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FOREWORD 

 

 In order to improve the preparation of students of higher medical educational institutions 

for the license exam in biochemistry, test tasks in the discipline have been arranged, which 

are in the bank of standardized test items of the Testing Board at the Ministry of Health of 

Ukraine. Also, in this manual are presented MCQs of biochemistry from USMLE™ Step 1 

Qbook 2008 by Kaplan, Inc. 

 

 Each test task has only one correct or best answer to choose from. Checking the 

correctness of the answers to the test tasks is an important element of learning process. It 

increases the student's motivation to acquire knowledge, allows him to better understand 

what topics need additional attention. 
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INTRODUCTION TO BIOCHEMISTRY. ENZYMES 
(all correct answers are variant A) 

 

 1. Blood test of the patient revealed albumine 

content of 20 g/l and increased activity of lactate 

dehydrogenase isoenzyme 5 (LDH5). These results 

indicate disorder of the following organ: 

A. Liver 

B. Kidneys 

C. Heart 

D. Lungs 

E. Spleen 

 2. A patient has been admitted to the contagious 

isolation ward with signs of jaundice caused by 

hepatitis virus. Which of the symptoms given below 

is strictly specific for hepatocellular jaundice? 

A. Increase of ALT, AST level 

B. Hyperbilirubinemia 

C. Bilirubinuria 

D. Cholemia 

E. Urobilinuria 

 3. Researchers isolated 5 isoenzymic forms of 

lactate dehydrogenase from the human blood serum 

and studied their properties. What property indicates 

that the isoenzymic forms were isolated from the 

same enzyme? 

A. Catalyzation of the same reaction 

B. The same molecular weight 

C. The same physicochemical properties 

D. Tissue localization 

E. The same electrophoretic mobility 

 4. 12 hours after an accute attack of retrosternal 

pain a patient presented a jump of aspartate 

aminotransferase activity in blood serum. What 

pathology is this deviation typical for? 

A. Myocardium infarction 

B. Viral hepatitis 

C. Collagenosis 

D. Diabetes mellitus 

E. Diabetes insipidus 

 5. There are several groups of molecular 

mechanisms playing important part in pathogenesis 

of insult to cells which contributes to the pathology 

development. What processes are stimulated by 

proteinic damage mechanisms? 

A. Enzyme inhibition 

B. Lipid peroxidation 

C. Phospholipase activation 

D. Osmotic membrane distension 

E. Acidosis 

 6. A newborn develops dyspepsia after the milk 

feeding. When the milk is substituted by the glucose 

solution the dyspepsia symptoms disappear. The 

newborn has the subnormal activity of the following 

enzyme: 

A. Lactase 

B. Invertase 

C. Maltase 

D. Amylase 

E. Isomaltase 

 7. An oncological patient had been administered 

methotrexate. With time target cells of the tumour 

lost sensitivity to this drug. At the same time the 

change in gene expression of the following enzyme 

is observed: 

A. Dehydropholate reductase 

B. Thiaminase 

C. Deaminase 

D. Pholate oxidase 

E. Pholate decarboxylase 

 8. An infectious disease unit admitted a patient 

with signs of jaundice caused by hepatitis virus. 

Select an indicator that is specific only for 

parenchymatous jaundice: 

A. Increase in ALT and AST rate 

B. Hyperbilirubinemia 

C. Bilirubinuria 

D. Cholaemia 

E. Urobilinuria 

 9. Some infectious diseases caused by bacteria 

are treated with sulfanilamides which block the 

synthesis of bacteria growth factor. What is the 

mechanism of their action? 

A. They are antivitamins of para-amino benzoic acid 

B. They inhibit the absorption of folic acid 

C. They are allosteric enzyme inhibitors 

D. They are involved in redox processes 

E. They are allosteric enzymes 

 10. To prevent attacks of acute pancreatitis a 

doctor prescribed the patient trasylol (contrycal, 

gordox), which is an inhibitor of: 

A. Trypsin 

B. Elastase 

C. Carboxypeptidase 

D. Chymotrypsin 

E. Gastricsin 

 11. It is known that the monoamine oxidase 

(MAO) enzyme plays an important part in the 

metabolism of catecholamine neurotransmitters. In 

what way does the enzyme inactivate these 

neurotransmitters (norepinephrine, epinephrine, 

dopamine)? 

A. Oxidative deamination 
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B. Addition of an amino group 

C. Removal of a methyl group 

D. Carboxylation 

E. Hydrolysis 

 12. 6 hours after the myocardial infarction a 

patient was found to have elevated level of lactate 

dehydrogenase in blood. What isoenzyme should be 

expected in this case? 

A. LDH1 

B. LDH2 

C. LDH3 

D. LDH4 

E. LDH5 

 13. For biochemical diagnostics of myocardial 

infarction it is necessary to measure activity of a 

number of enzymes and their isoenzymes. What 

enzymatic test is considered to be the best to prove 

or disprove the diagnosis of infarction in the early 

period after the chest pain is detected? 

A. Creatine kinase isoenzyme CK-MB 

B. Creatine kinase isoenzyme CK-MM 

C. LDH1 lactate dehydrogenase isoenzyme 

D. LDH2 lactate dehydrogenase isoenzyme 

E. Aspartate aminotransferase cytoplasmic 

isoenzyme 

 14. Apatient has been admitted to the contagious 

isolation ward with signs of jaundice caused by 

hepatitis virus. Which of the symptoms given below 

is strictly specific for hepatocellular jaundice? 

A. Increase of ALT, AST level 

B. Hyperbilirubinemia 

C. Bilirubinuria 

D. Cholemia 

E. Urobilinuria 

 15. In cancer patients who have been 

continuously receiving methotrexate, the target cells 

of tumor with time become insensitive to this drug. 

In this case, gene amplification of the following 

enzyme is observed: 

A. Dihydrofolate reductase 

B. Thiaminase 

C. Deaminase 

D. Thioredoxin reductase 

E. - 

 16. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme that can cause this 

pathology when deficient: 

A.  Homogentisic acid oxidase  

B. Glutamate dehydrogenase 

C. Pyruvate dehydrogenase 

D.  Dioxyphenylalanine decarboxylase 

E.  Phenylalanine hydroxylase 

 17. A patient is diagnosed with cardiac 

infarction. Blood test for cardiospecific enzymes 

activity was performed. Which of the enzymes has 

three isoforms? 

A.  Creatine kinase 

B. Pyruvate kinase 

C. Alanine transaminase 

D. Aspartate transaminase 

E. Lactate dehydrogenase 

 18. A 15-year-old boy has been diagnosed with 

acute viral hepatitis. What blood value should be 

determined to confirm acute affection of hepatic 

cells? 

A. Aminotransferase activity (AST, ALT) 

B. Cholesterol content 

C. Protein fraction content 

D. Unconjugated and conjugated bilirubin content 

E. Erythrocytes sedimentation rate (ESR) 

 19. A 50-year-old woman diagnosed with 

cardiac infarction has been delivered into an 

intensive care ward. What enzyme will be the most 

active during the first two days? 

A. Aspartate aminotransferase 

B. Alanine aminotransferase 

C. LDH4 

D. Alanine aminopeptidase 

E. LDH5 

 20. Fructosuria is known to be connected with 

inherited deficiency of fructose 1-phosphate 

aldolase. Which product of fructose metabolism will 

accumulate in the organism resulting in toxic action? 

A. Fructose1-phosphate 

B. Fructose 1,6-biphosphate 

C. Glucose 1-phosphate 

D. Fructose 6-phosphate 

E. Glucose 6-phosphate 

 21. Methotrexate (structural analogue of the 

folic acid which is competitive inhibitor of the 

dihydrofolatreductase) is prescribed for treatment of 

the malignant tumour. On which level does 

methotrexate inhibit synthesis of the nucleic acids? 

A Mononucleotide synthesis  

B Replication   

C Transcription 

D Reparation  

E Processing 

 22. A 3-year-old child with fever was given 

aspirin. It resulted in intensified erythrocyte 

haemolysis. Hemolytic anemia might have been 

caused by congenital insufficiency of the following 

enzyme:    

A Glucose 6-phosphate dehydrogenase   

B Glucose 6-phosphatase   
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C Glycogen phosphorylase   

D Glycerol phosphate dehydrogenase   

E γ-glutamiltransferase   

 23. A 46-year-old female patient has a 

continuous history of progressive muscular 

(Duchenne's) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case?    

A Creatine phosphokinase    

B Lactate dehydrogenase    

C Pyruvate dehydrogenase    

D Glutamate dehydrogenase    

E Adenylate cyclase    

 24. Researchers isolated 5 isoenzymic forms of 

lactate dehydrogenase from the human blood serum 

and studied their properties. What property indicates 

that the isoenzymic forms were isolated from the 

same enzyme?   

A Catalyzation of the same reaction   

B The same molecular weight   

C The same physicochemical properties   

D Tissue localization   

E The same electrophoretic mobility   

 25. A patient presents high activity of LDH1,2, 

aspartate aminotransferase, creatine phosphokinase. 

In what organ (organs) is the development of a 

pathological process the most probable?  

A. In the heart muscle (initial stage of myocardium 

infarction)   

B. In skeletal muscles (dystrophy, atrophy)   

C. In kidneys and adrenals   

D. In connective tissue   

E. In liver and kidneys   

 26. Marked increase of activity of МВ-forms of 

CPK (creatinephosphokinase) and LDH-1 were 

revealed on the examination of the patient's blood. 

What is the most likely pathology? 

A Miocardial infarction 

B Hepatitis 

C Rheumatism 

D Pancreatitis 

E Cholecystitis 

 27. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for?    

A Myocardium infarction   

B Viral hepatitis   

C Collagenosis   

D Diabetes mellitus    

E Diabetes insipidus   

 28. A 1,5-year-old child presents with both 

mental and physical lag, decolorizing of skin and 

hair, decrease in catecholamine concentration in 

blood. When a few drops of 5% solution of 

trichloroacetic iron had been added to the child’s 

urine it turned olive green. Such alteration is typical 

for the following pathology of the amino acid 

metabolism:    

A Phenylketonuria    

B Alkaptonuria    

C Tyrosinosis    

D Albinism    

E Xanthinuria    

 29. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme whose deficiency 

can be the reason for this pathology:    

A Homogentisic acid oxidase    

B Phenylalanine hydroxylase    

C Glutamate dehydrogenase    

D Pyruvate dehydrogenase   

E Dioxyphenylalanine decarboxylase    

 30. A child's blood presents high content of 

galactose, glucose concentration is low. There are 

such presentations as cataract, mental deficiency, 

adipose degeneration of liver. What disease is it? 

A Galactosemia   

B Diabetes mellitus   

C Lactosemia   

D Steroid diabetes   

E Fructosemia   

 31. An oncological patient had been 

administered methotrexate. With time target cells of 

the tumour lost sensitivity to this drug. At the same 

time the change in gene expression of the following 

enzyme is observed:    

A Dehydropholate reductase    

B Thiaminase    

C Deaminase    

D Pholate oxidase    

E Pholate decarboxylase    

 32. A newborn develops dyspepsia after the 

milk feeding. When the milk is substituted by the 

glucose solution the dyspepsia symptoms disappear. 

The newborn has the subnormal activity of the 

following enzyme:    

A Lactase   

B Invertase   

C Maltase   

D Amylase   

E Isomaltase   

 33. A 49-year-old driver complains about 

unbearable constricting pain behind the breastbone 

irradiating to the neck. The pain arose 2 hours ago. 

Objectively: the patient’s condition is grave, he is 

pale, heart tones are decreased. Laboratory studies 

revealed high activity of creatine kinase and LDH1. 
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What disease are these symptoms typical for?  

A. Acute myocardial infarction    

B. Acute pancreatitis   

C. Stenocardia   

D. Cholelithiasis    

E. Diabetes mellitus   

 34. An oncological patient was prescribed 

methotrexate. With the lapse of time target cells of 

the tumour lost susceptibility to this drug. There is 

change of gene expression of the folowing enzyme:    

A Dehydrofolate reductase   

B Thiaminase   

C Deaminase   

D Folate oxidase   

E Folate decarboxylase   

 35. To prevent attacks of acute pancreatitis a 

doctor prescribed the patient trasylol (contrycal, 

gordox), which is an inhibitor of:    

A Trypsin    

B Elastase    

C Carboxypeptidase    

D Chymotrypsin    

E Gastricsin    

 36. Pharmacological effects of antidepressants 

are connected with inhibition of an enzyme 

catalyzing biogenic amines noradrenaline and 

serotonine in the mitochondrions of cerebral 

neurons. What enzyme participates in this process?    

A Monoamine oxidase   

B Transaminase   

C Decarboxylase   

D Peptidase   

E Lyase   

 37. Some infectious diseases caused by bacteria 

are treated with sulfanilamides which block the 

synthesis of bacteria growth factor. What is the 

mechanism of their action?     

A They are antivitamins of para-amino benzoic 

acid     

B They inhibit the absorption of folic acid    

C They are allosteric enzyme inhibitors    

D They are involved in redox processes    

E They are allosteric enzymes    

 38. A patient presents high activity of LDH1,2, 

aspartate aminotransferase, creatine phosphokinase. 

In what organ (organs) is the development of a 

pathological process the most probable? 

A. In the heart muscle (initial stage of myocardium 

infarction)  

B. In skeletal muscles (dystrophy, atrophy) 

C. In kidneys and adrenals 

D. In connective tissue 

E. In liver and kidneys 

 39. A13-year-old boy complains of general 

weakness, dizziness, tiredness. He is mentally 

retarded. Increased level of valine, isoleucine, 

leucine is in the blood and urine. Urine has specific 

smell. What is the diagnosis? 

A Maple syrup urine disease 

B Addison's disease 

C Tyrosinosis 

D Histidinemia 

E Graves' disease 

 40. Aspirin has antiinflammatory effect due to 

inhibition of the cyclooxygenase activity. Level of 

what biological active acids will decrease? 

A Prostaglandins 

B Leucotriens 

C Catecholamines 

D Biogenic amines 

E Iodinethyronyns 

 41. Marked increase of activity of МВ-forms of 

CPK (creatinephosphokinase) and LDH1 were 

revealed on the examination of the patient's blood. 

What is the most likely pathology? 

A Miocardial infarction 

B Hepatitis 

C Rheumatism 

D Pancreatitis 

E Cholecystitis 

 42. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate minotransferase activity in blood serum. 

What pathology is this deviation typical for? 

A Myocardium infarction  

B Viral hepatitis 

C Collagenosis 

D Diabetes mellitus 

E Diabetes insipidus 

 43. A newborn child suffers from milk curdling 

in stomach, this means that soluble milk proteins 

(caseins) transform to insoluble proteins 

(paracaseins) by means of calcium ions and a certain 

enzyme. What enzyme takes part in this process? 

A Renin  

B Pepsin 

C Gastrin 

D Secretin 

E Lipase 

 44. In a patient's blood the activities of lactate 

dehydrogenase (LDH4, LDH5), alanine 

aminotransferase and carbamoyl ornithine 

transferase are increased. What organ is the 

pathological process developing in? 

A. In the liver (hepatitis is possible)  
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B. In the myocardium (myocardial infarction is 

possible). 

C. In skeletal muscles 

D. In kidneys 

E. In connective tissue CoQ 

 45. A 47-year-old patient was brought to an 

emergency department with the diagnosis of 

myocardial infarction. What lactate dehydrogenase 

(LDH) fractions activity would prevail in the 

patient's blood serum during the first two days after 

hospitalization? 

A. LDH1 

B. LDH2 

C. LDH3 

D. LDH4 

E. LDH5 

 46. A 50-year-old woman was brought to an 

emergency clinic with the diagnosis of myocardial 

infarction. The activity of what enzyme will prevail 

in her blood plasma during the first two days after 

hospitalization? 

A. Aspartate aminotransferase. 

B. g-Glutamyl transpeptidase. 

C. Alkaline phosphatase. 

D. Acidic phosphatase. 

E. Hexokinase. 

 47. Researchers isolated 5 isoenzymic forms of 

lactate dehydrogenase from the human blood serum 

and studied their properties. What property indicates 

that the isoenzymic forms were isolated from the 

same enzyme?   

A. Catalyzation of the same reaction.   

B. The same molecular weight.   

C. The same physicochemical properties.   

D. Tissue localization.  

E. The same electrophoretic mobility.  

 48. A 46-year-old female patient has a 

continuous history of progressive muscular 

(Duchenne's) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case?    

A. Creatine phosphokinase. 

B. Lactate dehydrogenase. 

C. Pyruvate dehydrogenase.    

D. Glutamate dehydrogenase.    

E. Adenylate cyclase. 

 49. A patient presents high activity of LDH1,2, 

aspartate aminotransferase, creatine Phosphokinase. 

In what organ (organs) is the development of a 

pathological process the most probable?    

A. In the heart muscle (initial stage of myocardium 

infarction).   

B. In skeletal muscles (dystrophy, atrophy).   

C. In kidneys and adrenals.   

D. In connective tissue.   

E. In liver and kidneys.   

 50. Marked increase of activity of МВ-forms of 

CPK (creatinephosphokinase) and LDH-1 were 

revealed on the examination of the patient's blood. 

What is the most likely pathology?  

A. Miocardial infarction. 

B. Hepatitis. 

C. Rheumatism. 

D. Pncreatitis. 

E. Cholecystitis. 

 51. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for?    

A. Myocardium infarction.   

B. Viral hepatitis.   

C. Collagenosis.   

D. Diabetes mellitus.    

E. Diabetes insipidus. 

 52. A 49-year-old driver complains about 

unbearable constricting pain behind the breastbone 

irradiating to the neck. The pain arose 2 hours ago. 

Objectively: the patient’s condition is grave, he is 

pale, heart tones are decrease Laboratory studies 

revealed high activity of creatine kinase and LDH 

What disease are these symptoms typical for?    

A. Acute myocardial infarction.    

B. Acute pancreatitis.   

C. Stenocardia.   

D. Cholelithiasis.    

E. Diabetes mellitus. 

 53. Desulfiram is widely used in medical 

practice to prevent alcocholism. It inhibits aldehyde 

dehydrogenase. Increased level of what metabolite 

causes aversion to alcochol?  

A. Acetaldehyde. 

B. Methanol. 

C. Malonyl aldehyde.  

D. Ethanol.  

E. Propionic aldehyde.  

 54. There are several groups of molecular 

mechanisms playing important part in pathogenesis 

of insult to cells which contributes to the pathology 

development. What processes are stimulated by 

proteinic damage mechanisms?  

A. Enzyme inhibition. 

B. Acidosis.  

C. Phospholipase activation. 

D. Osmotic membrane distension.  

E. Lipid peroxidation.  

 55. A 30-year-old male patient with acute 

pancreatitis has been found to have a disorder of 
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cavitary protein digestion. The reason for such 

condition can be the hyposynthesis and 

hyposecretion of the following enzyme:  

A. Tripsin.  

B. Dipeptidase.  

C. Amylase.  

D. Pepsin.  

E. Lipase. 

 56. At the patient with acute pancreatitis at the 

analysis of blood and urine activity of one of the 

specified enzymes which confirms the diagnosis of 

disease is sharply raised:  

A. Alfa-amylase  

B. Pepsin  

C. Dipeptidase   

D. Saccharase  

E. Lactase 

 57. A patient has been hospitalized with 

provisional diagnosis of virus B hepatitis. 

Serological reaction based oя n complementation of 

antigen with antibody chemically bound to 

peroxidase or alkaline phosphatase has been used for 

disease diagnostics. What is the name of the applied 

serological reaction? 

A. Enzyme-linked-immunosorbent assay 

B. Radioimmunoassay technique 

C. Immunofluorescence test 

D. Complement fixation test 

E. Immobilization test 

 58. In investigation of serum proteins various 

physical and physico-chemical methods can be used. 

In particular, serum albumins and globulins can be 

separated by the method of: 

A. Electrophoresis 

B. Polarography 

C. Dialysis 

D. Spectrography 

E. Refractometry 

 59. Labelled amino acids alanine and tryptophan 

were injected to a mouse in order to study 

localization of protein synthesis in its cells. The 

labelled amino acids will be accumulated around the 

following organelles: 

A. Ribosomes 

B. Smooth endoplasmic reticulum 

C. Cell center 

D. Lysosomes 

E. Golgi apparatus 

 60. In course of practical training students 

studied a stained blood smear of a mouse with 

bacteria phagocyted by leukocytes. What cell 

organelle completes digestion of these bacteria? 

A. Lysosomes 

B. Mitochondrion 

C. Granular endoplasmic reticulum 

D. Golgi apparatus 

E. Ribosomes 

 61. Healthy parents have got a fair haired, blue-

eyed girl. Irritability, anxiety, sleep and feeding 

disturbance developed in the first months of the 

infant’s life. Neurological examination revealed 

developmental lag. What method of genetic 

investigation should be used for the exact diagnosis? 

A. Biochemical 

B. Cytological 

C. Gemellary 

D. Genealogical 

E. Population-statistical 

 62. A cell with vitamin E deficiency had been 

affected by ionizing radiation. This induced an 

intensified release of hydrolytic enzymes into the 

cytoplasm and thus a complete destruction of 

intracellular structures – autolysis. What organelle 

has caused this phenomenon? 

A. Lysosomes 

B. Endoplasmic reticulum 

C. Golgi complex 

D. Microbodies 

E. Mitochondrion 

 63. In case of many infectious diseases patient’s 

blood may contain antigens of causative agents. 

What reaction should be applied provided that the 

level of antigenemia is low? 

A. Enzyme-linked immunosorbent assay 

B. Agglutination test 

C. Indirect hemagglutination test 

D. Latex agglutination test 

E. Immunoelectrophoresis 

 64. A doctor examined a patient with recurrent 

aphthous stomatitis with concominant candidosis 

and decided to eliminate a possibility of HIV-

infection. What examination can help to clear the 

situation up and make a provisional diagnosis? 

A. Immune-enzyme analysis 

B. Gel precipitation reaction 

C. Reaction of hemagglutination inhibition 

D. Reaction of hemagglutination 

E. Phase-contrast-microscopy 

 65. For determination of DNA synthesis in the 

cell usually is used measurement of incorporation of 

H3-thymidine into cellular biopolymers. The next 

type of analysis is used in this specific case. 

A. Radioisotope method 

B. Polymerase chain reaction (PCR) 

C. Electrophoresis 

D. Radioimmunoassay 
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E. Affinity chromatography 

 66. Structure of proteins includes proteinogenic 

amino acids. What is the position of the amino 

group in the structure of these amino acids? 

A. α-position 

B. β-position 

C. γ-position 

D. δ-position 

E. ε-position 

 67. Determination of proportion between protein 

fractions in blood plasma or serum has an important 

clinical and diagnostic significance. The following 

routine method for obtaining results of this sort is 

most frequently used in clinical laboratories: 

A. Salting out with neutral salts 

B. Absorption chromatography 

C. Precipitation with strong acids 

D. Electrophoresis in agar gel or on acetyl-cellulose 

films 

E. Immunoprecipitation 

 68. Protein preparations from human blood 

plasma are frequently used in clinical medicine for 

treatment of many diseases. Fractionation of blood 

plasma and preparation of distinct protein fractions 

is achieved by the next method: 

A. Fractional precipitation with ammonium sulfate 

B. Fractional precipitation with ethanol by Cohn YI 

method 

C. Precipitation with salts of heavy metals 

D. Electrophoresis in agarose gel 

E. Ultracentrifugation 

 69. Doctor, before prescribing of parenteral 

protein nutrition made laboratory study 

electrophoretic of spectrum of blood serum proteins. 

What physicochemical properties of proteins are 

used in this method? 

A. Ability to be charged 

B. Viscosity 

C. The inability to denaturate 

D. Hydrophility and swelling 

E. Optical activity 

 70. In biochemical laboratories different 

methods are used for fractionation of protein 

mixtures. Specify the method that is based on the 

difference of net charge of the protein molecule: 

A. Electrophoresis 

B. Gel filtration 

C. Affinity chromatography 

D. Ion Chromatography 

E. Ultracentrifugation 

 71. The patient is in the department of "artificial 

kidney". Specify the method that is used to purify 

blood of its low molecular weight compounds: 

A. Dialysis 

B. Denaturation 

C. Salting-out 

D. Hydrolysis 

E. Electrophoresis 

 72. The method of salting-out is used for the 

fractionation of blood serum proteins in clinical 

practice. Name compounds which are used for this 

method? 

A. Salts of heavy metals 

B. Detergents 

C. Acids 

D. Salts of alkali metals 

E. Alkalis 

 73. Determination of C-reactive protein (CRP) 

in blood plasma is conducted with the use of 

antisera, containing specific antibodies against CRP. 

What type of analytical method is used in this case? 

A. Immunoprecipitation 

B. Polarography 

C. Spectrophotomenry 

D. Electrophoresis 

E. Chromatography 

 74. Chose from listed below methods ONE, 

which is used for fractionation of protein mixtures 

and isolation of individual proteins (enzyme, 

hormone, toxin etc). 

A. Affinity chromatography 

B. Precipitation with nitric acid 

C. Boiling of extracts 

D. Proteolysis 

E. Radioimmunoassay 

 75. Which electrode to the protein particle will 

move during electrophoresis, if its isoelectric point 

is 4.0, and the pH for buffer solution is 5.0? 

A. Anode 

B. Calomel electrode 

C. Cathode 

D. Silver electrode 

E. Platinum electrode 

 76. Lysosomes are membrane-bound cellular 

organelles found in many animal cells and most 

plant cells, which have the following functional 

significance: 

A. Degradation of complex biomolecules (proteins, 

nucleic acids, oligosaccharides etc.) 

B. Production of energy (biosynthesis of ATP) 

C. Post-translational modification of proteins 

D. Oxygen consumption by the cell (respiration) 

E. Cell movement 

 77. Blood plasma proteins serve many different 

functions, including transport of lipids, hormones, 

vitamins and minerals in activity and functioning of 
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the immune system. Other blood proteins act as 

enzymes, complement components, protease 

inhibitors or kinin precursors. In determination of 

blood plasma proteins concentrations, the following 

technics is most convenient and most frequently 

used in laboratory practice: 

A. Colorimetry 

B. Polarography 

C. Electrophoresis 

D. Precipitation with strong acids 

E. Precipitation by salts of heavy metals 

 78. Detection of protein in biological fluids, e.g. 

in urine, blood or saliva is achieved with the 

following methodical approach: 

A. Precipitation with strong inorganic or organic 

acids 

B. Amino acid analysis after acid hydrolysis of 

sample. 

C. Immunoprecipitation with specific antiserum 

D. Determination of optical density at 280 nm 

E. Polarimetry 

 79. Most hormones are present in the circulating 

blood in extremely low concentrations, some as low 

as one millionth of a microgram (one picogram) per 

ml. In determination of concentration of hormones 

in blood the next method is routinely used in clinical 

laboratory investigations: 

A. Immunoenzymatic assay  

B. Immunoprecipitation 

C. Chromatography 

D. Spetrophotometr  

E. Polarography 

 80. The biochemichal method using of 

movement of charged particles towards one of the 

electrodes under the influence of electrical field and 

used to separate molecules according to the charge 

and shape is: 

A. Electrophoresis 

B. Gel filtration 

C. Molecular sieving 

D. Gas liquid chromatography 

E. Spectrometry 

 81. Which is the best technique to separate 

oxygenated normal hemoglobin A (HbA) from 

oxygenated sickle cell hemoglobin (HbS), assuming 

no protein aggregation? 

A. Native gel electrophoresis 

B. Colorimetry 

C. Gel filtration 

D. Affinity chromatography 

E. Ultracentrifugation 

 82. Separation of molecules according to their 

molecular mass is achieved by the following 

chromatographic method: 

A. Gel filtration chromatography 

B. Ion exchange chromatography 

C. Absorption chromatography 

D. Partition chromatography 

E. Affinity chromatography 

 83. The cellular organelles called “suicide bags” 

are known to contain more than 60 different 

hydrolytic enzymes that digest large molecules are: 

A. Lysosomes 

B. Ribosomes 

C. Nucleolus 

D. Golgi’s bodies 

E. Mitochondria 

 84. Measurement of one important chemical 

molecule which stores genetic information has come 

to play a major role in the field of criminology, with 

applications that have provided impacts extending to 

proof of innocence or guilt in a crime. Which of the 

following molecules is this? 

A. Nuclear DNA 

B. Messenger RNA 

C. Euchromatin 

D. Heterochromatin 

E. Ribosomal RNA collected in nucleoli 

 85. The biuret test, also known as Piotrowski's 

test, is based on with copper (II) ion which forms 

mauve-colored coordination complexes in an 

alkaline solution. Biuret reaction is specific for: 

A. –CONH-linkages 

B. –CSNH2 group 

C. –(NH)NH2 group 

D. –SH groups 

E. All of these 

 86. Protein purification is a series of processes 

intended to isolate one or a few proteins from a 

complex mixture, usually cells, tissues or whole 

organisms. Protein purification is vital for the 

characterization of the function, structure and 

interactions of the protein of interest. The 

purification process may separate the protein and 

non-protein parts of the mixture, and finally separate 

the desired protein from all other proteins. Which of 

the following techniques purifies proteins? 

A. Ion exchange chromatography 

B. Photocolorimetry 

C. Polarography 

D. Fluorescent analysis 

E. Immunoenzyme assay 

 87. Solubility of proteins usually depends on the 

structure of the molecule. The solubility of the 
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protein in water (and other polar solvents) depends 

on number of hydrophilic amino acids (arginine, 

lysine, aspartic acid, and glutamic acid) it contains. 

Those amino acids have a polar side chain which 

allows them to be more soluble in water. The 

solubility of most proteins is lowered at high salt 

concentrations is called as: A. Salting out process  

B. Salting in process  

C. Isoelectric focussing 

D. Affinity chromatography  

E. None of these 

 88. Amino acid analysis provides a measure of 

true protein quantities. It gives detailed information 

about the amino acid composition of protein/peptide 

hydrolysates, free amino acids in cell culture media 

and of free amino acids in serum, plasma, urine, and 

intracellular free amino acids. Chose the method, 

which is used in amino acid analysis of proteins: 

A. Affinity chromatography 

B. Gel electrophoresis in polyacrylamide 

C. Colorimetry 

D. Ion exchange chromatography 

E. Polarography 

 89. Many techniques used in biochemistry are 

based on interaction between analyte and light. It 

can be change of color or intensity of light, 

luminescence, fluorescence, change of rotation of 

polarised light or light scattering. Indicate optical 

methods of investigation, which are used in clinical 

biochemistry: 

A. Photocolorimetric 

B. Affinity chromatography 

C. Salting out 

D. Electrophoresis 

E. Immunoenzyme assay 

 90. A 29-year-old man comes to his doctor with 

symptoms of HIV infection. The doctor orders 

several confirmatory tests, for one of them a protein 

sample is taken and is run on electrophoretic PAG 

gel, causing it to separate by size and charge. The 

protein than transferred to a membrane, and labeled 

antibody is added to allow visualization of this 

protein. Which of the following tests was described? 

A. Western blot 

B. Immunoenzyme assay 

C. Polymerase chain reaction 

D. Northern blot 

E. Ion exchange chromatography 

 91. Hexokinase catalyzes phosphorylation of 

glucose in the 6th carbon position, which іs the first 

reaction of glycolysis in the liver, a unique 

hexokinase type known as glucokinase catalyzes this 

step. A researcher wishes to determine whether 

other tissues, in addition to liver, express 

glucokinase. Which of the following techniques 

would be most useful in determining if glucokinase 

exists in a tissue? 

A. Western blot 

B. Southern blot 

C. Polymerase chain reaction 

D. Northern blot 

E. Ion exchange chromatography 

 92. A 65-years old women complains to her 

phisician becous of recent weight loss whithout 

change in diet. Her pulse is 101/min and blood 

preasure is 129/80 mm Hg. Ocular examination 

reveals ophthalmopathy (exophthalmos). Which of 

the following tests would be most useful in 

understanding the etiology of this patient diagnosis?  

A. Enzyme-linked immunosobent assay  

B. Gel electrophoresis 

C. Southern blot 

D. Polymerase chain reaction 

E. Fluorescence in situ hybridization 

 93. A biochemichal laboratory is actively 

investigatinging a novel compound that poseses 

chemotherapeutic properties. After the drug is 

administered to a culture of cancer cells, 

microscopic evaluation shows cells arrested with 

condensed chromatids visible. Which of the 

following intracellular targets is most likely 

inhibited by the drug? 

A. Centromere 

B. Topoisomerase 

C. Electron transport cain 

D. Microfilament 

E. Lysosomes 

 94. A 21-years-old women with no known 

pathological conditions presents to her physician to 

have titers drawn in order to prove that she is up to 

date on her vaccination before she enters the 

medical university. Which of the following ELISA 

tests would indicate that this woman has been 

vaccinated against hepatitis B? 

A. Antibodies to hepatitis B surface 

B. Antibodies to hepatitis B core antigen 

C. Hepatitis B surface 

D. Antibodies to hepatitis B envelope antigen 

E. Hepatitis B surface antigen 

 95. When investigating human saliva, it is 

necessary to assess its hydrolytic properties. What 

substance should be used as a substrate in the 

process? 

A. Starch 

B. Proteins 

C. Fats 
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D. Fiber 

E. Amino acids 

 96. There are several groups of molecular 

mechanisms playing an important part in the 

pathogenesis of insult to cells which contributes to 

the pathology development. What processes are 

stimulated by proteolytic damage mechanisms? 

A. Enzyme inhibition 

B. Lipid peroxidation 

C. Phospholipase activation 

D. Osmotic membrane distension 

E. Acidosis 

 97. In a patient was detected disorder in 

digestion of proteins in stomach and small 

intestines. What group of enzymes may cause this 

disorder? 

A. Proteinases 

B. Amylase 

C. Lipase 

D. Lyases 

E. Aminotransferases 

 98. Cytochemical investigation revealed high 

content of hydrolytic enzymes in the cytoplasm. 

This phenomenon indicates the activity of the 

following organelles: 

A. Lysosomes 

B. Endoplasmic reticulum 

C. Mitochondria 

D. Polysomes 

E. Cell center 

 99. Protective function of saliva is based on 

several mechanisms, including the presence of 

enzyme that has bactericidal action and causes lysis 

of complex capsular polysaccharides of 

staphylococci and streptococci. Name this enzyme: 

A. Lysozyme 

B. α-amylase 

C. Oligo-1,6-glucosidase 

D. Collagenase 

E. β-glucuronidase 

 100. Enzymes (biological catalysts) are used as 

pharmacologic preparations. What is the mechanism 

of enzyme action in the biochemical reactions? 

A. They reduce the energy of reaction activation 

B. They increase the energy of reaction activation 

C. They inhibit the reaction process 

D. They change the constant of the reaction rate 

E. They change the reaction order 

 101. In intact cell, the free energy change (ΔG’) 

associated with an enzyme-catalyzed reaction is 

frequently different from the standard free energy 

change (ΔG’) of the same reaction because in the 

intact cell the 

A. Activation energy is different 

B. Reaction is always near equilibrium 

C. Enzyme may be regulated allosterically 

D. Reactants are not at 1 M concentrations 

E. Reaction may be catalyzed by more than one 

enzyme 

 102. After the addition of an extract of 

pancreatic gland to the tube with starch solution a 

blue coloration of the sample with iodine have 

disappeared, which indicates on starch hydrolysis. 

What pancreatic enzyme is involved in this reaction? 

A. Amylase 

B. Chymotrypsin 

C. Lipase 

D. Trypsin 

E. Aldolase 

 103. A 3-year-old boy in good health began 

having generalized seizures consisting of a sudden 

turning of the head to the left, tonic posturing of the 

left arm, and loss of awarenessfor1to 2 minutes. The 

patient was successfully treated with the 

anticonvulsant phenytoin (dilantin). Dilantin is a 

substrate that binds to and is metabolized by an 

enzyme in the liver. Which one of the following 

statements best describes the relationship between 

an enzyme, substrate, and product? 

A. All the active sites of the enzyme are saturated 

with substrate at high substrate concentrations 

B. Enzyme–product complexes enhance substrate 

binding 

C. At high substrate concentrations, substrate–

substrate interaction sinterfere with enzyme activity 

D. At low substrate concentrations, none of the 

enzyme is found in the ES complex. 

E. Significant product formation results in activation 

of the reaction 

 104. Ethylene glycol, the major ingredient in 

antifreeze, is occasionally consumed by alcoholics 

as a substitute of true alcohol beverages. In 

metabolism of ethylene glycol, a highly toxic 

aldehyde is produced, much more toxic than 

acetaldehyde, produced from ethanol. Ethanol is 

often administered as a treatment in cases of 

ethylene glycol poisoning. What is the most likely 

reason that ethanol is an effective treatment for 

ethylene glycol poisoning? 

A. Alcohol dehydrogenase (ADH) exhibits a much 

lower Michaelis constant (Km) for ethanol than for 

ethylene glycol 

B. Ethanol is an allosteric effector of ADH in 

addition to being a substrate 
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C. Ethanol combines with a toxic product formed by 

the reaction of ADH with ethylene glycol and 

converts it to a harmless product 

D. Acetaldehyde, which is produced by the reaction 

of ADH with ethanol, is of therapeutic value 

E. Ethanol induces another enzyme which 

effectively metabolize ethylene glycol 

 105. The molecular absorbtion coefficient 

(extinction coefficient) of NADH at 340 nanometers 

is 6,220 liters per mole per centimetre, whereas that 

of NAD+ at 340 nanometers is 0. What absorbance 

will be observed when light at 340 nanometers 

passes through a 1-centimeter cuvette containing 10-

micromolar NADH and 10-micromolar NAD? 

A. 0.062 

B. 0.031 

C. 0.124 

D. 0.31 

E. 0.62 

 106. Which one of the following ailments, seen 

by an emergency room physician, is most likely 

caused by enzyme denaturation? 

A. A 34-year-old man diagnosed with a gastrinoma 

complaining of diarrhea for 2weeks 

B. A 58-year-old man with chest pain and short ness 

of breath with increased activity 

C. An18-year-old boy presenting with a sore throat 

and fever of 1010F; he has small minimally tender 

anterior cervical lymph nodes and a red pharynx 

D. A 48-year-old woman complaining of knee pain 

after twisting her leg playing tennis 

E. An18-month-old boy with a 4-day history of 

symptoms of an upper respiratory infection 

presenting with fever, irritability, and pulling at his 

left ear for the past 24 hours 

 107. Enzymes and catalysts both affect the rate 

of a reaction. Chose a correct statement about 

common feature of enzymes and inorganic catalysts. 

A. Acceleration of thermodynamically permitted 

reactions 

B. High selectivity to type of catalyzed reaction 

C. Specific dependence on substrate concentration 

D. Dependence of activity on pH of medium 

E. Dependence on the presence of cofactors 

 108. Enzymes are catalysts. They are usually 

proteins, though some RNA molecules act as 

enzymes too. Enzymes accelerate the rate of 

reactions by: 

A. Decreasing the energy of activation 

B. Increasing the energy of activation 

C. Increasing the equilibrium constant of reactions 

D. Decreasing the free energy change of the reaction 

E. Decreasing the equilibrium constant of reactions 

 109. Enzymes are actually made up of 1000s of 

amino acids that are linked in a specific way to form 

different enzymes. The enzyme chains fold over to 

form unique shapes and it is these shapes that 

provide the enzyme with its characteristic chemical 

potential. Active centre of enzyme can be defined as 

follows: 

A. Site on the enzyme molecule, which binds 

substrate and provides its further transformation. 

B. Part of the molecule, which easily splits from 

apoenzyme. 

C. Nonprotein component of enzyme molecule 

D. Site for binding of allosteric effector. 

E. Whatever part of polypeptide chain of enzyme 

molecule. 

 110. The active site is the region of an enzyme 

where substrate molecules bind and undergo a 

chemical reaction. The active site consists of 

residues that form temporary bonds with the 

substrate (binding site) and residues that catalyse a 

reaction of that substrate (catalytic site). Chose the 

amino acid, which is frequently involved in 

formation of active centre in different enzymes. 

A. Histidine 

B. Leucine 

C. Proline 

D. Valine 

E. Glycine 

 111. According to International Union of 

Biochemistry (IUB) classification enzymes are 

divided into six major classes. What type of 

reactions presented below is catalyzed by hydrolases 

(third class)? 

A. A-B + H2O = A-OH + B-H 

B. AH2 + B = A + BH2 

C. A+B+ATP= A-B + ADP + Pi 

D. A-B = A + B 

E. A-R-B = A-B-R 

 112. Enzymes can function both inside cells 

(intracellular) or outside cells (extracellular). The 

best examples of extracellular enzymes 

(exoenzymes) are: 

A. Digestive enzymes 

B. Nucleases 

C. Dehydrohenases 

D. Transferases 

E. Reductases 

 113. Hydrolases or hydrolytic enzymes split the 

molecule by addition of water, e.g. sucrose is 

hydrolyzed into fructose and glucose by adding 

water in presence of enzyme sucrase. In cell, 

hydrolytic (digestive) enzymes are found mainly in: 

A. Lyzosomes 
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B. Mitochondria 

C. Ribosomes 

D. Nucleus 

E. Vacuoles 

 114. The citric acid cycle also known as the 

TCA cycle or the Krebs cycle – is a series of 

chemical reactions used by all aerobic organisms to 

release stored energy through the oxidation of 

Acetyl-CoA derived from carbohydrates, fats, and 

proteins, into adenosine triphosphate (ATP) and 

carbon dioxide. The enzymes of the citric acid cycle 

are located in: 

A. Mitochondrial matrix 

B. Extramitochondrial soluble fraction of the cell 

C. Nucleus 

D. Endoplasmic reticulum 

E. Lysosomes 

 115. Enzymes and catalysts both affect the rate 

of a reaction. Enzymes differ from inorganic 

catalysts by the next property: 

A. Thermolability 

B. Acceleration of reaction equilibrium achievement 

C. Sensitivity to catalyst poisons 

D. Thermostability 

E. No selectivity to type of catalyzed reaction 

 116. With the exception of a small group of 

catalytic RNA molecules, all enzymes are proteins. 

Their catalytic activity depends on the integrity of 

their native protein conformation. What happens 

with enzymes at 90 oC? 

A. Denaturation 

B. Hydrolysis 

C. Alteration of primary structure 

D. Alteration of tertiary structure 

E. Tight binding of substrate in active site 

 117. Some enzymes require no chemical groups 

for activity other than their amino acid residues 

(simple enzymes). Others (conjugated) require an 

additional chemical component called a cofactor. As 

cofactors of enzymes the most frequently met are 

the next compounds: 

A. Vitamins, modified by cell enzymes (vitamin 

derivatives) 

B. Native vitamins 

C. Hormons, e.g. thyroxine 

D. Carbohydrates 

E. Polynucleotides 

 118. Enzymes are affected by changes in pH. It 

can have an effect of the state of ionization of acidic 

or basic amino acids. The pH optima of most of the 

enzymes is: 

A. Between 6 and 8 

B. Between 1 and 3 

C. Between 4 and 6 

D. Between 8 and 12 

E. Above 12 

 119. Enzymes are not machines. They are firm 

and forceful, yet slightly fluid, meaning that they 

can undergo shape changes. Chose the correct 

statement about allosteric site of enzyme: 

A. It modulates reversibly enzymatic activity after 

binding with ligand 

B. It is identical with active centre. 

C. It serves for attachment of enzyme to 

biomembrane 

D. It irreversibly inhibits enzymatic activity after 

binding with ligand 

E. It induces chemical modification of enzyme 

molecule 

 120. Enzymes can function both inside cells 

(intracellular) or outside cells (extracellular). The 

example of extracellular enzyme is: 

A. Pancreatic amylase 

B. Hexokinase 

C. Glucose-6 phosphatase 

D. Glucokinase 

E. Aconitase 

 121. An enzyme that catalyzes the conversion of 

an aldose sugar to a ketose sugar would be classified 

as one of the: 

A. Isomerases 

B. Oxidoreductases 

C. Transferases 

D. Hydrolases 

E. Liases 

 122. In the cell, enzymes are located in 

subsequent organelles, providing their specific 

functioning. Note enzymes located in lysosomes. 

A. Cathepsins and glucosaminidase 

B. Fatty acid synthesis enzyme complex 

C. Enzymes of protein biosynthesis 

D. Enzymes of urea synthesis 

E. Glycogen synthetase and branching enzyme 

 123. Specificity of action is an important 

property of enzymes which differs them from 

inorganic catalysts. Chose from listed below 

enzymes ONE which exhibits selectivity to 

stereochemical epimers of substrate: 

A. Urease 

B. Aminopeptidase 

C. Trypsin 

D. Alcohol dehydrogenase 

E. Lactate dehydrogenase 

 124. Pepsin is an enzyme, produced in the 

stomach, that in the presence of hydrochloric acid 

splits proteins into proteoses and peptones. Pepsin 
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has the following pH optimum for enzymatic 

activity: 

A. pH 1,5 

B. pH 5,1 

C. pH 7,5 

D. pH 8,0 

E. pH is non significant 

 125. Hydrolases are enzymes that catalyse the 

hydrolytic cleavage of C-O, C-N, C-C and some 

other bonds. Chose from listed below enzymes, 

ONE which represents class hydrolases: 

A. Pepsin 

B. Aldolase 

C. Glucokinase 

D. Phenol oxidase 

E. ATP synthase 

 126. The code number of each individual and 

well characterized enzyme according to enzyme 

commission numerical code (EC) contains the 

following numbers of digits: 

A. Four 

B. Two 

C. Three 

D. Five 

E. Six 

 127. Sometimes enzymes will not function 

properly without some extra components. Such 

enzymes are called conjugated enzymes. Their extra 

components (coenzymes) are: 

A. Heat stable, dialyzable, non protein organic 

molecules 

B. Soluble, colloidal, protein molecules 

C. Structural analogue of enzymes 

D. Different forms of enzymes 

E. Inorganic catalists 

 128. The specific action of an enzyme with a 

single substrate can be explained using a Lock and 

Key analogy first postulated in 1894 by Emil 

Fischer. Lock and ‘Key model implies that: 

A. The active site is complementary in shape to that 

of the substrate 

B. The active site is flexible and adjusts to substrate 

C. The active site requires removal of PO4 group 

D. The active site is not changed 

E. Substrates change conformation prior to active 

site interaction 

 129. Mitochondrial marker enzymes are 

enzymes that can only be found in mitochondria. So 

when you detect one of them, you also detect 

mitochondria. Which of the following is a 

mitochondrial marker? 

A. Succinate dehydrogenase 

B. Aldolase 

C. Amylase 

D. Pyruvate dehydrogenase 

E. DNA-polymerase 

 130. The main function of enzymes is to 

catalyze chemical reactions, thus being organic 

catalysts, enzymes have many common properties 

with inorganic catalysts. Which of the following is 

not true regarding enzymes? 

A. They are destroyed after the completion of the 

reaction they catalyse 

B. They catalyze only a particular type of reaction 

C. They remain active even after separation from the 

source 

D. They are irreversibly destroyed at high 

temperature 

E. Their activity depends on the pH of the solution 

 131. Enzymes are usually named by adding the 

suffix to the main part of the substrate on which they 

act EXEPT: 

A. Trypsin 

B. Sucrase 

C. Maltase 

D. Lactase 

E. Nuclease 

 132. In active centre of enzymes which catalyze 

hydrolysis of substrate (hydrolases) usually is 

present the next amino acid residue: 

A. Histidine 

B. Leucine 

C. Phenylalanine 

D. Proline 

E. Valine 

 133. Michaelis-Menten constant is defined as 

the substrate concentration (expressed in moles/l) to 

produce half-maximum velocity in an enzyme 

catalysed reaction. Michaelis-Menten constant (Km) 

reflects the next property of enzyme: 

A. Affinity to substrate 

B. Sensitivity to pH of medium 

C. Thermolability 

D. Affinity to a product of reaction 

E. Sensitivity to competitive inhibitors 

 134. Michaelis-Menten constants of two 

enzymes are 1,3x10-5 M/l and 2,3x10-3 M/l 

subsequently. Indicate true statement about the 

affinity of these enzymes to substrate. 

A. The first enzyme has higher affinity to substrate 

B. Enzymes possess equal affinity to substrate 

C. The second enzyme has higher affinity to 

substrate 

D. For decision an information on concentration of 

enzyme is needed 



 

17 

 

E. Data are incomplete and it is impossible to draw a 

conclusion 

 135. According to international convention (EC) 

as a unit of enzymatic activity is accepted 1 catal, 

which can be defined as: 

A. Quantity of enzyme which transform 1 mole of 

substrate in 1 second 

B. Quantity of enzyme which transform 1 umole of 

substrate in 1 minute 

C. Quantity of enzyme which transform 1 umole of 

substrate in 1 second 

D. Activity of 1 mg of pure enzyme 

E. Number of substrate molecules transformed in 1 

minute 

 136. The Michaelis-Menten equation describes 

how reaction velocity varies with substrate 

concentration. Michaelis-Menten constant 

corresponds to: 

A. Substrate concentration at which reaction rate is 

half maximal 

B. Optimal pH for activity of enzyme 

C. Enzyme concentration, which provides half 

maximal velocity of reaction 

D. Concentration of substrate, at which rate of 

reaction reach maximal value 

E. Ionic strength of medium favoring maximal 

activity of enzyme 

 137. An esterase is a hydrolase enzyme that 

splits esters into an acid and an alcohol in a 

chemical reaction with water called hydrolysis. An 

esterase has an active site that: 

A. Contains a hydrophobic recognition site 

B. Contains a thiol 

C. Contains a thiamine pyrophosphate cofactor 

D. Is very similar to that of trypsin 

E. Shows allosteric control 

 138. Alcohol dehydrogenase (ADH) requires 

NAD+ for catalytic activity. In the reaction 

catalyzed by ADH, an alcohol is oxidized to an 

aldehyde as NAD+ is reduced to NADH and 

dissociates from the enzyme. The NAD+ is 

functioning as a (an): 

A. Сoenzyme-prosthetic group 

B. Apoenzyme 

C. Сoenzyme-cosubstrate 

D. Сofactor 

E. Heterotropic effector 

 139. A 65-year-old man is being treated by a 

doctor for rheumatoid arthritis over the past two 

years. The patient previously took medications 

Hydroxychloroquine (Plaquenil) daily, but currently 

he did not find it helpful, because of ithe ntense knee 

and finger pain. To better control the patient’s 

symptoms, the rheumatologist begins a medication 

that increased plasma homocysteine. That changes 

in the enzyme kinetics of the biochemical pathway 

disrupted by this patient’s most likely new 

medication is best described by which of the 

following statements? 

A. Increases the Michaelis-Menten constant 

B. Decreases maximum reaction rate 

C. Significantly decreases the Michaelis-Menten 

constant 

D. Increases maximum reaction rate 

E. Slightly decreases the Michaelis-Menten constant 

 140. A nondiabetic man consumes a 

carbohydrate-rich meal. His fasting glucose rises to 

20 mmol/l. What enzymes characteristics enables to 

maintain postprandial glucose level despite ingesting 

a high carbohydrate load? 

A. The high Vmax of glucokinase 

B. The high Vmax of hexokinase 

C. The high Km of glucokinase 

D. The low Km of glucokinase 

E. The long half-life of hexokinase 

 141. The first-aid center has received a victim of 

a traffic accident diagnosed with closed displaced 

fracture of the middle third of the thigh. For 

repositioning of bone fragments the patient received 

10 ml of 2% dithylinum solution intravenously, 

which resulted in prolonged period of apnea and 

muscle relaxation. What enzyme is deficient, 

resulting in such pharmacogenetic enzymopathy? 

A. Pseudocholinesterase 

B. Uridine diphosphate glucuronyltransferase 

C. Glucose 6-phosphate dehydrogenase 

D. Methemoglobin reductase 

E. N-acetyltransferase 

 142. Blood test of the patient revealed albumine 

content of 20 g/l and increased activity of lactate 

dehydrogenase isoenzyme 5 (LDH 5). These results 

indicate a disorder of the following organ: 

A. Liver 

B. Kidneys 

C. Heart 

D. Lungs 

E. Spleen 

 143. A patient suffering from gout was 

prescribed allopurinol. What pharmacological 

property of allopurinol provides its therapeutic 

effect? 

A. Competitive inhibition of xanthine oxidase 

B. Acceleration of nitrogen-containing substances 

excretion 

C. Acceleration of pyrimidine nucleotides 

catabolism 
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D. Deceleration of pyrimidine nucleotides salvage 

E. Acceleration of nucleic acids synthesis 

 144. A 15-year-old boy has been diagnosed with 

acute viral hepatitis. What blood value should be 

determined to confirm acute affection of hepatic 

cells? 

A. Aminotransferase activity (AST, ALT) 

B. Unconjugated and conjugated bilirubin content 

C. Erythrocytes sedimentation rate (ESR) 

D. Cholesterol content 

E. Protein fraction content 

 145. A 50-year-old woman diagnosed with 

cardiac infarction has been delivered into an 

intensive care ward. What enzyme will be the most 

active during the first two days? 

A. Aspartate aminotransferase 

B. Alanine aminotransferase 

C. Alanine aminopeptidase 

D. LDH4 

E. LDH5 

 146. A 46-year-old female patient has 

continuous history of progressive muscular 

(Duchenne’s) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case? 

A. Creatine phosphokinase 

B. Lactate dehydrogenase 

C. Pyruvate dehydrogenase 

D. Glutamate dehydrogenase 

E. Adenylate cyclase 

 147. A patient is diagnosed with cardiac 

infarction. Blood test for cardiospecific enzymes 

activity was performed. Which of the enzymes has 

three isoforms? 

A. Creatine kinase 

B. Lactate dehydrogenase 

C. Aspartate transaminase 

D. Alanine transaminase 

E. Pyruvate kinase 

 148. Name the drug that inhibits excretory 

function of pancreas during treatment of acute 

pancreatitis: 

A. Contrykal (Aprotinin) 

B. Allochol 

C. Раnzynorm 

D. Pancreatin (Mezym forte) 

E. Festal 

 149. For biochemical diagnostics of myocardial 

infarction it is necessary to measure activity of a 

number of enzymes and their isoenzymes. What 

enzymatic test is considered to be the best to prove 

or disprove the diagnosis of infarction in the early 

period after the chest pain is detected? 

A. Creatine kinase isoenzymeCK-MB 

B. Creatine kinase isoenzyme CK-MM 

C. LDH1 lactate dehydrogenase isoenzyme 

D. LDH2 lactate dehydrogenase isoenzyme 

E. Aspartate aminotransferase cytoplasmic 

isoenzyme 

 150. 6 hours after the myocardial infarction a 

patient was found to have elevated level of lactate 

dehydrogenase in blood. What isoenzyme should be 

expected in this case? 

A. LDH1 

B. LDH2 

C. LDH3 

D. LDH4 

E. LDH5 

 151. Researchers isolated 5 isoenzymic forms of 

lactate dehydrogenase from the human blood serum 

and studied their properties. What property indicates 

that the isoenzymic forms were isolated from the 

same enzyme? 

A. Catalyzation of the same reaction 

B. The same molecular weight 

C. The same physicochemical properties 

D. Tissue localization 

E. The same electrophoretic mobility 

 152. Blood of a 12-year-old boy presents low 

concentration of uric acid and accumulation of 

xanthine and hypoxanthine. This child has genetic 

defect of the following enzyme: 

A. Xanthine oxidase 

B. Arginase 

C. Urease 

D. Ornithine carbamoyl transferase 

E. Glycerol kinase 

 153. A 49-year-old driver complains about 

unbearable constricting pain behind the breastbone 

irradiating to the neck. The pain arose 2 hours ago. 

Objectively: the patient’s condition is grave, he is 

pale, heart tones are decreased. Laboratory studies 

revealed high activity of creatine kinase and LDH1. 

What disease are these 

symptoms typical for? 

A. Acute myocardial infarction 

B. Acute pancreatitis 

C. Stenocardia 

D. Cholelithiasis 

E. Diabetes mellitus 

 154. On the 2-3rd day after stomach resection 

intestinal peristalsis wasn’t restored. What is to be 

administered for stimulation of gastrointestinal 

tract? 

A. Proserin 

B. Prasosin 

C. Cyclodole 
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D. Atropine sulfate 

E. Acetylcholine 

 155. A patient presents high activity of LDH 

1,2, aspartate aminotransferase, creatine 

phosphokinase. In what organ (organs) is the 

development of a pathological process the most 

probable? 

A. In the heart muscle (initial stage of myocardium 

infarction) 

B. In skeletal muscles (dystrophy, atrophy) 

C. In kidneys and adrenals 

D. In connective tissue 

E. In liver and kidneys 

 156. 12 hours after an acute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for? 

A. Myocardium infarction 

B. Viralhepatitis 

C. Collagenosis 

D. Diabetes mellitus 

E. Diabetes insipidus 

 157. The high level of lactate dehydrogenase 

(LDH) isozymes concentration showed the increase 

of LDH-1 and LDH-2 in a patient’s blood plasma. 

Point out the most probable diagnosis: 

A. Myocardial infarction 

B. Skeletal muscle dystrophy 

C. Diabetes mellitus 

D. Viralhepatitis 

E. Acute pancreatitis 

 158. Succinate dehydrogenase catalyses the 

dehydrogenation of succinate. Malonic acid 

HOOC−CH2−COOH is used to interrupt the action 

of this enzyme. Choose the inhibition type: 

A. Competitive 

B. Allosteric 

C. Non-competitive 

D. Limited proteolysis 

E. Dephosphorylation 

 159. Marked increase of activity of МВ forms of 

CPK (creatine phosphokinase) and LDH-1 was 

revealed by examination of the patient’s blood. 

What is the most probable pathology? 

A. Miocardial infarction 

B. Hepatitis 

C. Rheumatism 

D. Pancreatitis 

E. Cholecystitis 

 160. To a 62-year-old man Disulfiram 

(Antabuse) was recommended in a course of the 

alcoholism treatment. On which type of enzyme 

(aldehyde dehydrogenase) inhibition mechanism of 

this drug action is based? 

A. Irreversible 

B. Competitive 

C. Noncompetitive 

D. Feedback 

E. Allosteric 

 161. A patient consulted a doctor about 

sunburns, decreased visual acuity. His hair, skin and 

eyes are not pigmented. He has been diagnosed with 

albinism. The patient presents with the following 

enzyme deficiency: 

A. Tyrosinase 

B. Arginase 

C. Carbonic anhydrase 

D. Histidine decarboxylase 

E. Hexokinase 

 162. Growth of some cancer cells is caused by a 

certain growth factor. Treatment of leukemia 

involves applying an enzyme that destroys this 

essential factor. Specify this enzyme: 

A. Asparaginase 

B. Glutaminase 

C. Succinate dehydrogenase 

D. Citrate synthetase 

E. Aspartate aminotransferase 

 163. A patient was found to have an increased 

blood serum LDH-1 activity. In which organ is the 

pathological process localized? 

A. Heart 

B. Liver 

C. Kidneys 

D. Stomach 

E. Muscles 

 164. Some insecticides are poisons for humans 

because they block irreversibly the activity of very 

important enzyme in nervous tissue. It is: 

A. Acetylcholine esterase 

B. Pyruvate kinase 

C. Cytochrome oxidase 

D. ATP synthase 

E. Lactate dehydogenase 

 165. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme that can cause this 

pathology when deficient: 

A. Homogentisic acid oxidase 

B. Phenylalanine hydroxylase 

C. Glutamate dehydrogenase 

D. Pyruvate dehydrogenase 

E. Dioxyphenylalanine decarboxylase 

 166. A 15-year-old boy has been diagnosed with 

acute viral hepatitis. What blood value should be 
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determined to confirm acute affection of hepatic 

cells? 

A. Aminotransferase activity (AST, ALT) 

B. Unconjugated and conjugated bilirubin content 

C. Erythrocytes sedimentation rate (ESR) 

D. Cholesterol content 

E. Protein fraction content 

 167. After laboratory investigation in blood of 

patient an increase of LDH activity was detected, 

which is characteristic symptom of heart, liver or 

kidney diseases. What additional biochemical 

investigation must be performed in differential 

diagnostics? 

A. Determination of LDH isozymes 

B. Estimation of blood glucose level 

C. Ketone bodies level in blood 

D. Determination of blood cholesterol level 

E. Amylase activity in blood 

 168. In a course of tuberculosis treatement a 

patient was administered isoniazide - a structural 

analogue of nicotinamide and pyridoxine. What type 

of inhibition by mechanism of action exhibits 

isoniazide? 

A. Competitive 

B. Noncompetitive 

C. Allosteric 

D. Irreversible 

E. Uncompetitive 

 169. During the surgery after injection of a drug, 

which cause the myorelaxation, in patient happens a 

prolonged stop of respiration (more than 5 min). 

What enzyme insufficiency may be responsible for 

this accident? 

A. Acetylcholine esterase 

B. Catalase 

C. Glucose-6-phosphate dehydrogenase 

D. Monoaminoxidase 

E. Acetyl-transferase 

 170. A 42-year-old man with gout presents with 

high content of uric acid in blood. The patient was 

prescribed allopurinol to lower the concentration of 

uric acid. Allopurinol is a competitive inhibitor of 

the following enzyme: 

A. Xanthine oxidase 

B. Adenosine deaminase 

C. Adenine phosphoribosyl transferase 

D. Hypoxanthine phosphoribosyl transferase 

E. Guanine deaminase 

 171. A patient has been admitted to the 

contagious isolation ward with signs of jaundice 

caused by hepatitis virus. Which of the symptoms 

given below is strictly specific for hepatocellular 

jaundice? 

A. Increase of ALT, AST level 

B. Hyperbilirubinemia 

C. Bilirubinuria 

D. Cholemia 

E. Urobilinuria 

 172. A patient who had been taking diclofenac 

sodium for arthritis of mandibular joint developed 

an acute condition of gastric ulcer. Such side effect 

of this medicine is caused by inhibition of the 

following enzyme: 

A. Cyclooxygenase-1 (COX-1) 

B. Cyclooxygenase-2 (COX-2) 

C. Lipoxygenase 

D. Phosphodiesterase 

E. Monoamine oxidase 

 173. In recognition of hepatitis the 

determination the following enzymes activity in 

blood has diagnostic significance: 

A. Amino transferases 

B. Amylase 

C. Lactate dehydrogenase 

D. Aldolase 

E. Creatin kinase 

 174. There is increased activity of AST, LDH1, 

LDH 2, and CPK in the patient’s blood. Pathological 

process most likely occurs in the: 

A. Heart 

B. Skeletal muscles 

C. Kidneys 

D. Liver 

E. Adrenal glands 

 175. For biochemical diagnostics of cardiac 

infarction it is necessary to determine activity of a 

number of enzymes and their izoenzymes in the 

blood. What enzyme assay is considered to be 

optimal for confirming or ruling out cardiac 

infarction at the early stage, after the patient 

develops thoracic pain? 

A. Creatine kinase MB isoenzyme 

B. Creatine kinase MM isoenzyme 

C. LDH1 isoenzyme 

D. LDH5 isoenzyme 

E. Cytoplasmic isoenzyme of aspartate 

aminotransferase 

 176. A patient is diagnosed with pancreatitis. 

Starch decomposition disturbance occurs in the 

patient’s intestine due to deficiency of the following 

pancreatic enzyme: 

A. Amylase 

B. Tripsin 

C. Chymotrypsin 

D. Lipase 

E. Carboxypeptidase 
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 177. A patient has myocardial infarction. The 

first several hours of such medical condition will be 

characterized by significant increase of activity of 

the following enzyme in his blood serum: 

A. Creatine phosphokinase 

B. Lactate dehydrogenase-4 

C. Aspartate aminotransferase 

D. Lactate dehydrogenase-5 

A. Alanine-aminotransferase 

 178. A 60-year-old man consulted a doctor 

about an onset of chest pain. In blood serum analysis 

showed a significant increase in the activity of the 

following enzymes: creatinekinase and its MB-

isoform, aspartate aminotransferase. These changes 

indicate the development of the pathological process 

in the following tissues: 

A. Cardiac muscle 

B. Lungs 

C. Skeletal muscles 

D. Liver 

E. Smooth muscles 

 179. A 50-year-old woman with myocardial 

infarction has been delivered to the intensive care 

unit. Which enzyme’s activity will be most 

increased during the first two days? 

A. Aspartate aminotransferase 

B. Alanine aminotransferase 

C. Alanine aminopeptidase 

D. LDH 4 

E. LDH 5 

 180. Pharmaceuticals, containing mercury, arsen 

or other heavy metals, are inhibiting enzymes, 

posessing sulfhydril groups. What amino acid is 

used for reactivation of these enzymes? 

A. Cysteine 

B. Histidine 

C. Isoleucine 

D. Aspartic acid 

E. Glycine 

 181. In a patient with complaints on pain in 

cardiac area a myocardial infarction was recognized 

after estimation of enzymes activity in blood. 

Indicate, please, what enzyme activities were 

determined? 

A. LDH, creatine kinase, aminotransferase 

B. Amylase, lipase, phosphatase 

C. Peptidase, arginase, glucokinase 

D. Trypsin, lysozyme, citrate synthase 

E. Aldolase, succinate dehydrogenase, hexokinase 

 182. Ambulance delivered a patient to the 

hospital with a preliminary diagnosis “acute 

pancreatitis”. What enzyme activity must be 

estimated in blood and urine in order to support this 

diagnosis? 

A. Alpha-amylase 

B. AlAT (GPT) 

C. AsAT (GOT) 

D. Gamma-amylase 

E. Lactate dehydrogenase 

 183. In blood serum of a patient a marked 

increase in activity of trypsine, alpha-amylase and 

lipase was detected. What disease can be suggested? 

A. Acute pancreatitis 

B. Cholestasis 

C. Chronic hepatitis 

D. Malignant tumors 

E. Insecticide poisoning 

 184. In blood serum of a patient a marked 

increase of activity of creatine phosphokinase and 

lactate dehydrogenase was detected. What disease 

can be suggested as a cause? 

A. Myocardial infarction 

B. Acute pancreatitis 

C. Chronic pancreatitis 

D. Hemolytic jaundice 

E. Nephrosis 

 185. In blood serum of a patient a high activity 

of isozyme LDH-1 was detected. In what organ 

pathological changes occur? 

A. Heart 

B. Liver 

C. Sceletal muscles 

D. Pancreas 

E. Kidney 

 186. In a patient a preliminary diagnosis of 

myocardial infarction was proposed. A characteristic 

feature of this disease is a marked increase in blood 

in the first 24 hours of the next enzyme: 

A. Creatine-phosphokinase 

B. Arginase 

C. Catalase 

D. Glc-6-P dehydrogenase 

E. Alpha-amylase 

 187. During investigation of gastric secretory 

function was detected decrease of hydrochloric acid 

content in gastric juice. What enzyme activity will 

decrease in this case? 

A. Pepsin 

B. Lipase 

C. Hexokinase 

D. Amylase 

E. Carboxypeptidase 

 188. In dietology in cases of children milk 

intolerance a milk is used in which lactose content is 
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diminished enzymatically. What enzyme is used for 

this purpose? 

A. β-galactosidase 

B. α–glucosidasde 

C. α–amylase 

D. β–glucosidase 

E. β–amylase 

 189. In cases of chronic pancreatitis a decrease 

of trypsin production and secretion is observed. 

Digestion and absorption of what substances is 

injured in this case? 

A. Cleavage of proteins 

B. Cleavage of polysaccharides 

C. Cleavage of nucleic acids 

D. Cleavage of disaccharides 

E. Cleavage of lipids 

 190. In a patient the disorder of proteins 

digestion in stomach and small intestine is observed. 

What enzymes insufficiency cause this disorder? 

A. Peptidases 

B. Oxido-reductases 

C. Amylases 

D. Lipases 

E. Aminotransferases 

 191. Phosphororganic compound diisopropyl-

fluorophosphate is a dangerous toxin as it inhibits 

cholinesterase. What is the mechanism of this 

inhibition? 

A. Irreversible 

B. Reversible 

C. Competitive 

D. Uncomoetitive 

E. Noncompetitive 

 192. In malignant tumor of prostata a marked 

increase in activity of the next enzyme in blood 

serum is observed: 

A. Acid phosphatase 

B. Lactate dehydrogenase 

C. Aldolase 

D. Alanyl aminotransferase 

E. Alkaline phosphatase 

 193. Different forms of lympholeukoses are 

effectively cured with enzyme preparation called as: 

A. Asparaginase 

B. Plasmin 

C. Tissue plasminogen activator (tPA) 

D. Hyaluronidase 

E. Streptokinase 

 194. A 15-month-old child showed weakness 

and retarded motor skills. It was detected a genetic 

disease which results from a mutation in the gene 

coding for the enzyme hexosaminidase A (β-N-

acetylhexosaminidase) is called what? 

A. Tay-Sachs disease 

B. Lesch-Nyhan syndrome 

C. Huntington disease 

D. Amyotrophic lateral sclerosis 

E. Neurofibromatosis 

 195. A 48-year-old male patient has very high 

levels of serum cholesterol. A medications (statins) 

are prescribed that are directed at the rate-limiting 

step of cholesterol biosynthesis. Which of listed 

biochemical reactions is affected by such dugs? 

A. Inhibits the enzyme β-hydroxy-β-methylglutaryl-

CoA reductase 

B. Stimulates phosphorylation of the β-hydroxy-β-

methylglutaryl-CoA reductase enzyme 

C. Decreases the stability of the β-hydroxy-β-

methylglutaryl-CoA reductase protein 

D. Binds cholesterol preventing it from being 

absorbed by the intestine 

E. Directly prevents the deposition of cholesterol on 

artery walls hydroxymethylglutaryl-CoA reductase 

 196. Irreversible inhibitors are usually toxic 

compounds, which covalently bind with the 

enzymes and inactivate them. Which of the 

following inhibitors is an irreversible one: 

A. Іodoacetate 

B. Malotate 

C. Methanol 

D. Allopurinol 

E. Acetylsalicilic acid 

 197. 45 years old male patient was delivered to 

the hospital with a preliminary diagnosis “acute 

pancreatitis”. The zymogens of the proteolytic 

pancreatic enzymes where converted to their 

catalytically active forms prematurely, inside the 

pancreatic cells and attack the pancreatic tissue 

itself. What are these enzymes? 

A. Trypsin, chymotrypsin 

B. Sucrase, amylase 

C. Ribonuclease, pepsin 

D. Amylase, lipase 

E. DNA-ase, aminopeptidase 

 198. For biochemical diagnostics of myocardial 

infarction it is necessary to measured activity of a 

number of enzymes and their isoenzymes. What 

enzymatic test is considered to be the best to prove 

or disprove the diagnosis of infarction in the early 

period after the chest pain is detected? 

A. Creatine kinase isoenzyme CK-MB 

B. Creatine kinase isoenzyme CK-MM 

C. LDH1 lactate dehydrogenase isoenzyme 

D. LDH2 lactate dehydrogenase isoenzyme 

E. Aspartate aminotransferase cytoplasmic 

isoenzyme 
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 199. A10-year-old boy presents with vomiting, 

sweating, drooling, and a decreased heart rate. His 

friends states that he was in a cornfield when it was 

sprayed by a crop duster. The chemical being 

sprayed was an organophosphate derivative that 

covalently binds to acetylcholinesterase and 

inactivates the enzyme. What type of inhibition is 

being displayed? 

A. Irreversible 

B. Competitive 

C. Noncompetitive 

D. Allosteric 

E. Feedback 

 200. Rotenone is a naturally occurring chemical 

that is used primarily as a fish poison. It is a 

reversible competitive inhibitor of reduced NADH 

dehydrogenase Which of the following 

combinations describes the effects of rotenone on 

the kinetics of NADH-dehydrogenase? 

A. The Km increases while the Vmax remains 

unchanged 

B. The Km decreases while the Vmax remains 

unchanged 

C. The Km increases while the Vmax decreases 

D. The Km remains the same and the Vmax remains 

unchanged 

E. The Km remains the same while the Vmax 

decreases 

 201. A 70-year-old man was delivered to the 

hospital with with a chest pain during past 11 hours. 

Serum creatine kinase (CK) activity was measured 

at hospitalization time (day 1) and later once daily. 

On day 2 he experienced cardiac arrhythmia. 

Normal cardiac rhythm was reestablished. He had 

no relapse of arrhythmia over the next several days. 

His chest pain reduced and he was released on day 

10. Which one of the following is most consistent 

with the data presented? 

A. The patient had damage to his skeletal muscle on 

day 2. 

B. The patient had a myocardial infarction 48 to 64 

hours prior to admission 

C. The patient had a myocardial infarction on day 2. 

D. The patient had angina prior to admission 

E. The data do not permit any conclusion concerning 

myocardial infarction prior to, or after, admission to 

the hospital 

 202. Coenzyme A participates in numerous 

important metabolic reactions. It is a derivative of 

the following vitamin: 

A. Pantothenic acid 

B. Thiamine 

C. Niacin 

D. Calciferol 

E. Ubiquinone 

 203. Malaria is treated with structural analogs of 

vitamin B2 (riboflavin). These drugs disrupt the 

synthesis of the following enzymes in plasmodium: 

A. FAD-dependent dehydrogenase 

B. Cytochrome oxidase 

C. Peptidase 

D. NAD-dependent dehydrogenase 

E. Aminotransferase 

 204. A 36-year-old female patient as a history of 

B2-hypovitaminosis. The most likely cause of 

specific symptoms (epithelial, mucosal, cutaneous, 

corneal lesions) is the deficiency of: 

A. Flavin coenzymes 

B. Cytochrome A1 

C. Cytochrome oxidase 

D. Cytochrome B 

E. Cytochrome C 

 205. After an extended treatment with 

sulfanamides a patient has developed macrocytic 

anemia. Production of active forms of the following 

vitamin is disrupted in such a condition: 

A. Folic acid 

B. Thiamine 

C. Riboflavin 

D. Pyridoxine 

E. Cyanocobalamin 

 206. A number of diseases can be diagnosed by 

evaluating activity of blood transaminases. What 

vitamin is one of cofactors of these enzymes? 

A. B6 

B. B2 

C. B1 

D. B8 

E. B5 

 207. A patient has an increased pyruvate 

concentration in blood, most of it is excreted with 

the urine. What kind of avitaminosis has this 

patient? 

A. B1 

B. E 

C. B3 

D. B6 

E. B2 

 208. Vitamin B1 deficiency causes disturbance 

of oxidative decarboxylation of α-ketoglutaric acid. 

This leads to the impaired synthesis of the following 

coenzyme: 

A. Thiamine pyrophosphate 

B. Nicotinamide adenine dinucleotide 

C. Flavine adenine dinucleotide 

D. Lipoic acid 
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E. Coenzyme A 

 209. On the ground of clinical presentations a 

patient was prescribed pyridoxal phosphate. This 

medication is recommended for correction of the 

following processes: 

A. Transamination and decarboxylation of amino 

acids 

B. Oxidative decarboxylation of ketonic acids 

C. Desamination of purine nucleotides 

D. Synthesis of purine and pyrimidin bases 

E. Protein synthesis 

 210. In clinical practice tuberculosis is treated 

with izoniazid preparation – that is an antivitamin 

able to penetrate into the tuberculosis bacillus. 

Tuberculostatic effect is induced by the interference 

with replication processes and oxidation-reduction 

reactions due to the buildup of pseudo-coenzyme: 

A. NAD 

B. FAD 

C. FMN 

D. TDP 

E. CoQ 

 211. In case of enterobiosis acrihine – the 

structural analogue of vitamin B2 – is administered. 

The synthesis disorder of which enzymes does this 

medicine cause in microorganisms? 

A. FAD-dependent dehydrogenases 

B. Cytochrome oxidases 

C. Peptidases 

D. NAD-dependent dehydrogenases 

E. Aminotransferases 

 212. To a patient suffering from tuberculosis 

isoniazide was administered. Some time later he 

copalites on general weakness, disorders of vision, 

coordination. Application of what vitamin may be 

useful for elimination of noted side effects? 

A. Vitamin B6 

B. Vitamin A 

C. Vitamin B2 

D. Vitamin C 

E. Vitamin E 

 213. In a patient is suffering from painfulness 

along a great nerv truncs. His blood plasma analysis 

revealed the increase of pyruvate concentration. The 

insuficiency of which of the following vitamins may 

induce these symptoms? 

A. Vitamin B1 

B. Vitamin C 

C. Vitamin B6 

D. Vitamin K 

E. Vitamin PP 

 214. Malignant hyperchrome anemia, or 

Birmer's disease, is a pathological state caused by 

the deficiency of vitamin B12. What chemical 

element is a constituent of the structure of this 

vitamin? 

A. Cobalt. 

B. Molybdenum. 

C. Zinc. 

D. Iron. 

E. Magnesium. 

 215. In a patient with frequent intraorgan and 

mucosal bleeding in urine were detected proline and 

lysine. Deficiency of what vitamin cause a damage 

of their hydroxylation? 

A. Vitamin C 

B. Vitamin A 

C. Vitamin K 

D. Vitamin D 

E. Vitamin E 

 216. Treatment of many diseases involves use of 

cocarboxylase (thiamine pyrophosphate) for 

supplying cells with energy. What metabolic process 

is activated in this case? 

A. Oxidizing decarboxylation of pyruvate 

B. Glutamate deamination 

C. Amino acids decarboxylation 

D. Decarboxylation of biogenic amines 

E. Detoxication of harmful substances in liver 

 217. A patient’s blood shows an increased 

concentration of pyruvate which is excreted with 

urine for the most part. This is typical for the 

following vitamin deficiency: 

A. B1 

B. E 

C. B3 

D. B6 

E. B2 

 218. Pyruvic acid as an intermediate metabolite 

of carbohydrate, lipid and amino acid metabolism 

can undergo oxidative decarboxylation. The cause of 

this process is the lack of the following nutrient in 

the diet: 

A. Thiamine 

B. Pyridoxine 

C. Ascorbic acid 

D. Citrine 

E. Pangamic acid 

 219. According to the clinical signs, pyridoxal 

phosphate was prescribed to a patient. For the 

correction of what biochemical processes is this 

drug recommended? A. Transamination and 

decarboxylation of amino acids. B. Synthesis of 

purines and pyrimidines. C. Oxidative 

decarboxylation of ketoacids. D. Deamination of 

amino acids. E. Protein synthesis. 
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 220. Para-aminobenzoic acid is believed to be 

an inhibitor in biosynthesis of the next vitamin in 

bacteria: 

A. Folic acid 

B. Biotin 

C. Pantothenic acid 

D. Cobalamin 

E. Pyridoxine 

 221. In blood of a patient an increased 

concentration of pyruvate is detected .as well as 

significant quantities of this substance in urine. 

What avitaminosis was developed in a patient? 

A. B1 avitaminosis 

B. B6 avitaminosis 

C. B2 avitaminosis 

D. D avitaminosis 

E. С avitaminosis 

 222. Hydroxylation of endogenous substrates 

and xenobiotics requires a donor of protons. Which 

of the following vitamins can play this role? 

A. Vitamin C 

B. Vitamin P 

C. Vitamin B6 

D. Vitamin E 

E. Vitamin A 

 223. A child manifests epileptic seizures caused 

by vitamin B6 deficiency. This is conditioned by the 

decrease of the 7-aminobutyrate level in the nervous 

tissue which acts as an inhibiting neurotransmitter. 

The activity of which enzyme is decreased in this 

case? A. Glutamate decarboxylase. B. Alanine 

aminotransferase. C. Pyridoxal kinase. D. Glutamate 

dehydrogenase. 

E. Glutamate synthetase 

 224. A chronic alcoholic develops severe 

memory loss with marked confabulation. Deficiency 

of which of the following vitamins would be most 

likely to contribute to the neurologic damage 

underlying these symptoms? 

A. Thiamine 

B. Folic acid 

C. Niacin 

D. Riboflavin 

E. Vitamin B12 

 225. Beriberi is a classical example of thiamine 

deficiency. Active form of this vitamin is 

synthesized by an enzyme belonging to the 

following group: 

A. Transferases 

B. Oxidoreductases 

C. Hydrolases 

D. Lyases 

E. Isomerase 

 226. There is a group of biochemical reactions 

that have a special set of enzymes and coenzymes. 

They are involved in amino acid metabolism and 

also play roles in nucleotide metabolism. This group 

of reactions is referred to as one-carbon metabolism 

because what they have in common is the transfer of 

one-carbon groups. One-carbone group transfer 

reaction are catalyzed by enzymes, which coenzyme 

is: 

A. Tetrarahydrofolic acid 

B. Retinal 

C. Coenzyme A 

D. Flavin mononucleotide 

E. Pyridoxal phosphate 

 227. Lipoic acid, also known asα-lipoic acid is 

an organosulfur compound derived from caprylic 

acid (octanoic acid). Lipoic acid is a cofactor of the 

following enzyme complex: 

A. Pyruvate dehydrogenase 

B. Lactate dehydrogenase 

C. Cytochrome oxidase 

D. Succinate dehydrogenase 

E. Transketolase 

 228. CoA-SH performs a vital role by 

transporting acetyl groups from one substrate to 

another. The precursor of CoA is: 

A. Pantothenate 

B. Riboflavin 

C. Pyridoxamine 

D. Thiamin 

E. Biotin 

 229. There was an increase of the pyruvate level 

in the patient’s blood and urine. What kind of 

avitaminosis developed in this case? A. B1 

avitaminosis. B. Е avitaminosis. C. B3 avitaminosis. 

D. B2 avitaminosis. E. B12 avitaminosis. 

 230. NAD+ is a coenzyme that catalases a 

variety of oxidation-reduction reactions. Which of 

the following substance is involved in biosynthesis 

of NAD+? 

A. Adenine 

B. Flavine 

C. Ribitol 

D. Pyridoxine 

E. Deoxyribose 

 231. Many enzymes contain small molecules or 

metal ions that participate directly in substrate 

binding or in catalysis. The following statements 

describe coenzymes and prosthetic groups: 

A. Some enzymes contain organic molecules that 

are derived from vitamins and that are essential for 

activity. These molecules are called prosthetic 

groups 
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B. Some enzymes contain metal ions such as zinc or 

copper that are essential for their activity 

C. Coenzymes are small polypeptides that are 

involved in transfer reactions catalysed by enzymes 

D. Сoenzymes are required in some enzyme-

catalysed reaction as carried of acyl groups or 

phosphate groups 

E. Coenzymes are required in some enzyme-

catalysed oxidation-reduction reactions involving 

hydrogen transfer 

 232. Thiamine pyrophosphate (TPP) is a 

coenzyme form of thiamine (vitamin В1), formed by 

the action of thiamine diphosphotransferase Select 

the metabolic process with which TPP is mostly 

associated: 

A. Decarboxylation of α-ketoacids 

B. Biosynthesis of collagen 

C. Biosynthesis of amino acids 

D. Oxidation of fatty acids 

E. Biosynthesis of prothrombin 

 233. Pyridoxal phosphate (PLP) is the active 

form of vitamin B6 (pyridoxine). PLP can be 

synthesized from the pyridoxine by phosphorylation 

and oxidation to the aldehyde. Pyridoxal phosphate 

is the coenzyme of enzymes: 

A. Aminotransferases 

B. Reductases 

C. Synthetases 

D. Dehydrogenases 

E. Isomerases 

 234. Biocytin (caboxybiotine) is an active form 

of biotin (vitamin Н). Like lipoic acid, biotin is 

converted to its coenzyme form biocytin by 

formation of a covalent amide bond to the nitrogen 

of a lysine residue. Biocytin as a cofactor 

participates in the following metabolic reactions: 

A. Incorporation of CO2 into molecules of 

metabolites (carboxylation) 

B. Decarboxylation of pyruvate 

C. Oxidation of fatty acids 

D. Transfer of phosphate groups (kinase reaction) 

E. Production of H2O2 (oxidase reaction) 

 235. Biochemical functions of water soluble 

vitamins are realized due to their transformation to 

coenzymes. What coenzyme is formed by vitamin 

PP? 

A. NAD (nicotinamide adenine dinucleotide) 

B. FMN (flavinmononucleotide) 

C. FAD (flavin adenine dinucleotide) 

D. Pyridoxalphosphate 

E. Thiamine pyrophosphate 

 236. Which of the following plays a key role in 

one-carbon metabolism, and is essential for the 

biosynthesis of the purines and the pyrimidine, 

thymine? 

A. Folic acid 

B. Biotin 

C. Riboflavin 

D. Pantothenic acid 

E. Ascorbic acid 

 237. Nicotinamide adenine dinucleotide (NAD) 

is a cofactor found in all living cells. The next 

substancs is involved in biosynthesis of NAD: 

A. Vitamin PP 

B. Deoxyribose 

C. Flavine 

D. Ribitol 

E. Pyridoxine 

 238. Vitamin C exists in forms of ascorbic acid 

and dehydroascorbic acid. Ascorbic acid participates 

in reactions of: 

A. Hydroxylation 

B. Dexarboxylation 

C. Redox 

D. Acyl transfer 

E. Dexarboxylation 

 239. Tetrahydrofolic acid (THF) is synthesized 

from folic acid by the enzyme dihydrofolate 

reductase. What vitamin is precursor of 

tetrahydrofolic acid? 

A. Vitamin Bc 

B. Vitamin B2 

C. Vitamin B6 

D. Vitamin C 

E. Vitamin D 

 240. The flavin coenzymes participate in many 

redox reactions responsible for energy production. 

What vitamin is precursor of flavin mononucleotide 

(FMN)? 

A. Vitamin B2 

B. Vitamin A 

C. Vitamin B6 

D. Vitamin C 

E. Vitamin D 

 241. Main functions of TPP are to catalyze 

oxidative decarboxylation of ɑ-keto acids (pyruvic, 

ɑ-ketoglutaric) and to serve a coenzyme for pentose 

phosphate pathway (PPP). Which of the following 

symptoms would be seen in a patient with a severe 

deficiency of thiamine? 

A. A decreased level of transketolase activity in red 

blood cells 

B. An increased clotting time of blood 

C. A low level of cell transaminase activity 

D. Xerophthalmia 

E. A decrease in blood level of pyruvate and lactate 
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 242. Pantothenic acid is the amide of pantoic 

acid and β-alanine. Pantothenic acid is a precursor of 

which the following coenzyme: 

A. Coenzyme A 

B. FAD 

C. NADP 

D. Coenzyme Q 

E. SAM (S-adenosylmethionine) 

 243. A 1-month-old male showed abnormalities 

of the nervous system and lactic acidosis. Enzyme 

assay for pyruvate dehydrogenase (PDH) activity on 

extracts of cultured skin fibroblasts showed 5% of 

normal activity, with a low concentration (1 x 10-4 

mM) of thiamine pyrophosphate (TPP), but 80% of 

normal activity when the assay contained a high (0.4 

mM) concentration of TPP. Which one of the 

following statements concerning this patient is most 

correct? 

A. Administration of thiamine is expected to reduce 

his serum lactate concentration and improve his 

clinical symptoms 

B. Elevated levels of lactate and pyruvate in the 

blood reliably predict the presence of PDH 

deficiency 

C. The patient is expected to show disturbances in 

fatty acid degradation 

D. A diet consisting of high carbohydrate intake 

would be expected to be beneficial in this patient 

E. Alanine concentration in the blood is expected to 

be less than normal. 

 

VITAMINS 
(all correct answers are variant A) 

 

 1. One of the causes of pernicious anemia is 

disturbed synthesis of transcorrin - Castle's intrinsic 

factor - by the parietal cells of the stomach. What 

substance is called Castle's extrinsic factor? 

A. Cobalamin 

B. Riboflavin 

C. Folic acid 

D. Biotin 

E. Pyridoxine 

 2. Patients with bile duct obstruction typically 

present with inhibited blood clotting and develop 

hemorrhages due to insufficient assimilation of 

vitamin: 

A. K 

B. C 

C. D 

D. A 

E. E 

 3. A hereditary disease - homocystinuria - is 

caused by disturbed transformation of homocysteine 

into methionine. Accumulated homocysteine forms 

its dimer (homocystine) that can be found in urine. 

What vitamin preparation can decrease 

homocysteine production? 

A. Vitamin B12 

B. Vitamin B2 

C. Vitamin B1 

D. Vitamin PP 

E. Vitamin C 

 4. A 25-year-old young man came to the doctor 

complaining of general weakness, rapid fatigability, 

irritability, reduced working ability, and bleeding 

gums. What vitamin is likely to be deficient in this 

case? 

A. Ascorbic acid 

B. Riboflavin 

C. Thiamine 

D. Folic acid 

E. Retinol 

 5. An 8-year-old girl presents with signs of 

disturbed twilight vision. This condition is caused 

by the deficiency of vitamin: 

A. A 

B. E 

C. K 

D. D 

E. F 

 6. A pregnant woman with several miscarriages 

in anamnesis is prescribed a therapy that includes 

vitamin preparations. What vitamin facilitates 

carrying of a pregnancy? 

A. Alpha-tocopherol 

B. Folic acid 

C. Cyanocobalamin 

D. Pyridoxal phosphate 

E. Rutin 

 7. During regular check-up a child is determined 

to have interrupted mineralization of the bones. 

What vitamin deficiency can be the cause? 

A. Calciferol 

B. Riboflavin 

C. Tocopherol 

D. Folic acid 

E. Cobalamin 

 8. An infant, who was on synthetic formula 

feeding, developed signs of vitamin B1 deficiency. 

What reactions does this vitamin take part in? 

A. Keto acid oxidative decarboxylation 
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B. Amino acids transamination 

C. Amino acids decarboxylation 

D. Proline hydroxylation 

E. Redox reactions 

 9. A 10-year-old girl has a history of repeated 

acute respiratory viral infection. After recovering 

she presents with multiple petechial hemorrhages on 

the sites of friction from clothing rubbing the skin. 

What kind of hypovitaminosis has this girl? 

A. C 

B. B6 

C. B1 

D. A 

E. B2 

 10. A doctor recommends a patient with 

duodenal ulcer to drink cabbage and potato juice 

after the therapy course. Which substances 

contained in these vegetables help to heal and 

prevent the ulcers? 

A. Vitamin U 

B. Pantothenic acid 

C. Vitamin C 

D. Vitamin B1 

E. Vitamin K 

 11. A patient has an increased pyruvate 

concentration in blood, most of it is excreted with 

the urine. What kind of avitaminosis has this 

patient? 

A. B1 

B. E 

C. B3 

D. B6 

E. B2 

 12. Vitamin B1 deficiency causes disturbance of 

oxidative decarboxylation of α-ketoglutaric acid. 

This leads to the impaired synthesis of the following 

coenzyme: 

A. Thiamine pyrophosphate 

B. Nicotinamide adenine dinucleotide 

C. Flavine adenine dinucleotide 

D. Lipoic acid 

E. Coenzyme A 

 13. Examination of a child who hasn’t got fresh 

fruit and vegetables during winter revealed 

numerous subcutaneous hemorrhages, gingivitis, 

carious cavities in teeth. What vitamin combination 

should be prescribed in this case? 

A. Ascorbic acid and rutin 

B. Thiamine and pyridoxine 

C. Folic acid and cobalamin 

D. Riboflavin and nicotinamide 

E. Calciferol and ascorbic acid 

 14. Vitamin A together with specific 

cytoreceptors penetrates through the nuclear 

membranes, induces transcription processes that 

stimulate growth and differentiation of cells. This 

biological function is realized by the following form 

of vitamin A: 

A. Trans-retinoic acid 

B. Trans-retinal 

C. Cis-retinal 

D. Retinol 

E. Carotin 

 15. To prevent postoperative bleeding a 6-year-

old child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol: 

A. Carboxylation of glutamic acid 

B. Phosphorylation of serine radicals 

C. Partial proteolysis 

D. Polymerization 

E. Glycosylation 

 16. Blood test of a patient suffering from 

atrophic gastritis gave the following results: RBCs - 

2,0 • 1012/l, Hb- 87 g/l, colour index - 1,3, WBCs - 

4, 0 • 109/l, thrombocytes - 180 • 109/l. Anaemia 

migh have been caused by the following substance 

deficiency: 

A. Vitamin B12 

B. Vitamin A 

C. Vitamin K 

D. Iron 

E. Zinc 

 17. A 64-year-old woman has impairment of 

twilight vision (hemeralopy). What vitamin should 

be recommended in the first place? 

A. A 

B. B2 

C. E 

D. C 

E. B6 

 18. A 4-year-old child with hereditary renal 

lesion has signs of rickets, vitamin D concentration 

in blood is normal. What is the most probable cause 

of rickets development? 

A. Impaired synthesis of calcitriol 

B. Increased excretion of calcium 

C. Hyperfunction of parathyroid glands 

D. Hypofunction of parathyroid glands 

E. Lack of calcium in food 

 19. A patient diagnosed with focal tuberculosis 

of the upper lobe of the right lung had been taking 

isoniazid as a part of combination therapy. After 

some time, the patient reported of muscle weakness, 
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decreased skin sensitivity, blurred vision, impaired 

motor coordination. Which vitamin preparation 

should be used to address these phenomena? 

A. Vitamin B6 

B. Vitamin A 

C. Vitamin D 

D. Vitamin B12 

E. Vitamin C 

 20. A number of diseases can be diagnosed by 

evaluating activity of blood transaminases. What 

vitamin is one of cofactors of these enzymes? 

A. B6 

B. B2 

C. B1 

D. B8 

E. B5 

 21. A 20-year-old male patient complains of 

general weakness, rapid fatigability, irritability, 

decreased performance, bleeding gums, petechiae on 

the skin. What vitamin deficiency may be a cause of 

these changes? 

A. Ascorbic acid 

B. Riboflavin 

C. Thiamine 

D. Retinol 

E. Folic acid 

 22. Malaria is treated with structural analogs of 

vitamin B2 (riboflavin). These drugs disrupt the 

synthesis of the following enzymes in plasmodium: 

A. FAD-dependent dehydrogenase 

B. Cytochrome oxidase 

C. Peptidase 

D. NAD-dependent dehydrogenase 

E. Aminotransferase 

 23. It has been found out that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Which enzyme activity is impaired by this 

pesticide? 

A. Pyruvate dehydrogenase complex 

B. Microsomal oxidation 

C. Methemoglobin reductase 

D. Glutathione peroxidase 

E. Glutathione reductase 

 24. Steatosis is caused by the accumulation of 

triacylglycerols in hepatocytes. One of the 

mechanisms of this disease development is a 

decrease in the utilization of VLDL neutral fat. 

What lipotropics prevent the development of 

steatosis? 

A. Methionine, B6, B12 

B. Arginine, B2, B3 

C. Alanine, B1, PP 

D. Valine, B3, B2 

E. Isoleucine, B1, B2 

 25. Symptoms of pellagra (vitamin PP 

deficiency) is particularly pronounced in patients 

with low protein diet, because nicotinamide 

precursor in humans is one of the essential amino 

acids, namely: 

A. Tryptophan 

B. Threonine 

C. Arginine 

D. Histidine 

E. Lysine 

 26. A 36-year-old female patient has a history of 

B2-hypovitaminosis. The most likely cause of 

specific symptoms (epithelial, mucosal, cutaneous, 

corneal lesions) is the deficiency of: 

A. Flavin coenzymes 

B. Cytochrome A1 

C. Cytochrome oxidase 

D. Cytochrome B 

E. Cytochrome C 

 27. A patient complains of photoreception 

disorder and frequent acute viral diseases. He has 

been prescribed a vitamin that affects 

photoreception processes by producing rhodopsin, 

the photosensitive pigment. What vitamin is it? 

A. Retinol acetate 

B. Tocopherol acetate 

C. Pyridoxine hydrochloride 

D. Cyanocobalamin 

E. Thiamine 

 28. It has been found out that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Which enzyme activity is impaired by this 

pesticide? 

A. Pyruvate dehydrogenase complex 

B. Glutathione reductase 

C. Glutathione peroxidase 

D. Methemoglobin reductase 

E. Microsomal oxidation 

 29. During regular check-up a child is detected 

with interrupted mineralization of bones. What 

vitamin deficiency can be the cause? 

A. Calciferol 

B. Cobalamin 

C. TocopheroI 

D. Folic acid 

E. Riboflavin 

 30. A patient, who has been suffering for a long 

time from intestine disbacteriosis, has increased 

hemorrhaging caused by disruption of 

posttranslational modification of blood-coagulation 

factors II, VII, IX, and X in the liver. What vitamin 

deficiency is the cause of this condition? 
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A. K 

B. P 

C. B12 

D. C 

E. B9 

 31. A 6-year-old child suffers from delayed 

growth, disrupted ossification processes, 

decalcification of the teeth. What can be the cause? 

A.  Vitamin D deficiency 

B. Decreased glucagon production 

C. Vitamin C deficiency 

D.  Hyperthyroidism 

E.  Insulin deficiency 

 32. A patient is diagnosed with chronic atrophic 

gastritis attended by deficiency of Castle’s intrinsic 

factor. What type of anemia does the patient have? 

A. B12-deficiency anemia  

B. Iron-deficiency anemia 

C.  Hemolytic anemia 

D.  Iron refractory anemia 

E. Protein-deficiency anemia  

 33. It has been determined that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Enzyme activity can be impaired by this 

pesticide. Name this enzyme: 

A. Pyruvate dehydrogenase complex 

B. Glutathione reductase 

C. Methemoglobin reductase 

D. Microsomal oxidation 

E. Glutathione peroxidase 

 34. A patient, who has been subsisting 

exclusively on polished rice, has developed 

polyneuritis due to thiamine deficiency. What 

substance is an indicator of such avitaminosis, when 

it is excreted with urine? 

A. Pyruvic acid 

B. Uric acid 

C. Malate  

D. Phenyl pyruvate  

E. Methyl malonic acid 

 35. After an extended treatment with 

sulfonamides a patient has developed macrocytic 

anemia. Production of active forms of the following 

vitamin is disrupted in such a condition: 

A. Folic acid 

B. Pyridoxine 

C. Thiamine 

D. Cyanocobalamin 

E. Riboflavin 

 36. A patient present with dry peeling skin, 

frequent cases of acute respiratory diseases, 

xerophthalmia. What vitamin preparation should 

have prescribed in this case? 

A. Retinol acetate 

B. Thiamine 

C. Ergocalciferol 

D. Menadione (Vikasolum) 

E. Cyanocobalamine 

 37. A 6-year-old child suffers from delayed 

growth, disrupted ossification processes, 

decalcification of the teeth. What can be the cause? 

A. Vitamin D deficiency 

B. Vitamin C deficiency 

C. Decreased glucagon production 

D. Hyperthyroidism  

E. Insulin deficiency 

 38. Coenzyme A participates in numerous 

important metabolic reactions. It is a derivative of 

the following vitamin: 

A. Pantothenic acid 

B. Calciferol 

C. Thiamine 

D. Niacin 

E. Ubiquinone 

 39. Pain along large nervous stems and 

increased amount of pyruvate in the blood were 

revealed in the patient. Insufficiency of what 

vitamin can cause such change? 

A В1  

B В2 

C РР   

D Pantothenic acid 

E Biotin  

 40. In case of enterobiasis acrihine - the 

structural analogue of vitamin B2 - is administered. 

The synthesis disorder of which enzymes does this 

medicine cause in microorganisms?   

A. FAD-dependent dehydrogenases   

B. Cytochromeoxidases   

C. Peptidases   

D. NAD-dependet dehydrogenases   

E. Aminotransferases   

 41. A 10-year-old girl often experiences acute 

respiratory infections with multiple spotty 

haemorrages in the places of clothes friction. 

Hypovitaminosis of what vitamin is present at the 

girl?  

A С   

B В6 

C В1   

D А   

E В2        

 42. Hydroxylation of endogenous substrates and 

xenobiotics requires a donor of protons. Which of 

the following vitamins can play this role? 

A Vitamin C 
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B Vitamin P 

C Vitamin B6 

D Vitamin E 

E Vitamin A 

 43. Tere is observed inhibited fibrillation in the 

patients with bile ducts obstruction, bleeding due to 

low level of absorbtion of some vitamin. What 

vitamin is in deficit? 

A К   

B А   

C D   

D Е   

E Carotene 

 44. A 35-year-old man under the treatment for 

pulmonary tuberculosis has acute-onset of right big 

toe pain, swelling, and low-grade fever. The gouty 

arthritis was diagnosed and high serum uric acid 

level was found. Which of the following 

antituberculosis drugs are known for causing high 

uric acid levels?   

A Pyrazinamide   

B Cycloserine   

C Thiacetazone   

D Rifampicin   

E Aminosalicylic acid   

 45. While examining the child the doctor 

revealed symmetric cheeks roughness, diarrhea, 

disfunction of the nervous system. Lack of what 

food components caused it? 

A Nicotinic acid, tryptophane 

B Lysine, ascorbic acid 

C Threonine, pantothenic acid 

D Methionine, lipoic acid 

E Phenylalanine, pangamic acid 

 46. Increased breaking of vessels, enamel and 

dentine destruction in scurvy patients are caused by 

disorder of collagen maturing. What stage of 

modification of procollagen is disordered in this 

avitaminosis? 

A Hydroxylation of proline 

B Formation of polypeptide chains 

C Glycosylation of hydroxylysine residues 

D Removal of C-ended peptide from procollagen  

E Detaching of N-ended peptide  

 47. Examination of a patient suffering from 

frequent haemorrhages in the inner organs and 

mucous membranes revealed proline and lysine 

being included in collagen fibers. Impairment of 

their hydroxylation is caused by lack of the 

following vitamin:    

A C   

B E   

C K   

D A   

E D   

 48. A patient has an increased pyruvate 

concentration in blood. A large amount of it is 

excreted with the urine. What vitamin is lacking in 

this patient?    

A B1   

B E   

C B3   

D B6   

E B2   

 49. A patient has pellagra. Interrogation 

revealed that he had lived mostly on maize for a 

long time and eaten little meat. This disease had 

been caused by the deficit of the following 

substance in the maize:    

A Tryptophan    

B Tyrosine    

C Proline    

D Alanine    

E Histidine   

 50. A patient consulted a doctor about 

symmetric dermatitis of open skin areas. It was 

found out that the patient lived mostly on cereals 

and ate too little meat, milk and eggs. What vitamin 

deficiency is the most evident?   

A Nicotinamide   

B Calciferol   

C Folic acid   

D Biotin   

E Tocopherol   

 51. Examination of a child who hasn't got fresh 

fruit and vegetables during winter revealed 

numerous subcutaneous hemorrhages, gingivitis, 

carious cavities in teeth. What vitamin combination 

should be prescribed in this case?    

A. Ascorbic acid and rutin    

B. Thiamine and pyridoxine    

C. Folic acid and cobalamin    

D. Riboflavin and nicotinamide    

E. Calciferol and ascorbic acid    

 52. A newborn child has convulsions that have 

been observed after prescription of vitamin B6. This 

most probable cause of this effect is that vitamin B6 

is a componet of the following enzyme:    

A Glutamate decarboxylase    

B Pyruvate dehydrostase    

C Netoglubarate dehydromine    

D Aminolevulinate synthase    

E Glycogen phosphorylase    

 53. Concentration of pyruvate is increased in the 

patient's blood, the most of which is excreted with 

urine. What avitaminosis is observed in the patient? 
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A Avitaminosis В1 

B Avitaminosis E 

C Avitaminosis В3 

D Avitaminosis B6 

E Avitaminosis В2 

 54. A woman who has been keeping to a clean-

rice diet for a long time was diagnosed with 

polyneuritis (beriberi). What vitamin deficit results 

in development of this disease?    

A Thiamine   

B Ascorbic acid   

C Pyridoxine   

D Folic acid   

E Riboflavin   

 55. Removal of gall bladder of a patient has 

disturbed processes of Ca absorption through the 

intestinal wall. What vitamin will stimulate this 

process?    

A D3    

B PP    

C C    

D B12    

E K    

 56. Examination of a man who hadn't been 

consuming fats but had been getting enough 

carbohydrates and proteins for a long time revealed 

dermatitis, poor wound healing, vision impairment. 

What is the probable cause of metabolic disorder?    

A Lack of linoleic acid, vitamins A, D, E, K   

B Lack of palmitic acid   

C Lack of vitamins PP, H   

D Low caloric value of diet   

E Lack of oleic acid   

 57. Examination of a patient with frequent 

hemorrhages from internals and mucous membranes 

revealed proline and lysine being a part of collagene 

fibers. What vitamin absence caused disturbance of 

their hydroxylation?   

A Vitamin C   

B Vitamin K   

C Vitamin A   

D Thiamine   

E Vitamin E   

 58. A patient with continious 

bronchopneumonia was admitted to the therapeutic 

department. Antibiotic therapy didn't give much 

effect. What medication for improvement of 

immune state should be added to the complex 

treatment of this patient?    

A Timaline   

B Analgin   

C Sulfocamphocaine   

D Benadryl   

E Paracetamol   

 59. Vitamin A together with specific 

cytoreceptors penetrates through the nuclear 

membranes, induces transcription processes that 

stimulate growth and differentiation of cells. This 

biological function is realized by the following form 

of vitamin A:   

A Trans-retinoic acid    

B Trans-retinal    

C Cis-retinal    

D Retinol    

E Carotin    

 60. To prevent postoperative bleeding a 6 y.o. 

child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol:    

A Carboxylation of glutamin acid   

B Phosphorylation of serine radicals   

C Partial proteolysis   

D Polymerization   

E Glycosylation   

 61. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:    

A Cholecalciferol   

B Thiamin   

C Pantothenic acid   

D Bioflavonoids   

E Riboflavin   

 62. Vitamin B1 deficiency results in disturbance 

of oxidative decarboxylation of α-ketoglutaric acid. 

This will disturb synthesis of the following 

coenzyme:    

A Thiamine pyrophosphate   

B Nicotinamide adenine dinucleotide (NAD)   

C Flavine adenine dinucleotide (FAD)   

D Lipoic acid   

E Coenzyme A   

 63. According to clinical indications a patient 

was administered pyridoxal phosphate. What 

processes is this medication intended to correct?    

A Transamination and decarboxylation of 

aminoacids   

B Oxidative decarboxylation of ketonic acids   

C Desamination of purine nucleotide   

D Synthesis of purine and pyrimidine bases   

E Protein synthesis   

 64. As a result of posttranslative modifications 

some proteins taking part in blood coagulation, 

particularly prothrombin, become capable of 
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calcium binding. The following vitamin takes part in 

this process:    

A K   

B C   

C A   

D B1   

E B2   

 65. A 3-year-old child with symptoms of 

stomatitis, gingivitis and dermatitis of open skin 

areas was delivered to a hospital. Examination 

revealed inherited disturbance of neutral amino acid 

transporting in the bowels. These symptoms were 

caused by the deficiency of the following vitamin:    

A Niacin   

B Pantothenic acid   

C Vitamin A   

D Cobalamin   

E Biotin   

 66. A doctor examined a child and revealed 

symptoms of rachitis. Development of this desease 

was caused by deficiency of the following 

compound:    

A 1,25 [ОН]-dichydroxycholecalciferol   

B Biotin   

C Tocopherol   

D Naphtaquinone   

E Retinol   

 67. A 9-month-old infant is fed with artificial 

formulas with unbalanced vitamin B6 concentration. 

The infant presents with pellagral dermatitis, 

convulsions, anaemia. Convulsion development 

might be caused by the disturbed formation of:    

A GABA   

B Histamine   

C Serotonin   

D DOPA   

E Dopamine   

 68. Surgical removal of a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemia. What factor is necessary for absorption of 

this vitamin?    

A Gastromucoprotein   

B Gastrin   

C Hydrochloric acid   

D Pepsin   

E Folic acid   

 69. A 4-year-old child with hereditary renal 

lesion has signs of rickets, vitamin D concentration 

in blood is normal. What is the most probable cause 

of rickets development?     

A. Impaired synthesis of calcitriol    

B. Increased excretion of calcium    

C. Hyperfunction of parathyroid glands    

D. Hypofunction of parathyroid glands    

E. Lack of calcium in food    

 70. In clinical practice tuberculosis is treated 

with izoniazid preparation - that is an antivitamin 

able to penetrate into the tuberculosis bacillus. 

Tuberculostatic effect is induced by the interference 

with replication processes and oxidation-reduction 

reactions due to the buildup of pseudo-coenzyme:    

A NAD   

B FAD   

C FMN   

D TDP   

E CoQ   

 71. Plasmic factors of blood coagulation are 

exposed to post-translational modification with the 

participation of vitamin K. It is necessary as a 

cofactor in the enzyme system of $\gamma$-

carboxylation of protein factors of blood coagulation 

due to the increased affinity of their molecules with 

calcium ions. What amino acid is carboxylated in 

these proteins?    

A Glutamic   

B Valine   

C Serine   

D Phenylalanine   

E Arginine   

 72. A number of diseases can be diagnosed by 

evaluating activity of blood transaminases. What 

vitamin is one of cofactors of these enzymes?    

A B6    

B B2    

C B1    

D B8    

E B5    

 73. A 20-year-old male patient complains of 

general weakness, rapid fatigability, irritability, 

decreased performance, bleeding gums, petechiae on 

the skin. What vitamin deficiency may be a cause of 

these changes?    

A. Ascorbic acid    

B. Riboflavin    

C. Thiamine    

D. Retinol    

E. Folic acid   

 74. Pain along large nervous stems and 

increased amount of pyruvate in the blood were 

revealed in the patient. Insufficiency of what 

vitamin can cause such change? 

A В1 

B В2 

C РР 

D Pantothenic acid 
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E Biotin 

 75. In case of enterobiasis acrihine - the 

structural analogue of vitamin B2 - is administered. 

The synthesis disorder of which enzymes does this 

medicine cause in microorganisms? 

A. FAD-dependent dehydrogenases  

B. Cytochromeoxidases 

C. Peptidases 

D. NAD-dependet dehydrogenases 

E. Aminotransferases 

 76. A 10-year-old girl often experiences acute 

respiratory infections with multiple spotty 

haemorrages in the places of clothes friction. 

Hypovitaminosis of what vitamin is present at the 

girl? 

A С  

B В6 

C В1 

D А 

E В2 

 77. There is observed inhibited fibrillation in the 

patients with bile ducts obstruction, bleeding due to 

low level of absorbtion of some vitamin. What 

vitamin is in deficit? 

A К  

B А 

C D 

D Е 

E Carotene 

 78. While examining the child the doctor 

revealed symmetric cheeks roughness, diarrhea, 

disfunction of the nervous system. Lack of what 

food components caused it? 

A Nicotinic acid, tryptophane 

B Lysine, ascorbic acid 

C Threonine, pantothenic acid 

D Methionine, lipoic acid 

E Phenylalanine, pangamic acid 

 79. Increased breaking of vessels, enamel and 

dentine destruction in scurvy patients are caused by 

disorder of collagen maturing. What stage of 

modification of procollagen is disordered in this 

avitaminosis? 

A Hydroxylation of proline 

B Formation of polypeptide chains 

C Glycosylation of hydroxylysine residues 

D Removal of C-ended peptide from procollagen 

E Detaching of N-ended peptide 

 80. Examination of a patient revealed typical 

presentations of collagenosis. This pathology is 

characterized by increase of the following urine 

index: 

A Hydroxyproline 

B Arginine 

C Glucose 

D Mineral salts 

E Ammonium salts 

 81. Examination of a patient suffering from 

frequent haemorrhages in the inner organs and 

mucous membranes revealed proline and lysine 

being included in collagen fibers. Impairment of 

their hydroxylation is caused by lack of the 

following vitamin: 

A C  

B E 

C K 

D A 

E D 

 82. A patient has an increased pyruvate 

concentration in blood. A large amount of it is 

excreted with the urine. What vitamin is lacking in 

this patient? 

A B1 

B E 

C B3 

D B6 

E B2 

 83. A patient consulted a doctor about 

symmetric dermatitis of open skin areas. It was 

found out that the patient lived mostly on cereals 

and ate too little meat, milk and eggs. What vitamin 

deficiency is the most evident? 

A Nicotinamide  

B Calciferol 

C Folic acid 

D Biotin 

E Tocopherol 

 84. A newborn child has convulsions that have 

been observed after prescription of vitamin B6. This 

most probable cause of this effect is that vitamin B6 

is a cofactor of the following enzyme: 

A Glutamate decarboxylase  

B Pyruvate dehydrostase 

C Netoglubarate dehydromine 

D Aminolevulinate synthase 

E Glycogen phosphorylase 

 85. A woman who has been keeping to a clean-

rice diet for a long time was diagnosed with 

polyneuritis (beriberi). What vitamin deficit results 

in development of this disease? 

A Thiamine  

B Ascorbic acid 

C Pyridoxine 

D Folic acid 

E Riboflavin 
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 86. Removal of gall bladder of a patient has 

disturbed processes of Ca absorption through the 

intestinal wall. What vitamin will stimulate this 

process? 

A D3  

B PP 

C C 

D B12 

E K 

 87. Examination of a patient with frequent 

hemorrhages from internals and mucous membranes 

revealed proline and lysine being a part of collagene 

fibers. What vitamin absence caused disturbance of 

their hydroxylation? 

A Vitamin C  

B Vitamin K 

C Vitamin A 

D Thiamine 

E Vitamin E 

 88. Vitamin A together with specific 

cytoreceptors penetrates through the nuclear 

membranes, induces transcription processes that 

stimulate growth and differentiation of cells. This 

biological function is realized by the following form 

of vitamin A: 

A Trans-retinoic acid  

B Trans-retinal 

C Cis-retinal 

D Retinol 

E Carotin 

 89. To prevent postoperative bleeding a 6 y.o. 

child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol: 

A Carboxylation of glutamin acid  

B Phosphorylation of serine radicals 

C Partial proteolysis 

D Polymerization 

E Glycosylation 

 90. According to clinical indications a patient 

was administered pyridoxal phosphate. What 

processes is this medication intended to correct? 

A Transamination and decarboxylation of 

aminoacids  

B Oxidative decarboxylation of ketoacids 

C Desamination of purine nucleotide 

D Synthesis of purine and pyrimidine bases 

E Protein synthesis 

 91. As a result of posttranslative modifications 

some proteins taking part in blood coagulation, 

particularly prothrombin, become capable of 

calcium binding. The following vitamin takes part in 

this process: 

A K  

B C 

C A 

D B1 

E B2 

 92. A 3-year-old child with symptoms of 

stomatitis, gingivitis and dermatitis of open skin 

areas was delivered to a hospital. Examination 

revealed inherited disturbance of neutral amino acid 

transporting in the bowels. These symptoms were 

caused by the deficiency of thefollowing vitamin: 

A Niacin  

B Pantothenic acid 

C Vitamin A 

D Cobalamin 

E Biotin 

 93. Surgical removal of a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemia. What factor is necessary for absorption of 

this vitamin? 

A Gastromucoprotein  

B Gastrin 

C Hydrochloric acid 

D Pepsin 

E Folic acid 

 94. In clinical practice tuberculosis is treated 

with izoniazid preparation - that is an antivitamin 

able to penetrate into the tuberculosis bacillus. 

Tuberculostatic effect is induced by the interference 

with replication processes and oxidation-reduction 

reactions due to the buildup of pseudo-coenzyme: 

A NAD  

B FAD 

C FMN 

D TDP 

E CoQ 

 95. An ophthalmologist found that an outpatient 

had the increase of the time of sight adaptation for 

darkness. What kind of vitamin deficiency can be 

the cause of the symptom? 

A. A. 

B. E 

C. C. 

D. K 

E. D. 

 96. A patient was diagnosed with megaloblastic 

anemia. The lack of which substance in the human 

organism can cause this disease'' 

A. Cobalamine. 

B. Glycine. 
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C. Copper 

D Cholecalciferol. 

E. Magnesium. 

 97. There is an increase of the pyruvate level in 

the patient's blood and urine. What kind of 

avitaminosis developed in this case? 

A. B1 avitaminosis. 

B. E avitaminosis. 

C. B3 avitaminosis. 

D. B6 avitaminosis. 

E. B2 avitaminosis. 

 98. A 2-year-old child developed intestinal 

dysbacteriosis with a hemorrage syndrome. The 

most probable cause of this syndrome is: 

A. Vitamin K deficiency. 

B. Activation of tissue thromboplastin. 

C. Vitamin PP deficiency. 

D. Fibrinogen deficiency. 

E. Hypocalcemia. 

 99. Under different pathological states the level 

of active forms of oxygen rises, which results in the 

destruction of cellular membranes. In order to 

prevent the damage of membranes, antioxidants are 

used. The most powerful natural antioxidant is: 

A. a-Tocoferol. 

B. Glucose. 

C. Vitamin A. 

D. Fatty acids. 

E. Glycerol. 

 100. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin: 

A Cholecalciferol  

B Thiamin 

C Pantothenic acid 

D Bioflavonoids 

E Riboflavin 

 101. In case of enterobiasis acrihine - the 

structural analogue of vitamin B2 - is administered. 

The synthesis disorder of which enzymes does this 

medicine cause in microorganisms?   

A. FAD-dependent dehydrogenases.   

B. Cytochromeoxidases. 

C. Peptidases.   

D. NAD-dependent dehydrogenases.   

E. Aminotransferases. 

 102. In order to speed up healing of the thermal 

injury it is required to prescribe a drug that 

facilitates epithelization of skin and mucous 

membranes. What drug is it?     

A. Retinol acetate. 

B. Tocopherol acetate   

C. Nicotinic acid   

D. Ergocalciferol   

E. Ascorbic acid   

 103. The patient has the diagnosis of beriberi. 

What enzyme activity is broken at the patient?  

A. Pyruvate dehydrogenase  

B. Citrate synthase  

C. Malate dehydrogenase  

D. Succinate dehydrogenase  

E. Fumarase  

 104. At the patient of 36 years old with chronic 

alcoholism, in blood pyruvate accumulation is 

developed, in erythrocytes - decrease in activity 

transketolase takes place. Name the coenzyme form 

of vitamin which insufficiency the specified changes 

are caused?  

A. Thiamine pyrophosphate  

B. Carboxybiotin  

C. Methyl cobalamin  

D. Phospho pyridoxal  

E. Tetrahydrofolate 

 105. Pain along large nervous stems and 

increased amount of pyruvate in the blood were 

revealed in the patient. Insufficiency of what 

vitamin can cause such change? 

A. В1.  

B. В2. 

C. РР.   

D. Pantothenic acid. 

E. Biotin.  

 106. A 9-month-old infant is fed with artificial 

formulas with unbalanced vitamin B6 concentration. 

The infant presents with pellagral dermatitis, 

convulsions, anaemia. Convulsion development 

might be caused by the disturbed formation of:    

A. GABA.   

B. Histamine.   

C. Serotonin.   

D. DOPA.   

E. Dopamine.   

 107. A woman who has been keeping to a clean-

rice diet for a long time was diagnosed with 

polyneuritis (beriberi). What vitamin deficit results 

in development of this disease?    

A. Thiamine.   

B. Ascorbic acid.   

C. Pyridoxine.   

D. Folic acid.   

E. Riboflavin.   

 108. In case of enterobiasis acrihine - the 

structural analogue of vitamin B2 - is administere 
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The synthesis disorder of which enzymes does this 

medicine cause in microorganisms?   

A. FAD-dependent dehydrogenases.   

B. Cytochromeoxidases.   

C. Peptidases.   

D. NAD-dependet dehydrogenases.   

E. Aminotransferases.   

 109. A 10-year-old girl often experiences acute 

respiratory infections with multiple spotty 

haemorrages in the places of clothes friction. 

Hypovitaminosis of what vitamin is present at the 

girl?  

A. С.   

B. В6. 

C. В1.   

D. А.   

E. В2.  

 110. Hydroxylation of endogenous substrates 

and xenobiotics requires a donor of protons. Which 

of the following vitamins can play this role? 

A. Vitamin C. 

B. Vitamin P. 

C. Vitamin B6. 

D. Vitamin E. 

E. Vitamin A. 

 111. Examination of a patient with frequent 

hemorrhages from internals and mucous membranes 

revealed proline and lysine being a part of collagene 

fibers. What vitamin absence caused disturbance of 

their hydroxylation?   

A. Vitamin C.   

B. Vitamin K.   

C. Vitamin A.   

D. Thiamine.   

E. Vitamin E.  

 112. Examination of a patient suffering from 

frequent haemorrhages in the inner organs and 

mucous membranes revealed proline and lysine 

being included in collagen fibers. Impairment of 

their hydroxylation is caused by lack of the 

following vitamin:    

A. C.   

B. E.   

C. K.   

D. A.   

E. D. 

 113. A patient consulted a doctor about 

symmetric dermatitis of open skin areas. It was 

found out that the patient lived mostly on cereals 

and ate too little meat, milk and eggs. What vitamin 

deficiency is the most evident?   

A. Nicotinamide.   

B. Calciferol.   

C. Folic acid.  

D. Biotin.   

E. Tocopherol.   

 114. Examination of a child who hasn't got fresh 

fruit and vegetables during winter revealed 

numerous subcutaneous hemorrhages, gingivitis, 

carious cavities in teeth. What vitamin combination 

should be prescribed in this case?    

A. Ascorbic acid and rutin.    

B. Thiamine and pyridoxine.    

C. Folic acid and cobalamin.    

D. Riboflavin and nicotinamide.    

E. Calciferol and ascorbic acid.    

 115. Concentration of pyruvate is increased in 

the patient's blood, the most of which is excreted 

with urin What avitaminosis is observed in the 

patient? 

A. Avitaminosis В1. 

B. Avitaminosis E. 

C. Avitaminosis В3. 

D. Avitaminosis B6. 

E. Avitaminosis В2. 

 116. A woman who has been keeping to a clean-

rice diet for a long time was diagnosed with 

polyneuritis (beriberi). What vitamin deficit results 

in development of this disease?    

A. Thiamine.   

B. Ascorbic acid.   

C. Pyridoxine.   

D. Folic acid.   

E. Riboflavin.  

 117. While examining the child the doctor 

revealed symmetric cheeks roughness, diarrhea, 

disfunction of the nervous system. Lack of what 

food components caused it? 

A. Nicotinic acid, tryptophane 

B. Lysine, ascorbic acid. 

C. Threonine, pantothenic acid. 

D. Methionine, lipoic acid. 

E. Phenylalanine, pangamic acid. 

 118. In clinical practice tuberculosis is treated 

with izoniazid preparation - that is an antivitamin 

able to penetrate into the tuberculosis bacillus. 

Tuberculostatic effect is induced by the interference 

with replication processes and oxidation-reduction 

reactions due to the buildup of pseudo-coenzyme:    

A. NAD.   

B. FAD.   

C. FMN.   

D. TDP.   

E. CoQ. 

 119. A newborn child has convulsions that have 

been observed after prescription of vitamin B6. This 
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most probable cause of this effect is that vitamin B6 

is a componet of the following enzyme: 

A. Glutamate decarboxylase.    

B. Pyruvate dehydrogenase.    

C. Ketoglutarate dehydrogenase. 

D. Aminolevulinate synthase.    

E. Glycogen phosphorylase.    

 120. A 3-year-old child with symptoms of 

stomatitis, gingivitis and dermatitis of open skin 

areas was delivered to a hospital. Examination 

revealed inherited disturbance of neutral amino acid 

transporting in the bowels. These symptoms were 

caused by the deficiency of the following vitamin:    

A. Niacin.   

B. Pantothenic acid.   

C. Vitamin A.    

D. Cobalamin.   

E. Biotin. 

 121. Increased breaking of vessels, enamel and 

dentine destruction in scurvy patients are caused by 

disorder of collagen maturing. What stage of 

modification of procollagen is disordered in this 

avitaminosis? 

A. Hydroxylation of proline. 

B. Formation of polypeptide chains. 

C. Glycosylation of hydroxylysine residues. 

D. Removal of C-ended peptide from procollagen.  

E. Detaching of N-ended peptide.  

 122. Vitamin B1 deficiency results in 

disturbance of oxidative decarboxylation of α-

ketoglutaric acid. This will disturb synthesis of the 

following coenzyme:    

A. Thiamine pyrophosphate.   

B. Nicotinamide adenine dinucleotide (NAD).   

C. Flavine adenine dinucleotide (FAD).   

D. Lipoic acid.   

E. Coenzyme A.   

 123. Surgical removal of a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemia. What factor is necessary for absorption of 

this vitamin?    

A. Gastromucoprotein.   

B. Gastrin.   

C. Hydrochloric acid.   

D. Pepsin.   

E. Folic acid.   

 124. Izoniazid preparation is used in clinical 

practice to treat tuberculosis. Tuberculostatic effect 

is induced by the interference with replication 

processes and oxidation-reduction reactions due to 

the buildup of pseudo-coenzyme:    

A. NAD.   

B. TMP.   

C. FMN.   

D. THF.  

E. CoQ.   

 125. While examining the child the doctor 

revealed symmetric cheeks roughness, diarrhea, 

disfunction of the nervous system. Lack of what 

food components caused it? 

A. Nicotinic acid, tryptophane. 

B. Lysine, ascorbic acid. 

C. Threonine, pantothenic acid. 

D. Methionine, lipoic acid. 

E. Phenylalanine, pangamic acid. 

 126. Vitamin B1 deficiency results in 

disturbance of oxidative decarboxylation of α-

ketoglutaric acid. This will disturb synthesis of the 

following coenzyme:    

A. TPP.   

B. (NAD).   

C. (FAD).   

D. THF.   

E. CoA.    

 127. Surgical removal of a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemi What factor is necessary for absorption of this 

vitamin?    

A. Gastromucoprotein.   

B. Gastrin.   

C. Hydrochloric acid.   

D. Pepsin.   

E. Folic acid.   

 128. Most participants of Magellan expedition 

to America died from avitominosis. This disease 

declared itself by general weakness, subcutaneous 

hemmorhages, falling of teeth, gingival 

hemmorhages. What is the name of this 

avitiminosis?  

A. Scurvy.  

B. Pellagra.  

C. Rachitis.  

D. Polyneuritis (beriberi). 

E. Biermer's anemia. 

 129. A 3-year-old child with symptoms of 

stomatitis, gingivitis and dermatitis of open skin 

areas was delivered to a hospital. Examination 

revealed inherited disturbance of neutral amino acid 

transporting in the bowels. These symptoms were 

caused by the deficiency of the following vitamin:  

A. Niacin.  

B. Cobalamin.  

C. Vitamin A.  

D. Biotin.  
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E. Pantothenic acid. 

 130. A clinic observes a 49-year-old patient with 

significant prolongation of coagulation time, 

gastrointestinal haemorrhages, subcutaneous 

hematomas. These symptoms might be explained by 

the deficiency of the following vitamin:  

A. K. 

B. H.  

C. B6.  

D. B1.  

E. E 

 131. Blood test of a patient suffering from 

atrophic gastritis gave the following results: RBCs - 

2,0*1012/l, Hb- 87 g/l, colour index - 1,3, WBCs - 

4,0*109/l, thrombocytes – 180*109/l. Anaemia 

migh have been caused by the following substance 

deficiency:  

A. Vitamin B12. 

B. Vitamin K. 

C. Zinc.  

D. Vitamin A.  

E. Iron. 

 132. Increased breaking of vessels, enamel and 

dentine destruction in scurvy patients are caused by 

disorder of collagen maturing. What stage of 

modification of procollagen is disordered in this 

avitaminosis? 

A. Hydroxylation of proline. 

B. Formation of polypeptide chains. 

C. Glycosylation of hydroxylysine residues. 

D. Removal of C-ended peptide from procollagen.  

E. Detaching of N-ended peptide.  

 133. A 9-month-old infant is fed with artificial 

formulas with unbalanced vitamin B concentration. 

The infant presents with pellagral dermatitis, 

convulsions, anaemia. Convulsion development 

might be caused by the disturbed formation of:    

A. GABA.   

B. Histamine.   

C. Serotonin.   

D. DOPA.   

E. Dopamine.   

 134. There is observed inhibited fibrillation in 

the patients with bile ducts obstruction, bleeding due 

to low level of absorbtion of some vitamin. What 

vitamin is in deficit? 

A. К.   

B. А.   

C. D.   

D. Е.   

E. Carotene. 

 135. Removal of gall bladder of a patient has 

disturbed processes of Ca absorption through the 

intestinal wall. What vitamin will stimulate this 

process?    

A. D3.   

B. PP.    

C. C.   

D. B12.    

E. K. 

 136. Vitamin A together with specific 

cytoreceptors penetrates through the nuclear 

membranes, induces transcription processes that 

stimulate growth and differentiation of cells. This 

biological function is realized by the following form 

of vitamin A:   

A. Trans-retinoic acid.    

B. Trans-retinal.    

C. Cis-retinal.    

D. Retinol.    

E. Carotin.   

 137. In patients with the biliary tract obstruction 

the blood coagulation is inhibited; the patients have 

frequent haemorrhages caused by the subnormal 

assimilation of the following vitamin:    

A. K.   

B. A.   

C. D.   

D. E.   

E. C.   

 138. Examination of a man who hadn't been 

consuming fats but had been getting enough 

carbohydrates and proteins for a long time revealed 

dermatitis, poor wound healing, vision impairment. 

What is the probable cause of metabolic disorder?    

A. Lack of linoleic acid, vitamins A, D, E, K.   

B. Lack of palmitic acid.   

C. Lack of vitamins PP, H.   

D. Low caloric value of diet.   

E. Lack of oleic acid.   

 139. To prevent postoperative bleeding a 6 y.o. 

child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol:    

A. Carboxylation of glutamin acid.   

B. Phosphorylation of serine radicals.   

C. Partial proteolysis.   

D. Polymerization.   

E. Glycosylation.   

 140. As a result of posttranslative modifications 

some proteins taking part in blood coagulation, 

particularly prothrombin, become capable of of 

calcium binding. The following   vitamin takes part 

in this process:    

A. K.   
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B. C.   

C. A.   

D. B1.   

E. B2.   

 141. Posttranslative modifications of some 

proteins taking part in blood coagulation, lead to 

ability of calcium binding. What vitamin takes part 

in this process:    

A. K.   

B. C.   

C. A.   

D. B1.   

E. B2.   

 142. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:    

A. Cholecalciferol.   

B. Thiamin.   

C. Pantothenic acid.   

D. Bioflavonoids.   

E. Riboflavin.   

 143. A doctor examined a child and revealed 

symptoms of rachitis. Development of this 

deseasewas caused by deficiency of the following 

compound:    

A. 1,25 [ОН]-dichydroxycholecalciferol.   

B. Biotin.   

C. Tocopherol.   

D. Naphtaquinone.   

E. Retinol.   

 144. A patient who was previously ill with 

mastectomy as a result of breast cancer was 

prescribed radiation therapy. What vitamin 

preparation has marked radioprotective action 

caused by antioxidant activity?  

A. Tocopherol acetate. 

B. Thiamine chloride.  

C. Ergocalciferol.  

D. Folic acid.  

E. Riboflavin. 

 145. A patient suffers from vision impairment - 

hemeralopy (night blindness). What vitamin 

preparation should be administered the patient in 

order to restore his vision?     

A. Retinol acetate.    

B. Pyridoxine.    

C. Thiamine chloride.   

D. Vicasol.    

E. Tocopherol acetate. 

 146. A patient underwent an operation on 

account of gall bladder excision that resulted in 

obstruction of Ca absorption through the bowels 

wall. What vitamin wil stimulate this process?  

A. D3.  

B. B12.  

C. K.  

D. PP.  

E. C. 

 147. A 64-year-old woman has impairment of 

twilight vision (hemeralopy). What vitamin should 

be recommended in the first place?  

A. Vitamin A. 

B. Vitamin E.  

C. Vitamin C.  

D. Vitamin B6.  

E. Vitamin B2. 

 148. The obstruction of Ca absorption through 

the bowels wall resulted after the operation on 

account of gall bladder. What vitamin wil stimulate 

this process?  

A. Cholecalciferol.  

B. Cobalamine.  

C. Niacine.  

D. Folic acid.  

E. Riboflavine. 

 149. A 2-year-old child has got intestinal 

dysbacteriosis, which resulted in hemorrhagic 

syndrome. What is the most likely cause of 

hemorrhage of the child?  

A. Vitamin K deficiency  

B. Fibrinogen deficiency  

C. Hypocalcemia 

D. Activation of tissue thromboplastin  

E. PP hypovitaminosis 

 150. To the patient with hypoplasia of dental 

solid tissue the dentist has appointed vitamins A and 

D by oral introduction. On what tactics of treatment 

is based?  

A. These vitamins adjust an exchange a dental 

heteropolysaccharide and promote adjournment of 

calcium salt 

B. These vitamins promote transformation of 

procollagen into collagen  

C. These vitamins activate a power exchange in 

fabrics of a tooth  

D. Promote replacement of strontic apatite by 

hydroxyapatite 

E. –  

 151. The child has the delay of eruptions and 

wrong position of teeth. He has complaints about 

dryness in a mouth, occurrence of cracks in corners 

of a mouth with the subsequent suppuration. To 

what lack of vitamin it can be? 

A. А  
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B. D  

C. Е  

D. С  

E. K  

 152. A girl of 10 years old frequently is ill with 

respiratory infections after which plural 

hemorrhages in places of friction of clothes are 

observed. Which hypovitaminosis takes place at the 

girl? 

A. С  

B. В6  

C. В1  

D. A  

E. В2  

 153. At the woman of 35 years with chronic 

disease of kidneys the osteoporosis has developed. 

Specify what deficiency from below listed 

substances is a principal cause of this complication.  

A. 1.25 (OH) 2 D3  

B. 25 OH D3  

C. D3  

D. D2  

E. Cholesterol  

 154. Pediatrist has examined the baby after an 

epileptiform fit, which receives artificial feeding. 

The baby has dermatitis also. At laboratory 

inspection decrease alanine-and aspartate 

aminotransferase activity of erythrocytes is 

established. What vitamin deficiency can be 

assumed? 

A. Pyridoxine 

B. Ascorbic acid 

C. Cobalamin 

D. Riboflavin 

E. Calciferol 

 155. To the pregnant woman, which had in the 

anamnesis some stillborn foetus, the therapy is 

prescripted which contains vitamins. Indicate 

vitamin, which promotes carrying of a pregnancy. 

A. Alfa-tocopherol.  

B. Folic acid.  

C. Cyanocobalamin  

D. Pyridoxal phosphate 

E. Rutin. 

 156. Patients complained of the general 

weakness and a bleeding from gum. What 

insufficiency of vitamin can be assumed?  

A. Vitamin C  

B. Vitamin Е  

C. Vitamin РР  

D. Vitamin D  

E. Vitamin В1 

 157. At inspection of the patient dermatitis, 

diarrhea, dementia is revealed. Specify, what 

absence of vitamin is the reason of this condition.  

A. Nicotinamide.  

B. Ascorbic acid.  

C. Folic acid.  

D. Biotin.  

E. Rutin. 

 158. The patient has pellagra. At interrogation it 

became known, that for a long time he ate mainly 

corn, not enough using meat. What became the 

reason of pellagra?  

A. Deficiency of tryptophan in corn  

B. Deficiency of tyrosine in corn.  

C. Deficiency of proline in corn  

D. Deficiency of alanine in corn  

E. Deficiency of histidine in corn 

 159. During home nursing the doctor has 

revealed at the child a symmetric roughness of 

cheeks, diarrhea, infringement of nervous activity. 

What lack of food factors is the reason of such 

condition?  

A. Nicotinic acid, tryptophan  

B. Lysine, ascorbic acid.  

C. Threonine, pantothenic acid   

D. Methionine, lipoic acid   

E. Phenylalanine, pangamic acid. 

E. Cysteine, folic acid 

 160. At the patient after removal of a gall-

bladder process of Са intestinal absorption through a 

wall of intestines is complicated. What vitamin will 

stimulate this process?  

A. Vitamin D3  

B. Vitamin РР  

C. Vitamin C  

D. Vitamin В12  

E. Vitamin K  

 161. Institute of gerentology advises to people 

of old age to use a complex of vitamins which 

contains vitamin Е. What main function it carries 

out?  

A. Antioxidant.  

B. Antihemorrhagic.  

C. Antiscorbutic.  

D. Antineuritis.  

E. Antidermatitis.  

 162. Doctor - dietician advises the patient during 

treatment of the pernicious anemia to use in a diet a 

half-baked liver. What presence of vitamin in this 

product promotes treatment of an anemia?  

A. Vitamin В12.  

B. Vitamin В1  

C. Vitamin В2.  
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D. Vitamin C  

E. Vitamin Н.  

 163. Vitamin A in a complex with specific 

cytoreceptors will penetrate through nuclear 

membranes, induces processes of a transcription, 

stimulates growth and a differentiation of cells. This 

biological function is realized by the following form 

of vitamin A:  

A. Trans retinoic acid   

B. Trans retinal  

C. Cys retinal  

D. Retinol  

E. Carotin  

 164. At the patient such changes are marked: 

infringement of sight in twilight, dryness of the 

conjunctiva and a cornea. Such infringements can be 

at shortage of:  

A. Vitamin A  

B. Vitamin B  

C. Vitamin C  

D. Vitamin D  

E. Vitamin В12  

 165. After removal 2/3 of the stomach the 

amount of erythrocytes has decreased in blood, the 

level of hemoglobin has decreased. What deficiency 

of vitamin leads to such changes of a picture of 

blood?  

A. В12  

B. C  

C. Р  

D. В6  

E. РР  

 166. To patient with recurrent 

thromboembolism, artificial anticoagulant pelentan 

is appointed. What vitamin antagonist is it?  

A. Vitamin K  

B. Vitamin Е  

C. Vitamin A  

D. Vitamin D  

E. Vitamin C  

 167. At the patient of 43 years with chronic 

atrophic gastritis, megaloblastic anemia observes. 

Urinalysis shows increasing of methylmalonic acid. 

What hypovitaminosis occurrence of the specified 

infringement caused? 

A. Vitamin В12  

B. Vitamin В2 

C. Vitamin В3  

D. Vitamin В5  

E. Vitamin В1  

 168. For diagnostics of some diseases activity of 

the transaminases in the blood is defined. What 

vitamin is a cofactor part of these enzymes?  

A. В6 

B. В2 

C. В1  

D. В8  

E. В5  

 169. A patient has enamel erosion. What 

vitamin should be administered for its treatment?    

A. D3  

B. B1   

C. PP   

D. C   

E. K   

 170. Ionizing radiation or vitamin E deficiency 

may increase the permeability of lysosome 

membranes. What consequences may arise from this 

pathology?      

A. Partial or complete cell disintegration     

B. Intensive protein synthesis     

C. Intense energy synthesis     

D. Restoration of the cytoplasmic membrane     

E. Formation of cleavage spindle  

 171. Сertain infections caused by bacteria are 

treated with sulphanilamides that block the synthesis 

of bacterial growth factor. What is the mechanism of 

these drugs action?    

A. They are antivitamins of p-aminobenzoic acid. 

B. They inhibit the folic acid absorption    

C. They are allosteric enzyme inhibitors    

D. They are involved in redox processes    

E. They are allosteric enzymes    

 172. Hepatic disfunctions accompanied by 

insufficient inflow of bile to the bowels result in 

coagulation failure. This phenomenon can be 

explained by:   

A. Vitamin K deficiency. 

B. Iron deficiency   

C. Thrombocytopenia   

D. Erythropenia   

E. Leukopenia   

 173. A patient has increased permeability of 

blood-vessel walls, increased gingival hemorrhage, 

small punctate hematomas on his skin, falling of 

teeth. What disturbance of vitamun metabolism can 

account for these symptoms?    

A. Hypovitaminosis C. 

B. Hypervitaminosis D 

C. Hypervitaminosis C 

D. Hypovitaminosis D 

E. Hypovitaminosis A 

 174. A patient has the folowing changes: 

disorder of twilight vision, drying out of conjunctiva 

and cornea. Such disorders may be caused by 

deficiency of vitamin:   
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A. Vitamin A. 

B. Vitamin B 

C. Vitamin C 

D. Vitamin D 

E. Vitamin B12 

 175. A 2-year-old child suffers from intestinal 

dysbacteriosis that lead to the development 

hemorrhagic syndrome. The most probable cause of 

hemorrhage is:   

A. Vitamin K deficiency. 

B. Activation of tissue thromboplastin   

C. Hypovitaminosis PP   

D. Fibrinogen deficiency   

E. Hypocalcemia   

 176. In patients with the biliary tract obstruction 

the blood coagulation is inhibited; the patients have 

frequent haemorrhages caused by the subnormal 

assimilation of the following vitamin:    

A. K. 

B. A 

C. D 

D. E 

E. C 

 177. A 36-year-old female patient has a history 

of B2-hypovitaminosis. The most likely cause of 

specific symptoms (epithelial, mucosal, cutaneous, 

corneal lesions) is the deficiency of:  

A. Flavin coenzymes  

B. Cytochrome A1  

C. Cytochrome oxidase  

D. Cytochrome B  

E. Cytochrome C  

 178. In case of enterobiasis acrihine - the 

structural analogue of vitamin B2 - is administered. 

The synthesis disorder of which enzymes does this 

medicine cause in microorganisms?  

A. FAD-dependent dehydrogenases  

B. Cytochromeoxidases  

C. Peptidases  

D. NAD-dependet dehydrogenases  

E. Aminotransferases  

 179. A patient complains of photoreception 

disorder and frequent acute viral diseases. He has 

been prescribed a vitamin that affects 

photoreception processes by producing rhodopsin, 

the photosensitive pi-gment. What vitamin is it?  

A. Retinol acetate  

B. Tocopherol acetate  

C. Pyridoxine hydrochloride  

D. Cyanocobalamin  

E. Thiamine  

 180. Examination of a patient with frequent 

haemorrhages from the internal organs and mucous 

membranes revealed proline and lysine within the 

collagen fibers. Disorder of their hydroxylation is 

caused by lack of the following vitamin:  

A. Vitamin C  

B. Vitamin K  

C. Vitamin A  

D. Vitamin B1  

E. Vitamin E  

 181. Symptoms of pellagra (vitamin PP 

deficiency) is particularly pronounced in patients 

with low protein diet, because nicotinamide 

precursor in humans is one of the essential amino 

acids, namely:  

A. Tryptophan  

B. Threonine  

C. Arginine  

D. Histidine  

E. Lysine 

 182. A 4-year-old child with hereditary renal 

lesion has signs of rickets; vitamin D concentration 

in blood is normal. What is the most probable cause 

of rickets development?  

A. Impaired synthesis of calcitriol  

B. Increased excretion of calcium  

C. Hyperfunction of parathyroid glands  

D. Hypofunction of parathyroid glands  

E. Lack of calcium in food  

 183. Coenzym A participates in numerous 

important metabolic reactions. It is a derivative of 

the following vitamin:  

A. Pantothenic acid  

B. Thiamine  

C. Niacin  

D. Calciferol  

E. Ubiquinone  

 184. A 3-year-old child with symptoms of 

stomatitis, gingivitis and dermatitis of open skin 

areas was delivered to a hospital. Examination 

revealed inherited disturbance of neutral amino acid 

transporting in the bowels. These symptoms were 

caused by the deficiency of the following vitamin:  

A. Niacin  

B. Pantothenic acid  

C. Vitamin A  

D. Cobalamin  

E. Biotin  

 186. A doctor examined a child and revealed 

symptoms of rickets. Development of this desease 

was caused by deficiency of the following 

compound:  

A. 1,25 [ОН]-dichydroxycholecalciferol  

B. Biotin  

C. Tocopherol  
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D. Naphtaquinone  

E. Retinol  

 187. A patient, who has been suffering for a 

long time from intestine disbacteriosis, has increased 

hemorrhaging caused by disruption of 

posttranslational modification of blood-coagulation 

factors II, VII, IХ, and Х in the liver. What vitamin 

deficiency is the cause of this condition?  

A. К  

B. B12  

C. B9  

D. С  

E. Р  

 188. A doctor recommends a patient with 

duodenal ulcer to drink cabbage and potato juice 

after the therapy course. Which substances 

contained in these vegetables help to heal and 

prevent the ulcers?  

A. Vitamin U  

B. Pantothenic acid 

C. Vitamin C  

D. Vitamin B1  

E. Vitamin K  

 189. A 64-year-old woman has impairment of 

twilight vision (hemeralopy). What vitamin should 

be recommended in the first place?  

A. A  

B. B2  

C. E  

D. C  

E. B6  

 190. Vitamin A together with specific 

cytoreceptors penetrates through the nuclear 

membranes, induces transcription processes that 

stimulate growth and differentiation of cells. This 

biological function is realized by the following form 

of vitamin A:  

A. Trans-retinoic acid  

B. Trans-retinal  

C. Cis-retinal  

D. Retinol  

E. Carotin  

 191. Increased fragility of vessels, enamel and 

dentine destruction resulting from scurvy are caused 

by disorder of collagen maturation. What stage of 

procollagen modification is disturbed under this 

avitaminosis?  

A. Hydroxylation of proline  

B. Formation of polypeptide chains  

C. Glycosylation of hydroxylysine residues  

D. Removal of C-ended peptide from procollagen  

E. Detaching of N-ended peptide  

 192. Blood test of a patient suffering from 

atrophic gastritis gave the following results: RBCs - 

2, 0 1012/l, Hb- 87 g/l, colour index - 1,3, WBCs - 

4,0 109/l, thrombocytes - 180 109/l. Anaemia might 

have been caused by the following substance 

deficiency:  

A. Vitamin B12  

B. Vitamin A  

C. Vitamin K  

D. Iron  

E. Zinc  

 193. It has been found out that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Which enzyme activity is impaired by this 

pesticide?  

A. Pyruvate dehydrogenase complex  

B. Microsomal oxidation  

C. Methemoglobin reductase  

D. Glutathione peroxidase  

E. Glutathione reductase  

 194. A patient present with dry peeling skin, 

frequent cases of acute respiratory diseases, 

xerophthalmia. What vitamin preparation should be 

prescribed in this case? 

А. Retinol acetate  

B. Thiamine  

C. Cyanocobalamin  

D. Menadione (Vikasolum)  

E. Ergocalciferol  

 195. A 6-year-old child suffers from delayed 

growth, disrupted ossification processes, 

decalcification of the teeth. What can be the cause?  

A. Vitamin D deficiency  

B. Decreased glucagon production  

C. Insulin deficiency  

D. Hyperthyroidism  

E. Vitamin C deficiency  

 196. As a result of posttranslative modifications 

some proteins taking part in blood coagulation, 

particularly prothrombin, become capable of 

calcium binding. The following vitamin takes part in 

this process:  

A. K  

B. C  

C. A  

D. B1  

E. B2  

 197. A patient diagnosed with focal tuberculosis 

of the upper lobe of the right lung had been taking 

isoniazid as a part of combination therapy. After 

some time, the patient reported of muscle weakness, 

decreased skin sensitivity, blurred vision, impaired 
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motor coordination. Which vitamin preparation 

should be used to address these phenomena?  

A. Vitamin B6  

B. B. Vitamin A  

C. Vitamin D  

D. Vitamin B12  

E. Vitamin C  

 198. Examination of a child who hasn’t got 

fresh fruit and vegetables during winter revealed 

numerous subcutaneous hemorrhages, gingivitis, 

carious cavities in teeth. What vitamin combination 

should be prescribed in this case?  

A. Ascorbic acid and rutin  

B. Thiamine and pyridoxine  

C. Folic acid and cobalamin  

D. Riboflavin and nicotinamide  

E. Calciferol and ascorbic acid  

 199. A 10-year-old girl has a history of repeated 

acute respiratory viral infection. After recovering 

she presents with multiple petechial hemorrhages on 

the sites of friction from clothing rubbing the skin. 

What kind of hypovitaminosis has this girl?  

A. C  

B. B6  

C. B1  

D. A 

E. B2  

 200. During examination of an 11- month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:  

A. Cholecalciferol  

B. Thiamin  

C. Pantothenic acid  

D. Bioflavonoids  

E. Riboflavin  

 201. In clinical practice tuberculosis is treated 

with izoniazid preparation - that is an antivitamin 

able to penetrate into the tuberculosis bacillus. 

Tuberculostatic effect is induced by the interference 

with replication processes and oxidation-reduction 

reactions due to the buildup of pseudo-coenzyme:  

A. NAD  

B. FAD  

C. FMN  

D. TDP  

E. CoQ  

 202. A pregnant woman with several 

miscarriages in anamnesis is prescribed a therapy 

that includes vitamin preparations. What vitamin 

facilitates carrying of a pregnancy?  

A. Alpha-tocopherol  

B. Folic acid  

C. Cyanocobalamin  

D. Pyridoxal phosphate  

E. Rutin  

 203. A patient suffers from vision impairment - 

hemeralopy (night blindness). What vitamin 

preparation should be administered the patient in 

order to restore his vision?  

A. Retinol acetate  

B. Vicasol  

C. Pyridoxine  

D. Thiamine chloride  

E. Tocopherol acetate  

 204. After an extended treatment with 

sulfanamides a patient has developed macrocytic 

anemia. Production of active forms of the following 

vitamin is disrupted in such a condition:  

A. Folic acid  

B. Thiamine  

C. Riboflavin  

D. Pyridoxine  

E. Cyanocobalamin  

 205. A 56-year-old patient came to a hospital 

with complaints about general weakness, tongue 

pain and burning, sensation of limb numbness. In 

the past he underwent resection of forestomach. In 

blood: Hb- 80 g/l; erythrocytes - 2, 0 1012 /l; colour 

index - 1,2, leukocytes - 3, 5 109/l. What anemia 

type is it? 

A. B12-folate deficient  

B. Hemolytic  

C. Posthemorrhagic  

D. Aplastic  

E. Iron-deficient  

 206. A 9 m.o. child has delayed dentition, it is 

also out of order. Upper jaw configuration is 

horizontal ("high"palate); microscopically - irregular 

mineralization of tooth enamel, wrinkled enamel 

prisms, some of them are vacuolized. Predentin zone 

is extended; there are solitary denticles. What 

disease is it?  

A. Early rickets  

B. Late rickets  

C. Osteomalacia  

D. Gout  

E. Hypervitaminosis D  

 207. A 6-year-old child suffers from delayed 

growth, disrupted ossification processes, 

decalcification of the teeth. What can be the cause?  

A. Vitamin D deficiency  

B. Decreased glucagon production  

C. Insulin deficiency  

D. Hyperthyroidism  
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E. Vitamin C deficiency  

 208. A patient is diagnosed with chronic 

atrophic gastritis attended by deficiency of Castle’s 

intrinsic factor. What type of anemia does the 

patient have?  

A. B12 -deficiency anemia  

B. Iron refractory anemia  

C. Hemolytic anemia  

D. Iron-deficiency anemia  

E. Protein-deficiency anemia  

 209. A number of diseases, in particular 

myocardial infarction and liver cirrhosis, can be 

diagnosed by evaluating activity of blood 

transaminases. What vitamin is one of cofactors of 

these enzymes?  

A. B6  

B. B2  

C. B1  

D. B8  

E. B5  

 210. Pyruvate concentration in the patient’s 

urine has increased 10 times from normal amount. 

What vitamin deficiency can be the reason of this 

change:  

A. Vitamin B1  

B. Vitamin C  

C. Vitamin A  

D. Vitamin E  

E. Vitamin B6 

 211. Hydroxylation of substrates plays 

important role in the processes of detoxification of 

xenobiotics. But the reactions of of detoxification of 

xenobiotics requires a donor of protons. Which of 

the following vitamins can play this role?  

A. Vitamin C  

B. Vitamin P  

C. Vitamin B6  

D. Vitamin E  

E. Vitamin A  

 212. A patient underwent radiation therapy 

because of Hodgkin’s lymphoma. One of the side 

effecs of radiation therapy was ulceration of oral 

cavity. In order to accelerate healing of a radiation 

ulcer a vitamin drug was administered. What drug is 

it?  

A. Retinol acetate  

B. Retabolil  

C. Prednisolone  

D. Levamisole  

E. Methyluracil  

 213. Surgical removal of a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemia. What factor is necessary for absorption of 

this vitamin?  

A. Gastromucoprotein  

B. Gastrin  

C. Hydrochloric acid  

D. Pepsin  

E. Folic acid  

 214. According to clinical indications a patient 

was administered pyridoxal phosphate. What 

processes is this medication intended to correct?  

A. Transamination and decarboxylation of 

aminoacids  

B. Oxidative decarboxylation of ketonic acids  

C. Desamination of purine nucleotide  

D. Synthesis of purine and pyrimidine bases  

E. Protein synthesis  

 215. A 64-year-old homeless malnourished 

woman has impairment of twilight vision 

(hemeralopy). What vitamin should be 

recommended for the correction of this condition?  

A. Vitamin A  

B. Vitamin B2  

C. Vitamin E  

D. Vitamin C  

E. Vitamin B6  

 216. Vitamin B1 deficiency causes disturbance 

of oxidative decarboxylation of α-ketoglutaric acid. 

This leads to the impaired synthesis of the following 

coenzyme:  

A. Thiamine pyrophosphate  

B. Nicotinamide adenine dinucleotide 

C. Flavine adenine dinucleotide  

D. Lipoic acid  

E. Coenzyme A  

 217. In patients with the biliary tract obstruction 

the blood coagulation is inhibited; the patients have 

frequent haemorrhages caused by the subnormal 

assimilation of the following vitamin:  

A. K  

B. A  

C. D  

D. E  

E. C  

 218. A 20-year-old male patient complains of 

general weakness, rapid fatigability, irritability, 

decreased performance, bleeding gums, petechiae on 

the skin. What vitamin deficiency may be a cause of 

these changes?  

A. Ascorbic acid  

B. Riboflavin  

C. Thiamine  

D. Retinol  

E. Folic acid  
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 219. A patient who was only on a plant diet for a 

long time and avoided oils and fats developed the 

signs of the skin damage, hair loss, delayed wound 

healing, thrombocytopenia, low resistance to 

infections because of the deficiency of vitamin F 

(linoleic and linolenic acids in the body). These 

changes are most likely to be caused by the impaired 

synthesis of the following substances:  

A. Eicosanoids  

B. Interleukins  

C. Interferons  

D. Catecholamines  

E. Corticosteroids  

 220. It has been found out that one of the 

components of insecticides, used in protection of 

agrocultures from insects, include sodium arsenate 

that blocks lipoic acid. Which enzyme activity is 

impaired by this pesticide?  

A. Pyruvate dehydrogenase complex  

B. Microsomal oxidation  

C. Methemoglobin reductase  

D. Glutathione peroxidase  

E. Glutathione reductase  

 221. A patient has pellagra. Interrogation 

revealed that he had lived mostly on maize for a 

long time and eaten little meat. This disease had 

been caused by the deficit of the following 

substance in the maize:  

A. Tryptophan  

B. Tyrosine  

C. Proline  

D. Alanine  

E. Histidine 

 222. During regular check-up a child is detected 

with interrupted mineralization of the bones, caries, 

curvature of limbs, deformation of chest. What 

vitamin deficiency can be the cause?  

A. Calciferol  

B. Riboflavin  

C. Tocopherol  

D. Folic acid  

E. Cobalamin  

 223. A woman who has been keepi- ng to a 

clean-rice diet for a long time was diagnosed with 

polyneuritis (beri- beri). What vitamin deficit results 

in development of this disease?  

A. Thiamine  

B. Ascorbic acid  

C. Pyridoxine  

D. Folic acid  

E. Riboflavin  

 224. Removal of gall bladder of a patient has 

disturbed processes of Ca absorption through the 

intestinal wall. What vitamin will stimulate this 

process?  

A. D3  

B. PP  

C. C  

D. B12  

E. K  

 225. An infant, who was on synthetic formula 

feeding, developed signs of vitamin B1 deficiency. 

What reactions does this vitamin take part in?  

A. Keto acids oxidative decarboxylation  

B. Amino acids transamination  

C. Amino acids decarboxylation  

D. Proline hydroxylation  

E. Redox reactions  

 226. A patient underwent an operation on 

account of gall bladder excision that resulted in 

obstruction of Ca absorption through the bowels 

wall. What vitamin wil stimulate this process?  

A. D3  

B. PP  

C. C  

D. B12  

E. K  

 227. Examination of a man who hadn’t been 

consuming fats but had been getting enough 

carbohydrates and proteins for a long time revealed 

dermatitis, poor wound healing, vision impairment. 

What is the probable cause of metabolic disorder? 

A. Lack of linoleic acid, vitamins A, D, E, K  

B. Lack of palmitic acid  

C. Lack of vitamins PP, H  

D. Low caloric value of diet 

E. Lack of oleic acid  

 228. Most participants of Magellan expedition 

to America died from avitominosis. This disease 

declared itself by general weakness, subcutaneous 

hemmorhages, falling of teeth, gingival 

hemmorhages. What is the name of this 

avitiminosis?  

A. Scurvy  

B. Pellagra  

C. Rachitis  

D. Polyneuritis (beriberi)  

E. Biermer’s anemia  

 229. A patient who was previously ill with 

mastectomy as a result of breast cancer was 

prescribed radiation therapy. What vitamin 

preparation has marked radioprotective action 

caused by antioxidant activity?  

A. Tocopherol acetate  

B. Ergocalciferol  

C. Thiamine chloride  
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D. Riboflavin  

E. Folic acid  

 230. A clinic observes a 49-year-old patient with 

significant prolongation of coagulation time, 

gastrointestinal haemorrhages, subcutaneous 

hematomas. These symptoms might be explained by 

the deficiency of the following vitamin:  

A. K  

B. B1  

C. B6  

D. H  

E. E 

 231. A consiousnessless patient, found in the 

street, was brought to hospital to the emergency 

department. When he came to consciousness he said 

that he was homeless. The man looks like alcoholic 

and does not deny alcohol consumption. His body 

mass index is decreased and he does not care what 

he eats. Bruises and small petechiae are revealed on 

his body as well as bleeding of gums. This disorder 

is caused by: 

A. Impaired hydroxylation of proline and lysine in 

endoplasmatic reticulum 

B. Impaired glycosylation of proline and lysine in 

nucleus 

C. Impaired glycosylation of proline and isoleucine 

in Golgi apparatus 

D. Impaired glycosylation of proline and isoleucine 

in ribosomes 

E. Impaired hydroxylation of proline and lysine in 

cytoplasm 

 232. A 60-year-old man is in psychiatric clinic 

undergoing therapy for alcoholism. The vitamin 

defficient in this patient is the cofactor for the 

following enzyme: 

А. Alfaketoglutarate dehydrogenase 

В. Delta-aminolevulinate synthase 

С. Dopamine hydroxylase 

D. Homocysteinmethyltransferase 

Е. Pyruvate carboxylase 

 

 

BIOLOGICAL OXIDATION. ENERGY METABOLISM 
(all correct answers are variant A) 

 

 1. Cytochrome oxidase is a hemeprotein that is 

an end component of the mitochondrial respiratory 

chain. What reaction is catalyzed with this enzyme? 

A. Transfer of reduced equivalents to molecular 

oxygen 

B. Cytochrome synthesis 

C. Transfer of reduced equivalents to ubiquinone 

D. Cytochrome splicing 

E. Adenosine triphosphate synthesis 

 2. Study of conversion of a food colouring agent 

revealed that neutralization of this xenobiotic takes 

place only in one phase - microsomal oxydation. 

Name a component of this phase: 

A. Cytochrome Р-450 

B. Cytochrome B 

C. Cytochrome C 

D. Cytochrome A 

E. Cytochrome oxidase 

 3. From the group of children who were eating 

sweet sappy watermelon two kids developed the 

signs of poisoning: rapid weakness, dizziness, 

headache, vomiting, edema, tachycardia, cyanosis of 

mouth, ears, tips of the fingers cyanosis. High 

concentration of nitrates was detected. What is the 

leading mechanism of the pathogenesis of the 

poisoning in the two children? 

A. Insufficiency of met-Hb-reductase 

B. Insufficiency of superoxiddismutase 

C. Block cytochrome oxidase 

D. Insufficiency glutathione pyroxidase 

E. Insufficiency of catalase 

 4. Cyanide is a poison that causes instant death 

of the organism. What enzymes found in 

mitochondria are affected by cyanide? 

A. Cytochrome oxidase (aa3) 

B. Flavin enzymes 

C. Cytochrome b5 

D. NAD+-dependent dehydrogenase 

E. Cytochrome P-450 

 5. Those organisms which in the process of 

evolution failed to develop protection from H2O2 

can exist only in anaerobic conditions. Which of the 

following enzymes can break hydrogen peroxide 

down? 

A. Peroxidase and catalase 

B. Oxygenase and hydroxylase 

C. Cytochrome oxidase, cytochrome B5 

D. Oxygenase and catalase 

E. Flavin-dependent oxidase 

 6. Biochemical analysis of an infant’s 

erythrocytes revealed evident glutathione peroxidase 

deficiency and low concentration of reduced 

glutathione. What pathological condition can 

develop in this infant? 

A. Hemolytic anemia 

B.  Iron-deficiency anemia 
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C.  Megaloblastic anemia 

D.  Pernicious anemia 

E. Sicklemia 

 7. The process of metabolism in the human body 

produces active forms of oxygen, including 

superoxide anion radical O -2. This anion is 

inactivated by the following enzyme: 

A. Superoxide dismutase 

B. Glutathione reductase 

C. Catalase 

D. Peroxidase 

E. Glutathione peroxidase 

 8. During metabolic process active forms of the 

oxygen including superoxide anion radical are 

formed in the human body. With help of what 

enzyme is this anion activated? 

A Superoxide dismutase 

B Catalase 

C Peroxidase 

D Glutathioneperoxidase 

E Glutathionereductase 

 9. Profuse foam appeared when dentist put 

hydrogen peroxide on the mucous of the oral cavity. 

What enzyme caused such activity? 

A Catalase 

B Cholinesterase 

C Acetyltransferase 

D Glucose-6-phosphatdehydrogenase 

E Methemoglobinreductase   

 10. Study of conversion of a food colouring 

agent revealed that neutralization of this xenobiotic 

takes place only in one phase - microsomal 

oxydation. Name a component of this phase:    

A Cytochrome Р-450     

B Cytochrome B    

C Cytochrome C    

D Cytochrome A    

E Cytochrome oxidase   

 11. During endotoxemia active forms of the 

oxygen including superoxide anion radical are 

formed in the human body. With help of what 

enzyme is this anion activated? 

A Superoxide dismutase 

B Catalase 

C Peroxidase 

D Glutathioneperoxidase 

E Glutathionereductase 

 12. Increased production of thyroidal hormones 

T3 and T4, weight loss, tachycardia, psychic 

excitement and so on present on thyrotoxicosis. 

How do thyroidal hormones effect energy 

metabolism in the mitochondrion of cells? 

A Disconnect oxidation and oxidated 

phosphorylation  

B Activates phosphorylation of substance 

C Stops phosphorylation of substance 

D Stops respiratory chain 

E Activates oxidated phosphorylation 

 13. Profuse foam appeared when dentist put 

hydrogen peroxide on the mucous of the oral cavity. 

What enzyme caused such activity? 

A Catalase  

B Cholinesterase 

C Acetyltransferase 

D Glucose-6-phosphatdehydrogenase 

E Methemoglobin reductase 

 14. Pathological processes associated with the 

development of hypoxia can be caused by 

incomplete reduction of an oxygen molecule in the 

electron transport chain and accumulation of 

hydrogen peroxide. Choose the enzyme which 

breaks the hydrogen peroxide. 

A. Catalase. 

B. Cytochrome oxidase. 

C. Succinate dehydrogenase. 

D. a-Ketoglutarate dehydrogenase. 

E. Aconitase. 

 15. Potassium cyanide is a very dangerous 

poison that causes instantaneous death of a human 

organism. What mitochondrial enzyme is affected 

by potassium cyanide? 

A. Cytochrome oxidase (cytochrome aa3). 

B. Flavine enzymes. 

C. Cytochrome b. 

D. NAD+-dependent dehydrogenases. 

E. Cytochrome P450. 

 16. The living organisms that did develop the 

system of defence against the unfavorable action of 

H2O2 during the evolution can exist only in 

anaerobic conditions. Which of the enzymes can 

destroy hydrogen peroxide? 

A. Peroxidase and catalase. 

B. Oxygenases and hydroxylases 

C. Cytochrome oxidase, cytochrome b. 

D. Oxygenase and catalase. 

E. Flavin-linked oxidases. 

 17. The central intermediate which is common 

for the catabolic pathways of proteins, carbohydrates 

and lipids is: 

A. Acetyl-CoA  

B. Succinyl-CoA. 

C. Oxaloacetate. 

D. Lactate. 

E. Citrate. 
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 18. During the necropsy of a 20-year old girl a 

pathologist concluded that the death of the patient 

had resulted from poisoning by cyanides. The 

activity of what enzyme is mostly inhibited by 

cyanides? 

A. Cytochrome oxidase. 

B. Malate dehydrogenase 

C. Heme synthase. 

D. Aspartate aminotransferase. 

E. Carbamoyl phosphate synthetase. 

 19. Oral mucosa of a patient was treated with 

hydrogen peroxide. Instead of foaming, the blood 

turned brown. That is possible in case of reduced 

concentration of the following enzyme:    

A. Catalase. 

B. Pseudocholinesterase    

C. Glucose-6-phosphate dehydrogenase    

D. Acetyltransferase    

E. Methemoglobin reductase   

 20. Profuse foam appeared when dentist put 

hydrogen peroxide on the mucous of the oral cavity. 

What enzyme caused such activity? 

A. Catalase. 

B. Cholinesterase. 

C. Acetyltransferase. 

D. Glucose-6-phosphat dehydrogenase. 

E. Methemoglobinreductase. 

 21. ATP synthesis is totaly blocked in a cell. 

How will the value of membrane rest potential 

change?    

A. It will disappear.   

B. It will be slightly increase.   

C. It will be considerably increase.   

D. First it will increase, then decrease.   

E. First it will decrease, then increase. 

 22. During metabolic process active forms of the 

oxygen including superoxide anion radical are 

formed in the human body. With help of what 

enzyme is this anion activated? 

A. Superoxide dismutase. 

B. Catalase. 

C. Peroxidase. 

D. Glutathioneperoxidase. 

E. Glutathionereductase. 

 23. Increased production of thyroidal hormones 

T3 and T4, weight loss, tachycardia, psychic 

excitement and so on present on thyrotoxicosis. 

How do thyroidal hormones effect energy 

metabolism in the mitochondrion of cells? 

A. Disconnect oxidation and oxidated 

phosphorylation. 

B. Activates phosphorylation of substance. 

C. Stops phosphorylation of substance. 

D. Stops respiratory chain. 

E. Activates oxidated phosphorylation. 

 24. Study of conversion of a food colouring 

agent revealed that neutralization of this xenobiotic 

takes place only in one phase - microsomal 

oxydation. Name a component of this phase:    

A. Cytochrome Р-450.     

B. Cytochrome B.    

C. Cytochrome C.    

D. Cytochrome A.    

E. Cytochrome oxidase.   

 25. Examination of a patient revealed II grade 

obesity. It is known that he consumes a lot of sweets 

and rich food, has sedentary way of life. That’s why 

anabolic metabolism has the priority in his 

organism. Which of the following pathways is 

amphibolic?    

A. Cycle of tricarboxylic acids.    

B. Glyconeogenesis.    

C. Lipolysis.    

D. Glycolysis.    

E. Fatty acids oxidation.   

 26. A patient suffering from stenocardia was 

taking nitroglycerine which caused restoration of 

blood supply of myocardium and relieved pain in 

the cardiac area. What intracellular mechanism 

provides restoration of energy supply of insulted 

cells?  

A. Intensification of ATP resynthesis. 

B. Increased permeability of membranes.  

C. Reduction of ATP resynthesis.  

D. Intensification of oxygen transporting into the 

cell.  

E. Intensification of RNA generation. 

 27. During post-mortem examination medical 

examiner has established 40-years old woman, the 

death has come as a result of a cyanide poisoning. 

What process blocking by cyanide is the most 

possible reason of death? 

A. Tissue respiration  

B. Glycogen disassimilation  

C. Glycolysis  

D. Tricarboxylic acids cycle  

E. Gluconeogenesis  

 28. For a normal metabolism of cells high-

energy compounds are necessary. What belongs to 

high-energy compounds?  

A. Phosphocreatine.  

B. Kreatine.  

C. Creatinine.  

D. Glucose 6-phosphate.  

E. Adenosine monophosphate.  
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 29. What quantity of АТP molecules can be 

synthesized at full oxidation of Acetyl CоА in a 

tricarboxylic acids cycle?  

A. 12  

B. 1  

C. 5  

D. 8  

E. 3  

 30. Cyanides are extremely powerful cellular 

poisons which at receipt in an organism can cause 

death. What enzyme blocking of tissue respiration 

underlies such their action:  

A. Cytochrome oxidase  

B. Pherochelatease 

C. Catalase  

D. MetHemoglobin reductase  

E. Glucose 6-phosphate dehydrogenase  

 31. Reduced activity of antioxidant enzymes 

enhances peroxidation of cell membrane lipids. The 

reduction of glutathione peroxidase activity is 

caused by the following microelement deficiency:     

A. Selenium      

B. Copper     

C. Cobalt     

D. Molybdenum 

E. Manganese   

 32. Cyanide poisoning causes immediate death. 

What is the mechanism of cyanide effect at the 

molecular level?   

A. They inhibit cytochromoxidase. 

B They bind substrates of tricarboxylic acid cycle   

C They block succinate dehydrogenase   

D They inactivate oxygene   

E They inhibit cytochrome B 

 33. A patient was administered into hospital 

with a diagnosis diabetes mellitus type I. In 

metabolic changes the decrease of oxaloacetate 

synthesis rate is detected What metabolic pathway is 

damaged as a result? 

A. Tricarboxylic acid cycle 

B. Glycolysis 

C. Cholesterol biosynthesis 

D. Glycogen mobilization 

E. Urea synthesis 

 34. Substrate phosphorylation is a process of 

phosphate residue transfer from macroergic donor 

substance to ADP or some other nucleoside 

diphosphate. What enzyme of tricarboxylic acid 

cycle participates in reaction of substrate 

phosphorylation. 

A. Succinyl CoA synthase (Succinyl thiokinase) 

B. Citrate synthase 

C. Succinate dehydrogenase 

D. Fumarase 

E. Alpha-ketoglutarate dehydrogenase complex 

 35. Examination of a patient revealed II grade 

obesity. It is known that he consumes a lot of sweets 

and rich food, has sedentary way of life. That’s why 

anabolic metabolism has the priority in his 

organism. Which of the following pathways is 

amphibolic? 

A. Cycle of tricarboxylic acids 

B. Glyconeogenesis 

C. Lipolysis 

D. Glycolysis 

E. Fatty acids oxidation 

 36. In a patient are manifested symptoms of 

intoxication with arsenic compounds. What 

metabolic process is damaged taking into account 

that arsen containing substances inactivate lipoic 

acid. 

A. Oxidative decarboxylation of α-ketoglutarate 

B. Fatty acids biosynthesis 

C. Neutralization of superoxide anions 

D. Coupling of oxidation and phopsphorylation 

E. Microsomal oxidation 

 37. Mitochondria are subcellular organelles and 

are present in a cytoplasm of every cell except 

mature red blood cells, bacteria, blue-green algae. 

What method is used principally for their isolation? 

A. Differential centrifugation 

B. Gel-filtration 

C. Chromatography 

D. Electrophoresis 

E. Spectrophotometry 

 38. A biochemistry graduate student isolates all 

the enzymes of the TCA cycle and adds oxaloacetate 

and acetyl CoA, including the appropriate energy 

precursors, cofactors, and water. Which of the 

following will not be a direct product of his 

experiment? 

A. ATP 

B. GTP 

C. NADH 

D. CO2 

E. FADH2 

 39. A 24-year-old woman presents with 

diarrhea, dysphagia, jaundice, and white transverse 

lines on the fingernails (Mee lines). The patient is 

diagnosed with arsenic poisoning, which inhibits 

which one of the following enzymes? 

A. α-ketoglutarate dehydrogenase 

B. Isocitrate dehydrogenase 

C. Citrate synthase 

D. Malate dehydrogenase 

E. Succinate dehydrogenase 
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 40. Enzymes of tricarboxylic acids cycle oxidize 

Acetyl-CoA and produce 3 molecules of reduced 

NAD and one molecule of reduced FAD. Where are 

localized these enzymes? 

A. In mitochondrial matrix 

B. On plasma membrane 

C. On external mitochondrial membrane 

D. In cell cytoplasm 

E. On inner mitochondrial membrane 

 41. A 2-year-old boy has damaged energy 

exchange due to inhibition of oxidation processes 

and ATP synthesis. There is the decrease of Citric 

acid cycle metabolites content in his blood, too. It 

was proposed to think about probable inhibition of 

succinate dehydrogenase in boy’s tissues as the 

reason of his state. Name the inhibitor for this 

enzyme: 

A. Malonate 

B. Aspartate 

C. Мalate 

D. Glutamate 

E. Citrate 

 42. Vitamin B1 (thiamine) deficiency will cause 

the decrease of the rate of Citric Acid Cycle because 

one enzyme system in this process is in need of its 

derivative as coenzyme TPP. Name it: 

A. Alpha-ketoglutarate dehydrogenase complex 

B. Isocitrate dehydrogenase 

C. Citrate synthase 

D. Pyruvate dehydrogenase complex 

E. Malate dehydrogenase 

 43. Pyruvic acid supplies energy to cells through 

the TCA cycle when oxygen is present (aerobic 

respiration). Before pyruvic acid enters the TCA 

cycle it must be converted to: 

A. Acetyl CoA 

B. Citrate 

C. Lactate 

D. α-Ketoglutarate 

E. Succinate 

 44. The number of molecules of ATP produced 

by the total oxidation of acetyl CoA in tricarboxylic 

acid cycle is: 

A. 12 

B. 6 

C. 8 

D. 10 

E. 15 

 45. Most of the metabolic pathways are either 

anabolic or catabolic. Which of the following 

pathways is considered as “amphibolic” in nature? 

A. TCA cycle 

B. Glycogenesis 

C. Glycolytic pathway 

D. Lipolysis 

E. Pentosophosphate pathway 

 46. The TCA cycle is a pathway designed to 

burn away carboxylic acids as two moles of 

CO2.TCA cycle to be continuous requires the 

regeneration of: 

A. Oxaloacetic acid 

B. Pyruvic acid 

C. α-oxoglutaric acid 

D. Malic acid 

E. Succinic acid 

 47. Malate dehydrogenase is an enzyme that 

reversibly catalyzes the oxidation of malate to 

oxaloacetate. Malate dehydrogenase is an enzyme 

dependent from the presence of which of the 

following cofactors: 

A. NAD+ 

B. TPP 

C. Coenzyme A 

D. NADP 

E. FMN 

 48. Which from listed below substances is used 

as an inhibitor in studies of TCA cycle functioning? 

A. Malonate 

B. NAD 

C. Aconitate 

D. ATP 

E. Isocitrate 

 49. Conversion of ɑ-ketoglutarate to succinyl 

CoA occurs through oxidative decarboxylation is 

catalyzed by ɑ-ketoglutarate dehydrogenase 

complex. α-Ketoglutarate dehydrogenase complex 

contains derivative which of the following vitamins: 

A. Thiamine 

B. Folic acid 

C. Retinol 

D. Pyridoxine 

E. B12 

 50. How many moles of NADH+H+ are 

produced in process of oxidation of 0,25 moles of 

Acetyl-CoA in tricarboxylic acid cycle? 

A. 0,75 

B. 0,25 

C. 0,1 

D. 0,5 

E. 1,0 

 51. This is the only citric acid cycle enzyme that 

is tightly bound to the inner mitochondrial 

membrane. It is an FAD dependent enzyme, which 

catalyzes the conversion of succinate to fumarate. 

Which of the following is this enzyme? 

A. Succinate dehydrogenase 
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B. Fumarase 

C. Aconitase 

D. Citrate synthase 

E. Isocitrate dehydrogenase 

 52. Phosphorylated compounds with high ΔGo΄ 

values of hydrolysis have higher phosphate group 

transfer potentials than those compounds with lower 

values. Which of the following phosphorylated 

compounds would you expect to liberate the least 

free energy on hydrolysis? 

A. AMP 

B. ATP 

C. ADP 

D. Phosphoenolpyruvate 

E. Phosphocreatine 

 53. Tricarboxylic acid cycle (TCA) generates so 

called reduced equivalents – reduced forms of 

NAD+ and FAD which are used in: 

A. Respiratory chain of enzymes in mitochondria 

B. Synthesis of fatty acids 

C. Biosynthesis of ATP by substrate 

phosphorylation 

D. Biosynthesis of ATP by oxidative 

phosphorylation 

E. Biosynthesis of purine nucleotides 

 54. TCA cycle enzymes are regulated by: 

substrate availability, product inhibition, allosteric 

inhibition or activation by other intermediates. 

Which of the following substances allosterically 

activate isocitrate dehydrogenase? 

A. ADP 

B. FADH2 

C. NADH+H+ 

D. ATP 

E. Mg2+ 

 55. In the TCA cycle one phosphorylated 

compounds with high ΔGo΄ value of hydrolysis is 

produced directly. Substrate level phosphorylation 

in TCA cycle is in step: 

A. Succinate thiokinase 

B. Isocitrate dehydrogenase 

C. Malate dehydrogenase 

D. Aconitase 

E. Succinate dehydrogenase 

 56. Phosphorylated compounds with high ΔGo΄ 

values of hydrolysis have higher phosphate group 

transfer potentials than those compounds with lower 

values. Which of 

the following compounds would you expect to 

liberate the highest free energy on hydrolysis? 

A. Phosphoenolpyruvate 

B. ATP 

C. ADP 

D. AMP 

E. Phosphocreatine 

 57. How many moles of FADH2 are produced 

in process of oxidation of 0,25 moles of Acetyl-CoA 

in tricarboxylic acid cycle? 

A. 0,25 

B. 0,1 

C. 0,5 

D. 1,0 

E. 1,5 

 58. Which of the following enzymes 

tricarboxylic acid cycle catalyze the reaction: 

Acetyl-CoA + oxaloacetate → citrate + CoASH: 

A. Citrate synthase 

B. Succinate dehydrogenase 

C. Fumarase 

D. Aconitase 

E. Isocitrate dehydrogenase 

 59. TCA cycle (Krebs cycle, citric acid cycle) is 

the most important metabolic pathway for the 

energy supply to the body. What substance is the 

main fuel material for TCA cycle? 

A. Acetyl-CoA 

B. Succinyl-CoA. 

C. Glucose 

D. Amino acids 

E. Fatty acids 

 60. The TCA cycle is a pathway designed to 

burn away carboxylic acids as two moles of 

CO2.Which of the following statements regarding 

TCA cycle is true? 

A. It is amphibolic in nature 

B. It is an anaerobic process 

C. It occurs in cytosol 

D. It contains no intermediates for gluconeogenesis 

E. It occurs in nucleus 

 61. Three enzymes of TCA cycle, which are 

knows as allosteric and regulation cycle functioning. 

Which of the listed below is an allosteric one? 

A. Isocitrate dehydrogenase 

B. Malate dehydrogenase 

C. Succinate dehydrogenase 

D. Fumarase 

E. Aconitase 

 62. Out of 12 mols of ATP formed in TCA 

cycle, 1 molecule of ATP can be formed at 

“substrate level” by which of the following reaction? 

A. Succinyl-CoA→Succinic acid 

B. Citric acid → Isocitric acid 

C. Isocitrate→Oxaloacetate 

D. Succinic acid→Fumarate 

E. Fumarate→Malate 
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 63. A central intermediate of protein, lipid, and 

carbohydrate metabolism, which delivers the acetyl 

group to the citric acid cycle to be oxidized for 

energy production is: 

A. Acetyl-CoA 

B. Succinyl-CoA 

C. Oxaloacetate 

D. Citrate. 

E. Lactate 

 64. Succinyl coenzyme A synthetase also known 

as succinyl-CoA synthetase or succinate thiokinase 

or Succinate-CoA ligase is an enzyme that catalyzes 

the reversible reaction of succinyl-CoAto succinate. 

This reaction requires: 

A. GDP 

B. CDP 

C. ADP 

D. NADP+ 

E. NAD+ 

 65. Anaplerotic reactions are chemical reactions 

that form intermediates of a metabolic pathway. An 

aneplerotic reaction which sustains the availability 

of oxaloacetate is the carboxylation of: 

A. Pyruvate 

B. Glutamate 

C. Aconitate 

D. Citrate 

E. Succinate 

 66. There are three main stages of catabolism in 

the enzymatic degradation of complex bioorganic 

compounds in humans. In the first stage the 

reactions occur according to the mechanism: 

A. Hydrolysis 

B. Reduction 

C. Phosphorylation 

D. Oxidation 

E. Carboxylation 

 67. Reactions, metabolites of which may be 

included both in catabolic and anabolic processes, 

belong to: 

A. Amphibolic 

B. Catabolic 

C. Exergonic 

D. Endergonic 

E. Anabolic 

 68. Oxidation of Acetyl-CoA in Krebs cycle 

plays an important role in the energy supply of each 

of these cells (tissues, organs), except: 

A. Red blood cells 

B. Muscle 

C. Brain 

D. Kidney 

E. Liver 

 69. How many ATP molecules can be formed in 

the citric acid cycle without electron transport chain 

in the substrate phosphorylation reaction only? 

A. 1 

B. 12 

C. 11 

D. 2 

E. 3 

 70. Anabolic pathways are involved in the 

synthesis of larger and more complex compounds 

from smaller precursors What the class of enzymes 

associated only with anabolic pathways, only: 

A. Ligase 

B. Transferase 

C. Isomerase 

D. Oxidoreductase 

E. Lyase 

 71. In the 1st stage of catabolic processes 

biomolecules such as, carbohydrates, fats, and 

proteins are broken down into their individual 

monomer units: carbohydrates into simple sugars, 

fats into fatty acids and glycerol, and proteins into 

amino acids. Catabolic stage I reactions for organic 

compounds in human organism is located in in: 

A. Digestive tract 

B. Any place of human body 

C. Rough EPR 

D. Ribosome 

E. Cellular membrane 

 72. The rat poison fluoroacetate reacts with 

oxaloacetate to form fluorocitrate. Fluorocitrate 

inhibits aconitase, leading to the accumulation of 

citrate. Ingestion may result in convulsions, cardiac 

arrhythmias, and eventually death. Fluroacetate is 

found as non-competitive inhibitor for: 

A. Aconitase 

B. Citrate synthetase 

C. Succinate dehydrogenase 

D. Alpha-ketoglutarate dehydrogenase 

E. Malate dehydrogenase 

 73. The process of metabolism in the human 

body produces active forms of oxygen, including 

superoxide anion radical. This anion is inactivated 

by the following enzyme: 

A. Superoxide dismutase 

B. Catalase 

C. Peroxidase 

D. Glutathione peroxidase 

E. Glutathione reductase 

 74. Cyanide is a poison that causes instant death 

of the organism. What enzymes found in 

mitochondria are affected by cyanide? 

A. Cytochrome oxidase (aa3) 



 

55 

 

B. Flavin enzymes 

C. Cytochrome b5 

D. NAD+-dependent dehydrogenase 

E. Cytochrome P-450 

 75. Those organisms which in the process of 

evolution failed to develop protection from H2O2 

can exist only in anaerobic conditions. Which of the 

following enzymes can break hydrogen peroxide 

down? 

A. Peroxidase and catalase 

B. Oxygenase and hydroxylase 

C. Cytochrome oxidase, cytochrome B5 

D. Oxygenase and catalase 

E. Flavin-dependent oxidase 

 76. A patient who was previously ill with 

mastectomy as a result of breast cancer was 

prescribed radiation therapy. What vitamin 

preparation has marked radioprotective action 

caused by antioxidant activity? 

A. Tocopherol acetate 

B. Ergocalciferol 

C. Thiamine chloride 

D. Riboflavin 

E. Folic acid 

 77. Oval and round organelles with double wall 

are seen at the electron micrograph. The outer 

membrane is smooth, the inner membrane folded 

into cristae contain enzyme ATPase synthetase. 

These are: 

A. Mitochondria 

B. Golgi complex 

C. Lysosomes 

D. Centrioles 

E. Ribosomes 

 78. Barbiturates are used as soporifics. These 

substances, similarly to rotenone, are tissue 

respiration inhibitors. What complex level do these 

compounds suppress respiratory chain at? 

A. NADH-coenzyme Q reductase 

B. Cytochrome oxidase 

C. Cytochrome C reductase 

D. Adenosine triphosphate synthetase 

E. Succinate dehydrogenase 

 79. During the necropsy of a 20-year-old girl a 

pathologist concluded that the death of the patient 

had resulted from poisoning by cyanides. The 

activity of what enzyme is mostly inhibited by 

cyanides? 

A. Cytochrome oxidase 

B. Malate dehydrogenase 

C. Heme synthase 

D. Aspartate aminotransferase 

E. Lactate dehydrogenase 

 80. Infant death occurs due to cyanide 

poisoning. What is the biochemical mechanism of 

cyanides’ unfavorable action on the molecular level? 

A. Inhibition of cytochrome oxidase 

B. Chemical bounding to the substrates of TCA 

C. Blockage of succinate dehydrogenase 

D. Inactivation of oxygen molecule 

E. Inhibition of cytochrome b 

 81. The production of thyroid hormones is 

stimulated under thyrotoxicosis. It leads to body 

weigh loss, tachycardia, and rise of psychic 

irritability. Choose the biochemical mechanism by 

which thyroid hormones affect the tissue 

bioenergetics from the listed below: 

A. Uncoupling of oxidation and oxidative 

phosphorylation 

B. Blockage of mitochondrial respiratory chain 

C. Activation of substrate level phosphorylation 

D. Blockage of substrate level phosphorylation 

E. Activation of oxidation and oxidative 

phosphorylation 

 82. Cyanides are extremely dangerous poisons 

as they irreversibly block repiratory chain of 

enzymes. At which point is arrested electron 

transport in presence of cyanides? 

A. Cytochrome oxidase 

B. NADH2-ubiquinon reductase 

C. Succinate dehydrogenase 

D. Ubiquinon-cytochrome c reductase 

E. Respiratory complex III enzymes 

 83. High resistance of “winter-swimmers” (so-

called “walruses”) to low temperatures is explained 

by increased production of certain hormones that 

stimulate the processes of biological oxidation and 

heat formation in the cells through the uncoupling of 

mitochondrial electron transfer and the oxidative 

phosphorylation. Choose the name of these 

hormones: 

A. Thyroid hormones 

B. Glucagone 

C. Adrenaline 

D. Insulin 

E. Corticosteroids 

 84. When hydrogen peroxide solution is 

administered to bleeding wounds, it is broken up by 

one of the blood enzymes. Point out this enzyme: 

A. Catalase 

B. Monoamine oxidase 

C. Cytochrome oxidase 

D. Aspartate aminotransferase 

E. Lactate dehydrogenase 

 85. Natural peptides can carry out various 

functions. What biologically active peptide is one of 
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the main antioxidants and carries out coenzyme 

functions? 

A. Glutathione 

B. Bradykinin 

C. Oxytocin 

D. Releasing hormone (Liberine) 

E. Anserine 

 86. Oligomycin antibiotic is prescribed to the 

patient with tuberculosis. What mitochondrial 

process is slowed down by this medicine? 

A. Oxidative phosphorylation 

B. Substrate-linked phosphorylation 

C. Microsomal oxidation 

D. Lipid peroxidation 

E. Oxidative decarboxylation 

 87. Inhibitors of one of the amides metabolism 

enzymes are used to treat depression. What enzyme 

inhibition has such an effect? 

A. Flavin adenine dinucleotide (FAD)- 

B. containing monoamine oxidase (MAO) 

C. Acetylcholinesterase 

D. Formylkynureninase (Arylformamidase) 

E. Kynurenine 3-hydroxylase 

 88. It is known that some chemical compounds 

uncouple the tissue respiration and oxidative 

phosphorylation. Name one of these compounds: 

A. 2,4-dinitrophenol 

B. Carbon monoxide 

C. Antimycin A 

D. Lactic acid 

E. Acetyl-CoA 

 89. In the complex treatment of periodontitis, 

tocopherol was used. What effect causes the healing 

properties of this vitamin? 

A. Antioxidant 

B. Antiphlogistic 

C. Antialergic 

D. Osteotropic 

E. Prooxydant 

 90. There are various diseases that cause sharp 

increase of active oxygen, leading to cell 

membranes destruction. Antioxidants are used to 

prevent it from happening. The most potent natural 

antioxidant is: 

A. Alpha-tocopherol 

B. Glucose 

C. Vitamin D 

D. Fatty acids 

E. Glycerol 

 91. In the process of metabolism human body 

produces active oxygen forms, including superoxide 

anion radical O2-. This anion is inactivated by the 

following enzyme: 

A. Superoxide dismutase 

B. Catalase 

C. Peroxidase 

D. Glutathione peroxidase 

E. Glutathione reductase 

 92. Newborn children have a special brown 

adipose tissue, in which fuel oxidation serves not to 

produce ATP, but to generate heat to keep the 

newborn warm. Which substance from this tissue 

serves as a natural uncoupler of oxidative 

phosphorylation? 

A. Thermogenin 

B. Rothenon 

C. Cyanide 

D. Hydrogen sulfide 

E. Thyroxin 

 93. Uncoupling of respiration from oxidative 

phosphorylation assumes biological significance in 

brown adipose tissue of newborns. Which natural 

uncoupler is located in this tissue? 

A. Thermogenin 

B. Rothenon 

C. Cyanide 

D. Hydrogen sulfide 

E. Thyroxin 

 94. Activation of membrane lipid peroxydation 

is one of the basic mechanisms of membrane 

structure and functions damage as well as the death 

of a cell. The cause of this pathology is: 

A. Vitamin E deficiency 

B. B12-hypervitaminosis 

C. B1-deficiency 

D. B1-hypervitaminosis 

E. B12-deficiency 

 95. Researches of the latest decades established 

that immediate "executors"of cell apoptosis are 

special enzymes called caspases. Generation of one 

of them proceeds with participation of cytochrome 

C. What is its function in a normal cell? 

A. Enzyme of respiratory chain of electron transport 

B. Enzyme of tricarboxylic acid cycle 

C. Enzyme of beta-oxidation of fatty acids 

D. Component of H+ATP system 

E. Component of pyruvate-dehydrogenase system 

 96. Microscopic analysis of human heart cells 

revealed some oval oganellas, their tunic being 

formed by two membranes: the external one is 

smooth, and the internal one forms crista. 

Biochemical analysis determined the presence of 

ATP synthetase enzyme. What organellas were 

analysed? 

A. Mitochondrions 

B. Lysosomes 
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C. Ribosomes 

D. Endoplasmic reticulum 

E. Centrosomes 

 97. 53-year-old, previously successful man 

recently lost his job and is under investigation for 

racketeering. His wife returns home to find him 

slumped over the steering wheel of his idling car in 

the closed garage. He is unresponsive and has a 

cherry color to his lips and cheeks. Which of the 

following is inhibited by the carbon monoxide in the 

car’s exhaust fumes? 

A. Cytochrome oxidase 

B. Complex I of the ETC 

C. The ATP-ADP antiporter 

D. The F0 component of the F0-F1 ATPase 

E. The F1 component of the F0-F1 ATPase 

 98. A cell has been treated with a substance that 

blocks nucleotide phosphorilation in the 

mitochondrion. What process of cell activity will be 

disturbed in the first place? 

A. ATP resynthesis 

B. Synthesis of mitochondrial proteins 

C. Oxidative phosphorilation 

D. Integration of functional protein molecules 

E. Fragmentation of big mitochondrion into lesser 

ones 

 99. A patient complains about attacks of labored 

breathing, dizziness. He works at a chemical plant 

producing hydrocyanic acid. The described 

symptoms might be associated with dysfunction of 

the following enzyme: 

A. Cytochrome oxidase 

B. Lactate dehydrogenase 

C. Succinate dehydrogenase 

D. Catalase 

E. Pyruvate dehydrogenase 

 100. Potassium cyanide that is a poison came 

into a patient’s organism and caused death a few 

minutes after it. The most probable cause of its toxic 

effect was abnormal activity of: 

A. Cytochrome oxidase 

B. Catalase 

C. ATP-synthetase 

D. NADP−H-dehydrogenase 

E. Haemoglobin synthesis 

 101. An 8-year-old boy is seen by an 

ophthalmologist for vision difficulties, and the 

physician notices a slowing of the boy’s eye 

movements. The phthalmologist finds 

ophthalmoplegia and pigmentary retinopathy and 

suspects the child has Kearns-Sayre syndrome. 

Assuming that the defect in this disorder is due to a 

mutation in complex II of the ETC, electron transfer 

from which substrate would be impaired? 

A. Succinate 

B. a-Ketoglutarate 

C. Isocitrate 

D. Malate 

E. Pyruvate 

 102. A scientist is studying oxidative 

phosphorylation in intact, carefully isolated 

mitochondria. Upon adding an oxidizable substrate, 

such as pyruvate, a constant rate of oxygen 

utilization is noted. The scientist then adds a 

compound that greatly enhances the rate of oxygen 

consumption. This compound is most likely which 

one of the following? 

A. Dinitrophenol 

B. Carbon monoxide 

C. Antimycin 

D. Cyanide 

E. Rotenone 

 103. Redox potential is the ability of a substance 

to accept electrons (to be reduced) or to lose them 

(to be oxidized). The oxidation-reduction system 

having the highest redox potential is: 

A. NAD+/NADH 

B. Ubiquinone OX/RED 

C. Fe3+ cytochrome a/Fe2+ 

D. Fe3+ cytochrome b/Fe2+ 

E. Fe3+ cytochrome c1/Fe2+ 

 104. Cytochromes are electron carriers 

containing heme. Which of the following is the 

correct sequence of cytochrome carriers in 

respiratory chain? 

A. Cyt b→cyt c1→cyt c→cyt aa3 

B. Cyt b→cyt c→cyt c1→cyt aa3 

C. Cyt aa3→ cyt b→cyt c→cyt c1 

D. Cyt b→cyt aa3→cyt c→ cyt c 

E. Cyt aa3→ cyt c1→cyt c→ cyt b 

 105. If the reducing equivalents enter from 

NAD+ in the respiratory chain, the phosphate: 

oxygen ration (P:O) is: 

A. 3 

B. 1 

C. 2 

D. 4 

E. 5 

 106. ATP synthesis is totally blocked in a cell. 

How will the value of membrane rest potential 

change? 

A. It will disappear 

B. First it will increase, then decrease 

C. It will be considerably increased 

D. It will be slightly increased 
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E. First it will decrease, then increase 

 107. Oxidases catalyze the removal of hydrogen 

from a substrate using oxygen as a hydrogen 

aceptor. An example of oxidases is: 

A. Cytochrome oxidase 

B. Lactate dehydrogenase 

C. Malate dehydrogenase 

D. Succinate dehydrogenase 

E. Fumarase 

 108. Most of hydrogen atoms (protons and 

electrons) involved in process of tissue respiration 

are transported to the respiratory chain by the next 

compound: 

A. NADH+H+ 

B. NADPH+H+ 

C. FMNH2 

D. FADH2 

E. Pyruvate 

 109. Activity of what enzyme can be detected 

due to the color development of benzidine after its 

oxidation? 

A. Phenol oxidase 

B. Lactate dehydrogenase 

C. Cytochrome c 

D. Aldehyde dehydrogenase 

E. Peroxidase 

 110. Some of the free energy released in the 

mitochondrial electron transport chain can be 

harnessed to the formation of ATP. How many 

moles of ATP can be formed per a pair of electrons 

transferred from reduced FAD to oxygen? 

A. 2 

B. 0 

C. 1 

D. 3 

E. 4 

 111. An electron transport chain (ETC) is a 

series of complexes that transfer electrons from 

electron donors to electron acceptors via redox (both 

reduction and oxidation occurring simultaneously) 

reactions, and couples this electron transfer with the 

transfer of protons across a membrane. The 

sequence of redox carriers in respiratory chain is: 
A. NAD→FMN→CoQ→cyt b→cyt c1→cyt c →cyt aa3 →O2 

B. FMN→CoQ→NAD→cyt b→ cytaa3→cyt c1→cyt c →O2 

C. NAD→FMN→CoQ→cyt c1→cyt c→cyt b→ cyt aa3→ O2 

D. NAD → FMN → CoQ → cyt b → cyt aa3 cyt c1 → cyt 

E. FMN → NAD → CoQ → cyt b → cyt aa3 cyt c1 → cyt 

 112. Most of protons and electrons which are 

further involved into mitochondrial respiratory chain 

are supplied from the next metabolic pathways: 

A. Tricarboxylic acid (TCA) cycle 

B. Glycolysis 

C. Pyruvate dehydrogenase complex 

D. Cleavage of proteins 

E. Oxidation of fatty acids 

 113. Enzymes of respiratory chain perform 

oxidation of substrates and transfer of reductive 

equivalents to oxygen with production of water 

molecules. Where they are located? 

A. On inner mitochondrial membrane. 

B. On cytoplasmic membrane 

C. In cytoplasm 

D. On outer mitochondrial membrane 

E. In nucleus 

 114. The component of respiratory chain 

enzymes cytochrome oxidase (cytochrome a+a3), 

operates as a transporter of: 

A. Electrons 

B. Cations 

C. Protons 

D. Anions 

E. Hydrogen 

 115. Which of the following enzyme complex 

serves as a point of entry for most of the electrons 

generated by the action of the citric acid cycle: 

A. Complex I 

B. Complex II 

C. Complex III 

D. Complex IY 

E. ATP synthase 

 116. Reducing equivalents are transferred from 

the carrier molecules to the electron transport chain 

in complex I or complex II, and the flow of electrons 

is coupled to extrusion of H+ across the inner 

mitochondrial membrane. Reducing equivalents 

from succinate enter the mitochondrial respiratory 

chain at: 

A. FAD 

B. NAD 

C. Coenzyme Q 

D. Cyt c 

E. Cyt b 

 117. What reaction conditions are needed for 

oxidation of pyrocatechin by molecular oxygen in 

presence of phenoloxidase and production of 

oxidation products with brown color? 

A. In presence of pyrocatechin and potatoe juice 

B. After boiling of potatoe juice 

C. Absence of pyrocatechin 

D. In presence of Na2S 

E. In strong acidic medium 

 118. Which of the following actions describes 

the uncoupling of oxidative phosphorylation in a 

mitochondrial system? 

A. The phosphorylation of ADP stops but oxygen 

uptake continues 
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B. The phosphorylation of ADP to ATP accelerates 

C. The phosphorylation of ADP continues but 

oxygen uptake stops 

D. Oxygen uptake stops 

E. Produced ATP is not translocated across inner 

membrane to cytoplasm 

 119. Some hormones are acting as uncouplers of 

oxidative phosphorylation. Choose from listed 

below hormones one which is considered as the best 

uncoupler. 

A. Thyroxine 

B. Norepinephrine 

C. Testosterone 

D. Insulin 

E. Cortisol 

 120. The next process occurs in suspension of 

mitochondria with ruptured inner membrane and 

provided with malate and oxygen: 

A. Transport of electrons along enzymes of 

respiratory chain 

B. Phosphorylation of ADP 

C. Decrease of pH in the external medium 

D. Increase of pH in mitochondrial matrix 

E. Oxydative phosphorylation will take place 

 121. The chemical inhibiting oxidative 

phosphorylation, a dependent on the transport of 

adenine nucleotides across the inner mitochondrial 

membrane is: 

A. Oligomycin 

B. Atractyloside 

C. Dinitrophenol 

D. Pentachlorophenol 

E. Puromocine 

 122. Which of the listed below compounds is 

considered to be a natural uncoupler of oxidative 

phosphorylation 

A. Thermogenin 

B. Progesteron 

C. Succinic acid 

D. Sapogenin 

E. Stearic acid 

 123. A muscle biopsy specimen from a patient 

with a rare disorder, Luft disease, showed 

abnormally large mitochondria that contained 

packed cristae when examined in the electron 

microscope. Basal ATPase activity of the 

mitochondria was seven times greater than normal. 

From these and other data it was concluded that 

oxidation and phosphorylation were partially 

uncoupled. Which of the following statements about 

this patient is correct? 

A. The patient shows hypermetabolism and elevated 

core temperature 

B. The rate of electron transport is abnormally low 

C. The proton gradient across the inner 

mitochondrial membrane is greater than normal 

D. ATP levels in the mitochondria are greater than 

normal 

E. Cyanide would not inhibit electron flow 

 124. Hydrogen peroxide is harmful and 

extremely toxic to living cells. Chose an enzyme 

which is used by cells for neutralization of hydrogen 

peroxide: 

A. Glutathione peroxidase 

B. Cytochrome oxidase 

C. NADP-H2-oxidase 

D. Cyclooxygenase 

E. Monoamine oxidase 

 125. Superoxide anion is generated in course of 

tissue respiration and is a strong oxidant, possessing 

a harmful effect. What enzyme is involved in 

neutralization of this compound? 

A. Superoxide dismutase 

B. Xanthine oxidase 

C. Monoamine oxidase 

D. Peroxidase 

E. Catalase 

 126. CO is extremely dangerous poison as it 

irreversibly blocks repiratory chain of enzymes. At 

which point is arrested electron transport in presence 

of CO? 

A. Cytochrome oxidase 

B. NADH2-ubiquinon reductase 

C. Succinate dehydrogenase 

D. Ubiquinon-cytochrome c reductase 

E. Respiratory complex III 

 127. Rotenone is a compound that occurs 

naturally in several plants and it has been used as 

abroad spectrum insecticide and pesticide. Rotenone 

inhibits the respiratory chain at: 

A. FMN → coenzyme Q 

B. NAD → FMN 

C. Coenzyme Q → cyt b 

D. Cyt b → Cyt c1 

E. Cyt c1→Cyt a3 

 128. Some hormones are acting as uncouplers of 

oxidative phosphorylation. Chose from listed below 

hormones one considered as potent uncoupler. 

A. Thyroxine 

B. Norepinephrine 

C. Testosterone 

D. Insulin 

E. Cortisol 
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METABOLISM OF CARBOHYDRATES 
(all correct answers are variant A) 

 

 1. A child with point mutation presents with 

absence of glucose 6-phosphatase, hypoglycemia, 

and hepatomegaly. What pathology are these signs 

characteristic of? 

A. Von Gierke’s disease (Glycogen storage disease 

type I) 

B. Cori’s disease (Glycogen storage disease type III) 

C. Addison’s disease (Primary adrenal 

insufficiency) 

D. Parkinson’s disease 

E. McArdle’s disease (Glycogen storage disease 

type V) 

 2. A 40-year-old woman with Cushing’s disease 

presents with steroid diabetes. On biochemical 

examination she has hyperglycemia and 

hypochloremia. What process activates in the first 

place in such patients? 

A. Gluconeogenesis 

B. Glycogenolysis 

C. Glucose reabsorption 

D. Glucose transportation into a cell 

E. Glycolysis 

 3. It is known that pentose-phosphate pathway 

actively functions in the erythrocytes. What is the 

main function of this metabolic pathway in the 

erythrocytes? 

A. Counteraction to lipid peroxidation 

B. Activation of microsomal oxidation 

C. Neutralization of xenobiotics 

D. Oxidation of glucose into lactate 

E. Increase of lipid peroxidation 

 4. Inherited diseases, such as 

mucopolysaccharidoses, manifest in metabolic 

disorders of connective tissue, bone and joint 

pathologies. The sign of this disease is the excessive 

urinary excretion of the following substance: 

A. Glycosaminoglycans 

B. Amino acids 

C. Glucose 

D. Lipids 

E. Urea 

 5. During starvation muscle proteins break up 

into free amino acids. These compounds will be the 

most probably involved into the following process: 

A. Gluconeogenesis in liver 

B. Gluconeogenesis in muscles 

C. Synthesis of higher fatty acids 

D. Glycogenolysis 

E. Decarboxylation 

 6. Some students developed myodynia after 

continuous physical activity during physical 

education. The reason for such condition was 

accumulation of lactic acid in the skeletal muscles. It 

was generated in the students’ bodies after activation 

of the following process: 

A. Glycolysis 

B. Gluconeogenesis 

C. Pentose-phosphate cycle 

D. Lipolysis 

E. Glycogeny 

 7. A newborn develops dyspepsia after the milk 

feeding. When the milk is substituted by the glucose 

solution the dyspepsia symptoms disappear. The 

newborn has the subnormal activity of the following 

enzyme: 

A. Lactase 

B. Invertase 

C. Maltase 

D. Amylase 

E. Isomaltase 

 8. Characteristic sign of glycogenosis is muscle 

pain during physical work. Blood examination 

reveals usually hypoglycemia. This pathology is 

caused by congenital deficiency of the following 

enzyme: 

A. Glycogen phosphorylase 

B. Glucose 6-phosphate dehydrogenase 

C. Alpha amylase 

D. Gamma amylase 

E. Lysosomal glycosidase 

 9. A nurse accidentally injected a nearly double 

dose of insulin to a patient with diabetes mellitus. 

The patient lapsed into a hypoglycemic coma. What 

drug should be injected in order to help him out of 

coma? 

A. Glucose 

B. Lidase 

C. Insulin 

D. Somatotropin 

E. Noradrenaline 

 10. A 60-year-old patient was found to have a 

dysfunction of main digestive enzyme of saliva. 

This causes the disturbance of primary hydrolysis 

of: 

A. Carbohydrates 

B. Fats 

C. Proteins 

D. Cellulose 

E. Lactose 
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 11. Examination of a patient revealed II grade 

obesity. It is known that he consumes a lot of sweets 

and rich food, has sedentary way of life. That’s why 

anabolic metabolism has the priority in his 

organism. Which of the following pathways is 

amphibolic? 

A. Cycle of tricarboxylic acids 

B. Glyconeogenesis 

C. Lipolysis 

D. Glycolysis 

E. Fatty acids oxidation 

 12. A 60-year-old male patient has a 9-year 

history of diabetes and takes insulin Semilente for 

the correction of hyperglycemia. 10 days ago he 

began taking anaprilin for hypertension. One hour 

after administration of the antihypertensive drug the 

patient developed hypoglycemic coma. What is the 

mechanism of hypoglycemia in case of anaprilin 

use? 

A. Inhibition of glycogenolysis 

B. Reduction of glucagon half-life 

C. Increase of insulin Semilente half-life 

D. Increase of bioavailability of insulin Semilente 

E. Decrease in glucose absorption 

 13. Glycogen polysaccharide is synthesized 

from the active form of glucose. The immediate 

donor of glucose residues during the glycogenesis is: 

A. UDP-glucose 

B. Glucose-1-phosphate 

C. ADP-glucose 

D. Glucose-6-phosphate 

E. Glucose-3-phosphate 

 14. Diseases of the respiratory system and 

circulatory disorders impair the transport of oxygen, 

thus leading to hypoxia. Under these conditions the 

energy metabolism is carried out by anaerobic 

glycolysis. As a result, the following substance is 

generated and accumulated in blood: 

A. Lactic acid 

B. Pyruvic acid 

C. Glutamic acid 

D. Citric acid 

E. Fumaric acid 

 15. A 50-year-old patient with food poisoning is 

on a drip of 10% glucose solution. It not only 

provides the body with necessary energy, but also 

performs the function of detoxification by the 

production of a metabolite that participates in the 

following conjugation reaction: 

A. Glucuronidation 

B. Sulfation 

C. Methylation 

D. Glycosylation 

E. Hydroxylation 

 16. The genetic defect of pyruvate carboxylase 

deficiency is the cause of delayed physical and 

mental development and early death in children. 

This defect is characterized by lacticemia, 

lactaciduria, disorder of a number of metabolic 

pathways. In particular, the following process is 

inhibited: 

A. Citric acid cycle and gluconeogenesis 

B. Glycolysis and glycogenolysis 

C. Glycogenesis and glycogenolysis 

D. Lipolysis and lipogenesis 

E. Pentose phosphate pathway and glycolysis 

 17. In a young man during exercise, the minute 

oxygen uptake and carbon dioxide emission 

equalled to 1000 ml. What substrates are oxidized in 

the cells of his body? 

A. Carbohydrates 

B. Proteins 

C. Fats 

D. Carbohydrates and fats 

E. Carbohydrates and proteins 

 18. It has been found out that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Which enzyme activity is impaired by this 

pesticide? 

A. Pyruvate dehydrogenase complex 

B. Microsomal oxidation 

C. Methemoglobin reductase 

D. Glutathione peroxidase 

E. Glutathione reductase 

 19. Human red blood cells do not contain 

mitochondria. What is the main pathway for ATP 

production in these cells? 

A. Anaerobic glycolysis 

B. Aerobic glycolysis 

C. Oxidative phosphorylation 

D. Creatine kinase reaction 

E. Cyclase reaction 

 20. A patient has a critical impairment of 

protein, fat and hydrocarbon digestion. Most likely it 

has been caused by low secretion of the following 

digestive juice: 

A. Pancreatic juice 

B. Saliva 

C. Gastric juice 

D. Bile 

E. Intestinal juice 

 21. Prolonged fasting causes hypoglycemia 

which is amplified by alcohol consumption, as the 

following process is inhibited: 

A. Gluconeogenesis 

B. Glycolysis 
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C. Glycogenolysis 

D. Lipolysis 

E. Proteolysis 

 22. A 39-year-old female patient with a history 

of diabetes was hospitalized in a precomatose state 

for diabetic ketoacidosis. This condition had been 

caused by an increase in the following metabolite 

level: 

A. Acetoacetate 

B. Citrate 

C. Alpha-ketoglutarate 

D. Malonate 

E. Aspartate 

 23. A child has a history of hepatomegaly, 

hypoglycemia, seizures, especially on an empty 

stomach and in stressful situations. The child is 

diagnosed with Gierke disease. This disease is 

caused by the genetic defect of the following 

enzyme: 

A. Glucose-6-phosphatase 

B. Amyloid-1,6-glycosidase 

C. Phosphoglucomutase 

D. Glycogen phosphorylase 

E. Glucokinase 

 24. Pancreas is known as a mixed gland. 

Endocrine functions include production of insulin by 

beta cells. This hormone affects the metabolism of 

carbohydrates. What is its effect upon the activity of 

glycogen phosphorylase (GP) and glycogen synthase 

(GS)? 

A. It inhibits GP and activates GS 

B. It activates both GP and GS 

C. It inhibits both GP and GS 

D. It activates GP and inhibits GS 

E. It does not affect the activity of GP and GS 

 25. Characteristic sign of glycogenosis is muscle 

pain during physical work. Blood examination 

usually reveals hypoglycemia. This pathology is 

caused by congenital deficiency of the following 

enzyme: 

A. Glycogen phosphorylase 

B. Lysosomal glycosidase 

C. Glucose 6-phosphate dehydrogenase 

D. a-amylase 

E. γ -amylase 

 26. Untrained people often have muscle pain 

after sprints as a result of lactate accumulation. This 

can be caused by intensification of the following 

biochemical process: 

A. Glycolysis 

B. Gluconeogenesis 

C. Pentose phosphate pathway 

D. Lipogenesis 

E. Glycogenesis 

 27. It has been found out that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Which enzyme activity is impaired by this 

pesticide? 

A. Pyruvate dehydrogenase complex 

B. Glutathione reductase 

C. Glutathione peroxidase 

D. Methemoglobin reductase 

E. Microsomal oxidation 

 28. According to the results of glucose tolerance 

test a patient has no disorder of carbohydrate 

tolerance. Despite that glucose is detected in the 

patients’s urine (5 mmol/1). The patient has been 

diagnosed with renal diabetes. What renal changes 

cause glucosuria in this case? 

A. Decreased activity of glucose reabsorption 

enzymes 

B. Increased glucose secretion 

C. Increased glucose filtration 

D. Increased activity of glucose reabsorption 

pnyymes 

E. Exceeded glucose reabsorption threshold 

 29. When blood circulation in the damaged 

tissue is restored, lactate accumulation stops and 

glucose consumption decelerates. These metabolic 

changes are caused by activation of the following 

process: 

A.  Aerobic glycolysis 

B. Glycogen biosynthesis 

C.  Anaerobic glycolysis 

D. Gluconeogenesis 

E.  Lipolysis 

 30. Diseases of respiratory system and 

circulatory disorders impair the transport of oxygen, 

thus causing hypoxia. Under these conditions the 

energy metabolism is carried out by anaerobic 

glycolysis. As a result, the following substance is 

generated and accumulated in blood: 

A. Lactic acid 

B. Fumaric acid 

C. Glutamic acid 

D. Citric acid 

E. Pyruvic acid 

 31. Prior to glucose utilization in cells it is 

transported inside cells from extracellular space 

through plasmatic membrane. This process is 

stimulated by the following hormone: 

A.  Insulin 

B. Aldosterone 

C. Glucagon 

D. Adrenalin 

E. Thyroxin 
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 32. A 15-year-old patient has fasting plasma 

glucose level 4,8 mmol/1, one hour after glucose 

challenge it becomes 9,0 mmol/1, in 2 hours it is 7,0 

mmol/1, in 3 hours it is 4,8 mmol/1. Such 

parameters are characteristic of: 

A. Subclinical diabetes mellitus  

B. Diabetes mellitus type 1 

C. Diabetes mellitus type 2 

D. Healthy person 

E. Cushing’s disease 

 33. Characteristic sign of glycogenosis is muscle 

pain during physical work. Blood examination 

usually reveals hypoglycemia. This pathology is 

caused by congenital deficiency of the following 

enzyme: 

A. Glycogen phosphorylase 

B. Glucose-6-phosphate dehydrogenase 

C. α-Amylase 

D. Lysosomal glycosidase 

E. γ-Amylase 

 34. Human red blood cells contain no 

mitochondria. What is the main pathway for ATP 

production in these cells? 

A. Anaerobic glycolysis 

B. Oxidative phosphorylation 

C. Cyclase reaction 

D. Aerobic glycolysis 

E. Creatine kinase reaction 

 35. When blood circulation in the damaged 

tissue is restored lactate accumulation stops and 

glucose consumption decelerates. These metabolic 

changes are caused by activation of the following 

process: 

A. Aerobic glycolysis 

B. Gluconeogenesis 

C. Lipolysis 

D. Anaerobic glycolysis 

E. Glycogen biosynthesis 

 36. When investigating human saliva it is 

necessary to assess its hydrolytic properties. What 

substance should be used as a substance in the 

process? 

A. Starch 

B. Amino acids 

C. Proteins 

D. Fiber 

E. Fats 

 37. Fructosuria is known to be connected with 

inherited deficiency of fructose 1-phosphate 

aldolase. Which product of fructose metabolism will 

accumulate in the organism resulting in toxic action? 

A. Fructose1-phosphate 

B. Fructose 1,6-biphosphate 

C. Glucose 1-phosphate 

D. Fructose 6-phosphate 

E. Glucose 6-phosphate 

 38. Pancreas in knows as a mixed gland. 

Endocrine functions include production of insulin by 

beta cells. This hormone affects metabolism of 

carbohydrates. What is its effect on the activity of 

glycogen phosphorylase (GP) and glycogen synthase 

(GS)? 

A. It inhibits GP and activates GS 

B. It activates both GP and GS 

C. It inhibits both GP activates GS 

D. It does not affect the activity of GP and GS 

E. It activates GP and inhibits GS 

 39. Galactosemia is revealed in the child. 

Concentration of glucose in the blood is not 

considerably changed. Deficiency of what enzyme 

caused this illness? 

A Galactose-1-phosphate uridyltransferase 

B Amylo-1,6-glucosidase 

C Phosphoglucomutase   

D Galactokinase  

E Hexokinase   

 40. Characteristic sign of glycogenosis is muscle 

pain during physical work. Blood examination 

reveals usually hypoglycemia. This pathology is 

caused by congenital deficiency of the following 

enzyme:    

A Glycogen phosphorylase    

B Glucose 6-phosphate dehydrogenase    

C Alpha amylase    

D Gamma amylase   

E Lysosomal glycosidase    

 41. A patient is ill with diabetes mellitus that is 

accompanied by hyperglycemia of over 7,2 

millimole/l on an empty stomach. The level of what 

blood plasma protein allows to estimate the 

glycemia rate retrospectively (4-8 weeks before 

examination)?    

A Glycated hemoglobin   

B Albumin   

C Fibrinogen   

D C-reactive protein   

E Ceruloplasmin   

 42. Buffer capacity of blood was decreased in 

the worker due to exhausting muscular work. Entry 

of what acid substance to the blood can this state be 

explained? 

A Lactate 

B Pyruvate 

C 1,3-bisphosphoglycerate 

D α-ketoglutarate 

E 3-phosphoglycerate 
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 43. Untrained people often have muscle pain 

after sprints as a result of lactate accumulation. This 

might be caused by intensification of the following 

biochemical process:    

A Glycolysis    

B Gluconeogenesis    

C Pentose phosphate pathway    

D Lipogenesis    

E Glycogenesis    

 44. As a result of exhausting muscular work a 

worker has largely reduced buffer capacity of blood. 

What acidic substance that came to blood caused 

this phenomenon?   

A Lactate   

B Pyruvate   

C 1,3-bisphosphoglycerate   

D 3-phosphoglycerate   

E -   

 45. A child is languid, apathetic. Liver is 

enlarged and liver biopsy revealed a significant 

excess of glycogene. Glucose concentration in the 

blood stream is below normal. What is the cause of 

low glucose concentration?   

A Low (absent) activity of glycogene 

phosphorylase in liver   

B Low (absent) activity of hexokinase   

C High activity of glycogen synthetase   

D Low (absent) activity of glucose 6-phosphatase   

E Deficit of a gene that is responsible for synthesis 

of glucose 1-phosphaturidine transferase    

 46. A nurse accidentally injected a nearly double 

dose of insulin to a patient with diabetes mellitus. 

The patient lapsed into a hypoglycemic coma. What 

drug should be injected in order to help him out of 

coma?    

A Glucose    

B Lidase    

C Insulin    

D Somatotropin   

E Noradrenaline    

 47. After a sprint an untrained person develops 

muscle hypoxia. This leads to the accumulation of 

the following metabolite in muscles:    

A Lactate    

B Ketone bodies    

C Acetyl CoA    

D Glucose 6-phosphate   

E Oxaloacetate    

 48. Myocyte cytoplasm contains a big number 

of dissolved metabolites of glucose oxidation. Name 

one of them that turns directly into a lactate:    

A Pyruvate   

B Oxaloacetate   

C Glycerophosphate   

D Glucose 6-phosphate   

E Fructose 6-phosphate   

 49. A child's blood presents high content of 

galactose, glucose concentration is low. There are 

such presentations as cataract, mental deficiency, 

adipose degeneration of liver. What disease is it?    

A Galactosemia   

B Diabetes mellitus   

C Lactosemia   

D Steroid diabetes   

E Fructosemia   

 50. A 45 y.o. woman suffers from Cushing's 

syndrome - steroid diabetes. Biochemical 

examination revealed: hyperglycemia, 

hypochloremia. Which of the under-mentioned 

processes is the first to be activated?   

A Gluconeogenesis   

B Glycogenolysis   

C Glucose reabsorption   

D Glucose transport to the cell   

E Glycolysis   

 51. When blood circulation in the damaged 

tissue is restored, then lactate accumulation comes 

to a stop and glucose consumption decelerates. 

These metabolic changes are caused by activation of 

the following process:     

A. Aerobic glycolysis    

B. Anaerobic glycolysis    

C. Lipolysis    

D. Gluconeogenesis    

E. Glycogen biosynthesis    

 52. During starvation muscle proteins break up 

into free amino acids. These compounds will be the 

most probably involved into the following process:    

A Gluconeogenesis in liver   

B Gluconeogenesis in muscles   

C Synthesis of higher fatty acids   

D Glycogenolysis    

E Decarboxylation   

 53. Examination of a patient revealed II grade 

obesity. It is known that he consumes a lot of sweets 

and rich food, has sedentary way of life. That's why 

anabolic metabolism has the priority in his 

organism. Which of the following pathways is 

amphibolic?    

A Cycle of tricarboxylic acids    

B Glyconeogenesis    

C Lipolysis    

D Glycolysis    

E Fatty acids oxidation    

 54. A newborn develops dyspepsia after the 

milk feeding. When the milk is substituted by the 
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glucose solution the dyspepsia symptoms disappear. 

The newborn has the subnormal activity of the 

following enzyme:    

A Lactase   

B Invertase   

C Maltase   

D Amylase   

E Isomaltase   

 55. Glycogen polysaccharide is synthesized 

from the active form of glucose. The immediate 

donor of glucose residues during the glycogenesis is:    

A UDP-glucose    

B Glucose-1-phosphate    

C ADP-glucose    

D Glucose-6-phosphate    

E Glucose-3-phosphate    

 56. Galactosemia is revealed in the child. 

Concentration of glucose in the blood is not 

considerably changed. Deficiency of what enzyme 

caused this illness? 

A Galactose-1-phosphate uridyltransferase 

B Amylo-1,6-glucosidase 

C Phosphoglucomutase 

D Galactokinase 

E Hexokinase 

 57. Characteristic sign of glycogenosis is muscle 

pain during physical work. Blood examination 

reveals usually hypoglycemia. This pathology is 

caused by congenital deficiency of the following 

enzyme: 

A. Glycogen phosphorylase 

B. Glucose 6-phosphate dehydrogenase 

C. Alpha amylase 

D. Gamma amylase 

E. Lysosomal glycosidase 

 58. A 34-year-old patient's resistance to heavy 

physical load is reduced while the skeletal muscles 

glycogen level is increased. By decreasing of the 

activity of what enzyme can this phenomenon be 

explained? 

A. Glycogen phosphorylase.  

B. Glucose-6-phosphate dehydrogenase. 

C. Phosphofructokinase. 

D. Glycogen synthetase. 

E. Glucose-6-phosphatase. 

 59. A patient is ill with diabetes mellitus that is 

accompanied by hyperglycemia of over 7,2 

millimole/l on an empty stomach. The level of what 

blood plasma protein allows to estimate the 

glycemia rate retrospectively (4-8 weeks before 

examination)? 

A. Glycated hemoglobin  

B. Albumin 

C. Fibrinogen 

D. C-reactive protein 

E. Ceruloplasmin 

 60. A 62-year-old female patient has developed 

a cataract (lenticular opacity) secondary to the 

diabetes mellitus. What type of protein modification 

is observed in case of diabetic cataract? 

A. Glycosylation  

B. Phosphorylation 

C. ADP-ribosylation 

D. Methylation 

E. Limited proteolysis 

 61. The B cells of endocrine portion of pancreas 

are selectively damaged by alloxan poisoning. How 

will it be reflected in blood plasma? 

A. The content of sugar increases  

B. The content of fibrinogen decrease 

C. The level of sugar decreases 

D. The content of globulins decreases 

E. The content of albumins decreases 

 62. Untrained people often have muscle pain 

after sprints as a result of lactate accumulation. This 

might be caused by intensification of the following 

biochemical process: 

A. Glycolysis  

B. Gluconeogenesis 

C. Pentose phosphate pathway 

D. Lipogenesis 

E. Glycogenesis 

 63. A patient was delivered to the hospital by an 

emergency team. Objectively: grave condition, 

unconscious, adynamy. Cutaneous surfaces are dry, 

eyes are sunken, face is cyanotic. There is 

tachycardia and smell of acetone from the mouth. 

Analysis results: blood glucose - 20,1 micromole/l, 

urine glucose - 3,5%. What is the most probable 

diagnosis? 

A. Hyperglycemic coma  

B. Hypoglycemic coma 

C. Acute heart failure 

D. Acute alcoholic intoxication 

E. Anaphylactic shock 

 64. Patient with diabetes mellitus experienced 

loss of consciousness and convulsions after injection 

of insulin. What is the result of biochemical blood 

analysis for concentration of the sugar? 

A. 1,5 mmol/L  

B. 8,0 mmol/L 

C. 10,0 mmol/L 

D. 3,3 mmol/L 

E. 5,5 mmol/L 

 65. On the empty stomach in the patients blood 

glucose level was 5,65 mmol/L, in an hour after 
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usage of sugar it was 8,55 mmol/L, in a 2 hours - 

4,95 mmol/L. Such indicators are typical for: 

A. Healthy person 

B. Patient with hidden diabetes mellitus 

C. Patient with insulin-dependent diabetes mellitus 

D. Patient with non-insulin dependent diabetes 

mellitus 

E. Patient with thyrotoxicosis 

 66. A child is languid, apathetic. Liver is 

enlarged and liver biopsy revealed a significant 

excess of glycogene. Glucose concentration in the 

blood stream is below normal. What is the cause of 

low glucose concentration? 

A. Low (absent) activity of glycogene 

phosphorylase in liver  

B. Low (absent) activity of hexokinase 

C. High activity of glycogen synthetase 

D. Low (absent) activity of alfa-1,4- glucosidase 

E. Deficit of glucose 1-phosphaturidine transferase 

 67. After a sprint an untrained person develops 

muscle hypoxia. This leads to the accumulation of 

the following metabolite in muscles: 

A. Lactate  

B. Ketone bodies 

C. Acetyl CoA 

D. Glucose 6-phosphate 

E. Oxaloacetate 

 68. Myocyte cytoplasm contains a big number 

of dissolved metabolites of glucose oxidation. Name 

one of them that turns directly into a lactate: 

A. Pyruvate  

B. Oxaloacetate 

C. Glycerophosphate 

D. Glucose 6-phosphate 

E. Fructose 6-phosphate 

 69. A child's blood presents high content of 

galactose, glucose concentration is low. There are 

such presentations as cataract, mental deficiency, 

adipose degeneration of liver. What disease is it? 

A. Galactosemia  

B. Diabetes mellitus 

C. Lactosemia 

D. Steroid diabetes 

E. Fructosemia 

 70. A 45 y.o. woman suffers from Cushing's 

syndrome - steroid diabetes. Biochemical 

examination revealed: hyperglycemia, 

hypochloremia. Which of the under-mentioned 

processes is the first to be activated? 

A. Gluconeogenesis  

B. Glycogenolysis 

C. Glucose reabsorption 

D. Glucose transport to the cell 

E. Glycolysis 

 71. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 

and increased concentration of 17-ketosteroids in the 

urine were revealed. What disease is the most 

likely? 

A. Steroid diabetes  

B. Insulin-dependent diabetes mellitus 

C. Myxoedema 

D. Type I glycogenosis 

E. Addison's disease 

 72. When blood circulation in the damaged 

tissue is restored, then lactate accumulation comes 

to a stop and glucose consumption decelerates. 

These metabolic changes are caused by activation of 

the following process: 

A. Aerobic glycolysis  

B. Anaerobic glycolysis 

C. Lipolysis 

D. Gluconeogenesis 

E. Glycogen biosynthesis 

 73. During starvation muscle proteins break up 

into free amino acids. These compounds will be the 

most probably involved into the following process: 

A. Cori cycle  

B. Gluconeogenesis in muscles 

C. Synthesis of higher fatty acids 

D. Glycogenolysis 

E. Decarboxylation 

 74. A newborn develops dyspepsia after the 

milk feeding. When the milk is substituted by the 

glucose solution the dyspepsia symptoms disappear. 

The newborn has the subnormal activity of the 

following enzyme: 

A. Lactase  

B. Invertase 

C. Maltase 

D. Amylase 

E. Isomaltase 

 75. After taking sulfonamides and aspirin by a 

38-year-old patient, hemolysis of erythrocytes 

caused by the insufficiency of glucose-6-phosphate 

dehydrogenase developed. The disturbance of what 

coenzyme formation does this pathology result 

from? 

A. NADPH  

B. FADH2 

C. Pyridoxal phosphate 

D. FMNH2. 

E. Ubiquinone. 

 76. A child with point mutation has the absence 

of glucose- 6- phosphate body tissues, hypoglycemia 

and hepatomegaly detected. Define the type of 
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pathology which these symptoms are characteristic 

of: 

A. Girke's disease.  

B. Measles. 

C. Addison's disease. 

D. Parkinson's disease. 

E. McArdle's disease. 

 77. The concentration of glucose in the blood 

plasma of a healthy man varies within the following 

limits: 

A. 3.3-5.5 mM/L  

B. 2.0-4.0 mM/L. 

C. 10.0-25.0 mM/L. 

D. 6.0-9.5 mM/L. 

E. 1.0-2.0 mM/L. 

 78. Some hours after an intensive physical 

training a sportsman showed activated 

gluconeogenesis. Which of the following is the basic 

substrate of gluconeogenesis? 

A. Lactate. 

B. Aspartate. 

C. Glutamate. 

D. a-Ketoglutarate. 

E. Serine. 

 79. A newborn child had dyspepsia phenomena 

(diarrhea, vomiting) detected after feeding with 

milk. After additional feeding with glucose the 

morbid symptoms disappeared. The insufficient 

activity of what enzyme that takes part in the 

carbohydrates breakdown causes the indicated 

disorders? 

A. Lactase. 

B. Amylase. 

C. Saccharase. 

D.lsomaltase. 

E. Maltase. 

 80. A 2-year-old boy has the increase of liver 

and spleen sizes detected and eye cataract present. 

The total sugar level in blood is increased, but 

glucose tolerance is within the normal range. The 

inherited disturbance of the metabolism of what 

substance is the cause of the indicated state? 

A. Galactose  

B. Fructose. 

C.  Glucose. 

D. Maltose. 

E. Saccharose. 

 81. A 57-year-old patient, suffering from insulin 

dependent diabetes mellitus, showed the 

development of ketoacidosis. The biochemical 

mechanism of the development of this pathology is 

decreasing of Acetyl-CoA utilization due to the 

deficiency of: 

A. Oxaloacetate  

B. 2-0xoglutarate. 

C. Glutamate. 

D. Aspartate. 

E. Succinate. 

 82. A 38-year-old man is receiving treatment for 

schizophrenia in hospital. The initial levels of 

glucose, ketone bodies and urea in the blood are 

within the normal range. Shock therapy put into 

practice by regular insulin injections resulted in the 

development of the comatose state which improved 

the clinical status of the patient. What is the most 

probable cause of insulin coma? 

A. Hypoglycemia. 

B. Dehydratation of tissues. 

C. Metabolic acidosis. 

D. Ketonemia. 

E. Hyperglycemia. 

 83. A 7-year-old girl manifests obvious signs of 

anemia. Laboratory tests showed the deficiency of 

pyruvate kinase activity in erythrocytes. The 

disorder of what biochemical process is a major 

factor in the development of anemia? 

A. Anaerobic glycolysis.  

B. Oxidative phosphorylation. 

C. Tissue respiration. 

D. Breaking up of peroxides. 

E. Deamination of amino acid. 

 84. A 45-year-old woman does not have any 

symptoms of insulin dependent diabetes mell itus 

but testing on an empty stomach showed the 

increase of the blood glucose level (7.5 mM/l). What 

additional laboratory test needs to be done to 

substantiate the diagnosis? 

A. Determination of tolerance to glucose on an 

empty stomach.  

B. Determination of ketone bodies concentration in 

the urine. 

C. Determination of rest nitrogen level in the blood. 

D. Determination of tolerance to glucose. 

E. Determination of glycosylated hemoglobin level. 

 85. What biochemical process is stimulated in 

the liver and kidneys of a patient exhausted by 

starvation? 

A. Gluconeogenesis. 

B. Synthesis of urea. 

C. Synthesis of bilirubin. 

D.Formation of hippuric acid. 

E. Synthesis of uric acid. 

 86. When blood circulation in the damaged 

tissue is restored, then lactate accumulation comes 

to a stop and glucose consumption decelerates. 



 

68 

 

These metabolic changes are caused by activation of 

the following process:     

A. Aerobic glycolysis.    

B. Anaerobic glycolysis.    

C. Lipolysis.    

D. Gluconeogenesis.    

E. Glycogen biosynthesis.    

 87. One of the means of regulating enzyme 

activity in a human body is the covalent 

modification Glycogen phosphorylase and glycogen 

synthetase activity is regulated by the following type 

of covalent modification? 

A. Phosphorylation-dephosphorylation. 

B. ADP-ribosylation 

C. Methylation 

D. Hydrolysis 

E. Sulfonation  

 88. Buffer capacity of blood was decreased in 

the worker due to exhausting muscular work. Entry 

of what acid substance to the blood can this state be 

explained? 

A. Lactate. 

B. Pyruvate. 

C. 1,3-bisphosphoglycerate. 

D. α-ketoglutarate. 

E. 3-phosphoglycerate. 

 89. Untrained people often have muscle pain 

after sprints as a result of lactate accumulation. This 

might be caused by intensification of the following 

biochemical process:    

A. Glycolysis.    

B. Gluconeogenesis.    

C. Pentose phosphate pathway.    

D. Lipogenesis.    

E. Glycogenesis.   

 90. As a result of exhausting muscular work a 

worker has largely reduced buffer capacity of blood. 

What acidic substance that came to blood caused 

this phenomenon?   

A. Lactate.   

B. Pyruvate.   

C. 1,3-bisphosphoglycerate.   

D. 3-phosphoglycerate.   

E. -. 

 91. After a sprint an untrained person develops 

muscle hypoxi This leads to the accumulation of the 

following metabolite in muscles:    

A. Lactate.    

B. Ketone bodies.    

C. Acetyl CoA.    

D. Glucose 6-phosphate.   

E. Oxaloacetate.    

 92. Myocyte cytoplasm contains a big number 

of dissolved metabolites of glucose oxidation. Name 

one of them that turns directly into a lactate:    

A. Pyruvate.   

B. Oxaloacetate.   

C. Glycerophosphate.   

D. Glucose 6-phosphate.   

E. Fructose 6-phosphate. 

 93. During starvation muscle proteins break up 

into free amino acids. These compounds will be the 

most probably involved into the following process:    

A. Gluconeogenesis in liver.   

B. Gluconeogenesis in muscles.   

C. Synthesis of higher fatty acids.   

D. Glycogenolysis.    

E. Decarboxylation.   

 94. Characteristic sign of glycogenosis is muscle 

pain during physical work. Blood examination 

reveals usually hypoglycemi This pathology is 

caused by congenital deficiency of the following 

enzyme:    

A. Glycogen phosphorylase.    

B. Glucose 6-phosphate dehydrogenase.    

C. Alpha amylase.    

D. Gamma amylase.   

E. Lysosomal glycosidase. 

 95. A child is languid, apathetic Liver is 

enlarged and liver biopsy revealed a significant 

excess of glycogen Glucose concentration in the 

blood stream is below normal. What is the cause of 

low glucose concentration?   

A. Low (absent) activity of glycogene 

phosphorylase in liver.  

B. Low (absent) activity of hexokinase.   

C. High activity of glycogen synthetase.   

D. Low (absent) activity of glucose 6-phosphatase.   

E. Deficit of a gene that is responsible for synthesis 

of glucose 1-phosphaturidine transferase.    

 96. Galactosemia is revealed in the child 

Concentration of glucose in the blood is not 

considerably change Deficiency of what enzyme 

caused this illness? 

A. Galactose-1-phosphate uridyltransferase. 

B. Amylo-1,6-glucosidase. 

C. Phosphoglucomutase.   

D. Galactokinase. 

E. Hexokinase.   

 97. A 3-year-old child with fever was given 

aspirin. It resulted in intensified erythrocyte 

haemolysis. Hemolytic anemia might have been 

caused by congenital insufficiency of the following 

enzyme:    

A. Glucose 6-phosphate dehydrogenase.   
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B. Glucose 6-phosphatase.   

C. Glycogen phosphorylase.   

D. Glycerol phosphate dehydrogenase.   

E. γ-glutamiltransferase.   

 98. A child's blood presents high content of 

galactose, glucose concentration is low. There are 

such presentations as cataract, mental deficiency, 

adipose degeneration of liver. What disease is it?   

A. Galactosemia.   

B. Diabetes mellitus.   

C. Lactosemia.   

D. Steroid diabetes.   

E. Fructosemia.   

 99. To prevent long-term effects of 4-day 

malaria a 42-year-old patient was prescribed 

primaquine. On the 3-rd day from the begin of 

treatment there appeared stomach and heart pains, 

dyspepsia, general cyanosis, hemoglobinuria. What 

caused side effects of the preparation?  

A. Genetic insufficiency of glucose 6-phosphate 

dehydrogenase.  

B. Delayed urinary excretion of the preparation.  

C. Cumulation of the preparation.  

D. Decreased activity of microsomal liver enzymes. 

E. Drug potentiation by other preparations. 

 100. A child has got galactosemia. 

Concentration of glucose in blood has not 

considerably changed. Deficiency of what enzyme 

caused this illness?  

A. Galactose-1-phosphate uridyltransferase.  

B. Phosphoglucomutase.  

C. Amylo-1,6-glucosidase.  

D. Galactokinase. 

E. Hexokinase. 

 101. A patient ill with neurodermatitis has been 

taking prednisolone for a long time. Examination 

revealed high rate of sugar in his blood. This 

complication is caused by the drug influence upon 

the following link of carbohydrate metabolism:  

A. Gluconeogenesis activation.  

B. Inhibition of glycogen synthesis.  

C. Intensification of glucose absorption in the 

bowels.  

D. Glycogenogenesis activation.  

E. Activation of insulin decomposition. 

 102. Some students developed myodynia after 

continuous physical activity during physical 

education. The reason for such condition was 

accumulation of lactic acid in the skeletal muscles. It 

was generated in the students' bodies after activation 

of the following process:  

A. Glycolysis.  

B. Gluconeogenesis. 

C. Glycogenolysis.  

D. Pentose-phosphate cycle.  

E. Lipolysis.  

 103. A nontrained man has usually muscular 

hypoxy after a sprint. What metabolite accumulates 

in the muscles as a result of it? 

A. Lactate. 

B. Ketone bodies   

C. Glucose 6-phosphate  

D. Oxaloacetate 

E. -  

 104. Chronic overdosage of glucocorticoids 

leads to the development of hyperglycemia. What 

process of carbohydrate metabolism is responsible 

for this effect?    

A. Gluconeogenesis. 

B. Glycogenolysis   

C. Aerobic glycolisis   

D. Pentose-phosphate cycle   

E. Glycogenesis   

 105. During starvation normal rate of glucose is 

maintained by means of gluconeogenesis activation. 

What substance can be used as a substrate for this 

process?     

A. Alanine. 

B. Ammonia   

C. Adenine   

D. Urea     

E. Guanine   

 106. Medical ambulance delivered a 2-year-old 

girl to the children's department. Objectively: the 

child is inert, apathetic. Liver is enlarged, study of 

biopsy material revealed glycogen excess. Blood 

glucose rate is below normal. The most probable 

cause of hypoglycemia is:    

A. Low activity of glycogen phosphorylase. 

B. High activity of glucokinase   

C. Low activity of glucose 6-phosphatase   

D. Low activity of glucose 1-phosphate uridine 

transferase   

E. Low activity of glycogen synthase   

 107. Medical ambulance delivered a 2-year-old 

girl to the children's department. Objectively: the 

child is inert, apathetic. Liver is enlarged, study of 

biopsy material revealed glycogen excess. Blood 

glucose rate is below normal. The most probable 

cause of hypoglycemia is:    

A. Low activity of glycogen phosphorylase. 

B. High activity of glucokinase   

C. Low activity of glucose 6-phosphatase   

D. Low activity of glucose 1-phosphate uridine 

transferase   

E. Low activity of glycogen synthase   



 

70 

 

 108. Clinical examination enabled to make a 

provisional diagnosis: stomach cancer. Gastric juice 

contained lactic acid. What type of glucose 

catabolism turns up in the cancerous cells?  

A. Anaerobic glycolysis. 

B. Pentose Phosphate Pathway 

C. Gluconeogenesis 

D. Aerobic glycolysis 

E. Glucose alanine cycle 

 109. A 22-year-old woman has been taking 

sulfanilamides for a long time that led to symptoms 

of hemolytic anaemia caused by hereditary 

disturbance of synthesis of glucose 6-phosphate 

dehydrogenase. This enzyme of pentose-phosphate 

cycle is responsible for generation of:    

A. NADP-H2. 

B. NAD 

C. FAD 

D. FMN 

E. ATP. 

 110. It has been revealed that intense physical 

exercise causes activation of gluconeogenesis in 

liver of experimantal rats. Which substance is 

glucose precursor in this case?     

A. Pyruvate      

B. Glycogen      

C. Urea     

D. Stearate 

E. Palmitate. 

 111. It is known that the pentose phosphate 

pathway occuring in the adipocytes of adipose tissue 

acts as a cycle. What is the main function of this 

cycle in the adipose tissue?     

A. NADPH2 generation     

B. Energy generation     

C. Glucose oxidation to end products     

D. Xenobiotic detoxification     

E. Ribose-phosphate production     

 112. A patient is diagnosed with 

glucocerebroside lipidosis (Gaucher's disease) that 

manifests as splenomegaly, liver enlargement, 

affected bone tissue, and neuropathies. What 

enzyme of complex lipid catabolism is deficient, 

thus causing this disease? 

A. Glucocerebrosidase 

B. Hyaluronidase 

C. Sphingomyelinase 

D. β-galactosidase 

E. Hexosaminidase 

 113. People, who for a long time remained in 

hypodynamic state, develop intense pain in the 

muscles after a physical exertion. What is the most 

likely cause of this pain? 

A. Accumulation of lactic acid in muscles 

B. Intensive breakdown of muscle proteins 

C. Accumulation of creatinine in muscles 

D. Decreased content of lipids in muscles 

E. Increased content of ADP in muscles 

 114. Blood test of the patient revealed albumine 

content of 20 g/l and increased activity of lactate 

dehydrogenase isoenzyme 5 (LDH5). These results 

indicate disorder of the following organ: 

A. Liver 

B. Kidneys 

C. Heart 

D. Lungs 

E. Spleen 

 115. Human red blood cells contain no 

mitochondria. What is the main pathway for ATP 

production in these cells? 

A. Anaerobic glycolysis 

B. Aerobic glycolysis 

C. Oxidative phosphorylation 

D. Creatine kinase reaction 

E. Cyclase reaction 

 116. When blood circulation in the damaged 

tissue is restored, lactate accumulation stops and 

glucose consumption decelerates. These metabolic 

changes are caused by activation of the following 

process: 

A. Aerobic glycolysis 

B. Anaerobic glycolysis 

C. Lipolysis 

D. Gluconeogenesis 

E. Glycogen biosynthesis 

 117. Untrained people often have muscle pain 

after sprints as a result of lactate accumulation. This 

can be caused by intensification of the following 

biochemical process: 

A. Glycolysis 

B. Gluconeogenesis 

C. Pentose phosphate pathway 

D. Lipogenesis 

E. Glycogenesis 

 118. Diseases of respiratory system and 

circulatory disorders impair the transport of oxygen, 

thus causing hypoxia. Under these conditions the 

energy metabolism is carried out by anaerobic 

glycolysis. As a result, the following substance is 

generated and accumulated in blood: 

A. Lactic acid 

B. Pyruvic acid 

C. Glutamic acid 

D. Citric acid 

E. Fumaric acid 
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 119. 6 hours after the myocardial infarction a 

patient was found to have elevated level of lactate 

dehydrogenase in blood. What isoenzyme should be 

expected in this case? 

A. LDH1 

B. LDH2 

C. LDH3 

D. LDH4 

E. LDH5 

 120. Researchers isolated 5 isoenzymic forms of 

lactate dehydrogenase from the human blood serum 

and studied their properties. What property indicates 

that the isoenzymic forms were isolated from the 

same enzyme? 

A. Catalyzation of the same reaction 

B. The same molecular weight 

C. The same physicochemical properties 

D. Tissue localization 

E. The same electrophoretic mobility 

 121. Some students developed myodynia after 

continuous physical activity during physical 

education. The reason for such condition was 

accumulation of lactic acid in the skeletal muscles. It 

was generated in the students’ bodies after activation 

of the following process: 

A. Glycolysis 

B. Gluconeogenesis 

C. Pentose-phosphate cycle 

D. Lipolysis 

E. Glycogeny 

 122. After a sprint an untrained person develops 

muscle hypoxia. This leads to the accumulation of 

the following metabolite in muscles: 

A. Lactate 

B. Ketone bodies 

C. Acetyl CoA 

D. Glucose 6-phosphate 

E. Oxaloacetate 

 123. Cytoplasm of the myocytes contains a lot 

of dissolved metabolites resulting from glucose 

oxidation. Name the metabolite that turns directly 

into lactate: 

A. Pyruvate 

B. Oxaloacetate 

C. Glycerophosphate 

D. Glucose-6-phosphate 

E. Fructose-6-phosphate 

 124. A patient presents high activity of LDH1,2, 

aspartate aminotransferase, creatine phosphokinase. 

In what organ (organs) is the development of a 

pathological process the most probable? 

A. In the heart muscle (initial stage of myocardium 

infarction) 

B. In skeletal muscles (dystrophy, atrophy) 

C. In kidneys and adrenals 

D. In connective tissue 

E. In liver and kidneys 

 125. As a result of exhausting muscular work a 

worker has largely reduced buffer capacity of blood. 

What acidic substance that came to blood caused 

this phenomenon? 

A. Lactate 

B. Pyruvate 

C. 1,3-bisphosphoglycerate 

D. 3-phosphoglycerate 

E. – 

 126. A 7-year-old girl has signs of anemia. 

Laboratory examination revealed pyruvate kinase 

deficiency in erythrocytes. What process disturbance 

plays the main role in anemia development? 

A. Anaerobic glycolysis 

B. Oxidative phosphorylation 

C. Tissue respiration 

D. Peroxide decomposition 

E. Amino acids desamination 

 127. Desulfiram is widely used in medical 

practice to prevent alcocholism. It inhibits aldehyde 

dehydrogenase. Increased level of what metabolite 

causes aversion to alcochol? 

A. Acetaldehyde 

B. Ethanol 

C. Malonyl aldehyde 

D. Propionic aldehyde 

E. Methanol 

 128. The high level of Lactate Dehydrogenase 

(LDH) isozymes concentration showed the increase 

of LDH-1 and LDH-2 in a patient’s blood plasma. 

Point out the most probable diagnosis: 

A. Myocardial infarction 

B. Skeletal muscle dystrophy 

C. Diabetes mellitus 

D. Viral hepatitis 

E. Acute pancreatitis 

 129. A patient present with hypoxia. What 

metabolic process activates when oxygen supply is 

insufficient? 

A. Anaerobic glycolysis 

B. Urea cycle 

C. Pentose-phosphate pathway 

D. Oxidative decarboxylation of keto acids 

E. Tricarboxylic acid cycle 

 130. A patient was found to have an increased 

blood serum LDH-1 activity. In which organ is the 

pathological process localized? 

A. Heart 

B. Liver 
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C. Kidneys 

D. Stomach 

E. Muscles 

 131. Under anaerobic conditions during 

glycolysis ATP is synthesized by the way of 

substrate phosphorylation. This process uses energy 

of other highenergy compounds. Specify one of such 

compounds: 

A. Phosphoenol pyruvate 

B. Glucose 6-phosphate 

C. Lactate 

D. Pyruvate 

E. Glucose 

 132. Red blood cells for proper function need 

energy in form of ATP. What process provides the 

red blood cell with required amount of ATP? 

A. Anaerobic glycolysis 

B. Aerobic oxidation of glucose 

C. Tricarboxylic acid cycle 

D. β-oxidation of fatty acids 

E. Pentosophosphate pathway 

 133. During consumption of cakes or sweets in 

mixed saliva a transient increase in lactate level 

takes place. Activation of what biochemical process 

causes this effect? 

A. Anaerobic glycolysis 

B. Tissue respiration 

C. Aerobic glycolysis 

D. Gluconeogenesis 

E. Microsomal oxidation 

 134. Glycolysis - a universal pathway in the 

living cell. The enzymes of glycolysis are located in 

the: 

A. Cytoplasm of every living cell 

B. Cytoplasm of red blood cell only 

C. Mitochondria of striated muscle cell 

D. Nuclei of liver cells 

E. Lysosomal vesicles 

 135. The enzyme pyruvate kinase catalyses the 

transfer of high energy phosphate from phosphoenol 

pyruvate to ADP. Pyruvate kinase requires __ ions 

for maximum activity: 

A. Mg2+ 

B. Ba2+ 

C. Fe2+ 

D. Br- 

E. Cl- 

 136. A 58-year-old man is brought to emergency 

after he was found unconscious. Examination of 

patient revealed general weakness, hypoglycemia, 

blood pH = 7,24. Hypoglycemia is likely related to 

his alcohol use. Excessive intake of ethanol 

increases the ratio: 

A. NADH/NAD+ 

B. NADPH/NADP+ 

C. NAD+/NADH 

D. FADH2/FAD 

E. FAD/FADH2 

 137. Under anaerobic conditions ATP are 

synthesized. ATP is produced by the process of: 

A. Substrate phosphorylation 

B. Oxidative phosphorylation 

C. Photosynthetic phosphorylation 

D. Transfer of phosphate group from fructose-

bisphosphate upon ADP 

E. Deamination of amino acids 

 138. Lactate dehydrogenase is an oligomeric 

molecule which contains the next number of 

subunits: 

A. Four 

B. Three 

C. Two 

D. Six 

E. Eight 

 139. Which of the following statements about 

the glycolytic intermediate, fructose-6-phosphate is 

correct? 

A. In glycolysis fructose-6-phosphate is an aldol but 

is not itself split by the aldol reaction until 

phosphorylated to fructose-1:6-bisphosphate 

B. In glycolysis fructose-6-phosphate is converted to 

glucose-6-phosphate and can then be split by the 

aldol reaction into an aldehyde and a ketone 

C. In glycolysis fructose-6-phosphate is an aldol so 

once phosphorylated to fructose-1:6-bisphosphate 

cannot be split by the aldol reaction into an aldehyde 

and a ketone 

D. In glycolysis fructose-6-phosphate is formed 

from glucose-6-phosphate and is split by the aldol 

reaction into an aldehyde and a ketone 

E. – 

 140. Glucokinase can be characterized by one of 

the next statements: 

A. It has a much higher Michaelis constant (Km) for 

glucose than does hexokinase 

B. ATP is activator of this enzyme 

C. The reaction that this enzyme catalyses produces 

a high energy phosphate 

D. It is the major regulatory enzyme of glycolysis 

E. It is located in mitochondria 

 141. Most of the reactions of glycolysis are 

reversible. However, the three steps are irreversible. 

Specify these enzymes: 

A. Hexokinase, phosphofructokinase and pyruvate 

kinase 
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B. Pyruvate kinase, phosphoglycerate kinase, 

phosphoglycerate mutase 

C. Phosphofructokinase, phosphohexose isomerase, 

enolase 

D. Glucokinase, enolase, phosphoglycerate mutase 

E. Phosphohexose isomerase, phosphoglycerate 

mutase, hexokinase, 

 142. One mole of glucose in glycolytic pathway 

in anaerobic conditions produces: 

A. Two moles of lactate 

B. Three moles of lactate 

C. Four moles of lactate 

D. One moles of lactate 

E. Five moles of lactate 

 143. In some anaerobic bacteria the pyruvate 

produced by glycolysis is converted to the ethyl 

alcohol (alcoholic fermentation). What is the 

biological significance of this process? 

A. NAD+ replenishment 

B. Lactate production 

C. ADP production 

D. Providing the cells with NADPH 

E. ATP production 

 144. Which of the following enzyme-catalysed 

reactions has a product containing a newly formed 

high energy phosphate bond? 

A. 2-Phosphoglycerate to phosphoenolpyruvate 

B. 3-Phosphoglycerate to 2-phosphoglycerate 

C. The phosphorylation of glucose 

D. Dihydroxyacetone phosphate to glyceraldehydes 

phosphate 

E. Fructose-1,6-bisphosphate to glyceral-dehydes-3-

phosphate and dihydroxyacetone phosphate 

 145. The following is an enzyme required for 

glycolysis: 

A. Pyruvate kinase 

B. Pyruvate dehydrogenase 

C. Pyruvate carboxylase 

D. Glucose-6-phosphatose 

E. Glycerokinase 

 146. As a result of anaerobic glycolysis glucose 

is converted to: 

A. Lactic acid 

B. Citric acid 

C. Glycogen 

D. Succinic acid 

E. Acetoacetic acid 

 147. Chose the correct statement of 

phosphofructokinase properties: 

A. AMP is an activator of this enzyme 

B. The reaction that this enzyme catalyzes produces 

a high energy phosphate bond without the 

involvement of ADP or ATP 

C. It is not regulatory enzyme of glycolysis 

D. The substrate of this enzyme is glucose-6-

phosphate 

E. This enzyme catalyzes the interconversion of 

dihydroxyacetone phosphate and glyceraldehydes-3-

phosphate 

 148. Alcoholic fermentation occurs in yeast and 

several bacterial species. In this process product of 

pyruvate decarboxylation is: 

A. Acetaldehyde 

B. Ethanol 

C. Lactate 

D. Phosphoenolpyruvate 

E. Glucose 

 149. Which of the following is a substrate for 

aldolase activity in glycolytic pathway? 

A. Fructose-1,6- bisphosphate 

B. Glucose-1,6-bisphosphate 

C. Glucose-6-phosphate 

D. Fructose-6-phosphate 

E. Glyceraldehyde-3-phosphate 

 150. The oxidation of lactic acid to pyruvic acid 

requires the following vitamin derivative as the 

hydrogen carrier: 

A. NAD+ 

B. FAD 

C. FMN 

D. Coenzyme A 

E. Lithium pyrophosphate 

 151. Glycolysis is also referred to as: 

A. Embden-Meyerhof-Parnas pathway 

B. Lineweaver-Burk pathway 

C. Krebs-Henseleit pathway 

D. Chargaff pathway 

E. Watson-Crick pathway 

 152. The combination of subunits in lactate 

dehydrogenase molecule makes it possible to create 

the next number of isoenzymes: 

A. Five 

B. Four 

C. Six 

D. Three 

E. Eight 

 153. Which of the following enzymes is not 

involved in glycolysis: 

A. Glucose oxidase 

B. Glucokinase 

C. Hexokinase 

D. Aldolase 

E. Enolase 

 154. Anaerobic oxidation of glucose to lactate is 

regulated by appropriate enzymes. What enzyme is 

the major regulator of this process? 
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A. Phosphofructokinase 

B. Enolase 

C. Glucose-6-phosphate isomerase 

D. Lactate dehydrogenase 

E. Aldolase 

 155. During glycolysis fructose-1,6-

bisphosphate is decomposed by the enzyme: 

A. Aldolase 

B. Hexokinase 

C. Enolase 

D. Fructokinase 

E. Disphosphofructophosphatase 

 156. Which mammalian cell does not have 

aerobic pathway of glucose catabolism? 

A. Red blood cell 

B. Nerve cell 

C. Sperm cell 

D. Ovum 

E. Liver cell 

 157. The irreversible reactions of glycolysis 

include that catalyzed by: 

A. Phosphofructokinase 

B. Phosphohexose isomerase 

C. Fructose-bisphosphate aldolase 

D. Glyceraldehyde-3-phosphate dehydrogenase 

E. Phosphoglycerate kinase 

 158. In yeast cells occurs a process which is 

similar to glycolysis – alcohol fermentation. In 

course of this process through several stages from 

pyruvate is produced: 

A. Ethanol 

B. Acetaldehyde 

C. Lactate 

D. Pyruvate 

E. Glyceraldehyde 

 159. The major metabolic product produced 

under normal circumstances by erythrocytes and by 

muscle cells during intense exercise is recycled 

through liver in the Cori cycle. The metabolite is: 

A. Lactate 

B. Alanine 

C. Oxaloacetate 

D. Glycerol 

E. NADH 

 160. A 24-year-old man presented with 

symptoms of shortness of breath, weakness and 

fatigue. His hemoglobin level was 7g/dl. Red blood 

cell isolated from the patient showed abnormally 

low-level of lactate. A deficiency of which of the 

following enzymes would be the most likely cause 

for patient’s anemia? 

A. Pyruvate kinase 

B. Glucokinase 

C. Hexokinase 

D. Phosphofructokinase 

E. Phosphoglucose isomerase 

 161. Which out of the following enzymes 

cleaves a carbon-carbon bond in the pathway of 

glycolysis? 

A. Aldolase 

B. Glyceraldehyde-3-phosphate dehydrogenase 

C. Enolase 

D. Phosphoglycerate mutase 

E. Phosphoglycerate kinase 

 162. Phosphoglycerate kinase functions in 

carbohydrate metabolism to produce ATP via: 

A. Substrate level phosphorylation 

B. Oxidative phosphorylation 

C. Oxidative decarboxylation 

D. Phosphorolysis 

E. Oxidative deamination 

 163. A 7-year-old child presents with marked 

signs of hemolytic anemia. Biochemical analysis of 

erythrocytes determined low concentration of 

NADPH and reduced glutathione. What enzyme is 

deficient in this case leading to the biochemical 

changes and their clinical manifestations? 

A. Glucose-6-phosphate dehydrogenase 

B. Hexokinase 

C. Fructokinase 

D. Pyruvate kinase 

E. Lactate dehydrogenase 

 164. A patient, who has been subsisting 

exclusively on polished rice, has developed 

polyneuritis due to thiamine deficiency. What 

substance is an indicator of such avitaminosis, when 

it is excreted with urine? 

A. Pyruvic acid 

B. Malate 

C. Methylmalonic acid 

D. Uric acid 

E. Phenyl pyruvate 

 165. It is known that pentose-phosphate 

pathway actively functions in the erythrocytes. What 

is the main function of this metabolic pathway in the 

erythrocytes? 

A. Counteraction to lipid peroxidation 

B. Activation of microsomal oxidation 

C. Neutralization of xenobiotics 

D. Oxidation of glucose into lactate 

E. Increase of lipid peroxidation 

 166. An infant, who was on synthetic formula 

feeding, developed signs of vitamin B1 deficiency. 

What reactions does this vitamin take part in? 

A. Keto acids oxidative decarboxylation 

B. Amino acids transamination 
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C. Amino acids decarboxylation 

D. Proline hydroxylation 

E. Redox reactions 

 167. It has been determined that one of pesticide 

components is sodium arsenate that blocks lipoic 

acid. Enzyme activity can be impaired by this 

pesticide. Name this enzyme: 

A. Pyruvate dehydrogenase complex 

B. Microsomal oxidation 

C. Methemoglobin reductase 

D. Glutathione peroxidase 

E. Glutathione reductase 

 168. When blood circulation in the damaged 

tissue is restored, lactate accumulation stops and 

glucose consumption decelerates. These metabolic 

changes are caused by activation of the following 

process: 

A. Aerobic glycolysis 

B. Anaerobic glycolysis 

C. Lipolysis 

D. Gluconeogenesis 

E. Glycogen biosynthesis 

 169. Fructosuria is known to be connected with 

inherited deficiency of fructose-1-phosphate 

aldolase. What product of fructose metabolism will 

accumulate in the organism resulting in toxic action? 

A. Fructose 1-phosphate 

B. Glucose 1-phosphate 

C. Glucose 6-phosphate 

D. Fructose 1,6-biphosphate 

E. Fructose 6-phosphate 

 170. A patient has an increased pyruvate 

concentration in blood, most of it is excreted with 

the urine. What kind of avitaminosis has this 

patient? 

A. B1 

B. E 

C. B3 

D. B6 

E. B2 

 171. A 3-year-old child with fever was given 

aspirin. It resulted in intensified erythrocyte 

hemolysis. Hemolytic anemia might have been 

caused by congenital insufficiency of the following 

enzyme: 

A. Glucose 6-phosphate dehydrogenase 

B. Glucose 6-phosphatase 

C. Glycogen phosphorylase 

D. Glycerol phosphate dehydrogenase 

E. γ-glutamiltransferase 

 172. A child’s blood presents high content of 

galactose, glucose concentration is low. There are 

such presentations as cataract, mental deficiency, 

adipose degeneration of liver. What disease is it? 

A. Galactosemia 

B. Diabetes mellitus 

C. Lactosemia 

D. Steroid diabetes 

E. Fructosemia 

 173. To prevent long-term effects of 4-day 

malaria a 42-year-old patient was prescribed 

primaquine. On the 3-rd day from the begin of 

treatment there appeared stomach and heart pains, 

dyspepsia, general cyanosis, hemoglobinuria. What 

caused side effects of the preparation? 

A. Genetic insufficiency of glucose-6-phosphate 

dehydrogenase 

B. Cumulation of the preparation 

C. Decreased activity of microsomal liver enzymes 

D. Delayed urinary excretion of the preparation 

E. Drug potentiation by other preparations 

 174. Pyruvate concentration in the patient’s 

urine has increased 10 times from normal amount. 

What vitamin deficiency can be the reason of this 

change: 

A. Vitamin B1 

B. Vitamin C 

C. Vitamin A 

D. Vitamin E 

E. Vitamin B6 

 175. A child has got galactosemia. 

Concentration of glucose in blood has not 

considerably changed. Deficiency of what enzyme 

caused this illness? 

A. Galactose-1-phosphate uridyltransferase 

B. Amylo-1,6-glucosidase 

C. Phosphoglucomutase 

D. Galactokinase 

E. Hexokinase 

 176. Purine ring biosynthesis occurs in ribose-5-

phosphate through gradual accumulation of nitrogen 

and carbon atoms and closing of the rings. The 

source of ribose phosphate is the process of: 

A. Pentose phosphate cycle 

B. Glycolysis 

C. Glyconeogenesis 

D. Gluconeogenesis 

E. Glycogenolysis 

 177. Vitamin B1 deficiency has a negative effect 

on a number of processes. This is caused by the 

dysfunction of the following enzyme: 

A. Pyruvate dehydrogenase complex 

B. Aminotransferase 

C. Succinate dehydrogenase 

D. Glutamate 
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E. Lactate dehydrogenase 

 178. Oxidative decarboxylation of pyruvic acid 

is catalyzed by a multienzyme complex with several 

functionally linked coenzymes. Name this complex: 

A. Thymidine diphosphate (TDP), flavin adenine 

dinucleotide (FAD), coenzyme A (CoASH), nicotine 

amide adenine dinucleotide (NAD), lipoic acid 

B. Flavin adenine dinucleotide (FAD), 

tetrahydrofolicacid, pyridoxal-5-phosphate, 

thymidine diphosphate (TDP), choline 

C. Nicotine amide adenine dinucleotide (NAD), 

pyridoxal-5-phosphate, thymidine diphosphate 

(TDP), methylcobalamin, biotin 

D. Coenzyme A (CoASH), flavin adenine 

dinucleotide (FAD), pyridoxal-5phosphate, 

tetrahydrofolic acid, carnitine 

E. Lipoic acid, tetrahydrofolic acid, pyridoxal-5-

phosphate, methylcobalamin 

 179. Sulfanilamides are applied as antimicrobal 

agents in clinical practice. Sulfanilamide treatment, 

however, can result in hemolytic anemia 

development in patients that suffer from genetic 

defect of the following enzyme of pentose phosphate 

metabolism in erythrocytes: 

A. Glucose-6-phosphate dehydrogenase 

B. Hexokinase 

C. Transketolase 

D. Transaldolase 

E. Pyruvate kinase 

 180. Pyruvic acid as an intermediate metabolite 

of carbohydrate, lipid and amino acid metabolism 

can undergo oxidative decarboxylation. The cause of 

this process is the lack of the following nutrient in 

the diet: 

A. Thiamin 

B. Pyridoxine 

C. Ascorbic acid 

D. Citrine 

E. Pangamic acid 

 181. It is known that the pentose phosphate 

pathway occuring in the adipocytes of adipose tissue 

acts as a cycle. What is the main function of this 

cycle in the adipose tissue? 

A. NADPH2 generation 

B. Ribose-phosphate production 

C. Xenobiotic detoxification 

D. Energy generation 

E. Glucose oxidation to end products 

 182. The following enzyme is required for the 

hexose monophosphate shunt pathway: 

A. Glucose-6-phosphate dehydrogenase 

B. Glucose-6-phosphatase 

C. Phosphorylase 

D. Phosphofructokinase 

E. Pyruvate dehydrogenase 

 183. Pyruvate dehydrogenase complex and α-

ketoglutarate dehydrogenase complex require the 

following for their oxidative decarboxylation: 

A. TPP, Lipoamide, CoASH, FAD, NAD+ 

B. CoASH and lipoic acid 

C. NAD+ and FAD 

D. CoASH and TPP 

E. TPP 

 184. Biosynthesis of the purine ring occurs 

owing to ribose-5-phosphate by gradual joining of 

nitrogen and carbon atoms inside the heterocycle 

structure and closing of the rings. The metabolic 

source of ribose-5-phosphate is: 

A. Pentose phosphate pathway 

B. Glycolysis 

C. Gluconeogenesis 

D. Glycogenosis 

E. Glycogenolysis 

 185. Ribulose 5 phosphate (RU5P) is converted 

to ribose 5 phosphate (R5P) by the enzyme? 

A. Ribose-5-phosphate isomerase 

B. Ribose 5 phosphate dehydrogenase 

C. Ribulose 5 phosphate dehydrogenase 

D. Ribulose-5-phosphate isomerase 

E. Aldolase 

 186. Galactose is phosphorylated by 

galactokinase to form: 

A. Galactose-1-phosphate 

B. Galactose-6-phosphate 

C. Galactose-1,6-diphosphate 

D. Glucose-6-phosphate 

E. All of these 

 187. Individuals who eat fresh fava beans are 

protected to a certain extent from malaria. Which 

enzyme deficiency takes place under these 

conditions? 

A. Glucose-6-phosphate dehydrogenase 

B. Transketoase 

C. Pyruvate dehydrogenase 

D. Ribulosephoshate isomerase 

E. Transaldolase 

 188. The pentose phosphate pathway sometimes 

referred to as: 

A. Hexose monophosphate shunt 

B. Hexose bisphosphate shunt 

C. Embden-Meyerhof-Parnas pathway 

D. Chargaff pathway 

E. Krebs-Henseleit pathway 

 189. Lipoic acid is a cofactor of the next enzyme 

complex: 

A. Pyruvate dehydrogenase 
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B. Succinate dehydrogenase 

C. Lactate dehydrogenase 

D. Cytochrome oxidase 

E. Transketolase 

 190. Pyruvate decarboxylase (one of enzymes of 

pyruvate dehydrogenase complex) contains as 

coenzyme: 

A. Thiamine pyrophopsphate 

B. Ascorbic acid 

C. Folic acid 

D. Pyridoxine 

E. Tocoferol 

 191. Two important products of pentose 

phosphate pathway are: 

A. NADPH and pentose sugars 

B. Glucose and NADH 

C. Pentose sugars and sedoheptulose 

D. Pentose sugars and 4 membered sugars 

E. NADH and pentose sugars 

 192. Transketolase (one of enzymes of pentose 

phosphate pathway) contains as coenzyme: 

A. TPP 

B. Tocoferol 

C. Pyridoxine 

D. NAD 

E. Folic acid 

 193. A 2-year-old boy has the increase of liver 

and spleen sizes detected and eye cataract present. 

The total sugar level in blood is increased, but 

glucose tolerance is 

within the normal range. The inherited disturbance 

of the metabolism of what substance is the cause of 

the indicated state? 

A. Galactose 

B. Saccharose 

C. Maltose 

D. Fructose 

E. Glucose 

 194. Which of the following enzymes catalyze 

reaction: Fructose + ATP → Fructose-1-phosphate + 

ADP: 

A. Fructokinase 

B. Pyruvate kinase 

C. Galactokinase 

D. Hexokinase 

E. Glucokinase 

 195. Dehydrogenase enzymes of the hexose-

monophosphate shunt are: 

A. NADP+ specific 

B. NAD+ specific 

C. Biotin specific 

D. FAD specific 

E. FMN specific 

 196. In a patient are manifested symptoms of 

intoxication with arsenic compounds. What 

metabolic process is damaged taking into account 

that arsen containing substances inactivate lipoic 

acid? 

A. Oxidative decarboxylation of pyruvate 

B. Microsomal oxidation 

C. Coupling of oxidation and phopsphorylation 

D. Neutralization of superoxide anions 

E. Fatty acids biosynthesis 

 197. Before pyruvic acid enters the TCA cycle it 

must be converted to: 

A. Acetyl CoA 

B. α-ketoglutarate 

C. Lactate 

D. Citrate 

E. Glucose 

 198. Which from listed below vitamins is 

involved in the oxidative decarboxylation pyruvate? 

A. Lipoic acid 

B. Tocoferol 

C. Ascorbic acid 

D. Pyridoxine 

E. Folic acid 

 199. The oxidative phase of pentose phosphate 

pathway is very active in cells such as red blood 

cells or hepatocytes. Which of the following 

products is the end product of this phase? 

A. Ribulose-5-phoshate 

B. 6-Phospho-gluconate 

C. Pyruvate 

D. Glyceraldehyde-3-phosphate 

E. Fructose-6-phoshate 

 200. Which from listed below pathways is 

responsible for the synthesis of ribose-5-phosphate, 

a component of nucleic acids: 

A. Pentose phosphate pathway 

B. Embden-Meyerhof-Parnas pathway 

C. Oxidative decarboxylation of pyruvate 

D. Glycolysis 

E. Krebs cycle 

 201. Which of the following substances inhibit 

pentose phosphate pathway: 

A. NADPH+ 

B. Mg2+ 

C. NAD+ 

D. FAD 

E. ADP 

 202. NADPH serves to regenerate in red cells to 

prevent their lysis: 

A. Glutathione 

B. NADP 

C. Cysteine 
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D. Carnitine 

E. Cholesterol 

 203. There are several pathways for glucose 

transformation and utilization, one of them is 

pentose phosphate pathway, which actively proceeds 

in liver, adrewnal cortex, red blood cells. What is 

the main aim of this pathway? 

A. NADPH2 generation and production of pentoses 

B. Acetyl-CoA production 

C. Synthesis of glycogen and fat 

D. FADH2 generation 

E. NADH2 and gluconioc acid production 

 204. Our body can get pentoses from: 

A. HMP shunt 

B. Glycolytic pathway 

C. Uromic acid pathway 

D. TCA cycle 

E. Gluconeogenesis 

 205. Transketolase activity is affected in: 

A. Thiamine deficiency 

B. Pyridoxine deficiency 

C. Ascorbic acid deficiency 

D. Biotin deficiency 

E. PABA deficiency 

 206. Which of the following symptoms would 

be seen in a patient with a severe deficiency of 

thiamine? 

A. A decreased level of transketolase activity in red 

blood cells 

B. A decrease in blood level of lactate 

C. Xerophthalmia 

D. A low level of cell transaminase activity 

E. An increased clotting time of blood 

 207. Oxidative decarboxylation of pyruvate 

requires: 

A. CoASH 

B. Pyridoxal phosphate 

C. Biotin 

D. Cytochromes 

E. NADP+ 

 208. The glucosо-6-phosphate dehydrogenase 

deficiency causes hemolytic anemia due to lack of: 

A. NADPH 

B. NADP 

C. Pentoses 

D. ATP 

E. Cholesterol 

 209. The total number of moles of ATP 

produced by the aerobic oxidation of 1 mol of 

glucose is: 

A. 38 

B. 58 

C. 2 

D. 12 

E. 52 

 210. How many molecules of ATP are produced 

in oxidative decarboxylation of pyruvate: 

A. 6 

B. 4 

C. 2 

D. 12 

E. 38 

 211. During aerobic oxidation of glucose, 6 

molecules of ATP are produced by substrate level 

phosphorylation. Name the enzyme catalyzes 

substrate level phosphorylation: 

A. Phosphoglycerate kinase, pyruvate kinase, 

succinate thiokinase 

B. Hexokinase, phosphofructokinase, citrate 

synthase 

C. Isocitrate dehydrogenase, aldolase, enolase 

D. Transketolase, glucokinase, galactokinase 

E. Transketolase, fumarase, malate dehydrogenase 

 212. A 30-years old woman is training for her 

first marathon, and her coach has her keeping a pace 

that allows her to stay below her anaerobic 

threshold. By avoiding anaerobic muscle glycolysis, 

the pyruvate produced in the muscle does not 

accumulate because it is converted to which one of 

the following? 

A. Acetyl CoA 

B. Alanine 

C. Ethanol 

D. Lactic acid 

E. Fructose 

 213. During intensive muscle work there is a 

large amount of ammonia produced in the muscles. 

What amino acid plays the main role in the 

transportation of ammonia to the liver and 

participates in gluconeogenesis reactions? 

A. Alanine 

B. Arginine 

C. Lysine 

D. Ornithine 

E. Aspartate 

 214. A 40-year-old woman suffers from 

Cushing’s disease - steroid diabetes. On biochemical 

examination she has hyperglycemia and 

hypochloremia. What process activates in the first 

place in such patients? 

A. Gluconeogenesis 

B. Glycogenolysis 

C. Glucose reabsorption 

D. Glucose transport to the cells 

E. Glycolysis 
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 215. During intensive physical exertion, one of 

the energy sources for the working muscles is 

glucose produced as the result of gluconeogenesis. 

This process is the most intensive in the following 

organ: 

A. Liver 

B. Brain 

C. Lungs 

D. Muscles 

E. Stomach 

 216. Congenital pyruvate carboxylase 

deficiency causes physical and mental retardation in 

children and leads to early death. It is characterized 

by lactic acidemia, lactaciduria, and a number of 

metabolic disorders. Among others, inhibition of the 

following occurs: 

A. Citric acid cycle and gluconeogenesis 

B. Glycolysis and glycogenolysis 

C. Glycogenesis and glycogenolysis 

D. Lipolysis and lipogenesis 

E. Pentose-phosphate pathway and glycolysis 

 217. A child with point mutation presents with 

absence of glucose 6-phosphatase, hypoglycemia, 

and hepatomegaly. What pathology are these signs 

characteristic of? 

A. Von Gierke’s disease (Glycogen storage disease 

type I) 

B. Cori’s disease (Glycogen storage disease type III) 

C. Addison’s disease (Primary adrenal 

insufficiency) 

D. Parkinson’s disease 

E. McArdle’s disease (Glycogen storage disease 

type V) 

 218. Characteristic sign of glycogenosis is 

muscle pain during physical work. Blood 

examination usually reveals hypoglycemia. This 

pathology is caused by congenital deficiency of the 

following enzyme: 

A. Glycogen phosphorylase 

B. Glucose 6-phosphate dehydrogenase 

C. α-amylase 

D. γ-amylase 

E. Lysosomal glycosidase 

 219. Pancreas is known as a mixed gland. 

Endocrine functions include production of insulin by 

beta cells. This hormone affects metabolism of 

carbohydrates. What is its effect on the activity of 

glycogen phosphorylase (GP) and glycogen synthase 

(GS)? 

A. It inhibits GP and activates GS 

B. It activates both GP and GS 

C. It inhibits both GP and GS 

D. It activates GP and inhibits GS 

E. It does not affect the activity of GP and GS 

 220. Prolonged fasting causes hypoglycemia 

which is amplified by alcohol consumption, as the 

following process is inhibited: 

A. Gluconeogenesis 

B. Glycolysis 

C. Glycogenolysis 

D. Lipolysis 

E. Proteolysis 

 221. A child has a history of hepatomegaly, 

hypoglycemia, seizures, especially on an empty 

stomach and in stressful situations. The child is 

diagnosed with Gierke disease. This disease is 

caused by the genetic defect of the following 

enzyme: 

A. Glucose-6-phosphatase 

B. Amyloid-1,6-glycosidase 

C. Phosphoglucomutase 

D. Glycogen phosphorylase 

E. Glucokinase 

 222. Glycogen polysaccharide is synthesized 

from the active form of glucose. The immediate 

donor of glucose residues during the glycogenesisis: 

A. UDP-glucose 

B. Glucose-1-phosphate 

C. ADP-glucose 

D. Glucose-6-phosphate 

E. Glucose-3-phosphate 

 223. During starvation muscle proteins break up 

into free amino acids. These compounds will be the 

most probably involved into the following process: 

A. Gluconeogenesis in liver 

B. Gluconeogenesis in muscles 

C. Synthesis of higher fatty acids 

D. Glycogenolysis 

E. Decarboxylation 

 224. A patient ill with neurodermatitis has been 

taking prednisolone for a long time. Examination 

revealed high rate of sugar in his blood. This 

complication is caused by the drug influence upon 

the following link of carbohydrate metabolism: 

A. Gluconeogenesis activation 

B. Glycogenogenesis activation 

C. Intensification of glucose absorption in the 

bowels 

D. Inhibition of glycogen synthesis 

E. Activation of insulin decomposition 

 225. A child is languid, apathetic. Liver is 

enlarged and liver biopsy revealed a significant 

excess of glycogene. Glucose concentration in the 

bloodstream is below normal. What is the cause of 

low glucose concentration? 
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A. Low (absent) activity of glycogene 

phosphorylase in liver 

B. Low (absent) activity of hexokinase 

C. High activity of glycogen synthetase 

D. Low (absent) activity of glucose 6-phosphatase 

E. Deficit of a gene that is responsible for synthesis 

of glucose 1-phosphaturidine transferase 

 226. The gluconeogenesis is activated in the 

liver after intensive physical trainings. What 

substance is utilized in gluconeogenesis first of all in 

this case: 

A. Lactate 

B. Pyruvate 

C. Glucose 

D. Glutamate 

E. Alanine 

 227. A patient with the symptoms of acute 

alcoholic poisoning was brought to the hospital. 

What carbohydrates metabolism changes are typical 

for this condition? 

A. The gluconeogenesis velocity in liver is 

decreased 

B. The gluconeogenesis is increased in liver 

C. The breakage of glycogen is increased in liver 

D. The anaerobic glucose metabolism predominates 

in muscles 

E. The anaerobic breakage of glucose is increased in 

muscles 

 228. Inherited diseases, such as 

mucopolysaccharidoses, are manifested in metabolic 

disorders of connective tissue, bone and joint 

pathologies. The sign of this disease is the excessive 

urinary excretion of the following substance: 

A. Glycosaminoglycans 

B. Amino acids 

C. Glucose 

D. Lipids 

E. Urea 

 229. Avidin - an egg white protein inhibits 

reception of biotin (carboxylase coenzyme) by the 

body. What reaction will be blocked by avidin 

administration? 

A. CO2 attachment to pyruvate 

B. NH3 attachment to glutamate 

C. NH3 detachment from glutamine 

D. Detachment of phosphate residuals 

E. Beta-oxidation of fatty acids 

 230. Information transfer from peptide 

hormones to intracellular second messengers 

occures involving adenylate cyclase. What reaction 

is catalyzed by adenylate cyclase? 

A. Cyclic adenosine monophosphate production 

B. ATP breakdown into ADP and inorganic 

phosphate 

C. ATP synthesis from adenosine monophosphate 

and pyrophosphate 

D. ADP breakdown with adenosine monophosphate 

and inorganic phosphate production 

E. ATP breakdown into adenosine monophosphate 

and pyrophosphate 

 231. Addison’s (bronze) disease is treated with 

glucocorticoids. Their effect is provided by the 

potentiation of the following process: 

A. Gluconeogenesis 

B. Glycolysis 

C. Pentose phosphate cycle 

D. Glycogenolysis 

E. Ornithine cycle 

 232. Food rich in carbohydrates at first increases 

the blood sugar and then decreases its rate due to the 

insulin action. What process is activated by this 

hormone? 

A. Synthesis of glycogen 

B. Gluconeogenesis 

C. Breakdown of glycogen 

D. Breakdown of proteins 

E. Breakdown of lipids 

 233. Caffeine inhibits phosphodiesterase which 

converts cAMP to AMP. The most typical feature of 

caffeine intoxication is the reduced intensity of: 

A. Glycogen synthesis 

B. Protein phosphorylation 

C. Pentose phosphate pathway 

D. Glycolysis 

E. Lipolysis 

 234. Alpha-cells of pancreas stimulate synthesis 

of the glucagon hormone that is involved into the 

carbohydrate metabolism. It has the following effect 

on liver processes: 

A. Activates glycogenolysis 

B. Activates alcoholic fermentation 

C. Inhibits glycogenolysis 

D. Inhibits glycolysis 

E. Activates lypogenesis 

 235. A child has mental and physical 

retardation, grave damage of internal connective 

tissue. Urine analysis reveals keratan sulfates. What 

metabolic process is disturbed? 

A. Glycosaminoglycans 

B. Collagen 

C. Elastin 

D. Fibronectin 

E. Hyaluronic acid 

 236. One of the means of regulating enzyme 

activity in a human body is the covalent 
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modification. Glycogen phosphorylase and glycogen 

synthetase activity is regulated by the following type 

of covalent modification: 

A. Phosphorylation-dephosphorylation 

B. ADP-ribosylation 

C. Methylation 

D. Hydrolysis 

E. Sulfonation 

 237. A patient with rheumatoid arthritis has 

been given hydrocortisone for a long time. He has 

developed hyperglycemia, polyuria, glycosuria, 

thirst. These complications of treatment result from 

the activation of the following process: 

A. Gluconeogenesis 

B. Glycogenolysis 

C. Glycogenesis 

D. Glycolysis 

E. Lipolysis 

 238. Degeneration of glycogen in liver is 

stimulated by glucagon. What secondary messenger 

(mediator) is thus formed in the cell? 

A. c-AMP 

B. c-GMP 

C. CO 

D. NO 

E. Triacylglycerol 

 239. It is known that many hormones act 

through the adenylate cyclase system causing the 

enzyme activation by phosphorylation. What 

enzyme is activated by hormonal signals and 

catalyzes glycogen breakdown? 

A. Phosphorylase 

B. Phosphotransferase 

C. Glucomutase 

D. Phosphatase 

E. Tyrosinase 

 240. It has been revealed that intense physical 

exercise causes activation of gluconeogenesis in 

liver of experimantal rats. Which substance is 

glucose precursor in this case? 

A. Pyruvate 

B. Glycogen 

C. Palmitate 

D. Urea 

E. Stearate 

 241. A 34-year-old patient has low endurance of 

physical loads. At the same time skeletal muscles 

have increased concentration of glycogen. This is 

caused by the reduced activity of the following 

enzyme: 

A. Glycogen phosphorylase 

B. Glucose-6-phosphate dehydrogenase 

C. Phosphofructokinase 

D. Glycogen synthase 

E. Glucose-6-phosphatase 

 242. Chronic overdosage of glucocorticoids 

leads to the development of hyperglycemia. What 

process of carbohydrate metabolism is responsible 

for this effect? 

A. Gluconeogenesis 

B. Glycogenolysis 

C. Aerobic glycolisis 

D. Pentose-phosphate cycle 

E. Glycogenesis 

 243. The patient exhausted by starvation 

presents with intensification of the following 

process in the liver and kidneys: 

A. Gluconeogenesis 

B. Urea synthesis 

C. Bilirubin synthesis 

D. Hippuric acid synthesis 

E. Uric acid synthesis 

 244. Mucin aggregates retain water, which 

results in their viscosity and protective action. It is 

possible because mucin structure contains: 

A. Glycosaminoglycans 

B. Homopolysaccharides 

C. Disaccharides 

D. Oligosaccharides 

E. Glucose 

 245. After introduction of adrenaline the 

patient’s blood glucose level increased. It is caused 

by intensified: 

A. Glycogenolysis in the liver 

B. Glycogenolysis in the muscles 

C. Glycolysis in the liver 

D. Glycolysis in the skeletal muscles 

E. Glycogen synthesis 

 246. Breakdown of cyclic adenosine 

monophosphate (cAMP) and cyclic guanosine 

monophosphate (cGMP) into simple, non-cyclic 

nucleoside monophosphates is catalyzed by the 

following enzyme: 

A. Phosphodiesterase 

B. Glycogen phosphorylase 

C. Glucose 6-phosphatase 

D. Protein kinase 

E. Adenylate cyclase 

 247. What types of linkages are present between 

the glucose units of glycogen? 

A. α-1-4 and α-1-6 linkages 

B. β-1-6 linkages only 

C. α-1-4 linkages only 

D. β-1-4 and β-1-6 linkages 

E. β-1-4 linkages only 
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 248. The greatest quantity of the body glycogen 

can be found in which of the following human 

tissue? 

A. Liver 

B. Kidney 

C. Stomach 

D. Cardiac muscle 

E. Brain 

 249. The conversion of alanine to glucose is 

termed: 

A. Gluconeogenesis 

B. Oxidative decarboxylation 

C. Glycolysis 

D. Specific dynamic action 

E. Glycogenesis 

 250. Activity of enzymes of glycogen 

metabolism is regulated in the next way: 

A. Covalent modification by phosphorylation-

dephosphorylation 

B. By dissotiation into subunits 

C. By limited proteolysis 

D. By isomerization of reaction products 

E. By a noncompetitive inhibition 

 251. Phosphorolysis of carbohydrates plays a 

key role in a mobilization of polysaccharides. Under 

the action of phosphorylase from glycogen is 

produced the next substance: 

A. Glucose -1-phosphate 

B. Glucose 

C. Fructose 6-phosphate 

D. Glucose 6-phosphate 

E. Glucose 1,6-bis-phosphate 

 252. Which one of the following is a rate 

limiting enzyme of gluconeogenesis? 

A. Pyruvate carboxylase 

B. Phosphoglucomutase 

C. Pyruvate kinase 

D. Phsophofructokinase 

E. Hexokinase 

 253. Insulin exhibits the next effect on glycogen 

metabolism: 

A. Stimulation of glycogenesis by activation of 

glycogen synthase 

B. Stimulation of glycogen breakdown by activation 

of phosphorylase 

C. Stimulation of glycogen utilization in muscle 

cells 

D. Suppression of glycogen breakdown by inhibition 

of debranching enzyme 

E. Activation of glycogenolysis by activation of 

phosphorylase a 

 254. Glycogen synthesis takes place under the 

action of several enzymes. Indicate, what enzyme 

provides the formation of 1,6-glycosidic bonds in 

glycogen molecule? 

A. Glycosyl 4,6-transferase 

B. Glycogen synthase 

C. Hexokinase 

D. Glucokinase 

E. Glucose 1-phosphate uridil transferase 

 255. The carbohydrate reserved in human body 

is: 

A. Glycogen 

B. Lactose 

C. Inulin 

D. Glucose 

E. Starch 

 256. The active form of glycogen ___ is 

phosphorylated; the active form of glycogen ___ is 

dephosphorylated. 

A. Phosphorylase; synthase 

B. Synthase; phosphorylase 

C. Hydrolase; semisynthase 

D. Dehydrogenase; hydrolase 

E. Hydrolase; dehydrogenase 

 257. Which of the following is a precursor for 

glucose synthesis via gluconeogenesis? 

A. Glycerol 

B. Cortisone 

C. Glucagon 

D. Cholesterol 

E. Leucin 

 258. Lactate formed in muscles can be utilised 

through: 

A. Cori’s cycle 

B. Rapoport-Luebeling cycle 

C. Citric acid cycle 

D. Glucose-alanine cycle 

E. Tricarboxylic acid cycle 

 259. Some hours after an intensive physical 

training a sportsman showed activated 

gluconeogenesis. Which of the following is the basic 

substrate of gluconeogenesis? 

A. Lactate 

B. Serine 

C. Aspartate 

D. Glutamate 

E. α –Ketoglutarate 

 260. The characteristic enzymes of 

gluconeogensis are found in the cytosol, except for: 

A. Pyruvate carboxlyase, which is in the 

mitrochondria 

B. Glucose-6-phosphatase, which is in the 

mitrochondria 

C. Fructose-1,6-bisphosphatase, which is in the 

mitochondria 
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D. Fructose-1,6-bisphosphatase, which is in the 

glycogen granule 

E. Pyruvate carboxylase, which is in the glycogen 

granule 

 261. Which of the following supports 

gluconeogenesis? 

A. Pyruvate + ATP + HCO3 = oxaloacetate + ADP 

+ Pi + H+ 

B. Lysine degradation 

C. Leucine degradation 

D. Acetyl CoA + oxaloacetate + H2O = citrate + 

CoA 

E. α-ketoglutarate + aspartate = glutamate + 

oxaloacetate 

 262. The branching enzyme acts on the 

glycogen when the glycogen chain has been 

lengthened to between glucose units: 

A. 1 and 6 

B. 2 and 7 

C. 3 and 9 

D. 6 and 11 

E. 5 and 10 

 263. Condition of a patient with diabetes 

mellitus sharply deteriorated after a regular injection 

of insulin. The patient became anxious and broke 

out in cold sweat; tremor of the extremities, general 

weakness, and dizziness appeared. What medicine 

can remove these symptoms? 

A. Adrenaline 

B. Tolbutamide 

C. Caffeine 

D. Noradrenaline 

E. Glibutid (Buformin) 

 264. Ketosis develops in the patients with 

diabetes mellitus, as the result of activation of fatty 

acids oxidation processes. What acid-base 

imbalance can result from accumulation of 

excessive ketone bodies in the blood? 

A. Metabolic acidosis 

B. Metabolic alkalosis 

C. No imbalance occurs 

D. Respiratory acidosis 

E. Respiratory alkalosis 

 265. A 40-year-old woman suffers from 

Cushing’s disease - steroid diabetes. On biochemical 

examination she has hyperglycemia and 

hypochloremia. What process activates in the first 

place in such patients? 

A. Gluconeogenesis 

B. Glycogenolysis 

C. Glucose reabsorption 

D. Glucose transport to the cells 

E. Glycolysis 

 266. An unconscious patient was brought into 

the hospital. The smell of acetone can be detected 

from the patient’s mouth. Blood glucose - 25 

mmol/L, ketone bodies 0.57 mmol/L. What hormone 

deficiency can result in the development of this 

condition? 

A. Insulin 

B. Thyroxin 

C. Glucocorticoids 

D. Aldosterone 

E. Somatotropin 

 267. Examination of a 56-year-old woman with 

a history of type 1 diabetes revealed a disorder of 

protein metabolism that is manifested by 

aminoacidemia in the laboratory blood test values, 

and clinically by the delayed wound healing and 

decreased synthesis of antibodies. Which of the 

following mechanisms causes the development of 

aminoacidemia? 

A. Increased proteolysis 

B. Albuminosis 

C. Decrease in concentration of blood amino acids 

D. Increase in plasma oncotic pressure 

E. Increase in low-density lipoproteins level 

 268. A 30-year-old man with diabetes mellitus 

type I was hospitalized. The patient is comatose. 

Laboratory tests revealed hyperglycemia and 

ketonemia. What metabolic disorder can be detected 

in this patient? 

A. Metabolic acidosis 

B. Metabolic alkalosis 

C. Respiratory acidosis 

D. Respiratory alkalosis 

E. Acid-base balance is normal 

 269. A patient with insulin-dependent diabetes 

mellitus has been administered insulin. After a 

certain period of time the patient developed fatigue, 

irritability, excessive sweating. What is the main 

mechanism of such presentations developing? 

A. Carbohydrate starvation of the brain 

B. Increased glycogenolysis 

C. Increased ketogenesis 

D. Increased lipogenesis 

E. Decreased glyconeogenesis 

 270. Pancreas is known as a mixed gland. 

Endocrine functions include production of insulin by 

beta cells. This hormone affects metabolism of 

carbohydrates. What is its effect on the activity of 

glycogen phosphorylase (GP) and glycogen synthase 

(GS)? 

A. It inhibits GP and activates GS 

B. It activates both GP and GS 

C. It inhibits both GP and GS 
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D. It activates GP and inhibits GS 

E. It does not affect the activity of GP and GS 

 271. A patient with diabetes mellitus suffers 

from persistently nonhealing surgical wound, which 

is a sign of disrupted tissue trophism. What is the 

cause of such disorder? 

A. Disruption of protein metabolism regulation 

B. Hypoglycemia 

C. Ketonemia 

D. Increased lipid catabolism 

E. Anemia 

 272. Prior to glucose utilization in cells it is 

transported inside cells from extracellular space 

through plasmatic membrane. This process is 

stimulated by the following hormone: 

A. Insulin 

B. Glucagon 

C. Thyroxin 

D. Aldosterone 

E. Adrenalin 

 273. A 15-year-old patient has fasting plasma 

glucose level 4,8 mmol/l, one hour after glucose 

challenge it becomes 9,0 mmol/l, in 2 hours it is 7,0 

mmol/l, in 3 hours it is 4,8 mmol/l. Such parameters 

are characteristic of: 

A. Subclinical diabetes mellitus 

B. Diabetes mellitus type 1 

C. Diabetes mellitus type 2 

D. Healthy person 

E. Cushing’s disease 

 274. A 39-year-old female patient with a history 

of diabetes was hospitalized in a precomatose state 

for diabetic ketoacidosis. This condition had been 

caused by an increase in the following metabolite 

level: 

A. Acetoacetate 

B. Citrate 

C. Alpha-ketoglutarate 

D. Malonate 

E. Aspartate 

 275. A patient with diabetes developed a 

diabetic coma due to the acid-base imbalance. 

Specify the kind of this imbalance: 

A. Metabolic acidosis 

B. Metabolic alkalosis 

C. Respiratory acidosis 

D. Gaseous alkalosis 

E. Non-gaseous alkalosis 

 276. A patient ill with neurodermatitis has been 

taking prednisolone for a long time. Examination 

revealed high rate of sugar in his blood. This 

complication is caused by the drug in fluence upon 

the following link of carbohydrate metabolism: 

A. Gluconeogenesis activation 

B. Glycogenogenesis activation 

C. Intensification of glucose absorption in the 

bowels 

D. Inhibition of glycogen synthesis 

E. Activation of insulin decomposition 

 277. Patients who suffer from severe diabetes 

and don’t receive insulin have metabolic acidosis. 

This is caused by increased concentration of the 

following metabolites: 

A. Ketone bodies 

B. Fatty acids 

C. Unsaturated fatty acids 

D. Triacylglycerols 

E. Cholesterol 

 278. A 62-year-old female patient has developed 

a cataract (lenticular opacity) secondary to the 

diabetes mellitus. What type of protein modification 

is observed in case of diabetic cataract? 

A. Glycosylation 

B. Phosphorylation 

C. ADP-ribosylation 

D. Methylation 

E. Limited proteolysis 

 279. A patient is ill with diabetes mellitus 

accompanied by hyperglycemia on an empty 

stomach (7,2 millimole/l). The hyperglycemia rate 

can be retrospectively estimated (over the last 4-8 

weeks before the examination) on the ground of the 

rate of the following blood plasma protein: 

A. Glycated hemoglobin 

B. Albumin 

C. Fibrinogen 

D. C-reactive protein 

E. Ceruloplasmin 

 280. A patient was delivered to the hospital by 

an emergency team. Objectively: grave condition, 

unconscious, adynamy. Cutaneous surfaces are dry, 

eyes are sunken, face is cyanotic. There is 

tachycardia and smell of acetone fromthe mouth. 

Analysis results: blood glucose 20,1 micromole/l 

(standard is 3,3-5,5 micromole/l), urine glucose - 

3,5% (standard is - 0). What is the most probable 

diagnosis? 

A. Hyperglycemic coma 

B. Hypoglycemic coma 

C. Acute heart failure 

D. Acute alcoholic intoxication 

E. Anaphylactic shock 

 281. A patient with diabetes mellitus 

experienced loss of consciousness and convulsions 

after injection of insulin. What is the result of 
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biochemical blood analysis for concentration of the 

sugar? 

A. 1,5 mmol/L 

B. 8,0 mmol/L 

C. 10,0 mmol/L 

D. 3,3 mmol/L 

E. 5,5 mmol/L 

 282. The B cells of endocrine portion of 

pancreas are selectively damaged by alloxan 

poisoning. How will it be reflected in blood plasma? 

A. The content of sugar increases 

B. The content of fibrinogen decrease 

C. The level of sugar decreases 

D. The content of globulins decreases 

E. The content of albumins decreases 

 283. When investigating human saliva, it is 

necessary to assess its hydrolytic properties. What 

substance should be used as a substrate in the 

process? 

A. Starch 

B. Proteins 

C. Fats 

D. Fiber 

E. Amino acids 

 284. A 60-year-old patient was found to have a 

dysfunction of main digestive enzyme of saliva. 

This causes the disturbance of primary hydrolysis 

of: 

A. Carbohydrates 

B. Fats 

C. Proteins 

D. Cellulose 

E. Lactose 

 285. The 49-year-old female patient suffering 

long-term from pancreatic diabetes has developed 

the following symptoms after administering insulin: 

weakness, facial pallor, palpitation, anxiety, double 

vision, numbness of lips and tongue apex. Glucose 

molar concentration in blood was 2,5 mmol/l. What 

complication has developed in the patient? 

A. Hypoglycemic coma 

B. Hyperosmolar coma 

C. Hyperglycemic coma 

D. Hyperketonemic coma 

E. Uremic coma 

 286. The 13-year-old female patient having 

suffered from measles complains of dry mouth, 

thirst, body weight loss, polyuria, her glucose 

concentration in blood is 16 mmol/l. What disease 

can be suspected? 

A. Type I pancreatic diabetes 

B. Type II pancreatic diabetes 

C. Diabetes insipidus 

D. Steroidogenic diabetes 

E. Glycogenosis 

 287. Addison’s (bronze) disease is treated with 

glucocorticoids. Their effect is provided by the 

potentiation of the following process: 

A. Gluconeogenesis 

B. Glycolysis 

C. Pentose phosphate cycle 

D. Glycogenolysis 

E. Ornithine cycle 

 288. Food rich in carbohydrates at first increases 

the blood sugar and then decreases its rate due to the 

insulin action. What process is activated by this 

hormone? 

A. Synthesis of glycogen 

B. Gluconeogenesis 

C. Breakdown of glycogen 

D. Breakdown of proteins 

E. Breakdown of lipids 

 289. A patient was admitted to a hospital in a 

state of hypoglycemic coma. It occurs at the 

following level of blood glucose: 

A. 2,5 mmol/l or less 

B. 4,0 mmol/l 

C. 3,3 mmol/l 

D. 4,5 mmol/l 

E. 5,5 mmol/l 

 290. Diabetes and starvation cause the excess 

production of ketone bodies that are used as an 

energy source. They are produced from the 

following compound: 

A. Acetyl-CoA 

B. Isocitrate 

C. Lactate 

D. Malate 

E. Ketoglutarate 

 291. Alpha-cells of pancreas stimulate synthesis 

of the glucagon hormone that is involved into the 

carbohydrate metabolism. It has the following effect 

on liver processes: 

A. Activates glycogenolysis 

B. Activates alcoholic fermentation 

C. Inhibits glycogenolysis 

D. Inhibits glycolysis 

E. Activates lypogenesis 

 292. A nurse accidentally injected a nearly 

double dose of insulin to a patient with diabetes 

mellitus. The patient lapsed into a hypoglycemic 

coma. What drug should be injected in order to help 

him out of coma? 

A. Glucose 

B. Lidase 

C. Insulin 
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D. Somatotropin 

E. Noradrenaline 

 293. A patient has been found to have sugar in 

the urine. Blood glucose is normal. Arterial pressure 

is normal. What is the mechanism of glycosuria 

development in this case? 

A. Disturbance of glucose reabsorption in the 

nephron tubules 

B. Insulin deficiency 

C. Hyperfunction of adrenal medulla 

D. Hyperfunction of thyroid gland 

E. Hyperfunction of adrenal cortex 

 294. After introdiction of adrenaline the 

patient’s blood glucose level increased. It is caused 

by intensified: 

A. Glycogenolysis in the liver 

B. Glycogenolysis in the muscles 

C. Glycolysis in the liver 

D. Glycolysis in the skeletal muscles 

E. Glycogen synthesis 

 295. The concentration of glucose in the blood 

plasma of a healthy man varies within the following 

limits: 

A. 3.3-5.5 mM/l 

B. 1.0-2.0 mM/1 

C. 6.0-9.5 mM/1 

D. 10.0-25.0 mM/1 

E. 2.0-4.0 mM/1 

 296. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 

and increased concentration of 17-ketosteroids in the 

urine were revealed. What disease is the most 

likely? 

A. Steroid diabetes 

B. Insulin-dependent diabetes mellitus 

C. Myxoedema 

D. Type I glycogenosis 

E. Addison’s disease 

 297. In a 57 years old patient suffering from 

diabetes mellitus ketoacidosis has been developed. 

Biochemical background of this status is decrease in 

utilization of Acetyl-CoA due to a deficiency of: 

A. Oxaloacetate 

B. Glutamate 

C. α-ketoglutarate 

D. Aspartate 

E. Succinate 

 298. In patient S. blood glucose level is over the 

renal threshold, polyuria is observed, as well as 

acidosis and ketonuria. What disease can be 

suggested? 

A. Diabetes mellitus 

B. Hypercorticism 

C. Starvation 

D. Hyperthyreosis 

E. Addison disease 

 299. Destruction of pancreatic islets of 

Langerhans results in the decrease of production of: 

A. Glucagon and insulin 

B. Parathhormone and cortisone 

C. Thyroxyne and calcitonin 

D. Insulin and adrenaline 

E. Callicrein and angiotensin 

 300. Insulin is a hormone with ______ 

concerning carbohydrates metabolism: 

A. Anabolic activity 

B. Catabolic activity 

C. Lypolytic activity 

D. Glycogenolytic activity 

E. Luteotropic activity 

 301. Blood glucose level is decreased by: 

A. Insulin 

B. Glucagone 

C. Epinephrine 

D. Glucocorticoid hormones 

E. Testosterone 

 302. Renal threshold, polyuria is observed, as 

well as acidosis and ketonuria. What disease can be 

suggested? 

A. Diabetes mellitus 

B. Starvation 

C. Hypercorticism 

D. Addison disease 

E. Hyperthyreosis 

 303. Glucagon is produced in the next endocrine 

gland: 

A. Langerhans islands, α cells 

B. Thymus 

C. Medullar part of adrenals 

D. Parathyroid gland 

E. Pitiutary gland 

 304. A 40-year-old woman diagnosed with 

diabetes mellitus is admitted to a department of 

endocrinology. The patient complains of thirst and 

increased hunger. What pathological components 

are exposed at laboratory research of the patient's 

urine? 

A. Glucose, ketone bodies 

B. Protein, amino acid 

C. Protein, creatine 

D. Bilirubin, urobilin 

E. Blood 

 305. A 45-year-old woman does not have any 

symptoms of insulin dependent diabetes mellitus but 

testing on an empty stomach showed the increase of 

the blood glucose level (7.5 mM/l). What additional 
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laboratory test needs to be done to substantiate the 

diagnosis? 

A. Determination of tolerance to glucose 

B. Determination of tolerance to glucose on an 

empty stomach 

C. Determination of rest nitrogen level in the blood 

D. Determination of ketone bodies concentration in 

the urine 

E. Determination of glycosylated hemoglobin level 

 306. Glucose is completely reabsorbed in renal 

tubules up to the next value of blood glucose level: 

A. 10 mmoles/l 

B. 6,5 mmoles/l 

C. 5,5 mmoles/l 

D. 80 mmoles/l 

E. 150 mmoles/l 

 307. Amylolytic enzymes catalyze the 

hydrolysis of polysaccharides and oligosaccharides. 

They have an effect upon the following chemical 

bond: 

A. Glycosidic 

B. Hydrogen 

C. Peptide 

D. Amide 

E. Phosphodiester 

 308. The most severe and dangerous 

complication of diabetes mellitus is hypoglycemic 

coma that is characterized by loss of consciousness 

and is lethal, unless efficient emergency treatment is 

received by patient. What is the main pathogenetic 

component of hypoglycemic coma? 

A. Carbohydrate deficiency and low energy of 

cerebral neurons 

B. Carbohydrate deficiency and low energy of 

myocardium cells 

C. Blood hyperosmia 

D. Noncompensated ketoacidosis 

E. Respiratory alkalosis 

 309. Maltose is composed of which two sugars: 

A. Glucose and glucose 

B. Glucose and fructose 

C. Glucose and galactose 

D. Galactose and fructose 

E. Lactose and galactose 

 310. Which of the following hormones promotes 

hypoglycemia: 

A. Insulin 

B. Epinephrin 

C. Glucagon 

D. Aldosteron 

E. Cortisol 

 311. A patient has been receiving Theophylline 

(inhibitor of cyclic adenosine monophosphate 

phosphodiesterase) for a week. What hormone can 

increase its action due to such treatment and cause 

hyperglycemia? 

A. Glucagon 

B. Testosterone 

C. Aldosterone 

D. Insulin 

E. Estradiol 

 312. A patient has been found to have sugar in 

the urine. Blood glucose is normal. Arterial pressure 

is normal. What is the mechanism of glycosuria 

development in this case? 

A. Disturbance of glucose reabsorption in the 

nephron tubules 

B. Insulin deficiency 

C. Hyperfunction of adrenal medulla 

D. Hyperfunction of thyroid gland 

E. Hyperfunction of adrenal cortex 

 

 

METABOLISM OF LIPIDS 
(all correct answers are variant A) 

 

 1. Blood of the patients with diabetes mellitus 

shows increased content of free fatty acids. Name 

the most likely cause of this: 

A. Increased activity of adipose triglyceride lipase 

B. Accumulation of palmitoyl-CoA in cytosol 

C. Activation of ketone bodies utilization 

D. Activation of apoА1, apoА2, and apoА4 

apolipoprotein synthesis 

E. Decreased activity of plasma 

phosphatidylcholine-cholesterolacyltransferase 

 2. A 2-year-old child presents with acute 

psychomotor retardation, vision and hearing 

impairment, sharp enlargement of the liver and 

spleen. The child is diagnosed with hereditary 

Niemann-Pick disease. What genetic defect is the 

cause of this disease? 

A. Sphingomyelinase deficiency 

B. Glucose 6-phosphatase deficiency 

C. Amylo-1,6-glucosidase deficiency 

D. Acid lipase deficiency 

E. Xanthine oxidase deficiency 

 3. A patient present with steatorrhea. This 

disorder can be linked to disturbed supply of the 

intestine with the following substances: 

A. Bile acids 

B. Carbohydrates 
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C. Tripsin 

D. Chymotrypsin 

E. Amylase 

 4. A 67-year-old man consumes eggs, pork fat, 

butter, milk andmeat. Blood test results: cholesterol 

- 12,3 mmol/l, total lipids - 8,2 g/l, increased low-

density lipoprotein fraction (LDL). What type of 

hyperlipoproteinemia is observed in the patient? 

A. Hyperlipoproteinemia type IIa 

B. Hyperlipoproteinemia type I 

C. Hyperlipoproteinemia type IIb 

D. Hyperlipoproteinemia type IV 

E. Cholesterol, hyperlipoproteinemia 

 5. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generation of the 

following metabolite: 

A. Choline 

B. DOPA 

C. Cholesterol 

D. Acetoacetate 

E. Linoleic acid 

 6. A patient has normally coloured stool 

including a large amount of free fatty acids. The 

reason for this is a disturbance of the following 

process: 

A. Fat absorption 

B. Fat hydrolysis 

C. Biliary excretion 

D. Choleresis 

E. Lipase secretion 

 7. One of the factors that causes obesity is the 

inhibition of fatty acids oxidation due to: 

A. Low level of carnitine 

B. Impaired phospholipid synthesis 

C. Excessive consumption of fatty foods 

D. Choline deficiency 

E. Lack of carbohydrates in the diet 

 8. Deficiency of linoleic and linolenic acids in 

the body leads to the skin damage, hair loss, delayed 

wound healing, thrombocytopenia, low resistance to 

infections. These changes are most likely to be 

caused by the impaired synthesis of the following 

substances: 

A. Eicosanoids 

B. Interleukins 

C. Interferons 

D. Catecholamines 

E. Corticosteroids 

 9. A 67-year-old male patient consumes eggs, 

pork fat, butter, milk and meat. Blood test results: 

cholesterol - 12,3 mmol/l, total lipids - 8,2 g/l, 

increased lowdensity lipoprotein fraction (LDL). 

What type of hyperlipoproteinemia is observed in 

the patient? 

A. Hyperlipoproteinemia type IIa 

B. Hyperlipoproteinemia type I 

C. Hyperlipoproteinemia type IIb 

D. Hyperlipoproteinemia type IV 

E. Cholesterol, hyperlipoproteinemia 

 10. Due to the blockage of the common bile duct 

(which was radiographically confirmed), the biliary 

flow to the duodenum was stopped. We should 

expect the impairment of: 

A. Fat emulsification 

B. Protein absorption 

C. Carbohydrate hydrolysis 

D. Secretion of hydrochloric acid 

E. Salivation inhibition 

 11. A patient underwent a course of treatment 

for atherosclerosis. Laboratory tests revealed an 

increase in the antiatherogenic lipoprotein fraction 

in the blood plasma. The treatment efficacy is 

confirmed by the increase in: 

A. HDL 

B. VLDL 

C. IDL 

D. LDL 

E. Chylomicrons 

 12. Increased HDL levels decrease the risk of 

atherosclerosis. What is the mechanism of HDL 

anti-atherogenic action? 

A. They remove cholesterol from tissues 

B. They supply tissues with cholesterol 

C. They are involved in the breakdown of 

cholesterol 

D. They activate the conversion of cholesterol to 

bile acids 

E. They promote absorption of cholesterol in the 

intestine 

 13. A drycleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by the disruption of synthesis of the following 

substance: 

A. Phosphatidylcholine 

B. Tristearin 

C. Urea 

D. Phosphatidic acid 

E. Cholic acid 

 14. A patient has a critical impairment of 

protein, fat and hydrocarbon digestion. Most likely it 

has been caused by low secretion of the following 

digestive juice: 

A. Pancreatic juice 

B. Saliva 



 

89 

 

C. Gastric juice 

D. Bile 

E. Intestinal juice 

 15. A 67-year-old male patient consumes eggs, 

pork fat, butter, milk and meat. Blood test results: 

cholesterol - 12,3 mmol/l, total lipids - 8,2 g/l, 

increased low-density lipoprotein fraction (LDL). 

What type of hyperlipoproteinemia is observed in 

the patient? 

A. Hyperlipoproteinemia type IIa 

B. Hyperlipoproteinemia type I 

C. Hyperlipoproteinemia type IIb 

D. Hyperlipoproteinemia type IV 

E. Cholesterol, hyperlipoproteinemia 

 16. Steatosis is caused by the accumulation of 

triacylglycerols in hepatocytes. One of the 

mechanisms of this disease development is a 

decrease in the utilization of VLDL neutral fat. 

What lipotropics prevent the development of 

steatosis? 

A. Methionine, B6, B12 

B. Arginine, B2, B3 

C. Alanine, B1, PP 

D. Valine, B3, B2 

E. Isoleucine, B1, B2 

 17. A patient has symptoms of atherosclerosis. 

What plasma lipid transport forms should have an 

increased concentration?     

A. LDL.      

B. Chylomicrons     

C. IDL     

D. HDL 

E. VLDL 

 18. Disruption of nerve fiber myelinogenesis 

causes neurological disorders and mental 

retardation. These symptoms are typical for 

hereditary and acquired alterations in the 

metabolism of: 

A. Sphingolipids 

B. Neutral fats 

C. Higher fatty acids 

D. Cholesterol 

E. Phosphatidic acid 

 19. Increased HDL levels decrease the risk of 

atherosclerosis. What is the mechanism of HDL 

anti-atherogenic action? 

A. They remove cholesterol from tissues 

B. They supply tissues with cholesterol 

C. They activate the conversion of cholesterol to 

bile acids 

D. They promote absorption of cholesterol in the 

intestine 

E. They are involved in the breakdown of 

cholesterol 

 20. A drycleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by the disruption of synthesis of the following 

substance: 

A. Phosphatidylcholine 

B. Phosphatidic acid 

C. Tristearin 

D. Urea 

E. Cholic acid 

 21. One of the factors that cause obesity is 

inhibition of fatty acids oxidation due to: 

A. Low level of carnitine 

B. Choline deficiency 

C. Excessive consumption of fatty foods 

D. Impaired phospholipid synthesis 

E. Lack of carbohydrates in the diet 

 22. Cholesterol content in blood serum of a 12-

year-old boy is 25 mmol/1. Anamnesis states 

hereditary familial hypercholesterolemia caused by 

synthesis disruption of receptor-related proteins for: 

A. Low-density lipoproteins  

B. Middle-density lipoproteins 

C. Chylomicrons 

D. Very low-density lipoproteins 

E. High-density lipoproteins 

 23. Obesity is a common disease. The aim of its 

treatment is to lower content of neutral fats in the 

body. What hormone-sensitive enzyme is the most 

important for intracellular lipolysis? 

A. Triacylglycerol lipase 

B. Diacylglycerol lipase 

C. Monoacylglycerol lipase 

D. Adenylate kinase 

E. Protein kinase 

 24. The key reaction of fatty acid synthesis is 

production of malonyl-CoA.  What metabolite is the 

source of malonyl-CoA synthesis? 

A. Acetyl-CoA 

B. Citrate 

C. Succinyl-CoA 

D. Malonate 

E. Acyl-CoA 

 25. Cholesterol content in blood serum of 12-

year-old is 25 mmol/l. Anamnesis states hereditary 

familial hypercholesterolemia caused by synthesis 

disruption of receptor-related proteins for: 

A. Low-density lipoproteins 

B. High-density lipoproteins 

C. Middle-density lipoproteins 

D. Very low-density lipoproteins 

E. Chylomicrons   
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 26. Fatty of phospholipids is disordered due to 

fat infiltration of the liver. Indicate which of the 

presented substances can enhance the process of 

methylation during phospholipids synthesis? 

A Methionine   

B Ascorbic acid   

C Glucose   

D Glycerin   

E Citrate   

 27. Increased amount of free fat acids is 

observed in the blood of the patients with diabetes 

mellitus. It can be caused by: 

A. Increased activity of triglyceridelipase 

adipocytes 

B. Storage of palmitatoil-CoA  

C. Activation of the ketone bodies utilization 

D. Activation of the synthesis of the 

apolipoproteins 

E. Decreased activity of phosphatidylcholine-

cholesterol-acyltransferase blood plasma 

 28. A patient with high rate of obesity was 

advised to use carnitine as a food additive in order to 

enhance "fat burning". What is the role of carnitine 

in the process of fat oxidation?    

A Transport of FFA (free fatty acids) from cytosol 

to the mitochondria    

B Transport of FFA from fat depots to the tissues   

C It takes part in one of reactions of FFA beta-

oxidation    

D FFA activation    

E Activation of intracellular lipolysis    

 29. Utilization of arachidonic acid via 

cyclooxigenase pathway results in formation of 

some bioactive substances. Name them:   

A Prostaglandins   

B Thyroxine   

C Biogenic amins   

D Somatomedins   

E Insulin-like growth factors   

 30. Carnitine including drug was recomended to 

the sportsman for improving results. What process is 

activated most of all with help of carnitine?     

A Transport of fatty acids to the mitochondria 

B Synthesis of steroid hormones 

C Synthesis of ketone bodies 

D Synthesis of lipids 

E Tissue respiration 

 31. Examination of a patient suffering from 

chronic hepatitis revealed a significant decrease in 

the synthesis and secretion of bile acids. What 

process will be mainly disturbed in the patient’s 

bowels?    

A Fat emulsification    

B Protein digestion    

C Carbohydrate digestion   

D Glycerin absorption   

E Amino acid absorption   

 32. A sportsman was recommended to take a 

medication that contains carnitine in order to 

improve his results. What process is activated by 

carnitine the most?    

A Fatty acids transport to mitochondrions   

B Synthesis of steroid hormones   

C Synthesis of ketone bodies   

D Synyhesis of lipids   

E Tissue respiration   

 33. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process?     

A Cyclic adenosine monophosphate     

B Cyclic guanosine monophosphate    

C Adenosine monophosphate    

D Diacylglycerol    

E Ions of Са2+    

 34. Desulfiram is widely used in medical 

practice to prevent alcocholism. It inhibits aldehyde 

dehydrogenase. Increased level of what metabolite 

causes aversion to alcochol?    

A Acetaldehyde   

B Ethanol   

C Malonyl aldehyde   

D Propionic aldehyde    

E Methanol   

 35. A 1-year-old child with symptoms of muscle 

involvement was admitted to the hospital. 

Examination revealed carnitine deficiency in his 

muscles. What process disturbance is the 

biochemical basis of this pathology?    

A Transporting of fatty acids to mitochodrions   

B Regulation of Ca2+ level in mitochondrions   

C Substrate phosphorylation   

D Lactic acid utilization   

E Actin and myosin synthesis   

 36. A 6-year-old child was delivered to a 

hospital. Examination revealed that the child 

couldn't fix his eyes, didn't keep his eyes on toys, 

eye ground had the cherry-red spot sign. Laboratory 

analyses showed that brain, liver and spleen had 

high rate of ganglioside glycometide. What 

congenital disease is the child ill with?    

A Tay-Sachs disease   

B Wilson's syndrome   

C Turner's syndrome   

D Niemann-Pick disease   

E MacArdle disease   
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 37. A sportsman needs to improve his sporting 

results. He was recommended to take a preparation 

that contains carnitine. What process is activated the 

most by this compound?     

A Fatty acids transporting    

B Amino acids transporting    

C Calcium ions transporting     

D Glucose transporting    

E Vitamin K transporting    

 38. Patients who suffer from severe diabetes and 

don't receive insulin have metabolic acidosis. This is 

caused by increased concentration of the following 

metabolites:    

A Ketone bodies    

B Fatty acids    

C Unsaturated fatty acids    

D Triacylglycerols   

E Cholesterol    

 39. An experimental animal has been given 

excessive amount of carbon-labeled glucose for a 

week. What compound can the label be found in?   

A Palmitic acid   

B Methionine   

C Vitamin A  

D Choline   

E Arachidonic acid   

 40. After consumption of rich food a patient has 

nausea and heartburn, steatorrhea. Thiscondition 

might be caused by: 

A Bile acid deficiency 

B Increased lipase secretion 

C Disturbed tripsin synthesis 

D Amylase deficiency 

E Disturbed phospholipase synthesis 

 41. Fatty of phospholipids is disordered due to 

fat infiltration of the liver. Indicate which of the 

presented substances can enhance the process of 

methylation during phospholipids synthesis? 

A Methionine  

B Ascorbic acid 

C Glucose 

D Glycerin 

E Citrate 

 42. Increased amount of free fatty acids is 

observed in the blood of the patients with diabetes 

mellitus. It can be caused by: 

A. Increased activity of triglyceridelipase adipocytes 

B. Storage of palmitatoil-CoA 

C. Activation of the ketone bodies utilization 

D. Activation of the synthesis of the apolipoproteins 

E. Decreased activity of phosphatidylcholine-

cholesterol-acyltransferase blood plasma 

 43. A patient with high rate of obesity was 

advised to use carnitine as a food additive in order to 

enhance "fat burning". What is the role of carnitine 

in the process of fat oxidation? 

A Transport of FFA (free fatty acids) from cytosol 

to the mitochondria  

B Transport of FFA from fat depots to the tissues 

C It takes part in one of reactions of FFA beta-

oxidation 

D FFA activation 

E Activation of intracellular lipolysis 

 44. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generation of the 

following metabolite: 

A Choline  

B DOPA 

C Cholesterol 

D Acetoacetate 

E Linoleic acid 

 45. Carnitine including drug was recomended to 

the sportsman for improving results. What process is 

activated most of all with help of carnitine? 

A Transport of fatty acids to the mitochondria 

B Synthesis of steroid hormones 

C Synthesis of ketone bodies 

D Synthesis of lipids 

E Tissue respiratio 

 46. After intake of rich food a patient feels 

nausea and sluggishness; with time there appeared 

signs of steatorrhea. Blood cholesterine 

concentration is 9,2 micromole/l. This condition was 

caused by lack of: 

A. Bile acids  

B. Triglycerides 

C. Fatty acids 

D. Phospholipids 

E. Chylomicrons 

 47. Examination of a man who hadn't been 

consuming fats but had been getting enough 

carbohydrates and proteins for a long time revealed 

dermatitis, poor wound healing, vision impairment. 

What is the probable cause of metabolic disorder? 

A Lack of linoleic acid, vitamins A, D, E, K  

B Lack of palmitic acid 

C Lack of vitamins PP, H 

D Low caloric value of diet 

E Lack of butiric acid 

 48. An experimental animal has been given 

excessive amount of carbon-labeled glucose for a 

week. What compound can the label be found in? 

A Palmitic acid  



 

92 

 

B Methionine 

C Vitamin A 

D Choline 

E Arachidonic acid 

 49. A sportsman was recommended to take a 

medication that contains carnitine in order to 

improve his results. What process is activated by 

carnitine the most? 

A Fatty acids transport to mitochondrions  

B Synthesis of steroid hormones 

C Synthesis of ketone bodies 

D Synyhesis of lipids 

E Tissue respiration 

 50. Examination of a patient suffering from 

chronic hepatitis revealed a significant decrease in 

the synthesis and secretion of bile acids. What 

process will be mainly disturbed in the patient’s 

bowels? 

A Fats emulsification  

B Protein digestion 

C Carbohydrate digestion 

D Glycerin absorption 

E Amino acid absorption 

 51. A 6-year-old child was delivered to a 

hospital. Examination revealed that the child 

couldn't fix his eyes, didn't keep his eyes on toys, 

eye ground had the cherry-red spot sign. Laboratory 

analyses showed that brain, liver and spleen had 

high rate of ganglioside glycometide. What 

congenital disease is the child ill with? 

A Tay-Sachs disease  

B Wilson's syndrome 

C Turner's syndrome 

D Niemann-Pick disease 

E MacArdle disease 

 52. NSAID blockade the utilization of 

arachidonic acid via cyclooxigenase pathway, which 

results in formation of some bioactive substances. 

Name them: 

A Prostaglandins  

B Thyroxine 

C Biogenic amins 

D Somatomedins 

E Insulin-like growth factors 

 53. Arachidonic acid, an essential component of 

a human diet, acts as a precursor of the vitally 

important physiologically active biomolecules. 

Which substances are synthesized via 

cyclooxigenase pathway from arachidonic acid? 

A. Prostaglandins  

B. Choline. 

C. Noradrenaline. 

D. Ethanolamine. 

E. Triiodothyronine. 

 54. A 1-year-old child with symptoms of muscle 

involvement was admitted to the hospital. 

Examination revealed carnitine deficiency in his 

muscles. What process disturbance is the 

biochemical basis of this pathology? 

A Transporting of fatty acids to mitochodrions  

B Regulation of Са2+ level in mitochondrions 

C Substrate phosphorylation 

D Lactic acid utilization 

E Actin and myosin synthesis 

 55. Laboratory investigation of the patient's 

blood plasma, which was performed 4 hours after a 

consumption of a fat diet, displayed a marked 

increase of plasma turbidity. The most credible 

cause of this phenomenon is the increase of  in the 

plasma. 

A. Chylomicrons. 

B. HDL. 

C. LDL. 

D. Cholesterol. 

E. Phospholipids. 

 56. Patients who suffer from severe diabetes and 

don't receive insulin have metabolic acidosis. This is 

caused by increased concentration of the following 

metabolites: 

A Ketone bodies  

B Fatty acids 

C Unsaturated fatty acids 

D Triacylglycerols 

E Cholesterol 

 57. In a human body the adipose tissue is the 

basic location of triacylglycerols (TAG) deposit. At 

the same time their synthesis takes place in 

hepatocytes. In the form of what molecular complex 

are TAG transported from the liver into the adipose 

tissue? 

A. VLDL. 

B. Chylomicrons. 

C. LDL. 

D. HDL. 

E. Complexes with albumin. 

 58. Laboratory investigation of a patient 

revealed a high level of plasma LDL. What disease 

can be diagnosed? 

A. Atherosclerosis  

B. Nephropathy. 

C. Acute pancreatitis. 

D. Gastritis. 

E. Pneumonia. 

 59. Aerobic oxidation of substrates is typical for 

cardiac myocytes. Which of the following is the 

major oxidation substrate of cardiac muscles? 
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A. Fatty acids. 

B. Triacylglycerols. 

C. Glycerol. 

D. Glucose. 

E. Amino acids. 

 60. Which of the following enzymes accelerates 

the lipolysis under the action of epinephrine in stress 

situations? 

A. Triacylglycerol lipase.  

B. Lypoprotein lipase. 

C. Phospholipase A2 

D. Phospholi pase C. 

E. Cholesterol esterase. 

 61. Clinical signs and laboratory testing of a 

patient allow make the assumption of gall-bladder 

inflammation, colloid properties of bile disorder and 

occurrence of gall-stones. Which substances can 

underlie the formation of gall-stones? 

A. Cholesterol. 

B. Urates. 

C. Oxalates. 

D. Chlorides. 

E. Phosphates. 

 62. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process? 

A Cyclic adenosine monophosphate  

B Cyclic guanosine monophosphate 

C Adenosine monophosphate 

D Diacylglycerol 

E Ions of Са2+ 

 63. The insufficient secretion of what enzyme is 

the cause of incomplete fats degradation in the 

digestive tract and appearance of great quantity of 

neutral fats in feces? 

A. Pancreatic lipase  

B. Phospholipase. 

C. Enterokinase. 

D.Amylase. 

E. Pepsin. 

 64. A sportsman was recommended to take a 

medication that contains carnitine in order to 

improve his results. What process is activated by 

carnitine the most?    

A. Fatty acids transport to mitochondrions.   

B. Synthesis of steroid hormones.   

C. Synthesis of ketone bodies.   

D. Synyhesis of lipids.   

E. Tissue respiration.  

 65. Patients who suffer from severe diabetes and 

don't receive insulin have metabolic acidosis. This is 

caused by increased concentration of the following 

metabolites:    

A. Ketone bodies.    

B. Fatty acids.    

C. Unsaturated fatty acids.    

D. Triacylglycerols.   

E. Cholesterol.    

 66. A patient with high rate of obesity was 

advised to use carnitine as a food additive in order to 

enhance "fat burning". What is the role of carnitine 

in the process of fat oxidation?    

A. Transport of FFA (free fatty acids) from cytosol 

to the mitochondria    

B. Transport of FFA from fat depots to the tissues.   

C. It takes part in one of reactions of FFA beta-

oxidation.    

D. FFA activation.   

E. Activation of intracellular lipolysis.  

 67. A 1-year-old child with symptoms of muscle 

involvement was admitted to the hospital. 

Examination revealed carnitine deficiency in his 

muscles. What process disturbance is the 

biochemical basis of this pathology?    

A. Transporting of fatty acids to mitochodrions.   

B. Regulation of Ca2+ level in mitochondrions.   

C. Substrate phosphorylation.   

D. Lactic acid utilization.   

E. Actin and myosin synthesis 

 68. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process?  

A. Cyclic adenosine monophosphate.  

B. Diacylglycerol.  

C. Adenosine monophosphate.  

D. Ions of Са2+. 

E. Cyclic guanosine monophosphate.  

 69. Increased amount of free fat acids is 

observed in the blood of the patients with diabetes 

mellitus. It can be caused by: 

A. Increased activity of triglyceridelipase 

adipocytes. 

B. Storage of palmitatoil-CoA.  

C. Activation of the ketone bodies utilization. 

D. Activation of the synthesis of the apolipoproteins. 

E. Decreased activity of phosphatidylcholine-

cholesterol-acyltransferase in blood plasma. 

 70. A 70-year-old man is ill with vascular 

atherosclerosis of lower extremities and coronary 

heart disease. Examination revealed disturbance of 

lipidic blood composition. The main factor of 

atherosclerosis pathogenesis is the excess of the 

following lipoproteins:  
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A. Low-density lipoproteins.  

B. Intermediate density lipoproteins.  

C. Cholesterol.  

D. High-density lipoproteins.  

E. Chylomicrons.  

 71. An experimental animal has been given 

excessive amount of carbon-labeled glucose for a 

week. What compound can the label be found in?   

A. Palmitic acid.   

B. Methionin.   

C. Vitamin A.   

D. Cholin.   

E. Arachidonic acid. 

 72. Fatty of phospholipids is disordered due to 

fat infiltration of the liver. Indicate which of the 

presented substances can enhance the process of 

methylation during phospholipids synthesis? 

A. Methionine   

B. Ascorbic acid.   

C. Glucose.   

D. Glycerin.   

E. Citrate.   

 73. A 6-year-old child was delivered to a 

hospital. Examination revealed that the child 

couldn't fix his eyes, didn't keep his eyes on toys, 

eye ground had the cherry-red spot sign. Laboratory 

analyses showed that brain, liver and spleen had 

high rate of ganglioside glycometid What congenital 

disease is the child ill with?    

A. Tay-Sachs disease.   

B. Wilson's syndrome.   

C. Turner's syndrome.   

D. Niemann-Pick disease.   

E. MacArdle disease.   

 74. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generationof the 

following metabolite:    

A. Choline.    

B. DOPA.    

C. Cholesterol.    

D. Acetoacetate.    

E. Linoleic acid. 

 75. Examination of cell culture got from a 

patient with lysosomal pathology revealed 

accumulation of great quantity of lipids in the 

lysosomes. What of the following diseases is this 

disturbance typical for?     

A. Tay-Sachs disease.    

B. Galactosemia.    

C. Wilson disease.    

D. Phenylketonuria.    

E. Gout.   

 76. Synthesis of phospholipids is disturbed as a 

result fatty infiltration of liver. Indicate which of the 

following substances can enhance the process of 

methylation during phospholipids synthesis?  

A. Methionine. 

B. Glucose.   

C. Glycerin.  

D. Ascorbic acid.  

E. Citrate. 

 77. A sportsman needs to improve his sporting 

results. He was recommended to take a preparation 

that contains carnitin What process is activated the 

most by this compound?     

A. Fatty acids transporting.    

B. Amino acids transporting.    

C. Calcium ions transporting.     

D. Glucose transporting.    

E. Vitamin K transporting.  

 78. Carnitine including drug was recomended to 

the sportsman for improving results. What is 

activated most of all with help of carnitine?     

A. Transport of fatty acids to the mitochondria 

B. Synthesis of steroid hormones. 

C. Synthesis of ketone bodies. 

D. Synthesis of lipids. 

E. Tissue respiration. 

 79. Examination of an ill child's blood revealed 

inherited hyperlipoproteinemia. Genetic defect of 

what enzyme synthesis causes this phenomenon?  

A. Lipoprotein lipase. 

B. Glycosidase   

C. Proteinase   

D. Hemsynthetase   

E. Phenylalanine hydroxylase   

 80. A patient was diagnosed with seborrheic 

dermatitis associated with vitamin H (biotin) 

deficiency. The patient has disturbed activity of the 

following enzyme: 

A. Acetyl-CoA-carboxylase. 

B. Pyruvate decarboxylase   

C. Alcohol dehydrogenase    

D. Amino transferase   

E. Carbomoyl phosphate synthetase   

 81. A 1-year-old child with the symptoms of 

affection of limb and trunk muscles had been 

admitted to a hospital. Examination revealed muscle 

carnitine deficiency. The biochemical basis of this 

pathology is a disruption of the following process: 

A. Transport of fatty acids to mitochondria. 

B. Regulation of Ca2+ level in mitochondria 

C. Substrate phosphorylation 

D. Utilization of lactic acid 
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E. Oxidative phosphorylation 

 82. A 3-year-old girl with mental retardation has 

been diagnosed with sphingomyelin lipidosis 

(Niemann-Pick disease). In this condition the 

synthesis of the following substance is disturbed: 

A. Sphingomyelinase 

B. Sphingosine 

C. Gangliosides 

D. Ceramides 

E. Glycosyltransferase 

 83. Stool test detects in the patient’s feces a 

large amount of undigested fats. This patient is the 

most likely to have disturbed secretion of the 

following enzymes: 

A. Pancreatic lipases 

B. Pancreatic amylase 

C. Pancreatic proteases 

D. Bile lipase 

E. Gastric protease 

 84. Obesity is a common disease. The aim of its 

treatment is to lower content of neutral fats in the 

body. What hormonsensitive enzyme is the most 

important for intracellular lipolysis? 

A. Triacylglycerol lipase 

B. Protein kinase 

C. Adenylate kinase 

D. Diacylglycerol lipase 

E. Pancreatic lipase 

 85. Blood of the patients with diabetes mellitus 

shows increased content of free fatty acids. Name 

the most likely cause of this: 

A. Increased activity of adipose triglyceride lipase 

B. Accumulation of palmitoyl-CoA in cytosol 

C. Activation of ketone bodies utilization 

D. Activation of apo-А1, apo-А2, and apo-А4 

apolipoprotein synthesis 

E. Decreased activity of plasma 

phosphatidylcholine-cholesterolacyltransferase 

 86. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes 

part in this process? 

A. Cyclic adenosine monophosphate 

B. Cyclic guanosine monophosphate 

C. Adenosine monophosphate 

D. Diacylglycerol 

E. Ions of Ca2+ 

 87. A 2-year-old child presents with acute 

psychomotor retardation, vision and hearing 

impairment, sharp enlargement of the liver and 

spleen. The child is diagnosed with hereditary 

Niemann-Pick disease. What genetic defect is the 

cause of this disease? 

A. Sphingomyelinase deficiency 

B. Glucose-6-phosphatase deficiency 

C. Amylo-1,6-glucosidase deficiency 

D. Acid lipase deficiency 

E. Xanthine oxidase deficiency 

 88. A 3-year-old girl with mental retardation has 

been diagnosed with sphingomyelin lipidosis 

(Niemann-Pick disease). In this condition synthesis 

of the following substance is disrupted: 

A. Sphingomyelinase 

B. Glycosyltransferase 

C. Sphingosine 

D. Ceramides 

E. Gangliosides 

 89. A patient is diagnosed with glucocerebroside 

lipidosis (Gaucher’s disease) that manifests as 

splenomegaly, liver enlargement, affected bone 

tissue, and neuropathies. What enzyme of complex 

lipid catabolism is deficient, thus causing this 

disease? 

A. Glucocerebrosidase 

B. Hexosaminidase 

C. Sphingomyelinase 

D. β-Galactosidase 

E. Hyaluronidase 

 90. A diet must include fats. Fats perform plastic 

function in an organism due to their inclusion in: 

A. Cell membranes 

B. Cell ion channel 

C. Cell ion pumps 

D. Cell end-organs 

E. Glycocalyx 

 91. A patient with atherosclerosis has been 

prescribed Linaetholum containing essential fatty 

acids. Which of the following acids is an essential 

part of the preparation? 

A. Linolenic 

B. Palmitic 

C. Crotonic 

D. Stearic 

E. Oleic 

 92. For cardiovascular disease prevention the 

patient was recommended to take vitamin F. What is 

the chemical nature of this vitamin? 

A. Complex of polyunsaturated fatty acids 

B. Cholesterol derivative 

C. Polysaccharide complex 

D. Amino acids complex 

E. Carotin derivative 

 93. Roentgenologically confirmed obstruction of 

common bile duct resulted in preventing bile from 

inflowing to the duodenum. What process is likely 

to be disturbed? 
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A. Fat emulgation 

B. Protein absorption 

C. Carbohydrate hydrolysis 

D. Hydrochloric acid secretion in stomach 

E. Salivation inhibition 

 94. A patient has a gallstone lodged in the 

common bile duct, which blocks bile supply to the 

intestine. What digestive process will be disturbed in 

this case? 

A. Fat digestion 

B. Protein absorption 

C. Carbohydrate digestion 

D. Carbohydrate absorption 

E. Protein digestion 

 95. Inhibition of the synthesis of bile acids from 

cholesterol in liver of an experimental animals has 

caused maldigestion of lipids. What is the role of 

these acids in the enteral lipidic metabolism? 

A. They emulsify dietary lipids 

B. They keep balance of alkaline environment in the 

intestines 

C. They participate in the synthesis of lipids 

D. They are part of LDL 

E. They activate the formation of chylomicrons 

 96. In snake venom there is a substance that 

causes erythrocyte hemolysis, when it is introduced 

into a human organism. Blood test revealed a large 

amount of lysolecithin (lysophosphatidylcholine). 

What enzyme leads to accumulation of lysolecithin 

in blood? 

A. Phospholipase A2 

B. Phospholipase A1 

C. Phospholipase C 

D. Phospholipase D 

E. Neuraminidase 

 97. After the consumption of animal food rich in 

fats, a patient feels discomfort, and droplets of fats 

are found during laboratory investigation of his 

feces. Bile acids are revealed in the urine. The cause 

of such state is the deficiency of ___ in the digestive 

tract. 

A. Bile acids 

B. Fatty acids 

C. Chylomicrons 

D. Triacylglycerols 

E. Phospholipids 

 98. Fabry’s disease (one of sphingolipidoses) is 

an autosomal recessive disease. Major symptoms of 

this disease: skin rash, kidney failure, pain in lower 

extremities. It is caused by a deficiency of: 

A. α-Galactosidase A 

B. Hexosaminidase A and B 

C. Gm1 gangliosidase 

D. Galactocerebrosidase 

E. Ceraminase 

 99. A 35-year-old man with pheochromocytoma 

has high levels of epinephrine and norepinephrine 

registered in the blood. The concentration of free 

fatty acids is increased by a factor of eleven. Which 

of the following enzymes accelerates the lipolysis 

under the action of epinephrine? 

A. Triacylglycerol lipase 

B. Lipoprotein lipase 

C. Phospholipase A 

D. Phospholipase C 

E. Cholesterol esterase 

 100. Essential fatty acids can’t by synthesized 

because mammals do not possess the enzymes for 

their biosynthesis. Which of the following is an 

essential fatty acid? 

A. Linoleic acid 

B. Palmitic acid 

C. Oleic acid 

D. Steraric 

E. Butyric 

 101. The insufficient secretion of what enzyme 

is the cause of incomplete fats degradation in the 

digestive tract and appearance of great quantity of 

neutral fats in feces? 

A. Pancreatic lipase 

B. Phospholipase 

C. Entcrokinase 

D. Amylase 

E. Pepsin 

 102. A 44-year-old woman complains of 

common weakness, heart pain, considerable increase 

of body weigt. Objectively: moon-like face, 

hirsutism, AP - 165/100 mm Hg, height - 164 cm, 

weight - 103 kg; fat is mostly accumulated in the 

region of neck, upper shoulder girdle, stomach. 

What is the main pathogenetic mechanism of 

obesity? 

A. Increased production of glucocorticoids 

B. Decreased production of thyroidal hormones 

C. Increased production of insulin 

D. Decreased production of glucagon 

E. Increased production of mineralocorticoids 

 103. What compound of lipid nature may 

contain a carbohydrate moiety and is presented in 

most cell membranes? 

A. Ganglioside GM2 

B. Sphingomyelin 

C. Phosphatydylserine 

D. Cholesterol 

E. Leukotrienes 
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 104. The form in which most dietary lipids are 

packaged and exported from the intestinal mucosa 

cells is as follows: 

A. Chylomicrons 

B. Mixed micelles 

C. Free triacylglycerol 

D. 2-Monoacylglycerol 

E. Free fatty acids 

 105. The essence of lipolysis, that is the 

mobilization of fatty acids from neutral fats depots, 

is an enzymatic process of hydrolysis of 

triacylglycerols to fatty acids and glycerol. Fatty 

acids that release during this process enter blood 

circulation and are transported by: 

A. Serum albumins 

B. Globulins 

C. HDL 

D. LDL 

E. Chylomicrons 

 106. Chose from listed below a hormone, which 

stimulates the formation of glycogen and 

triacylglycerols: 

A. Insulin 

B. Norepinephrine 

C. Glucagon 

D. Epinephrine 

E. Thyroxine 

 107. In digestion of dietary lipids there is a need 

of one of the digestive secretions. What secretion 

listed below takes part in lipids emulsification? 

A. Bile 

B. Intestinal juice 

C. Pancreatic juice 

D. Saliva 

E. Gastric juice 

 108. Bile acids are necessary for fat digestion. 

They are produced in the liver from the next 

precursor: 

A. Cholesterol 

B. Protoporphyrin IX 

C. Corticosterol 

D. Lecithin 

E. Arachidonic acid 

 109. Which one of the following enzymes is 

NOT involved in the degradation of dietary lipids 

during digestion? 

A. Lipoprotein lipase 

B. Pancreatic lipase 

C. Gastric lipase 

D. Phospholipase A2 

E. Cholesterol ester hydrolase 

 110. Which one of the following substances is 

an intermediate in the synthesis of both glycerol-

containing phospholipids and triacylglycerol? 

A. Phosphatidic acid 

B. Choline 

C. Acetoacetyl CoA 

D. CDP-Ethanolamine 

E. 3-Hydroxyburyrate 

 111. In adipose tissue, glycerol-3-phosphate 

required for the synthesis of triglycerides comes 

mainly from: 

A. Dihydroxyacetone phosphate formed in 

glycolysis 

B. Hydrolysis of pre-existing triglycerides 

C. Free glycerol 

D. Hydrolysis of phospholipids 

E. – 

 112. In patients suffering from diabetes mellitus 

an increase in a content of non esterified fatty acids 

in blood is observed. It may be caused by: 

A. Increase in activity of triacylglycerol lipase 

B. Stimulation of ketone bodies utilization 

C. Activation of synthesis of apolipoproteins A1, 

A2, A3 

D. Decrease in activity of phosphatidylcholine-

cholesterol-acyltransferase in blood plasma 

E. Accumulation in cytosol of palmitoyl-CoA 

 113. Which one of the following statements 

about the absorption of lipids from the intestine is 

correct? 

A. Dietary triacylglycerol is partially hydrolyzed 

and absorbed as free fatty acids and monoacyl 

glycerol 

B Release of fatty acids from triacylglycerol in the 

intestine is inhibited by bile salts 

C. Dietary triacylglycerol must be completely 

hydrotyzed to tree fatty acids and glycerol before 

absorption 

D. Fatty acids that contain ten carbons or less are 

absorbed and enter the circulation primarily via the 

lymphatic system 

E. Formation of chylomicrons does not require 

protein synthesis in the intestinal mucosa 

 114. After consumption of lipids in the body 

than begins their digestion and absorption in 

intestines. What products of lipid hydrolysis are 

absorbed in the intestine? 

A. Monoacylglycerol, fatty acids 

B. Amino acids 

C. Polypeptides 

D. Monosacharides 

E. Lipoproteins 
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 115. Lipids have a lot of important functions. 

What definition will the best describe 

triacylglycerols? 

A. In the average individual, represent sufficient 

energy to sustain life for several weeks 

B. Would be expected to be good emulsifying agents 

C. Yield about the same amount of ATP on 

complete oxidation as would an equivalent weight of 

glycogen 

D. Are stored as hydrated molecules 

E. Are generally negatively charged molecules at 

physiological pH 

 116. Phospholipids are representatives of lipids. 

All of the following statements describe 

phosphoglycerides EXCEPT: 

A. They are a major store of metabolic energy 

B. They are both amphipathic and amphoteric 

C. They arise from glycerol-3-phosphate 

D. They are found in cell membranes 

E. They contain two fatty acid moieties 

 117. Cell membrane is built of lipids, proteins 

and glycosides. Phospholipids are important cell 

membrane components because: 

A. They have both polar and non polar portions 

B. They have glycerol 

C. They can form bilayers in water 

D. They combine covalently with proteins 

E. They consist of fatty acids 

 118. Fatty acids, waxes, sterols, fat-soluble 

vitamins, glycerids and phospholipids are classified 

as lipids. They have the following properties: 

A. All of these 

B. Insoluble in water and soluble in fat solvent 

C. High energy content 

D. Structural component of cell membrane 

E. Precursors in biosynthesis of prostaglandins 

 119. Reserve fat is accumulated in adipose 

tissue. Indicate which from listed below disorders of 

lipid metabolism occur in fat tissue: 

A. Obesity 

B. Steatorrhea 

C. Ketosis 

D. Retention hyperlipemia 

E. Fatty infiltration of liver 

 120. Some hormones regulate lipid metabolism. 

Hepatic lipogenesis is stimulated by: 

A. Insulin 

B. cAMP 

C. Glucagon 

D. Epinephrine 

E. Cortisol 

 121. Lipids are digested in duodenum by 

pancreatic juice and bile. Pancreatic lipase converts 

triacylglycerols into: 

A. 2-Monoacylglycerol 

B. 2,3-Diacylglycerol 

C. 1-Monoacylglycerol 

D. 3-Monoacylglycerol 

E. 1,3-Diacylglycerol 

 122. Human body accumulates fat in adipose 

tissue and liver. Lipids are stored mainly in the form 

of: 

A. Triglycerides 

B. Glycolipids 

C. Phospholipids 

D. Fatty acids 

E. Steroids 

 123. Fatty acids, waxes, sterols, fat-soluble 

vitamins, glycerids and phospholipids are classified 

as lipids. Waxes contain higher alcohols named as: 

A. Cetyl 

B. Methyl 

C. Ethyl 

D. Phytyl 

E. Propionyl 

 124. Synthesis and catabolism of lipids actively 

take place in adipose tissue, which lacks: 

A. Glycerol kinase 

B. Hormone-sensitive lipase 

C. cAMP-dependent protein kinase 

D. Glycerol-3-phosphate dehydrogenase 

E. – 

 125. Lipids in adipose tissue are broken down to 

fatty acids and glycerol. Free fatty acids are 

transported in the blood: 

A. Combined with albumin 

B. Combined with fatty acid binding protein 

C. Combined with β-lipoprotein 

D. In unbound free salts 

E. Combined with globulin 

 126. Lecithin has amphiphilic properties, which 

means both hydrophilic and lipophilic. The 

nitrogenous base in lecithin is: 

A. Choline 

B. Ethanolamine 

C. Serine 

D. Betaine 

E. Alanine 

 127. Human body accumulates fat as a source of 

energy and thermoisolative substance. Lipid stores 

are mainly present in: 

A. Adipose tissue 

B. Liver 

C. Brain 
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D. Muscles 

E. Kidneys 

 128. Lipids are digested in duodenum by 

pancreatic juice and bile. Co-lipase is also necessary 

and is a: 

A. Protein 

B. Vitamin 

C. Bile salt 

D. Phospholipid 

E. Amino acid 

 129. Hexosaminidase A is an enzyme involved 

in the hydrolysis of terminal N-acetyl-D-hexosamine 

residues in N-acetyl-β-D-hexosaminides and is 

deficient in: 

A. Tay-Sachs disease 

B. Gaucher’s disease 

C. Niemann-Pick disease 

D. Fabry’s disease 

E. Gierke disease 

 130. Glycerol released from adipose tissue by 

hydrolysis of triglycerides is mainly: 

A. Taken up by liver 

B. Taken up by extrahepatic tissues 

C. Reutilised in adipose tissue 

D. Excreted from the body 

E. - 

 131. Sphingolipidoses are a class of lipid storage 

disorders relating to sphingolipid metabolism. 

Mental retardation occurs in: 

A. All of these 

B. Tay-Sachs disease 

C. Gaucher’s disease 

D. Niemann-Pick disease 

E. None of these 

 132. Free glycerol cannot be used for 

triglyceride synthesis, because it has to be 

phosphorylated first by glycerol kinase, which is 

absent in: 

A. Adipose tissue 

B. Liver 

C. Kidney 

D. Intestine 

 133. Physical examination of a 16-year-old boy, 

who came to the clinic for a routine visit, reveals 

small reddish-black papules on the abdomen and 

scrotum, intermittent paresthesias in the digits 

bilaterally and heat intolerance. These findings 

indicate Fabry disease – X-linked recessive 

lysosomal storage disease, caused by deficiency of 

α-galactosidase A. Which of the following 

substances is most likely to be elevated in this 

patient`s vascular endothelium? 

A. Ceramide trihexoside 

B. Galactocerebroside 

C. Glucocerebroside 

D. Lactosyl cerebroside 

E. Sphingomyelin 

 134. A 2-year-old girl brought to the clinic 

because she has recently developed muscle 

weakness and is having difficulty walking. A 

peripheral nerve biopsy reveals histologic evidence 

of demyelination and macrophages with prominent 

reddish-pink vacuoles in the cytoplasm after 

straining with toluidine blue (metachromasia). 

Metachromasia is caused by accumulation of 

sulfatides, mainly cerebroside sulfate. This patient 

has a deficiency of which of the following enzymes? 

A. Arylsulfatase A 

B. α-Galactosidase A 

C. β-Hexosaminidase A 

D. Galactocerebrosidase 

E. Glucocerebrosidase 

F. Iduronate sulfatase 

G. Sphingomyelinase 

 135. One of the factors that causes obesity is the 

inhibition of fatty acids oxidation due to: 

A. Low carnitine content 

B. Impaired phospholipid synthesis 

C. Excessive consumption of fatty foods 

D. Choline deficiency 

E. Lack of carbohydrates in the diet 

 136. The key reaction of fatty acid synthesis is 

production of malonyl-CoA. What metabolite is the 

source of malonyl-CoA synthesis? 

A. Acetyl-CoA 

B. Succinyl-CoA 

C. Acyl-CoA 

D. Malonate 

E. Citrate 

 137. A patient during fasting developed 

ketoacidosis as a result of increased fatty acids 

decomposition. This decomposition can be inhibited 

with: 

A. Insulin 

B. Glucagon 

C. Adrenaline 

D. Thyroxin 

E. Cortisol 

 138. A patient with diabetes mellitus has been 

delivered to a hospital unconscious. BP is low, 

Kussmaul’s respiration is observed, the smell of 

acetone can be detected from the patient’s mouth. 

What mechanism is leading in the coma 

development in this case? 

A. Accumulation of ketone bodies in blood 

B. Accumulation of potassium ions 
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C. Accumulation of sodium ions 

D. Accumulation of chlorine ions 

E. Accumulation of urea 

 139. Fatty acids arrive into mitochondria, and 

there their oxidation occurs. Name the vitamin-like 

substance that takes part in transportation of fatty 

acids through mitochondrial membrane: 

A. Carnitine 

B. Choline 

C. Biotin 

D. Pantothenic acid 

E. Folic acid 

 140. Hydrolysis reaction will NOT occur with: 

A. Glycerol 

B. Starch 

C. Cellulose 

D. Fat 

E. Protein 

 141. Intracellular metabolism of glycerol starts 

with its activation. What compound is formed in the 

fi- rst reaction of its conversion? 

A. α-Glycerolophosphate 

B. Pyruvate 

C. Lactate 

D. Choline 

E. Acetyl coenzyme A 

 142. Fatty acids synthesis occurs in human 

body. What compound is initial in this process? 

A. Acetyl coenzyme A 

B. Vitamin C 

C. Glycine 

D. Succinate 

E. Cholesterol 

 143. Lipids are obvious energetic material for 

the body. What is the main pathway of fatty acids 

metabolism in mitochondria? 

A. β-Oxidation 

B. Decarboxylation 

C. Reduction 

D. α-Oxidation 

E. γ-Oxidation 

 144. Appearance of sugar and ketone bodies is 

revealed in the patient's urine. Blood glucose 

concentration is 10,1 mM/l. What is a presumptive 

diagnosis of the patient? 

A. Diabetes mellilus 

B. Atherosclerosis 

C. Toxic hepatitis 

D. Pancreatitis 

E. Myocardial infarction 

 145. A 46-year-old woman complains of 

dryness in the oral cavity, thirst, frequent urination, 

general weakness. Biochemical research of the 

patient's blood showed hyperglycemia and 

hyperketonemia. Sugar and ketone bodies are 

revealed in the urine. Diffuse changes in 

myocardium are marked on the electrocardiogram. 

Make an assumptive diagnosis of the illness. 

A. Diabetes mellitus 

B. Alimentary hyperglycemia 

C. Acute pancreatitis 

D. Diabetes insipidus 

E. Ischemic cardiomyopathy 

 146. In a 57-year-old patient, suffering from 

diabetes mellitus, ketoacidosis has been developed. 

Biochemical background of this status is decrease in 

utilization of Acetyl-CoA due to a deficiency of: 

A. Oxaloacetate 

B. 2-Оxoglutarate 

C. Glutamate 

D. Aspartate 

E. Succinate 

 147. A condition called «diabetic ketoacedosis» 

is caused by a lack of insulin leading to a build-up of 

ketoacids. Excessive ketone bodies are formed by 

the biochemical imbalance in uncontrolled or poorly 

managed diabetes. Which compounds are called 

ketone bodies? 

A. Acetoacetate, β-hydroxybulyrate, and acetone 

B. Aspartate, pyruvate 

C. α-Кetoglutarate, malate, sussinate 

D. Acyl-CoA, malonyl-CoA 

E. Cholic and deoxycholic acid 

 148. A 40-year-old woman diagnosed with 

diabetes mellitus is admitted to a department of 

endocrinology. The patient complains of thirst and 

increased hunger. What pathological components 

are exposed at laboratory research of the patient's 

urine? 

A. Glucose, ketone bodies 

B. Protein, amino acid 

C. Protein, creatine 

D. Bilirubin, urobilin 

Е. Sodium, potassium 

 149. Under diabetes mellitus, the level of ketone 

bodies in blood dramatically rises, which results in 

the development of metabolic acidosis. What 

substance is the precursor of the ketone bodies 

synthesis? 

A. Acetyl-CoA 

B. Succinyl-CoA 

C. Propionyl-CoA 

D. Malonyl-CoA 

E. Methylmalonyl-CoA 
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 150. A patient manifests ketonuria. What 

disease is recognized by the augmented 

concentration of ketone bodies in his urine? 

A. Diabetes mellitus 

B. Acute glomerular inflammation 

C. Urolithiasis 

D. Tuberculosis of the kidney 

E. Myocardial infarction 

 151. Aerobic oxidation of substrates is typical of 

a cardiac muscle. Which of the following is the 

major oxidation substrate of a cardiac muscle? 

A. Fatty acids 

B. Triacylglycerols 

C. Glycerol 

D. Glucose 

E. Amino acids 

 152. Carnitine is recommended to a sportsman 

as a preparation that increases physical activity and 

improves achievements. What biochemical process 

is mostly activated under the action of carnitine? 

A. Transport of fatty acids into mitochondria 

B. Ketone bodies synthesis 

C. Lipids synthesis 

D. Tissue respiration 

E. Steroid hormones synthesis 

 153. Lipids are the most valuable energetic 

material for an organism. What is the main pathway 

of fatty acids metabolism in cell mitochondria? 

A. β-oxidation 

B. Decarboxylation 

C. Reduction 

D. α-oxidation 

E. γ-oxidation 

 154. The intermediates in fatty acid synthesis 

are linked to acyl carrier protein (ACP), a 

component of fatty acid synthase. The prosthetic 

group of ACP is: 

A. Phosphopantetheine 

B. Methionine 

C. Thiamine 

D. Biotin 

E. Cobalamin 

 155. A 1-year-old child was brought to a clinic 

with signs of muscle weakness. Through the 

inspection, the deficiency of carnitine in the muscles 

was determined. The biochemical mechanism of the 

development of this pathology consists in the 

disorder of the process of: 

A. Transport of fatty acids into mitochondria 

B. Regulation of the level of Ca2+ in mitochondria 

C. Substrate level of phosphorylation 

D. Utilization of lactate 

E. Synthesis of actin and myosin 

 156. A patient with high rate of obesity was 

advised to use carnitine as a food additive in order to 

enhance "fat burning". What is the role of carnitine 

in the process of fat oxidation? 

A. Transport of FFA (free fatty acids) from cytosol 

to the mitochondria 

B. Transport of FFA from fat depots to the tissues 

C. It takes part in one of reactions of FFA beta-

oxidation 

D. FFA activation 

E. Activation of intracellular lipolysis 

 157. Patients who suffer from severe diabetes 

and don't receive insulin have metabolic acidosis. 

This is caused by increased concentration of the 

following metabolites: 

A. Ketone bodies 

B. Fatty acids 

C. Unsaturated fatty acids 

D. Triacylglycerols 

E. Cholesterol 

 158. One functional subunit of multi-enzyme 

complex for de novo synthesis of fatty acids 

contains: 

A. Two -SH groups 

B. One -SH group 

C. Three -SH groups 

D. Four -SH groups 

E. Five -SH groups 

 159. The enzyme Acyl-CoA synthase catalyses 

the conversion of a fatty acid of an active fatty acid 

in the presence of: 

A. ATP 

B. ADP 

C. AMP 

D. GTP 

E. UDP 

 160. Patients who suffer from severe diabetes 

and don't receive insulin have metabolic acidosis. 

This is caused by increased concentration of the 

following metabolites: 

A. Ketone bodies 

B. Fatty acids 

C. Unsaturated fatty acids 

D. Triacylglycerols 

E. Cholesterol 

 161. In diabetes mellitus and starvation there is 

an increase of ketone bodies content in blood, which 

are utilized as energetic material by tissues. Note the 

substance which is used in ketone bodies synthesis. 

A. Acetyl-CoA 

B. Citrate 

C. Succinyl-CoA 

D. α-Ketoglutarate 
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E. Malate 

 162. In a patient suffering from diabetes mellitus 

in blood was detected acetone. Note the process of 

its production in the body: 

A. By condensation of two molecules of acetyl-CoA 

B. In course of α-oxidation of fatty acids 

C. In course of β-oxidation of fatty acids 

D. In course of γ-oxidation of fatty acids 

E. In tricarboxylic acid cycle. 

 163. During the prolonged starvation in blood of 

a person an increase in ketone bodies content occurs. 

It is caused by the next factors: 

A. Production of Acetyl-CoA 

B. Decrease of free fatty acid level in blood plasma 

C. Mobilization of high density lipoproteins 

D. Enhancement of fatty acids biosynthesis in liver 

E. Decrease of triacylglycerols in adipose tissue 

 164. What process of lipid metabolism requires 

a protein with covalently bound prosthetic group 

derived from pantothenic acid? 

A. Fatty acid biosynthesis 

B. β-Oxidation of fatty acids 

C. Utilization of ketone bodies 

D. Bile acid synthesis from cholesterol 

E. Utilization of LDL 

 165. The removal of two-carbon units from a 

fatty acyl coenzyme A (fatty acyl-CoA) involves 

four sequential reactions. Which of the following 

best describes the reaction sequence? 

A. Dehydrogenation, hydratation, dehydrogenation, 

cleavage 

B. Oxidation, dehydration, oxidation, cleavage 

C. Reduction, dehydration, reduction, cleavage 

D. Hydrogenation, dehydration, hydrogenation, 

cleavage 

E. Reduction, hydration, dehydrogenation, cleavage 

 166. Acetyl-CoA carboxylase regulates fatty 

acid synthesis by which of the following 

mechanism? 

A. All of these 

B. Covalent modification 

C. Induction and repression 

D. Allosteric regulation 

E. None of these 

 167. Propionyl CoA formed from the oxidation 

of fatty acids having an odd number of carbon atoms 

is converted into: 

A. D-Methylmalonyl CoA 

B. Acetoacetyl CoA 

C. Acetyl CoA 

D. Butyryl CoA 

E. Acety lCoA 

 168. What process of lipid metabolism requires 

a protein with covalently bound prosthetic group 

derived from pantothenic acid? 

A. Fatty acid biosynthesis 

B. β-Oxidation of fatty acids 

C. Utilization of ketone bodies 

D. Bile acid synthesis from cholesterol 

E. Utilization of LDL 

 169. An experimental animal has been given 

excessive amount of carbon-labeled glucose for a 

week. What compound can the label be found in? 

A. Palmitic acid 

B. Methionine 

C. Vitamin A 

D. Choline 

E. Arachidonic acid 

 170. Essential fatty acids can’t by synthesized 

because mammals do not possess the enzymes for 

their biosynthesis. Which of the following is an 

essential fatty acid? 

A. Linoleic acid 

B. Palmitic acid 

C. Oleic acid 

D. Steraric 

E. Butyric 

 171. Which of the following is required as a 

reductant in fatty acid synthesis? 

A. NADPH2 

B. NADH2 

C. FADH2 

D. FMNH2 

E. FAD 

 172. Carnitine is a vitaminoid, which takes part 

in lipids metabolism. It is required for the transport 

of: 

A. Long chain fatty acids into mitochondria 

B. Triglycerides into mitochondria 

C. Short chain fatty acids into mitochondria 

D. Triglycerides out of liver 

E. Glycerol into cytosol 

 173. β-Oxidation of fatty acids provides 

organism with energy. The enzymes of β-oxidation 

are found in: 

A. Mitochondria 

B. Cytosol 

C. Golgi apparatus 

D. Nucleus 

E. Microsomes 

 174. β-Oxidation of fatty acidsis a cyclic 

process. During each cycle of β-oxidation: 

A. Two carbon atoms are removed from the 

carboxyl end of the fatty acid 
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B. One carbon atom is removed from the methyl end 

of the fatty acid 

C. One carbon atom is removed from the carboxyl 

end of the fatty acid 

D. Two carbon atoms are removed from the methyl 

end of the fatty acid 

Е. Three carbon atom is removed from the methyl 

end of the fatty acid 

 175. NADPH2 is required for fatty acid 

synthesis and can come from: 

A. Hexose monophosphate shunt 

B. Oxidative decarboxylation of malate 

C. Extramitochondrial oxidation of isocitrate 

D. Citric acid cycle 

E. All of these 

 176. Citrate stimulates fatty acid synthesis by all 

of the following EXCEPT: 

A. Participating in the production of ATP 

B. Allosterically activating acetyl-CoA carboxylase 

C. Providing a mechanism to transport acetyl CoA 

from the mitochondria to the cytosol 

D. Participating in a pathway that ultimately 

produces CO2 and NADPH in the cytosol 

E. - 

 177. De novo synthesis and oxidation of fatty 

acids differ in the following respect: 

A. Synthesis occurs in cytosol and oxidation in 

mitochondria 

B. Synthesis is decreased and oxidation increased by 

insulin 

C. NADH is required in synthesis and FAD in 

oxidation 

D. Malonyl CoA is formed during oxidation but not 

during synthesis 

E. - 

 178. De novo synthesis of fatty acids requires all 

of the following substances EXCEPT: 

A. NADH 

B. NADPH 

C. Panthothenic acid 

D. ATP 

E. Biotin 

 179. Carnitine is a vitaminoid, which transports 

fatty acids into mitochondria and is synthesized 

from: 

A. Lysine and methionine 

B. Glycine and arginine 

C. Aspartate and glutamate 

D. Proline and hydroxyproline 

E. Lysine and arginine 

 180. β-Oxidation of fatty acids provides 

organism with ATP and requires all the following 

coenzymes EXCEPT: 

A. NADP 

B. FAD 

C. NAD 

D. CoA 

E. - 

 181. Carboxylation of acetyl-CoA to malonyl-

CoA takes place in the presence of a special 

coenzyme of carboxylases, which is: 

A. Biotin 

B. FAD 

C. NAD+ 

D. NADP+ 

E. GTP 

 182. Malonyl-CoA provides 2-carbon units to 

fatty acids and reacts with the next group of acyl 

carrier protein: 

A. -SH group 

B. -NH2 group 

C. -COOH group 

D. -CH2OH group 

E. -OH group 

 183. Propionyl CoA consists of 3 carbon atoms 

and is formed on oxidation of: 

A. Fatty acids with odd number of carbon atoms 

B. Polyunsaturated fatty acids 

C. Monounsaturated fatty acids 

D. Fatty acids with even number of carbon atoms 

E. None of these 

 184. Carnitine takes part in lipids metabolism. 

What process cannot occur in the absence of 

carnitine? 

A. β-Oxidation of fatty acids 

B. Cleavage of triacylglycerol 

C. Utilization of ketone bodies 

D. Fatty acid biosynthesis 

E. Biosynthesis of prostaglandins 

 185. A 4-year-old child is brought to the 

physician because of delayed growth. The mother 

also states that the child is unsteady on his feet and 

cannot properly use eating utensils. Physical exam 

reveals the boy demonstrates signs of muscle 

hypotonia. The 

physician diagnoses a deficiency in acetyl-CoA 

carboxylase. Which of the following is likely to be 

deficient in this patient? 

A. Malonyl-coenzyme A 

B. Glycerol-3-phosphate 

C. Ketone bodies 

D. NADPH2 

E. S-adenosylmethionine 

 186. A 10-year-old boy presents with 

progressive neurologic and dermatologic symptoms. 

His mother says he has a progressively worsening 
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staggering gait, he has thick, dry and scaly skin. The 

patient also reports that he has been having 

difficulty with his sense of smell. During a thorough 

physical examination, visual acuity testing reveals 

bilateral deficits; a sensorineural hearing loss is also 

identified. A nerve conduction study shows delayed 

action potential propagation. Diagnostic testing 

reveals an accumulation of phytanic acid within 

multiple tissues, including the epidermal layer of 

skin. These findings suggest Refsum disease – 

disease caused by deficiency of special enzymes, 

which are shortening very-long-chain fatty acids 

into long-chain fatty acids, which will be 

metabolized via β-oxidation later. A disorder in 

which of the following organelles is most likely 

causing this patient`s symptoms? 

A. Peroxisomes 

B. Endoplasmic reticulum 

C. Endosomes 

D. Mitochondria 

E. Cytoskeleton 

F. Ribosomes 

 187. Increased HDL levels decrease the risk of 

atherosclerosis. What is the mechanism of HDL 

anti-atherogenic action? 

A. They remove cholesterol from tissues 

B. They supply tissues with cholesterol 

C. They are involved in the breakdown of 

cholesterol 

D. They activate the conversion of cholesterol to 

bile acids 

E. They promote absorption of cholesterol in the 

intestine 

 188. During examination of a teenager with 

xanthomatosis the family history of 

hypercholesterolemia is revealed. What 

transportable lipids are increased in concentration in 

case of such a disease? 

A. Low-density lipoproteins 

B. Chylomicrons 

C. Very low-density lipoproteins 

D. High-density lipoproteins 

E. Intermediate-density lipoproteins 

 189. Cholesterol content in blood serum of a 12-

year-old boy is 25 mmol/l. Anamnesis states 

hereditary familial hypercholesterolemia caused by 

synthesis disruption of receptor-related proteins for: 

A. Low-density lipoproteins 

B. High-density lipoproteins 

C. Chylomicrons 

D. Very low-density lipoproteins 

E. Middle-density lipoproteins 

 190. A 67-year-old man consumes eggs, pork 

fat, butter, milk and meat. Blood test results: 

cholesterol - 12,3 mmol/l, total lipids - 8,2 g/l, 

increased low-density lipoprotein fraction (LDL). 

What type of hyperlipoproteinemia is observed in 

the patient? 

A. Hyperlipoproteinemia type IIa 

B. Hyperlipoproteinemia type I 

C. Hyperlipoproteinemia type IIb 

D. Hyperlipoproteinemia type IV 

E. Cholesterol, hyperlipoproteinemia 

 191. A dry-cleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by disruption of synthesis of the following 

substance: 

A. Phosphatidylcholine 

B. Tristearin 

C. Urea 

D. Phosphatidic acid 

E. Cholic acid 

 192. Synthesis of phospholipids is disordered 

under the liver fat infiltration. Indicate which of the 

following substances can enhance the process of 

methylation during phospholipids synthesis? 

A. Methionine 

B. Ascorbic acid 

C. Glucose 

D. Glycerol 

E. Citrate 

 193. Obesity is a common disease. The aim of 

its treatment is to lower content of neutral fats in the 

body. What hormonsensitive enzyme is the most 

important for intracellular lipolysis? 

A. Triacylglycerol lipase 

B. Protein kinase 

C. Adenylate kinase 

D. Diacylglycerol lipase 

E. Monoacylglycerol lipase 

 194. During metabolic process active forms of 

the oxygen including superoxide anion radical are 

formed in the human body. With help of what 

enzyme is this anion activated? 

A. Superoxide dismutase 

B. Catalase 

C. Peroxidase 

D. Glutathione peroxidase 

E. Glutathionе reductase 

 195. A 67-year-old patient has atherosclerosis of 

cardiac and cerebral vessels. Examination revealed 

hyperlipidemia. What class of blood plasma 

lipoproteids is most important in atherosclerosis 

pathogenesis? 

A. Low-density lipoproteids 
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B. Chylomicrons 

C. α-lipoproteids 

D. High-density lipoproteids 

E. – 

 196. Blood serum of the patient has milky 

appearance. Biochemical analysis revealed high 

content of triacylglycerols and chylomicrons. This 

condition is caused by hereditary defect of the 

following enzyme: 

A. Lipoprotein lipase 

B. Phospholipase 

C. Pancreatic lipase 

D. Adipose tissue hormone-sensitive lipase 

E. Phosphodiesterase 

 197. Preventative examination of a 55-year-old 

patient revealed type II diabetes mellitus. An 

endocrinologist detected an increase in body weight 

and liver enlargement. The man is a non-smoker and 

does not abuse alcohol but likes to have a ”hearty 

meal”. Histological examination by means of 

diagnostic liver puncture revealed that the 

hepatocytes were enlarged mostly on the lobule 

periphery, their cytoplasm had transparent vacuoles 

that reacted positively with sudan III. What liver 

pathology was revealed? 

A. Fatty hepatosis 

B. Acute viral hepatitis 

C. Chronic viral hepatitis 

D. Alcohol hepatitis 

E. Portal liver cirrhosis 

 198. The patient, who for a long time has been 

keeping to an unbalanced lowprotein diet, developed 

fatty liver infiltration. Name the substance, absence 

of which in the diet can lead to this condition: 

A. Methionine 

B. Alanine 

C. Cholesterol 

D. Arachidonic acid 

E. Biotin 

 199. In the process of metabolism human body 

produces active oxygen forms, including superoxide 

anion radical O2·. This anion is inactivated by the 

following enzyme: 

A. Superoxide dismutase 

B. Catalase 

C. Peroxidase 

D. Glutathione peroxidase 

E. Glutathione reductase 

 200. Periodontitis induces development of lipid 

peroxidation in the periodontal tissues, as well as 

increase in malondialdehyde and hydrogen peroxide 

concentration in the oral cavity. Which of the 

following enzymes provides antioxidant protection? 

A. Catalase 

B. Amylase 

C. Maltase 

D. Lactase 

E. Invertase 

 201. A woman, who had undergone mastectomy 

due to breast cancer, was prescribed a course of 

radiation therapy. What vitamin preparation has 

marked antiradiation effect due to its antioxidant 

activity? 

A. Tocopherol acetate 

B. Ergocalciferol 

C. Riboflavin 

D. Cyanocobalamin 

E. Folic acid 

 202. There are various diseases that cause sharp 

increase of active oxygen, thus leading to cell 

membranes destruction. Antioxidants are used to 

prevent it from happening. The most potent natural 

antioxidant is: 

A. α-tocopherol 

B. Glucose 

C. Vitamin D 

D. Fatty acids 

E. Glycerol 

 203. Hyperlipemia can be observed in 2-3 hours 

after eating fatty food. 9 hours later lipid content 

normalizes again. How can this condition be 

characterized? 

A. Alimentary hyperlipemia 

B. Transport hyperlipemia 

C. Hyperplastic obesity 

D. Retention hyperlipemia 

E. Hypertrophic obesity 

 204. A 70-year-old patient presents with cardiac 

and cerebral atherosclerosis. Examination revealed 

changes of blood lipid spectre. Increase of the 

following lipoproteins plays a significant role in 

atherosclerosis pathogenesis: 

A. Low-density lipoproteins 

B. Very low-density lipoproteins 

C. Intermediate density lipoproteins 

D. High-density lipoproteins 

E. Chylomicrons 

 205. A patient demonstrates milkywhite color of 

blood plasma due to high content of chylomicrons. 

Disintegration of triacylglycerol is disrupted. 

Deficiency of the following enzyme activity is 

observed: 

A. Lipoprotein lipase 

B. Amylase 

C. Tripsin 

D. Cholesterol esterase 
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E. Lactase 

 206. Natural peptides can carry out various 

functions. What bioactive peptide is a major 

antioxidant and functions as a coenzyme? 

A. Glutathione 

B. Bradykinin 

C. Oxytocin 

D. Liberin 

E. Anserine 

 207. Increased concentration of active oxygen 

forms is a mechanism of pathogenesis in a number 

of diseases. To prevent this process, antioxidants are 

prescribed. Select an antioxidant from the list below: 

A. α-Tocopherol 

B. Glucose 

C. Calciferol 

D. Cobalamine 

E. Glycerol 

 208. A man 67 years old suffers from brain 

vessels atherosclerosis. After investigation 

hyperlipidemia was detected. What class of 

lipoproteins in blood plasma will be increased the 

most of all in biochemical investigation? 

A. LDL 

B. HDL 

C. Non esterified fatty acids in complex with 

albumin 

D. Chylomicrons 

E. VLDL 

 209. In a human body the adipose tissue is the 

basic location of triacylglycerols (TAG) deposit. At 

the same time their synthesis takes place in 

hepatocytes. In the form of what molecular complex 

are TAG transported from the liver into the adipose 

tissue? 

A. VLDL 

B. Chylomicrons 

C. LDL 

D. HDL 

E. Complexes with albumin 

 210. After the consumption of a diet rich in fats, 

a patient complains of languor and nausea. Later 

signs of steatorrea appear. The level of blood 

cholesterol makes 9,2 mM/1. The shortage of what 

substances causes this state of the patient? 

A. Bile acids 

B. Triacylglycerols 

C. Fatty acids 

D. Phospholipids 

E. Chylomicrons 

 211. What products are produced from 

superoxide anion under the action of superoxide 

dismutase? 

A. Free oxygen 

B. Hydroxyl radical 

C. Protons 

D. NAD 

E. FMN reduced 

 212. What enzyme can decompose hydrogen 

peroxide without involvement of organic 

compounds as donors of hydrogen? 

A. Catalase 

B. Peroxidase 

C. Monooxygenase 

D. Cytochrome P450 

E. Lipoxygenase 

 213. A patient suffers from arterial hypertension 

due to atherosclerotic injury of blood vessels. The 

consumption of what dietary lipid needs to be 

limited? 

A. Cholesterol 

B. Oleic acid 

C. Lecithine 

D. Monooleateglycerol 

E. Phosphatidylserine 

 214. Profuse foam appeared when dentist put 

hydrogen peroxide on the mucous of the oral cavity. 

What enzyme caused such activity? 

A. Catalase 

B. Cholinesterase 

C. Acetyltransferase 

D. Glucose-6-phosphate-dehydrogenase 

E. Methemoglobinreductase 

 215. Hydrogen peroxide is harmful and 

extremely toxic to living cells. Chose an enzyme 

which is used by cells for neutralization of hydrogen 

peroxide: 

A. Glutathion peroxidase 

B. Cytochrome oxidase 

C. NADPH2-oxidase 

D. Cyclooxygenase 

E. Monoamine oxidase 

 216. In diseases which are accompanied by 

hypoxia an incomplete reduction of oxygen 

molecule in respiratory chain and accumulation of 

hydrogen peroxide occurs. Note an enzyme which 

provides neutralization of hydrogen peroxide: 

A. Glutathion peroxidase 

B. Cytochrome oxidase 

C. Succinate dehydrogenase 

D. Glutathion reductase 

E. Oxidase of reduced NADP 

 217. Fats of phospholipids is disordered due to 

fat infiltration of the liver. Indicate which of the 

presented substances can enhance the process of 

methylation during phospholipids synthesis? 
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A. Methionine 

B. Ascorbic acid 

C. Glucose 

D. Glycerin 

E. Citrate 

 218. Bile acids are necessary for fat digestion. 

They are produced in the liver from the next 

precursor: 

A. Cholesterol 

B. Protoporphyrin IX 

C. Corticosterol 

D. Lecithin 

E. Arachidonic acid 

 219. In a patient after investigation it was 

detected an increased content of low density 

lipoproteins in blood serum. What disease can be 

expected in this patient? 

A. Atherosclerosis 

B. Pneumonia 

C. Gastritis 

D. Acute pancreatitis 

E. Kidney disease 

 220. In cases of complete or partial restriction of 

lipotropic factors in humans develops a fat 

degeneration of liver. What substances can be 

considered as lipotropic? 

A. Choline 

B. Pyridoxine 

C. Fatty acids 

D. Cholesterol 

E. Triacylglycerols 

 221. Obesity generally reflects excess intake of 

energy and is often associated with the development 

of: 

A. Non-insulin dependent diabetes mellitus 

B. Nervousness 

C. Hepatitis 

D. Colon cancer 

E. – 

 222. The complaints and objective data permit 

to suppose an inflammatory process in gall bladder, 

disorder of colloidal properties of bile, probability of 

bile stones formation. What compound can cause 

their formation? 

A. Cholesterol 

B. Oxalates 

C. Chlorides 

D. Phosphates 

E. Urates 

 223. In a worker of chemical cleaning the fatty 

liver dystrophy was recognized. What substance 

biosynthesis disorder can lead to this pathology? 

A. Phosphatidyl choline 

B. Tristearylglycerol 

C. Phosphatidic acid 

D. Urea 

E. Folic acid 

 224. A patient with high blood cholesterol levels 

was treated with lovastatin. This drug lowers blood 

cholesterol levels because it inhibits: 

A. HMG CoA reductase in liver and peripheral 

tissues 

B. Lipoprotein lipase in adipose tissue 

C. Citrate lyase in liver 

D. VLDL excretion by the liver 

E. Absorption of dietary cholesterol 

 225. Chose from listed below compounds the 

final product of cholesterol metabolism in human 

body: 

A. Chenodeoxycholic acid 

B. Cortisol 

C. Prostaglandine E2 

D. Cholecalciferol 

E. Ergrosterol 

 226. Laboratory investigation of the patient's 

blood plasma, which was performed 4 hours after a 

consumption of a fat diet, displayed a marked 

increase of plasma turbidity. The most credible 

cause of this phenomenon is the increase of: 

A. Chylomicrons 

B. HDL 

C. LDL 

D. Cholesterol 

E. Phospholipids 

 227. Laboratory investigation of a patient 

revealed a high level of plasma LDL. What disease 

can be diagnosed? 

A. Atherosclerosis 

B. Nephropathy 

C. Acute pancreatitis 

D. Pneumonia 

E. Gastritis 

 228. In cases of complete or partial restriction of 

lipotropic factors providement in humans develops a 

fat degeneration of liver. What substances can be 

considered as lipotropic? 

A. Choline 

B. Fatty acids 

C. Triacylglycerols 

D. Cholesterol 

E. Pyridoxine 

 229. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generation of the 

following metabolite: 
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A. Choline 

B. DOPA 

C. Cholesterol 

D. Acetoacetate 

E. Linoleic acid 

 230. Note an intermediate metabolite which is 

on the cholesterol synthesis pathway and is of 

multifunctional significance: 

A. β-Hydroxy β-methyl glutaryl-CoA (HMG-CoA) 

B. Succinyl-CoA 

C. Acetoacetate 

D. Palmitoyl-CoA 

E. 2-Oxoglutaryl-CoA 

 231. A person with a low-density lipoprotein 

(LDL) receptor deficiency was treated with 

lovastatin. As a consequence of the action of this 

drug, the person should have: 

A. Lower blood cholesterol levels 

B. Increased de novo cholesterol synthesis 

C. Increased ACAT activity 

D. Fewer LDL receptors in cell membranes 

E. Higher blood triacylglycerol levels 

 232. In metabolic transformations in human 

body appear active oxygen intermediates, including 

hydrogen peroxide. This substance is reduced by 

substrates as donor of hydrogen with the aid of the 

next enzyme: 

A. Catalase 

B. Cytochrome P-450 

C. Glutathion peroxidase 

D. Glutathion redsuctase 

E. Superoxide dysmutase 

 233. In a patient after the action of ionizing 

radiation an increased level of malonic dialdehyde 

was detected in blood, indicating the activation of 

peroxide oxidation of lipids. This may lead to injury 

of biological membranes due to: 

A. Degradation of phospholipids 

B. Oxidation of cholesterol 

C. Changes in structure of transfer proteins 

D. Breakdown of carbohydrate constituents 

E. Activation of Na, K-ATPase 

 234. All the following correctly describe the 

intermediate 3-OH-3-methyl glutaryl CoA except: 

A. It is generated enzymatically in the mitochondrial 

matrix 

B. It is formed in the cytoplasm 

C. It is involved in the synthesis of cholesterlol 

D. It inhibits the first step in cholesterol synthesis 

E. It is involved in the synthesis of ketone bodies 

 235. A man 67 years old suffers from brain 

vessels atherosclerosis. After investigation 

hyperlipidemia was detected. What class of 

lipoproteins in blood plasma will be increased most 

of all in biochemical investigation? 

A. LDL 

B. HDL 

C. Non esterified fatty acids in complex with 

albumin 

D. Chylomicrons 

E. VLDL 

 236. Chylomicron, intermediate density 

lipoproteins (IDL), low density lipoproteins (LDL) 

and very low density lipoproteins (VLDL) all are 

serum lipoproteins. What is the correct ordering of 

these particles from the lowest to the greatest 

density? 

A. Chylomicron, VLDL, IDL, LDL 

B. LDL, IDL, VLDL, Chylomicron 

C. VLDL, IDL, LDL, Chylomicron 

D. Chylomicron, IDL, VLDL, LDL 

E. IDL, VLDL, LDL, Chylomicron 

 237. A 25-year-old woman presents to her 

family physician for a routine check-up. Physical 

examination reveals mildly overweight woman with 

a smooth, firm but mobile, skin-colored nodule over 

the Achilles tendon. A fasting lipid panel shows 

markedly elevated total cholesterol, LDL cholesterol 

and triglyceride levels and decreased HDL 

cholesterol levels. The physician starts her on a 

medication to manage her condition and counsels 

her on lifestyle modifications. Which of the 

following describes the mechanism of action of the 

medication this patient takes to treat her 

hypercholesterolemia? 

A. Inhibition of 3-hydroxy-3-methylglutaryl 

coenzyme A reductase 

B. Activates peroxisome proliferator-activated 

receptor α 

C. Inhibition of bile acid reuptake in the intestine 

D. Inhibition of cholesterol uptake by the intestinal 

brush border 

E. Reduced transfer of cholesteryl ester from HDL 

to LDL and delayed HDL clearance 

 238. A 30-year-old man comes for evaluation 

because of acute epigastric pain that radiates to his 

back and worsens after meals. Serum lipase 

concentration is increased, blood is drawn in the 

clinic and plasma is found to be milky-white in 

color. The preliminary diagnosis is type I 

dyslipidemia (familial hyperchylomicronemia). 

Which of the following most likely explains the 

pathophysiology of this patient`s underlying 

condition? 

A. Lipoprotein lipase deficiency 

B. Defect in processing LDL receptors 
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C. Increase in apolipoprotein CII levels 

D. Mutation in apolipoprotein E 

E. VLDL cholesterol clearance deficiency 

 239. A 25-year-old man comes to his primary 

care physician for a physical examination before 

starting a new job. His family history is significant 

for a father and grandmother with “cholesterol 

issues”. Physical examination reveals a well-

developed, well-nourished adult man with well-

demarcated white plaques on his upper eyelids. 

Laboratory studies show: total cholesterol level – 

300 mg/dL, LDL level – 200 mg/dL, triglyceride 

level – 130 m/dL, HDL level – 60 mg/dL. The 

preliminary diagnosis is familial 

hypercholesterolemia. A mutation in which of the 

following proteins is most likely responsible for this 

patient`s condition? 

A. Apolipoprotein B-100 

B. Apolipoprotein A-II 

C. Apolipoprotein C-II 

D. Apolipoprotein E 

E. Lipoprotein lipase deficiency 

 240. A 22-year-old man visits his primary care 

physician after recently being discharged from the 

hospital. Before hospitalization, the patient 

presented with 1 day of nausea, vomiting and 

abdominal pain radiating to his back. Relevant labs 

from the hospital: triglycerides - >1000 mg/dL, 

lipase – 714 U/L. Repeated labs today: LDL – 124 

mg/dL, HDL – 48 mg/dL, triglycerides – 644 

mg/dL. What is the mechanism of action of the first-

line pharmaceutical intervention indicated for this 

patient? 

A. Increases activity of lipoprotein lipase 

B. Inhibition of 3-hydroxy-3-methylglutaryl 

coenzyme A reductase 

C. Inhibits intestinal absorption of cholesterol 

D. Inhibits lipolysis by hormone-sensitive lipase 

E. Sequestration of charged bile acids 

 241. A 3-day-old infant remains in the neonatal 

intensive care after being born at 27 weeks` 

gestation. Although the pregnancy was 

uncomplicated, the infant developed significant 

respiratory distress after delivery due to surfactant 

deficiency. Which of the following amino acids is 

essential for de novo synthesis surfactant, taking 

into account that its main component is 

phosphatidylcholine? 

A. Methionine 

B. Glycine 

C. Serine 

D. Threonine 

E. Valine 

 

 

METABOLISM OF AMINO ACIDS 
(all correct answers are variant A) 

 

 1. Nitrogen is being excreted from the body 

mainly as urea. When activity of a certain enzyme in 

the liver is low, it results in inhibition of urea 

synthesis and nitrogen accumulation in blood and 

tissues. Name this enzyme: 

A. Carbamoyl phosphate synthetase 

B. Aspartate aminotransferase 

C. Urease 

D. Amylase 

E. Pepsin 

 2. Depression and emotional disturbances result 

from the lack of noradrenaline, serotonin, and other 

biogenic amines in the brain. Their content in the 

synapses can be increased through administration of 

antidepressants that inhibit the following enzyme: 

A. Monoamine oxidase 

B. Diamine oxidase 

C. L-amino acids oxidase 

D. D-amino acid oxidase 

E. Phenylalanine 4-monooxygenase 

 3. A patient has pellagra. Interrogation revealed 

that he had lived mostly on maize for a long time 

and eaten little meat. This disease had been caused 

by the deficit of the following substance in the 

maize: 

A. Tryptophan 

B. Tyrosine 

C. Proline 

D. Alanine 

E. Histidine 

 4. A 2-year-old child with mental and physical 

retardation has been delivered to a hospital. He 

presents with frequent vomiting after having meals. 

There is phenylpyruvic acid in urine. Which 

metabolism abnormality is the reason for this 

pathology? 

A. Amino-acid metabolism 

B. Lipidic metabolism 

C. Carbohydrate metabolism 

D. Water-salt metabolism 

E. Phosphoric calcium metabolism 

 5. Urine analysis of a 12-year-old boy reveals 

high concentration of all aliphatic amino acids with 

the highest excretion of cystine and cysteine. US of 
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kidneys revealed kidney concrements. What is the 

most likely pathology? 

A. Cystinuria 

B. Alkaptonuria 

C. Cystitis 

D. Phenylketonuria 

E. Hartnup disease 

 6. A 30-year-old male patient with acute 

pancreatitis has been found to have a disorder of 

cavitary protein digestion. The reason for such 

condition can be the hyposynthesis and 

hyposecretion of the following enzyme: 

A. Tripsin 

B. Pepsin 

C. Lipase 

D. Dipeptidase 

E. Amylase 

 7. The greater amount of nitrogen is excreted 

from the organism in form of urea. Inhibition of urea 

synthesis and accumulation of ammonia in blood 

and tissues are induced by the decreased activity of 

the following liver enzyme: 

A. Carbamoyl phosphate synthetase 

B. Aspartate aminotransferase 

C. Urease 

D. Amylase 

E. Pepsin 

 8. A newborn child was found to have reduced 

intensity of sucking, frequent vomiting, hypotonia. 

Urine and blood exhibit increased concentration of 

citrulline. What metabolic process is disturbed? 

A. Ornithinic cycle 

B. Tricarboxylic acid cycle 

C. Glycolysis 

D. Glyconeogenesis 

E. Cori cycle 

 9. A 2-year-old child with mental and physical 

retardation has been delivered to a hospital. He 

presents with frequent vomiting after having meals. 

There is phenylpyruvic acid in urine. Which 

metabolism abnormality is the reason for this 

pathology? 

A. Amino-acid metabolism 

B. Lipidic metabolism 

C. Carbohydrate metabolism 

D.Water-salt metabolism 

E. Phosphoric calcium metabolism 

 10. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme whose deficiency 

can be the reason for this pathology: 

A. Homogentisic acid oxidase 

B. Phenylalanine hydroxylase 

C. Glutamate dehydrogenase 

D. Pyruvate dehydrogenase 

E. Dioxyphenylalanine decarboxylase 

 11. A male patient has been diagnosed with 

acute radiation disease. Laboratory examination 

revealed a considerable reduction of platelet 

serotonin level. The likely cause of platelet 

serotonin reduction is the disturbed metabolism of 

the following substance: 

A. 5-oxytryptophan 

B. Tyrosine 

C. Histidine 

D. Phenylalanine 

E. Serine 

 12. Pharmacological effects of antidepressants 

are based upon blocking (inhibiting) the enzyme that 

acts as a catalyst for the breakdown of biogenic 

amines noradrenalin and serotonin in the 

mitochondria of cephalic neurons. What enzyme 

takes part in this process? 

A. Monoamine oxidase 

B. Transaminase 

C. Decarboxylase 

D. Peptidase 

E. Lyase 

 13. A 46-year-old female patient consulted a 

doctor about pain in the small joints of the upper and 

lower limbs. The joints are enlarged and shaped like 

thickened nodes. Serum test revealed an increase in 

urate concentration. This might be caused by a 

disorder in metabolism of: 

A. Purines 

B. Carbohydrates 

C. Lipids 

D. Pyrimidines 

E. Amino acids 

 14. A patient has a critical impairment of 

protein, fat and hydrocarbon digestion. Most likely it 

has been caused by low secretion of the following 

digestive juice: 

A. Pancreatic juice 

B. Saliva 

C. Gastric juice 

D. Bile 

E. Intestinal juice 

 15. A patient with homogentisuria has signs of 

arthritis, ochronosis. In this case, the pain in the 

joints is associated with the deposition of: 

A. Homogentisates 

B. Urates 

C. Phosphates 

D. Oxalates 

E. Carbonates 
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 16. A patient with hereditary hyperammonemia 

due to a disorder of ornithine cycle has developed 

secondary orotaciduria. The increased synthesis of 

orotic acid is caused by an increase in the following 

metabolite of ornithine cycle: 

A. Carbamoyl phosphate 

B. Citrulline 

C. Ornithine 

D. Urea 

E. Argininosuccinate 

 17. In case of alkaptonuria, homogentisic acid is 

excreted in urine in large amounts. The development 

of this disease is associated with a disorder of 

metabolism of the following amino acid: 

A. Tyrosine 

B. Phenylalanine 

C. Alanine 

D. Methionine 

E. Asparagine 

 18. Symptoms of pellagra (vitamin PP 

deficiency) is particularly pronounced in patients 

with low protein diet, because nicotinamide 

precursor in humans is one of the essential amino 

acids, namely: 

A. Tryptophan 

B. Threonine 

C. Arginine 

D. Histidine 

E. Lysine 

 19. Decarboxylation of glutamate induces 

production of gamma aminobutyric acid (GABA) 

neurotransmitter. After breakdown, GABA is 

converted into a metabolite of the citric acid cycle, 

that is: 

A. Succinate 

B. Citric acid 

C. Malate 

D. Fumarate 

E. Oxaloacetate 

 20. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme that can cause this 

pathology when deficient: 

A.  Homogentisic acid oxidase  

B. Glutamate dehydrogenase 

C. Pyruvate dehydrogenase 

D.  Dioxyphenylalanine decarboxylase 

E.  Phenylalanine hydroxylase 

 21. An unconscious patient was delivered by 

ambulance to the hospital. On objective examination 

the patient was found to present no reflexes, 

periodical convulsions, irregular breathing. After 

laboratory examination the patient was diagnosed 

with hepatic coma. Disorders of the central nervous 

system develop due to accumulation of the 

following metabolite: 

A. Ammonia 

B. Histamine 

C. Glutamine 

D. Bilirubin 

E. Urea  

 22. In case of alkaptonuria, homogentisic acid is 

excreted in urine in large amounts. The development 

of this disease is associated with metabolic disorder 

of the following amino acid: 

A. Tyrosine 

B. Asparagine 

C. Methionine 

D. Alanine 

E. Phenylalanine 

 23. It is knowing that in catecholamine 

metabolism a special role belongs to monoamine 

oxidase (MAO). This enzyme inactivates mediators 

(noradrenalin, adrenalin, dopamine) by: 

A. Oxidative deamination 

B. Removing methyl groups  

C. Adjoining amino groups 

D. Hydrolysis 

E. Carboxylation 

 24. Fatty of phospholipids is disordered due to 

fat infiltration of the liver. Indicate which of the 

presented substances can enhance the process of 

methylation during phospholipids synthesis? 

A Methionine   

B Ascorbic acid   

C Glucose   

D Glycerin   

E Citrate   

 25. Patient with encephalopathy was admitted to 

the neurological in-patient department. Correlation 

of increasing of encephalopathy and substances 

absorbed by the bloodstream from the intestines was 

revealed. Whatsubstances that are created in the 

intestines can cause endotoxemia?   

A. Indole 

B. Butyrate 

C. Acetacetate 

D. Biotin 

E. Ornithine 

 26. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 

by excess of the following amino acid in the 

organism:    

A Tryptophan    

B Alanine    

C Histidine    
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D Methionine   

E Tyrosine    

 27. A mother consulted a doctor about her 5-

year-old child who develops erythemas, vesicular 

rash and skin itch under the influence of sun. 

Laboratory studies revealed decreased iron 

concentration in the blood serum, increased 

uroporphyrinogen I excretion with the urine. What is 

the most likely inherited pathology in this child?     

A Erythropoietic porphyria    

B Methemoglobinemia    

C Hepatic porphyria    

D Coproporphyria   

E Intermittent porphyria   

 28. A 13-year-old boy complains of general 

weakness, dizziness, tiredness. He is mentally 

retarded. Increased level of valine, isoleucine, 

leucine is in the blood and urine. Urine has specific 

smell. What is the diagnosis? 

A Maple syrup urine disease 

B Addison's disease 

C Tyrosinosis 

D Histidinemia 

E Graves' disease 

 29. Ammonia is a very toxic substance, 

especially for nervous system. What substance takes 

the most active part in ammonia detoxication in 

brain tissues?    

A Glutamic acid   

B Lysine   

C Proline   

D Histidine   

E Alanine   

 30. A patient has pellagra. Interrogation 

revealed that he had lived mostly on maize for a 

long time and eaten little meat. This disease had 

been caused by the deficit of the following 

substance in the maize:    

A Tryptophan    

B Tyrosine    

C Proline    

D Alanine    

E Histidine   

 31. Patient experienced increased susceptibility 

of the skin to the sunlight. His urine after some time 

became dark-red. What is the most likely cause of 

this? 

A Porphyria 

B Hemolytic jaundice 

C Albinism   

D Pellagra  

E Alkaptonuria   

 32. A 2-year-old child with mental and physical 

retardation has been delivered to a hospital. He 

presents with frequent vomiting after having meals. 

There is phenylpyruvic acid in urine. Which 

metabolism abnormality is the reason for this 

pathology?    

A  Amino-acid metabolism    

B Lipidic metabolism    

C Carbohydrate metabolism    

D Water-salt metabolism    

E Phosphoric calcium metabolism    

 33. Nappies of a newborn have dark spots that 

witness of formation of homogentisic acid. 

Metabolic imbalance of which substance is it 

connected with?    

A Thyrosine   

B Galactose   

C Methionine   

D Cholesterine   

E Tryptophane   

 34. A 1,5-year-old child presents with both 

mental and physical lag, decolorizing of skin and 

hair, decrease in catecholamine concentration in 

blood. When a few drops of 5% solution of 

trichloroacetic iron had been added to the child’s 

urine it turned olive green. Such alteration are 

typical for the following pathology of the amino 

acid metabolism:    

A Phenylketonuria    

B Alkaptonuria    

C Tyrosinosis    

D Albinism    

E Xanthinuria    

 35. The greater amount of nitrogen is excreted 

from the organism in form of urea. Inhibition of urea 

synthesis and accumulation of ammonia in blood 

and tissues are induced by the decreased activity of 

the following liver enzyme:    

A Carbamoyl phosphate synthetase    

B Aspartate aminotransferase    

C Urease    

D Amylase   

E Pepsin   

 36. After a serious viral infection a 3-year-old 

child has repeated vomiting, loss of consciousness, 

convulsions. Examination revealed 

hyperammoniemia. What may have caused changes 

of biochemical blood indices of this child?   

A Disorder of ammonia neutralization in ornithinic 

cycle   

B Activated processes of aminoacids 

decarboxylation   

C Disorder of biogenic amines neutralization   

D Increased purtefaction of proteins in intestines   
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E Inhibited activity of transamination enzymes   

 37. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme whose deficiency 

can be the reason for this pathology:    

A Homogentisic acid oxidase    

B Phenylalanine hydroxylase    

C Glutamate dehydrogenase    

D Pyruvate dehydrogenase   

E Dioxyphenylalanine decarboxylase    

 38. A patient diagnosed with carcinoid of 

bowels was admitted to the hospital. Analysis 

revealed high production of serotonin. It is known 

that this substance is formed of tryptophane 

aminooacid. What biochemical mechanism underlies 

this process?    

A Decarboxylation   

B Desamination   

C Microsomal oxydation   

D Transamination   

E Formation of paired compounds   

 39. Depressions and emotional insanities result 

from the deficit of noradrenalin, serotonin and other 

biogenic amines in the brain. Their concentration in 

the synapses can be increased by means of the 

antidepressants that inhibit the following enzyme:    

A Monoamine oxidase    

B Diamine oxidase    

C L-amino-acid oxidase   

D D-amino-acid oxidase    

E Phenylalanine-4-monooxygenase    

 40. During hypersensitivity test a patient got 

subcutaneous injection of an antigen which caused 

reddening of skin, edema, pain as a result of 

histamine action. This biogenic amine is generated 

as a result of transformation of the following 

histidine amino acid:    

A Decarboxylation    

B Methylation    

C Phosphorylation    

D Isomerization    

E Deaminization    

 41. A patient complained about dizziness, 

memory impairment, periodical convulsions. It was 

revealed that these changes were caused by a 

product of decarboxylation of glutamic acid. Name 

this product:    

A GABA    

B Pyridoxal phosphate    

C TDP    

D ATP    

E THFA    

 42. Laboratory examination of a child revealed 

increased concentration of leucine, valine, isoleucine 

and their ketoderivatives in blood and urine. Urine 

smelt of maple syrup. This disease is characterized 

by the deficit of the following enzyme:     

A Dehydrogenase of branched amino acids    

B Aminotransferase    

C Glucose-6-phosphatase    

D Phosphofructokinase    

E Phosphofructomutase   

 43. A newborn child was found to have reduced 

intensity of sucking, frequent vomiting, hypotonia. 

Urine and blood exhibit increased concentration of 

citrulline. What metabolic process is disturbed?    

A Ornithinic cycle   

B Tricarboxylic acid cycle   

C Glycolysis   

D Glyconeogenesis   

E Cori cycle   

 44. A male patient has been diagnosed with 

acute radiation disease. Laboratory examination 

revealed a considerable reduction of platelet 

serotonin level. The likely cause of platelet 

serotonin reduction is the disturbed metabolism of 

the following substance:    

A 5-oxytryptofane    

B Tyrosine    

C Histidine    

D Phenylalanine    

E Serine   

 45. It is known that the monoamine oxidase 

(MAO) enzyme plays an important part in the 

metabolism of catecholamine neurotransmitters. In 

what way does the enzyme inactivate these 

neurotransmitters (norepinephrine, epinephrine, 

dopamine)?     

A. Oxidative deamination     

B. Addition of an amino group     

C. Removal of a methyl group     

D. Carboxylation     

E. Hydrolysis    

 46. A hospital has admitetd a patient 

complaining of abdominal bloating, diarrhea, 

flatulence after eating protein foods. These signs are 

indicative of the impaired digestion of proteins and 

their increased degradation. Which of the following 

compounds is the product of this process?    

A. Indole    

B. Bilirubin    

C. Cadaverine    

D. Agmatine    

E. Putrescine    

 47. Patient with encephalopathy was admitted to 

the neurological in-patient department. Correlation 

of increasing of encephalopathy and substances 
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absorbed by the bloodstream from the intestines was 

revealed. What substances that are created in the 

intestines can cause endotoxemia? 

A. Indole 

B. Butyrate 

C. Acetacetate 

D Biotin 

E. Ornithine 

 48. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 

by excess of the following amino acid in the 

organism: 

A Tryptophan 

B Alanine 

C Histidine 

D Methionine 

E Tyrosine 

 49. Ammonia is a very toxic substance, 

especially for nervous system. What substance 

takesthe most active part in ammonia detoxication in 

brain tissues? 

A Glutamic acid  

B Lysine 

C Proline 

D Histidine 

E Alanine 

 50. A patient has pellagra. Interrogation 

revealed that he had lived mostly on maize for a 

long time and eaten little meat. This disease had 

been caused by the deficit of the following 

substance in the maize: 

A Tryptophan  

B Tyrosine 

C Proline 

D Alanine 

E Histidine 

 51. A patient with serious damage of muscular 

tissue was admitted to the traumatological 

department. What biochemical urine index will be 

increased in this case? 

A Creatinine  

B Common lipids 

C Glucose 

D Mineral salts 

E Uric acid 

 52. Nappies of a newborn have dark spots that 

witness of formation of homogentisic acid. 

Metabolic imbalance of which substance is it 

connected with? 

A Thyrosine  

B Galactose 

C Methionine 

D Cholesterine 

E Tryptophane 

 53. A 1,5-year-old child presents with both 

mental and physical lag, decolorizing of skin and 

hair, decrease in catecholamine concentration in 

blood. When a few drops of 5% solution of 

trichloroacetic iron had been added to the child’s 

urine it turned olive green. Such alteration are 

typical for the following pathology of the amino 

acid metabolism: 

A Phenylketonuria  

B Alkaptonuria 

C Tyrosinosis 

D Albinism 

E Xanthinuria 

 54. The greater amount of nitrogen is excreted 

from the organism in form of urea. Inhibition of urea 

synthesis and accumulation of ammonia in blood 

and tissues are induced by the decreased activity of 

the following liver enzyme: 

A Carbamoyl phosphate synthetase  

B Aspartate aminotransferase 

C Urease 

D Amylase 

E Pepsin 

 55. After a serious viral infection a 3-year-old 

child has repeated vomiting, loss of consciousness, 

convulsions. Examination revealed 

hyperammoniemia. What may have caused changes 

of biochemical blood indices of this child? 

A Disorder of ammonia neutralization in ornithinic 

cycle  

B Activated processes of aminoacids 

decarboxylation 

C Disorder of biogenic amines neutralization 

D Increased purtefaction of proteins in intestines 

E Inhibited activity of transamination enzymes 

 56. Albinos can't stand sun impact - they don't 

aquire sun-tan but get sunburns. Disturbed 

metabolism of what aminoacid underlies this 

phenomenon? 

A Phenilalanine  

B Methionine 

C Tryptophan 

D Glutamic acid 

E Histidine 

 57. Glutamate decarboxylation results in 

formation of inhibitory transmitter in CNS. Name it: 

A GABA  

B Glutathione 

C Histamine 

D Serotonin 

E Asparagine 
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 58. In course of histidine catabolism a biogenic 

amin is formed that has powerful vasodilatating 

effect. Name it: 

A Histamine  

B Serotonin 

C Dioxyphenylalanine 

D Noradrenalin 

E Dopamine 

 59. A patient diagnosed with carcinoid of 

bowels was admitted to the hospital. Analysis 

revealed high production of serotonin. It is known 

that this substance is formed of tryptophane 

aminooacid. What biochemical mechanism underlies 

this process? 

A Decarboxylation  

B Desamination 

C Microsomal oxydation 

D Transamination 

E Formation of paired compounds 

 60. During hypersensitivity test a patient got 

subcutaneous injection of an antigen which caused 

reddening of skin, edema, pain as a result of 

histamine action. This biogenic amine is generated 

as a result of transformation of the following 

histidine amino acid: 

A Decarboxylation  

B Methylation 

C Phosphorylation 

D Isomerization 

E Deaminization 

 61. A patient complained about dizziness, 

memory impairment, periodical convulsions. It was 

revealed that these changes were caused by a 

product of decarboxylation of glutamic acid. Name 

this product: 

A GABA  

B Pyridoxal phosphate 

C TDP 

D ATP 

E THFA 

 62. Laboratory examination of a child revealed 

increased concentration of leucine, valine, isoleucine 

and their ketoderivatives in blood and urine. Urine 

smelt of maple syrup. This disease is characterized 

by the deficit of the following enzyme: 

A Dehydrogenase of branched amino acids  

B Aminotransferase 

C Glucose-6-phosphatase 

D Phosphofructokinase 

E Phosphofructomutase 

 63. A newborn child was found to have reduced 

intensity of sucking, frequent vomiting, hypotonia. 

In urine and blood exhibit increased concentration of 

citrulline. What metabolic process is disturbed? 

A Ornithinic cycle  

B Tricarboxylic acid cycle 

C Glycolysis 

D Glyconeogenesis 

E Cori cycle 

 64. Plasmic factors of blood coagulation are 

exposed to post-translational modification with the 

participation of vitamin K. It is necessary as a 

cofactor in the enzyme system of 

gammacarboxylation of protein factors of blood 

coagulation due to the increased affinity of their 

molecules with calcium ions. What amino acid is 

carboxylated in these proteins? 

A Glutamate  

B Valine 

C Serine 

D Phenylalanine 

E Arginine 

 65. Pharmacological effects of antidepressants 

are connected with inhibition of an enzyme 

catalyzing biogenic amines noradrenaline and 

serotonine in the mitochondrions of cerebral 

neurons. What enzyme participates in this process? 

A Monoamine oxidase  

B Transaminase 

C Decarboxylase 

D Peptidase 

E Lyase 

 66. A child manifests epileptic seizures caused 

by vitamin B6 deficiency. This is conditioned by the 

decrease of the gamma-aminobutyrate level in the 

nervous tissue which acts as an inhibiting 

neurotransmitter. The activity of which enzyme is 

decreased in this case? 

A. Glutamate decarboxylase. 

B. Alanine aminotransferase. 

C. Glutamate dehydrogenase. 

D. Pyridoxal kinase. 

E. Glutamate synthetase. 

 67. Patient experienced increased susceptibility 

of the skin to the sunlight. His urine after some time 

became dark-red. What is the most likely cause of 

this? 

A Porphyria  

B Hemolytic jaundice 

C Albinism 

D Pellagra 

E Alkaptonuria 

 68. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 
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by excess of the following amino acid in the 

organism:    

A. Tryptophan.    

B. Alanine.    

C. Histidine.    

D. Methionine.   

E. Tyrosine.    

 69. Ammonia is a very toxic substance, 

especially for nervous system. What substance takes 

the most active part in ammonia detoxication in 

brain tissues?    

A. Glutamic acid.   

B. Lysine.   

C. Proline.   

D. Histidine.   

E. Alanine.   

 70. A child has an acute renal failure. What 

biochemical factor found in saliva can confirm this 

diagnosis?    

A. Increase in urea concentration.   

B. Increase in glucose concentration.    

C. Decrease in glucose concentration.    

D. Increase in concentration of higher fatty acids.    

E. Decrease in nucleic acid concentration.    

 71. After severe viral hepatitis a 4-year-old boy 

presents with vommiting, occasional loss of 

consciousness, convulsions. Blood test revealed 

hyperammoniemi Such condition is caused by a 

disorder of the following biochemical hepatic 

process:   

A. Disorder of ammonia neutralization.    

B. Disorder of biogenic amines neutralization.    

C. Protein synthesis inhibition.    

D. Activation of amino acid decarboxylation.    

E. Inhibition of transamination enzymes.  

 72. A 4 y.o. boy has had recently serious viral 

hepatitis. Now there are such clinical presentations 

as vomiting, loss of consciousness, convulsions. 

Blood analysis revealed hyperammoniemia. 

Disturbunce of which biochemical process caused 

such pathological condition of the patient?   

A. Disturbed neutralization of ammonia in liver.   

B. Disturbed neutralization of biogenic amines.   

C. Increased putrefaction of proteins in bowels.   

D. Activation of aminoacid decarboxylation.   

E. Inhibition of transamination enzymes.   

 73. The greater amount of nitrogen is excreted 

from the organism in form of urea. Inhibition of urea 

synthesis and accumulation of ammonia in blood 

and tissues are induced by the decreased activity of 

the following liver enzyme:    

A. Carbamoyl phosphate synthetase.    

B. Aspartate aminotransferase.    

C. Urease.    

D. Amylase.   

E. Pepsin.   

 74. After a serious viral infection a 3-year-old 

child has repeated vomiting, loss of consciousness, 

convulsions. Examination revealed 

hyperammoniemia. What may have caused changes 

of biochemical blood indices of this child?  

A. Disorder of ammonia neutralization in ornithinic 

cycle.   

B. Activated processes of aminoacids 

decarboxylation.   

C. Disorder of biogenic amines neutralization.   

D. Increased purtefaction of proteins in intestines.   

E. Inhibited activity of transamination enzymes.   

 75. A newborn child was found to have reduced 

intensity of sucking, frequent vomiting, hypotonia. 

Urine and blood exhibit increased concentration of 

citrullin What metabolic process is disturbed?    

A. Ornithinic cycle.  

B. Tricarboxylic acid cycle.   

C. Glycolysis.   

D. Glyconeogenesis.   

E. Cori cycle.  

 76. Cerebral trauma caused increase of ammonia 

formation. What aminoacid takes part in removal of 

ammonia from cerebral tissue?  

A. Glutamic. 

B. Tryptophan.    

C. Lisine.  

D. Valine.  

E. Tyrosine.  

 77. A 9-month-old infant is fed with artificial 

formulas with unbalanced vitamin B6 concentration. 

The infant presents with pellagral dermatitis, 

convulsions, anaemia. Convulsion development 

might be caused by the disturbed formation of:    

A. GABA.   

B. Histamine.   

C. Serotonin.   

D. DOPA.   

E. Dopamine.   

 78. A patient presents with dysfunction of 

cerebral cortex accompanied by epileptic seizures. 

He has been administered a biogenic amine 

synthetized from glutamate and responsible for 

central inhibition. What substance is it?    

A. Gamma-amino butyric acid.    

B. Serotonin.    

C. Dopamine.    

D. Acetylcholine.    

E. Histamine.    
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 79. A male patient has been diagnosed with 

acute radiation diseas Laboratory examination 

revealed a considerable reduction of platelet 

serotonin level. The likely cause of platelet 

serotonin reduction is the disturbed metabolism of 

the following substance:    

A. 5-oxytryptofane.    

B. Tyrosine.    

C. Histidine. 

D. Phenylalanine.    

E. Serine.   

 80. Pharmacological effects of antidepressants 

are connected with inhibition of an enzyme 

catalyzing biogenic amines noradrenaline and 

serotonine in the mitochondrions of cerebral 

neurons. What enzyme participates in this process?    

A. Monoamine oxidase.   

B. Transaminase.   

C. Decarboxylase.   

D. Peptidase.   

E. Lyase.   

 81. During hypersensitivity test a patient got 

subcutaneous injection of an antigen which caused 

reddening of skin, edema, pain as a result of 

histamine action. This biogenic amine is generated 

as a result of transformation of the following 

histidine amino acid:    

A. Decarboxylation.    

B. Methylation.    

C. Phosphorylation.    

D. Isomerization.    

E. Deaminization.    

 82. A patient with suspected diagnosis 

"progressing muscular dystrophy" got his urine 

teste. What compound will confirm this diagnosis if 

found in urine?   

A. Creatine.   

B. Collagen.   

C. Porphyrin.   

D. Myoglobin.   

E. Calmodulin.   

 83. A patient complained about dizziness, 

memory impairment, periodical convulsions. It was 

revealed that these changes were caused by a 

product of decarboxylation of glutamic acid. Name 

this product:    

A. GABA.    

B. Pyridoxal phosphate.    

C. TDP.    

D. ATP.    

E. THF.    

 84. Glutamate decarboxylation results in 

formation of inhibitory transmitter in CNS. Name it:   

A. GABA.   

B. Glutathione.   

C. Histamine.   

D. Serotonin.   

E. Asparagine.   

 85. In course of histidine catabolism a biogenic 

amine is formed that has powerful vasodilatating 

effect. Name it:  

A. Histamine.   

B. Serotonin.   

C. Dioxyphenylalanine.   

D. Noradrenalin.   

E. Dopamine.   

 86. A newborn child has convulsions that have 

been observed after prescription of vitamin B6. This 

most probable cause of this effect is that vitamin B6 

is a componet of the following enzyme:    

A. Glutamate decarboxylase.    

B. Pyruvate dehydgenase.    

C. Ketoglutarate dehydrogenase.   

D. Aminolevulinate synthase.    

E. Glycogen phosphorylase.    

 87. A patient with serious damage of muscular 

tissue was admitted to the traumatological 

department. What biochemical urine index will be 

increased in this case?    

A. Creatinine.   

B. Common lipids.   

C. Glucose.   

D. Mineral salts.   

E. Uric acid.   

 88. A patient diagnosed with carcinoid of 

bowels was admitted to the hospital. Analysis 

revealed high production of serotonin. It is known 

that this substance is formed of tryptophane 

aminooacid. What biochemical mechanism underlies 

this process?    

A. Decarboxylation.   

B. Desamination.   

C. Microsomal oxidation.   

D. Transamination.   

E. Formation of paired compounds.   

 89. According to clinical indications a patient 

was administered pyridoxal phosphate. What 

processes is this medication intended to correct?    

A. Transamination and decarboxylation of 

aminoacids.   

B. Oxidative decarboxylation of ketonic acids.   

C. Desamination of purine nucleotide.   

D. Synthesis of purine and pyrimidine bases.  

E. Protein synthesis.   

 90. Depressions and emotional insanities result 

from the deficit of noradrenalin, serotonin and other 
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biogenic amines in the brain. Their concentration in 

the synapses can be increased by means of the 

antidepressants that inhibit the following enzyme:    

A. Monoamine oxidase.    

B. Diamine oxidase.    

C. L-amino-acid oxidase.   

D. D-amino-acid oxidase.    

E. Phenylalanine-4-monooxygenase.    

 91. A patient with serious damage of muscular 

tissue was admitted to the traumatological 

department. What biochemical urine index will be 

increased in this case?    

A. Creatinine.   

B. Common lipids.   

C. Glucose.   

D. Mineral salts.   

E. Uric acid.   

 92. A13-year-old boy complains of general 

weakness, dizziness, tiredness. He is mentally 

retarded. Increased level of valine, isoleucine, 

leucine is in the blood and urine. Urine has specific 

smell. What is the diagnosis? 

A. Maple syrup urine disease. 

B. Addison's disease. 

C. Tyrosinosis. 

D. Histidinemia. 

E. Graves' disease. 

 93. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 

by excess of the following amino acid in the 

organism:    

A. Tryptophan.    

B. Alanine.    

C. Histidine.    

D. Methionine.   

E. Tyrosine.    

 94. A patient has pellagra. Interrogation 

revealed that he had lived mostly on maize for a 

long time and eaten little meat. This disease had 

been caused by the deficit of the following 

substance in the maize:    

A. Tryptophan.    

B. Tyrosine.    

C. Proline.    

D. Alanine.    

E. Histidine.   

 95. A 2-year-old child with mental and physical 

retardation has been delivered to a hospital. He 

presents with frequent vomiting after having meals. 

There is phenylpyruvic acid in urine. Which 

metabolism abnormality is the reason for this 

pathology?    

A. Amino-acid metabolism.    

B. Lipidic metabolism.    

C. Carbohydrate metabolism.    

D. Water-salt metabolism.    

E. Phosphoric calcium metabolism. 

 96. Nappies of a newborn have dark spots that 

witness of formation of homogentisic acid. 

Metabolic imbalance of which substance is it 

connected with?    

A. Thyrosine.   

B. Galactose.   

C. Methionine.   

D. Cholesterine.   

E. Tryptophane.   

 97. A 1,5-year-old child presents with both 

mental and physical lag, decolorizing of skin and 

hair, decrease in catecholamine concentration in 

blood. When a few drops of 5% solution of 

trichloroacetic iron had been added to the child’s 

urine it turned olive green. Such alteration are 

typical for the following pathology of the amino 

acid metabolism:    

A. Phenylketonuria.    

B. Alkaptonuria.    

C. Tyrosinosis.    

D. Albinism.    

E. Xanthinuria.    

 98. Albinos can't stand sun impact - they don't 

aquire sun-tan but get sunburns. Disturbed 

metabolism of what aminoacid underlies this 

phenomenon?    

A. Phenylalanine.   

B. Methionine. 

C. Tryptophan.   

D. Glutamic acid.   

E. Histidine.   

 99. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme whose deficiency 

can be the reason for this pathology:    

A. Homogentisic acid oxidase.    

B. Phenylalanine hydroxylase.   

C. Glutamate dehydrogenase.    

D. Pyruvate dehydrogenase.   

E. Dioxyphenylalanine decarboxylase.    

 100. Laboratory examination of a child revealed 

increased concentration of leucine, valine, isoleucine 

and their ketoderivatives in blood and urin Urine 

smelt of maple syrup. This diseaseis characterized 

by the deficit of the following enzyme:     

A. Dehydrogenase of branched keto acids.    

B. Aminotransferase.    

C. Glucose-6-phosphatase.    

D. Phosphofructokinase.   
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E. Phosphofructomutase.  

 101. Patient with encephalopathy was admitted 

to the neurological in-patient department.  

Correlation of increasing of encephalopathy and 

substances absorbed by the blood stream from the 

intestines was reveale What substances that are 

created in the intestines can cause endotoxemia?   

A. Indole. 

B. Butyrate. 

C. Acetacetate. 

D. Biotin. 

E. Ornithine. 

 102. A patient diagnosed with carcinoid of 

bowels was admitted to the hospital. Analysis 

revealed high production of serotonin. It is known 

that this substance is formed of tryptophane amino 

acid. What biochemical mechanism underlies this 

process?    

A. Decarboxylation.   

B. Desamination.   

C. Microsomal oxidation.   

D. Transamination.   

E. Formation of paired compounds.   

 103. A patient with suspected diagnosis 

"progressing muscular dystrophy" got his urine test. 

What compound will confirm this diagnosis if found 

in urine?  

A. Creatine.  

B. Calmodulin.  

C. Collagen.  

D. Myoglobin.   

E. Porphyrin.  

 104. A patient has pellagra. Interrogation 

revealed that he had lived mostly on maize for a 

long time and eaten little meat. This disease had 

been caused by the deficit of the following 

substance in the maize:  

A. Tryptophan. 

B. Proline.  

C. Tyrosine. 

D. Histidine.  

E. Alanine.  

 105. Urine analysis of a 12-year-old boy reveals 

high concentration of all aliphatic amino acids with 

the highest excretion of cystine and cysteine. US of 

kidneys revealed kidney concrements. What is the 

most likely pathology?  

A. Cystinuria.  

B. Phenylketonuria.  

C. Alkaptonuria.  

D. Cystitis.  

E. Hartnup’s disease. 

 106. Reason of disease pellagra can be a 

primary feed by corn and decrease of products of an 

animal origin in a diet. Absence in a diet what amino 

acid leads to this pathology? 

A. Tryptophan  

B. Isoleucine  

C. Phenylalanine  

D. Methionine  

E. Histidine  

 107. Glycogenous amino acids belongs to those 

that are transformed into: 

A. Pyruvic acid  

B. Acetyl-CoA 

C. Acetoacetate  

D. Glycerin  

E. Glucoronic acid 

 108. A patient suffers hyperammoniemia. name 

the enzyme which decrease activity is the reason for 

this condition  

A. Ornithine carbomoyl phosphate transferase of the 

liver  

B. Creatine phosphokinase of the skeletal muscle 

C. Aspatate aminotransferase of the myocardium  

D. Alanine aminotransferase of the liver  

E. Leucine aminopeptidase of the liver 

 109. The urine of a newborn baby is observed to 

have citrulline and high level of ammonia. Which 

substance formation leads to the disturbance of the 

child? 

A. Urea  

B. Uric acid 

C. Ammonia 

D. Creatinine  

E. Creatine  

 110. Name the amino acid that participate in 

heme synthesis:  

A. Glycine  

B. Serine 

C. Alanine 

D. threonine  

E. Valine 

 111. Which amino acid participates in toxic 

substances deactivation in the liver? 

A. Glycine  

B. Serine 

C. Threonine 

D. Tryptophan 

E. Histidine 

 112. Which amino acid participates in purine 

bases synthesis of nucleotides? 

A. Glycine 

B. Threonine 

C. Alanine 
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D. Serine  

E. Tryptophan  

 113. As boiling water appeared on the skin, the 

injured part of it turned red, swelled and started to 

hurt. What substance can lead to such reaction: 

A. Histamine  

B. Lysine  

C. Thiamine 

D. Glutamine  

E. Asparagine  

 114. Glutathione is a component of the human 

organism antioxidant system. Which of the amino 

acids included in its composition? 

A. Glycine  

B. Threonine 

C. Serine 

D. Aspartic acid 

E. Tyrosine  

 115. For muscle functioning, a very important 

role is given to creatine phosphate which is formed 

from creatine and ATP. Name the amino acids 

necessary for creatine synthesis: 

A. Glycine  

B. Cystine 

C. Threonine 

D. Serine 

E. Alanine  

 116. For muscle functioning, a very important 

role is given creatine phosphate which is formed 

from creatine and ATP. Name the amino acids 

necessary for creatine synthesis: 

A. Glycine, Arginine, Methionine  

B. Glycine, Proline, Cystine 

C. Methionine, Leucine, phenylalanine 

D. Arginine, Tryptophan, Lysine 

E. Valine, leucine, isoleucine 

 117. Methyl groups (-CH3) are used by 

organism to synthesize important compounds such 

creatine, choline, adrenalin etc. Which amino acid   

has it? 

A. Methionine  

B. Valine 

C. Leucine 

D. Isoleucine 

E. Tryptophan 

 118. What biogenic amine relaxes vessels and 

formed during histidine catabolism: 

A. Histamine  

B. Serotonin  

C. Dopa  

D. Noradrenalin  

E. Dopamine 

 119. With a repeated action of the ultra violet 

rays, the skin gets dark because of the melanine 

synthesis which protects cells from lesion. The main 

mechanism of this defense introduction is: 

A. Tyrosinase activation  

B. Tyrosinase suppression 

C. Activation of homogentisic acid oxidase 

D. Suppression of homogentisic acid oxidase 

E. Phenylalanine hydroxylase suppression 

 120. In psychiatry, to treat various CMS disease 

biogenic amines are used. Name the medicine of this 

group that is an inhibition mediator: 

A. Gamma-aminobutyric acid  

B. Histamine  

C. Serotonin 

D. Dopamine 

E. Taurine  

 121. Under the influence of ultra-violet 

irradiation, human skin gets dark, which defense 

substance is synthesized in cells under the influence 

of ultra-violet? 

A. Melanin  

B. Glycine 

C. Serine 

D. Aspartic acid 

E. Tyrosin 

 122. With alkaptonuria, patient’s urine contain 

high amount of homogentisic acid. (urine get dark in 

an open air). The inborn deficiency of which 

enzyme takes place? 

A. Homogentisinate oxidase  

B. Phenylalanine hydroxylase 

C. Glutamic transaminase  

D. Asparate aminotransferase  

E. Glutamate decarboxylase  

 123. An infant is noticed to have dimness of 

sclera, mucous membranes, auricle: the executed 

urine gets dark in an open air. The blood and urine 

are seen to contain homogentisic acid. What is the 

most probably symptom? 

A. Alkaptonuria  

B. Albinism 

C. Cystinuria  

D. Porphyria 

E. Hemolytic anemia 

 124. A 10months old child whose parents are 

black-haired, has fair hair, very light skin and blue 

eyes, at birth she had a regular appearance, but for 3 

months she has developed cranial blood circulation 

disturbance and mental retardation. What is the 

reason for this condition? 

A. Phenylketonuria  

B. Galactosemia 
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C. Glycogenosis 

D. Acute porphyria 

E. Histidinemia 

 125. A 6-day old infant has phenyl pyruvate and 

phenyl acetate redundancy in his urine. What amino 

acid metabolism is disturbed in the child’s 

organism? 

A. Phenylalanine  

B. Tryptophan  

C. Methionine  

D. Histidine 

E. Argenine 

 126. A hospital admits a 9-year-old boy with 

mental and physical retardation. The biochemical 

blood analysis revealed the elevated amount of 

phenylalanine. The blocking of which enzyme can 

lead to this situation? 

A. Phenylalanine 4- monooxigenase  

B. Homogentisic acid oxidase 

C. Glutamine transaminase  

D. Aspartate aminotransferase  

E. Glutamate decarboxylase  

 127. A child has dark spots on his nappies, 

which shows presence of homogentisic acid. The 

disturbance of which exchange of substance is 

connected with it? 

A. Tyrosine  

B. Galactose  

C. Tryptophan 

D. Cholesterol  

E. Methionine 

 128. What is the main form of ammonia 

transportation from the majority of peripheral tissue 

to the liver? 

A. Glutamine  

B. Asparagine  

C. Citrulline 

D. Ornithine  

E. Urea 

 129. In which form is ammonia transmitted from 

the muscles from the liver? 

A. As alanine  

B. As asparagines 

C. As Urea  

D. As arginine  

E. As ammonia salt 

 130. Ammonia is very poisonous substance 

especially for nerves system. What substance 

actively participates in ammonia deactivation in 

brain tissue? 

A. Glutamate acid 

B. Lysine  

C. Proline  

D. Histidine  

E. Alamine 

 131. An unconscious patient had been delivered 

to a hospital by the ambulance. Objectively: absent 

reflexes, occasional convulsions, irregular breathing. 

After a laboratory examination he was diagnosed 

with hepatic coma. What metabolite accumulation is 

essential for the development of the central nervous 

system disorders?    

A. Ammonia    

B. Histamine     

C. Bilirubin     

D. Urea     

E. Glutamine. 

 132. Inhibitory effect of GABA is due to the 

increased permeability of the postsynaptic 

membrane for chloride ions. This mediator is 

produced as a result of decarboxylation of the 

following amino acid:     

A. Glutamate.  

B. Asparagine    

C. Glutamine     

D. Aspartate     

E. Arginine   

 133. Laboratory examination of a child revealed 

high content of leucine, valine, isoleucine and their 

ketoderivates in blood and urine. Urine had the 

typical smell of maple syrup. This disease was 

caused by deficiency of the following enzyme:    

A. Dehydrogenase of branched amino acids. 

B. Aminotransferase    

C. Glucose-6-phosphatase   

D.Phosphofructokinase   

E. Phosphofructomutase 

 134. A newborn child was found to have 

reduced intensity of sucking, frequent vomiting, 

hypotonia. Urine and blood exhibit increased 

concentration of citrulline. What metabolic process 

is disturbed?    

A. Ornithinic cycle. 

B. Tricarboxylic acid cycle   

C. Glycolysis   

D. Glyconeogenesis   

E. Cori cycle 

 135. During intensive muscle work there is a 

large amount of ammonia produced in the muscles. 

What amino acid plays the main role in the 

transportation of ammonia to the liver and 

participates in gluconeogenesis reactions? 

A. Alanine 

B. Aspartate 

C. Ornithine 

D. Lysine 
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E. Arginine 

 136. A sick child presents with high content of 

phenyl pyruvate in urine (normally it is practically 

absent). Blood phenylalanine level is 350 mg/L 

(norm - 15 mg/L). What disease are these symptoms 

characteristic of? 

A. Phenylketonuria 

B. Alkaptonuria 

C. Albinism 

D. Tyrosinosis 

E. Gout 

 137. Nitrogen is being excreted from the body 

mainly as urea. When activity of a certain enzyme in 

the liver is low, it results in inhibition of urea 

synthesis and nitrogen accumulation in blood and 

tissues. Name this enzyme: 

A. Carbamoyl phosphate synthetase 

B. Amylase 

C. Pepsin 

D. Urease 

E. Aspartate aminotransferase 

 138. A newborn presents with weak suckling, 

frequent vomiting, and hypotonia. Blood and urine 

citrulline are very high. What metabolic process is 

disturbed? 

A. Ornithine cycle 

B. Cori cycle 

C. Glycolysis 

D. Gluсoneogenesis 

E. Tricarboxylic acid cycle 

 139. During hypersensitivity skin test a patient 

received an allergen subcutaneously, after which the 

patient developed skin redness, edema, and pain due 

to histamine action. This biogenic amine is produced 

as the result of the following transformation of 

histidine amino acid: 

A. Decarboxylation 

B. Methylation 

C. Phosphorilation 

D. Isomerization 

E. Deaminization 

 140. Vascular endothelium is characterized by 

high metabolic activity and synthesizes vasoactive 

substances. Among these substances there is a 

potent vasodilator synthesized from L-arginine. 

Name this vasodilator: 

A. Nitrogen oxide 

B. Acetylcholine 

C. Adrenaline 

D. Histamine 

E. Bradykinin 

 141. A 15-year-old boy has been diagnosed with 

acute viral hepatitis. What blood value should be 

determined to confirm acute affection of hepatic 

cells? 

A. Aminotransferase activity (AST, ALT) 

B. Unconjugated and conjugated bilirubin content 

C. Erythrocytes sedimentation rate (ESR) 

D. Cholesterol content 

E. Protein fraction content 

 142. A 50-year-old woman diagnosed with 

cardiac infarction has been delivered into an 

intensive care ward. What enzyme will be the most 

active during the first two days? 

A. Aspartate aminotransferase 

B. Alanine aminotransferase 

C. Alanine aminopeptidase 

D. LDH4 

E. LDH5 

 143. Depression and emotional disturbances 

result from the lack of noradrenaline, serotonin, and 

other biogenic amines in the brain. Their content in 

the synapses can be increased through 

administration of antidepressants that inhibit the 

following enzyme: 

A. Monoamine oxidase 

B. Diamine oxidase 

C. L-amino acids oxidase 

D. D-amino acid oxidase 

E. Phenylalanine-4-monooxygenase 

 144. Monoamine oxidase inhibitors are widely 

used as psychopharmacological drugs. They change 

the level of nearly all neurotransmitters in synapses, 

with the following neurotransmitter being the 

exception: 

A. Acetylcholine 

B. Noradrenaline 

C. Adrenaline 

D. Dopamine 

E. Serotonin 

 145. It is known that in catecholamine 

metabolism a special role belongs to monoamine 

oxidase (MAO). This enzyme inactivates mediators 

(noadrenaline, adrenaline, dopamine) by: 

A. Oxidative deamination 

B. Adjoining amino groups 

C. Removing methyl groups 

D. Carboxylation 

E. Hydrolysis 

 146. Prescription of penicillin G sodium salt has 

caused development of neurotoxic effects 

(hallucinations, convulsions). Such reaction is the 

result of antagonism with the following 

neurotransmitter: 

A. GABA 

B. Dopamine 
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C. Serotonin 

D. Adenosine 

E. Acetylcholine 

 147. A 7-year-old child was admitted to an 

emergency clinic in the state of allergic shock 

provoked by a wasp sting. High concentration of 

histamine was determined in the patient's blood. 

Which biochemical reaction leads to the production 

of this amine? 

A. Decarboxylation 

B. Hydroxylation 

C. Dehydration 

D. Deamination 

E. Reduction 

 148. During hypersensitivity skin test a patient 

received an allergen subcutaneously, after which the 

patient developed skin redness, edema, and pain due 

to histamine action. This biogenic amine is produced 

as the result of the following transformation of 

histidine amino acid: 

A. Decarboxylation 

B. Methylation 

C. Phosphorilation 

D. Isomerization 

E. Deamination 

 149. A woman resting in the countryside has 

been stung by a bee. Immediately after she 

developed pain in the stung area. In a few minutes 

there developed a vesicle, erythema and intense itch; 

later – urticaria and expiratory dyspnea. What 

factors resulted in the patient developing expiratory 

dyspnea? 

A. Histamine 

B. Hageman’s factor 

C. Lysosomal enzymes 

D. Noradrenaline 

E. Adrenaline 

 150. A 46-year-old female has been suffering 

from progressive myodystrophy Duchenne's disease) 

for a long time, the change of catalytic activity of 

what flood enzyme proves to be a diagnostic test for 

the disease? 

A. Creatine kinase 

B. Lactate dehydrogenase 

C. Pyruvate dehydrogenase 

D. Glutamate dehydrogenase 

E. Adenylate kinase 

 151. A patient is diagnosed with cardiac 

infarction. Blood test for cardiospecific enzymes 

activity was performed. Which of the enzymes has 

three isoforms? 

A. Creatine kinase 

B. Lactate dehydrogenase 

C. Aspartate transaminase 

D. Alanine transaminase 

E. Pyruvate kinase 

 152. A patient has been prescribed pyridoxal 

phosphate. What processes are corrected with this 

drug? 

A. Transamination and decarboxylation of amino 

acids 

B. Oxidative decarboxylation of keto acids 

C. Deaminization of amino acids 

D. Synthesis of purine and pyrimidine bases 

E. Protein synthesis 

 153. There is increased activity of AST, LDH1, 

LDH2, and CPK in the patient’s blood. Pathological 

process most likely occurs in the: 

A. Heart 

B. Skeletal muscles 

C. Kidneys 

D. Liver 

E. Adrenal glands 

 154. A 60-year-old man consulted a doctor 

about an onset of chest pain. In blood serum analysis 

showed a significant increase in the activity of the 

following enzymes: creatine kinase and its MB 

isoform, aspartate aminotransferase. These changes 

indicate the development of the pathological process 

in the following tissues: 

A. Cardiac muscle 

B. Lungs 

C. Skeletal muscles 

D. Liver 

E. Smooth muscles 

 155. Significant amount of biogenic amines in 

body tissues can be subject to oxidative deamination 

due to the action of the following enzyme: 

A. Monoamine oxidase 

B. Transaminase 

C. D-amino acid oxidase 

D. Isomerase 

E. L-amino acid dehydrogenase 

 156. Biogenic amines, such as histamine, 

serotonin, dopamine and others, are highly active 

substances affecting various physiological functions. 

What transformation process of amino acids results 

in biogenic amines being produced in somatic 

tissues? 

A. Decarboxylation 

B. Deamination 

C. Transamination 

D. Oxidation 

E. Reductive amination 

 157. A patient presents with dysfunction of the 

cerebral cortex accompanied by epileptic seizures. 
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He has been administered a biogenic amine 

synthetized from glutamate and responsible for 

central inhibition. What substance is it? 

A. γ-Aminobutyric acid 

B. Serotonin 

C. Dopamine 

D. Acetylcholine 

E. Histamine 

 158. A 24-year-old patient has been 

administered glutamic acid to treat epilepsy. 

Medicinal effect in this case occurs not due to 

glutamate itself, but due to the product of its 

decarboxylation: 

A. γ-Aminobutyric acid 

B. Histamine 4-monooxygenase 

C. Serotonin 

D. Dopamine 

E. Taurine 

 159. A 9-month-old infant is on bottle feeding. 

Formula used in feeding has insufficient content of 

vitamin B6. The infant has seizures possibly caused 

by disruption in production of the following 

substance in the body: 

A. γ-Aminobutyric acid (GABA) 

B. Serotonin 

C. Histamine 

D. Dopamine 

E. β-Alanine 

 160. 30 minutes after dental treatment the 

patient developed red itching spots on the face and 

oral mucosa. The patient was diagnosed with 

urticaria. What bioactive substance with 

vasodilating and pruriginous effect is produced 

during this type of allergic reaction? 

A. Histamine 

B. Prostaglandin E2 

C. Leukotriene B4 

D. Interleukin-1 

E. Bradykinin 

 161. A woman has scalded her hand with 

boiling water. The affected area of her skin became 

red, swollen and painful. This effect is caused by 

accumulation of the following substance: 

A. Histamine 

B. Lysine 

C. Thiamine 

D. Glutamine 

E. Asparagine 

 162. What factor results in maximal dilation of 

the gemomicrocirculatory pahtway vessels and their 

increased permeability? 

A. Histamine 

B. Endothelin 

C. Vasopressin 

D. Noradrenaline 

E. Serotonin 

 163. Dopamine precursor - dioxyphenylalanine 

(DOPA) - is used in treatment of Parkinson’s 

disease. This active substance is produced from the 

following amino acid: 

A. Tyrosine 

B. Alanine 

C. Cysteine 

D. Histidine 

E. Tryptophan 

 164. An 84-year-old patient suffers from 

parkinsonism. One of the pathogenetic development 

elements of this disease is deficiency of a certain 

mediator in some of the brain structures. Name this 

mediator: 

A. Dopamine 

B. Adrenaline 

C. Noradrenaline 

D. Histamine 

E. Acetylcholine 

 165. For biochemical diagnostics of cardiac 

infarction it is necessary to determine activity of a 

number of enzymes and their izoenzymes in the 

blood. What enzyme assay is considered to be 

optimal for confirming or ruling out cardiac 

infarction at the early stage, after the patient 

develops thoracic pain? 

A. Creatine kinase MB isoenzyme 

B. Creatine kinase MM isoenzyme 

C. LDH1 isoenzyme 

D. LDH5 isoenzyme 

E. Cytoplasmic isoenzyme of aspartate 

aminotransferase 

 166. А patient has myocardial infarction. The 

first several hours of such medical condition will be 

characterized by significant increase of activity of 

the following enzyme in his blood serum: 

A. Creatine phosphokinase 

B. Lactate dehydrogenase 4 

C. Aspartate aminotransferase 

D. Lactate dehydrogenase 5 

E. Alanine-aminotransferase 

 167. Protein structure includes proteinogenic 

amino acids. What is the position of the amino 

group in the structure of these amino acids? 

A. α-position 

B. β-position 

C. γ-position 

D. δ-position 

E. ε-position 
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 168. A patient has a mental disorder due to the 

insufficient synthesis of gammaaminobutyric acid in 

the brain. Such pathological changes might be 

caused by the deficiency of the following vitamin: 

A. Pyridoxine 

B. Tocopherol 

C. Cyanocobalamin 

D. Folic acid 

E. Riboflavin 

 169. A 46-year-old patient presents with 

hyperactivity of creatine kinase in his blood serum. 

What pathology can be suspected? 

A. Myocardial infarction 

B. Acute pancreatitis 

C. Chronic hepatitis 

D. Hemolytic anemia 

E. Renal failure 

 170. In response to the administration of protein 

drugs, a patient developed an allergic reaction. The 

development of the allergic reaction is caused by the 

increased synthesis of the following compound: 

A. Histamine 

B. Choline 

C. Adrenaline 

D. Histidine 

E. Serotonin 

 171. Patients with severe depression 

demonstrate decreased serotonin levels in brain and 

cerebrospinal fluid. What aminoacid is a serotonin 

precursor? 

A. Tryptophan 

B. Threonine 

C. Tyrosine 

D. Glutamic acid 

E. Aspartic acid 

 172. Natural peptides can carry out various 

functions. What bioactive peptide is a major 

antioxidant and functions as a coenzyme? 

A. Glutathione 

B. Bradykinin 

C. Oxytocin 

D. Liberin 

E. Anserine 

 173. An important reaction for the synthesis of 

amino acid from carbohydrate intermediates is 

transamination, which requires the cofactor: 

A. Pyridoxal phosphate 

B. Riboflavin 

C. Niacin 

D. Thiamin 

E. Folic acid 

 174. Which of the following enzymes catalyses 

reactions in the biosynthesis of both catecholamines 

and indoleamines (serotonin)? 

A. Aromatic amino acid decarboxylase 

B. Dopamine β-hydroxylase 

C. Phenylethanolamine N-methyltransferase 

D. Tryptophan hydroxylase 

E. Tyrosine hydroxylase 

 175. In recognition of hepatitis the 

determination of the following enzymes activity in 

blood has diagnostic significance: 

A. Aminotransferases 

B. Amylase 

C. Lactate dehydrogenase 

D. Aldolase 

E. Creatin kinase 

 176. An unusually active amine, a mediator of 

inflammation and allergy, appears via 

decarboxylation of histidine. Which of the following 

is it? 

A. Histamine 

B. Serotonin 

C. Dopamine 

D. γ-Aminobutyrate 

E. Tryptamine 

 177. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 

by excess of the following amino acid in the 

organism: 

A. Tryptophan 

B. Alanine 

C. Histidine 

D. Methionine 

E. Tyrosine 

 178. Glutamate decarboxylation results in 

formation of inhibitory transmitter in CNS. Name it: 

A. GABA 

B. Glutathione 

C. Histamine 

D. Serotonin 

E. Asparagine 

 179. Biochemical function of glutathion in an 

organism is connected with reduction and 

detoxification of organic peroxides. During an 

interaction of glutathion with hydroperoxides 

harmless organic alcohols are formed with 

subsequent further oxidation. Indicate an amino acid 

composing glutathion: 

A. Glutamate 

B. Valine 

C. Lysine 

D. Isoleucine 
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E. Tryptophan 

 180. A child manifests epileptic seizures caused 

by vitamin B6 deficiency. This is conditioned by the 

decrease of the 7-aminobutyrate level in the nervous 

tissue which acts as an inhibiting neurotransmitter. 

The activity of which enzyme is decreased in this 

case? 

A. Glutamate decarboxylase 

B. Pyridoxal kinase 

C. Glutamate dehydrogenase 

D. Alanine aminotransferase 

E. Glutamate synthetase 

 181. 12 hours after an accute attack of 

retrosternal pain a patient presented an increase of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for? 

A. Myocardium infarction 

B. Viral hepatitis 

C. Collagenosis 

D. Diabetes mellitus 

E. Diabetes insipidus 

 182. In diagnostics of an acute viral hepatitis 

estimation of the next enzymatic activity in blood 

serum is the most valuable: 

A. Alanine aminotransferase 

B. Glutathion peroxidase 

C. Creatine kinase 

D. Amylase 

E. Alkaline phosphatase 

 183. A patient diagnosed with carcinoid of 

bowels was admitted to the hospital. Analysis 

revealed high production of serotonin. It is known 

that this substance is formed of tryptophan amino 

acid. What biochemical mechanism underlies this 

process? 

A. Decarboxylation 

B. Desamination 

C. Microsomal oxydation 

D. Transamination 

E. Formation of paired compounds 

 184. A patient with a cranial trauma manifests 

repeated epileptoid seizures. The biosynthesis of 

what biogenic amine is disturbed in this clinical 

situation? 

A. GABA 

B. Histamine 

C. Adrenaline 

C. Serotonin 

E. Dopamine 

 185. In psychiatric practice, biogenic amines 

and their derivatives arc used for the treatment of 

certain diseases of the central nervous system. Name 

the substance of the mentioned below biochemical 

class which acts as an inhibitory mediator: 

A. GABA 

B. Histamine 

C. Serotonin 

D. Dopamine 

E. Taurine 

 186. In course of histidine catabolism a biogenic 

amine is formed that has powerful vasodilatating 

effect. Name it: 

A. Histamine 

B. Serotonin 

C. Dioxyphenylalanine 

D. Noradrenalin 

E. Dopamine 

 187. Production of some toxic substances in 

large intestines occurs due to decarboxylation of 

some amino acids. Indicate, what substance is 

produced from ornithine? 

A. Putrescine 

B. Skatole 

C. Indole 

D. Cadaverine 

E. Phenol 

 188. In case of skin combustion the injured area 

of skin gets red and painful, the swelling of tissue 

also develops. What substance is responsible for 

these effects? 

A. Histamine 

B. Glutamine 

C. Lysine 

D. Thiamine 

E. Asparaginate 

 189. For diagnostics of certain illnesses the 

determination of blood transaminases activity is 

required. Which vitamin is a component of the 

cofactors of the enzymes? 

A. B6 

B. B12 

C. B3 

D. B8 

E. B5 

 190. According to the clinical signs, pyridoxal 

phosphate was prescribed to a patient. For the 

correction of what biochemical processes is this 

drug recommended? 

A. Transamination and decarboxylation of amino 

acids 

B. Oxidative decarboxylation of ketoacids 

C. Deamination of amino acids 

D. Synthesis of purines and pyrimidines 

E. Protein synthesis 
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 191. Patient presents all signs of the hepatic 

coma: loss of consciousness, absence of reflexes, 

cramps, convulsions, disorder of heart activity, 

recurrent (periodical) respiration. What is the 

cerebrotoxical substance which accumulate in blood 

under hepar insufficiency? 

A. Ammonia 

B. Interleukin-1 

C. Autoantibody 

D. Necrosogenic substances 

E. Ketone bodies 

 192. An unconscious patient was taken by 

ambulance to the hospital. On objective examination 

the patient was found to have no reflexes, periodical 

convulsions, irregular breathing. After laboratory 

examination the patient was diagnosed with hepatic 

coma. Disorders of the central nervous system 

develop due to the accumulation of the following 

metabolite: 

A. Ammonia 

B. Urea 

C. Glutamine 

D. Bilirubin 

E. Histamine 

 193. During intensive muscle work there is a 

large amount of ammonia produced in the muscles. 

What amino acid plays the main role in the 

transportation of ammonia to the liver and 

participates in gluconeogenesis reactions? 

A. Alanine 

B. Arginine 

C. Lysine 

D. Ornithine 

E. Aspartate 

 194. After a serious viral infection a 3-year-old 

child has repeated vomiting, loss of consciousness, 

convulsions. Examination revealed 

hyperammoniemia. What may have caused changes 

of biochemical blood indices of this child? 

A. Disorder of ammonia neutralization in ornithinic 

cycle 

B. Activated processes of aminoacids 

decarboxylation 

C. Disorder of biogenic amines neutralization 

D. Increased purtefaction of proteins in intestines 

E. Inhibited activity of transamination enzymes 

 195. A newborn child was found to have 

reduced intensity of sucking, frequent vomiting, 

hypotonia. Urine and blood exhibit increased 

concentration of citrulline. What metabolic process 

is disturbed? 

A. Ornithinic cycle 

B. Tricarboxylic acid cycle 

C. Glycolysis 

D. Gluconeogenesis 

E. Cori cycle 

 196. Nitrogen is being excreted from the body 

mainly as urea. When activity of a certain enzyme in 

the liver is low, it results in inhibition of urea 

synthesis and nitrogen accumulation in blood and 

tissues. Name this enzyme: 

A. Carbamoyl phosphate synthetase 

B. Aspartate aminotransferase 

C. Urease 

D. Amylase 

E. Pepsin 

 197. The greater amount of nitrogen is excreted 

from the organism in form of urea. Inhibition of urea 

synthesis and accumulation of ammonia in blood 

and tissues are induced by the decreased activity of 

the following liver enzyme: 

A. Carbamoyl phosphate synthetase 

B. Aspartate aminotransferase 

C. Urease 

D. Amylase 

E. Pepsin 

 198. A patient with hereditary 

hyperammonіemia due to a disorder of ornithinic 

cycle has developed secondary orotaciduria. The 

increased synthesis of orotic acid is caused by an 

increase in the following metabolite of ornithine 

cycle: 

A. Carbamoyl phosphate 

B. Citrulline 

C. Ornithine 

D. Urea 

E. Argininosuccinate 

 199. A 2-year-old child with mental and 

physical retardation has been delivered to a hospital. 

He presents with frequent vomiting after having 

meals. There is phenylpyruvic acid in urine. Which 

metabolism abnormality is the reason for this 

pathology? 

A. Amino acid metabolism 

B. Lipidic metabolism 

C. Carbohydrate metabolism 

D. Water-salt metabolism 

E. Phosphoric calcium metabolism 

 200. 1,5-year-old child presents with both 

mental and physical lag, decolorizing of skin and 

hair, decrease in catecholamine concentration in 

blood. When a few drops of 5% solution of 

trichloroacetic iron had been added to the child’s 

urine it turned olive green. Such alteration is typical 

for the following pathology of the amino acid 

metabolism: 
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A. Phenylketonuria 

B. Alkaptonuria 

C. Tyrosinosis 

D. Albinism 

E. Xanthinuria 

 201. A sick child presents with high content of 

phenyl pyruvate in urine (normally it is practically 

absent). Blood phenylalanine level is 350 mg/L 

(norm - 15 mg/L). What disease are these symptoms 

characteristic of? 

A. Phenylketonuria 

B. Albinism 

C. Tyrosinosis 

D. Alkaptonuria 

E. Gout 

 202. Nappies of a newborn have dark spots 

being the evidence of homogentisic acid formation. 

This is caused by the metabolic disorder of the 

following substance: 

A. Tyrosine 

B. Galactose 

C. Methionine 

D. Cholesterol 

E. Tryptophan 

 203. In case of alkaptonuria, homogentisic acid 

is excreted in urine in large amounts. The 

development of this disease is associated with a 

disorder of metabolism of the following amino acid: 

A. Tyrosine 

B. Phenylalanine 

C. Alanine 

D. Methionine 

E. Asparagine 

 204. A patient has been diagnosed with 

alkaptonuria. Choose an enzyme that can cause this 

pathology when deficient: 

A. Homogentisic acid oxidase 

B. Phenylalanine hydroxylase 

C. Glutamate dehydrogenase 

D. Pyruvate dehydrogenase 

E. Dioxyphenylalanine decarboxylase 

 205. A patient with homogentisuria has signs of 

arthritis, ochronosis. In this case, the pain in the 

joints is associated with the deposition of: 

A. Homogentisates 

B. Urates 

C. Phosphates 

D. Oxalates 

E. Carbonates 

 206. Albinos can’t stand sun impact – they don’t 

aquire sun-tan but get sunburns. Disturbed 

metabolism of what amino acid underlies this 

phenomenon? 

A. Phenylalanine 

B. Methionine 

C. Tryptophan 

D. Glutamic acid 

E. Histidine 

 207. A newborn child rejects breast feeding, he 

is restless, his breathing is unrhythmical, and the 

urine has a specific smell of beer ferment or maple 

syrup. The innate defect of what enzyme causes this 

pathology? 

A. Dehydrogenase of branched-chain α-amino acids 

B. Glucose-6-phosphate dehydrogenase 

C. Glycerol kinase 

D. Aspartate aminotransferase 

E. UDP-glucuronyltransferase 

 208. Laboratory examination of a child revealed 

increased concentration of leucine, valine, isoleucine 

and their ketoderivatives in blood and urine. Urine 

smells of maple syrup. This disease is characterized 

by the deficit of the following enzyme: 

A. Dehydrogenase of branched amino acids 

B. Aminotransferase 

C. Glucose-6-phosphatase 

D. Phosphofructokinase 

E. Phosphofructomutase 

 209. A 50-year-old man, who has been suffering 

for a long time from viral hepatitis, developed 

mental impairments, impairments of consciousness, 

and motor disturbances (tremor, ataxia, etc.). What 

is the mechanism of such condition? 

A. Decreased detoxification function of the liver 

B. Insufficient phagocytic function of stellate 

macrophages 

C. Decreased synthesis of albumins and globulins in 

the liver 

D. Disturbed lipid exchange in the liver 

E. Alterations in the lipid composition of blood 

 210. A 2-year-old child presents with mental 

development retardation, intolerance of proteins, 

severe hyperammonemia against the background of 

low blood urea content. This condition is caused by 

the congenital deficiency of the following 

mitochondrial enzyme: 

A. Carbamoyl phosphate synthetase 

B. Citrate synthase 

C. Succinate dehydrogenase 

D. Malate dehydrogenase 

E. Monoamine oxidase 

 211. An oncological patient had been 

administered methotrexate. With time target cells of 

the tumour lost sensitivity to this drug. At the same 

time the change in gene expression of the following 

enzyme is observed: 
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A. Dihydrofolate reductase 

B. Thiaminase 

C. Deaminase 

D. Folate oxidase 

E. Folate decarboxylase 

 212. Continuous treatment of cancer patients 

with methotrexate over time reduces the target cell’s 

sensitivity to the drug. In this case gene 

amplification of the following enzyme is observed: 

A. Dihydrofolate reductase 

B. Thiaminase 

C. Deaminase 

D. Thioredoxin reductase 

E. – 

 213. Dopamine precursor - dioxyphenylalanine 

(DOPA) - is used in treatment of Parkinson’s 

disease. This active substance is produced from the 

following amino acid: 

A. Tyrosine 

B. Alanine 

C. Cysteine 

D. Histidine 

E. Tryptophan 

 214. Mother had noticed her 5-year-old child’s 

urine to become dark in colour. Bile pigments in 

urine were not detected. The diagnosis of 

alkaptonuria was made. What pigment is deficient? 

A. Homogentisic acid oxidase 

B. Phenylalanine hydroxylase 

C. Tyrosinase 

D. Oxyphenylpyruvate oxidase 

E. Phenylpyruvate decarboxylase 

 215. A 20-year-old woman came to the doctor 

with complaints of general weight loss, loss of 

appetite, weakness, skin discoloration resembling 

bronze tan. In addtition to hyperpigmentation, 

examination in the hospital revealed bilateral 

adrenal tuberculosis. What substance leads to skin 

hyperpigmentation, when accumulated excessively? 

A. Melanin 

B. Bilirubin 

C. Hemozoin 

D. Lipofuscin 

E. Adrenochrome 

 216. Many organic compounds break up in the 

cell into simple products. What compounds break up 

into ammonia, carbon dioxide, and water in the 

human body? 

A. Amino acids 

B. Monosaccharides 

C. Monohydric alcohols 

D. Fatty acids 

E. Keto acids 

 217. Disintegration of adenosine nucleotides 

results in release of ammonia. What enzyme plays 

the key role in ammonia synthesis from these 

compounds? 

A. Adenosine deaminase 

B. Alcohol dehydrogenase 

C. Lactate dehydrogenase 

D. Alanine transaminase 

E. Amylase 

 218. Main process of ammonia neutralization 

occurs in the liver. Arginine decomposition reaction 

that produces urea as a result is catalyzed with 

arginase. What group of enzymes does arginase 

belong to? 

A. Hydrolases 

B. Synthetases 

C. Oxidoreductases 

D. Transferases 

E. Isomerases 

 219. A man presents with signs of albinism: 

blonde hair, extreme photosensitivity, impaired 

vision. What amino acid metabolism is disrupted in 

the patient? 

A. Tyrosine 

B. Methionine 

C. Proline 

D. Histidine 

E. Valine 

 220. Albinos become tanned poorly, instead 

they get sunburns. The disorder of what amino acid 

metabolism causes this phenomenon? 

A. Tyrosine 

B. Methionine 

C. Tryptophan 

D. Glutamine 

E. Histidine 

 221. In a child in urine were detected 

phenylpyruvate and phenylacetate. What enzyme 

insufficiency causes this phenomenon? 

A. Phenylalanine-4-monooxygenase 

B. Thyrosine-3-monooxygenase 

C. Fumarylacetoacetate hydrolase 

D. Cystathionyl-β-synthase 

E. DOPA-decarboxylase 

 222. The principal end product of protein 

metabolism, which is excreted in the greatest 

quantity in human urine, is: 

A. Urea 

B. Glutamine 

C. Ammonium and its salts 

D. Uric acid 

E. Allantoin 



 

130 

 

 223. What chemical component in urine 

indicates on a hereditary metabolic disease – 

alkaptonuria? 

A. Homogentisic acid 

B. Phenylalanine 

C. Phenylpyruvic acid 

D. Pyruvic acid 

E. Tyrosine 

 224. An inborn error – maple syrup urine 

disease – is due to the deficiency of the enzyme: 

A. Isovaleryl-CoA-hydrogenase 

B. Phenylalnine hydroxylase 

C. Adenosyl transferase 

D. α-Ketoacid decarboxylase 

E. - 

 225. In albinism there is negative reaction to 

direct insolation, as a result solar burns may appear. 

Metabolic disorders of what amino acid cause these 

effects? 

A. Tyrosine 

B. Tryptophan 

C. Methionine 

D. Glutamic acid 

E. Histidine 

 226. Transfer of the carbamoyl moiety of 

carbamoyl phosphate to ornithine is catalysed by a 

liver mitochondrial enzyme: 

A. Ornithine transcarbamoylase 

B. Carbamoyl phosphate synthetase I 

C. N-acetyl glutamate synthetase 

D. N-acetyl glutamate hydrolase 

E. Carbamoyl phosphate synthetase II 

 227. In humann body is degraded approximately 

70 g of amino acids daily. The main end product of 

nitrogen metabolism in human is: 

A. Urea 

B. Ammonia 

C. Uric acid 

D. Glutamine 

E. Creatinine 

 228. What is the principal final nitrogen 

containing product of protein catabolism in human 

body? 

A. Urea 

B. Glutamine 

B. Ammonia and ammonium ion 

C. Creatinin 

E. Uric acid 

 229. Indicate amino acid, which is a precursor of 

the thyroid hormones thyroxine and 

triiodothyronine: 

A. Tyrosine 

B. Histidine 

C. Tryptophan 

D. Glycine 

E. Glutamate 

 230. In human body are synthesized 10 amino 

acids only from 20 ones needed for protein 

biosynthesis. What amino acid from listed below is 

produced in human body? 

A. Tyrosine 

B. Histidine 

C. Lysine 

D. Methionine 

E. Phenylalanine 

 231. Under alcaptonuria, the excessive quantity 

of homogentisate was found in the patient's urine 

(the urine darkens in the air). The innate defect of 

what enzyme is apparent? 

A. Homogentisate oxidase 

B. Alanine aminotransferase 

C. Tyrosinase 

D. Phenylalanine-4-monooxygenase 

E. Tyrosine aminotransferase 

 232. 13 years old patient complains of general 

weakness, dizziness, fatigue. Besides this mental 

underdevelopement is observed. Laboratory 

investigations revealed high content of valine, 

isoleucine and leucine in urine, which has a 

characteristic odor. What is the most probable cause 

of this condition? 

A. Maple syrup syndrome 

B. Cystinosis 

C. Phenylketonuria 

D. Porphyria 

E. Hyperuricemia (gout) 

 233. In a young child besides other clinical 

symptoms the sharp darkening of urine after 

standing in open air was revealed. Blood and urine 

examination detected the presence of homogentisic 

acid. What is the most probable cause of disease? 

A. Alkaptonuria 

B. Porphyria 

C. Albinism 

D. Cystinuria 

E. Hemolytic anemia 

 234. An infant shows the darkening of scleras, 

mucous membranes. The excreted urine darkens in 

tin air, homogentistic acid is determined both in the 

blood and urine. What is the diagnosis? 

A. Alkaptonuria 

B. Albinism 

C. Cystinuria 

D. Porphyria 

E. Hemolytic anemia 
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 235. In two years old boy suffering from 

alkaptonuria urine became black after standing. This 

disease is hereditary disorder of: 

A. Tyrosine metabolism 

B. Alanine metabolism 

C. Urea synthesis 

D. Uric acid synthesis 

E. Cysteine metabolism 

 236. Laboratory analysis of the urine of a 6-day 

infant displayed excessive concentration of 

phenylpyruvate and phenylacetate. Metabolism of 

what amino acid is disturbed in the body of this 

child? 

A. Phenylalanine 

B. Tryptophan 

C. Methionine 

D. Histidine 

E. Arginine 

 237. A 9-year-old boy was brought to a hospital 

with signs of mental and physical retardation. A 

biochemical blood test revealed the increased level 

of phenylalanine. The blockage of what, enzyme can 

result in such state of the patient? 

A. Phenylalanine-4-monooxygenase 

B. Homogentisate oxidase 

C. Glutamine transaminase 

D. Aspartate aminotransferase 

E. Glutamate decarboxylase 

 238. In a patient suffering from liver cirrhosis a 

decrease in urea concentration in blood serum was 

detected. This may be caused by: 

A. Disorder of urea synthesis in liver 

B. Absense of alanine aminotransferase activity in 

hepatocytes 

C. Deficiency of ammonia for urea synthesis 

D. Deficiency of CO2 for urea synthesis 

E. Excess of ammonia blocking enzymes of urea 

synthesis 

 239. Ammonia is a very poisonous chemical, 

especially for the nervous system. What substance 

takes a particularly active part in the detoxification 

of ammonia in the brain tissue? 

A. Glutamic acid 

B. Lysine 

C. Proline 

D. Histidine 

E. Alanine 

 240. Under the repeated action of ultraviolet 

rays, skin darkens because of the synthesis of 

melanin which protects cells from damage. The 

principal mechanism of this defence reaction is: 

A. Activation of tyrosinase 

B. Inhibition of tyrosinase 

C. Activation of homogentisate oxidase 

D. Inhibition of homogentisate oxidase 

E. Inhibition of phenylalanine hydroxylase 

 241. A 2-week-old infant is brought to his 

pediatrician for a check-up. His mother is concerned 

because he has not been feeding well and appears to 

have lost weight. His blood is found to contain 

excess of leucine, isoleucine and valine. This infant 

is most likely to exhibit which of the following 

additional symptoms? 

A. Dystonia 

B. Fair skin 

C. Hyperglycemia 

D. Recurrent urinary tract infection 

E. Red urine with no measurable RBCs 

F. Renal stones 

 242. Synthesis of phospholipids is disordered 

under the liver fat infiltration. Indicate which of the 

following substances can enhance the process of 

methylation during phospholipids synthesis? 

A. Methionine 

B. Ascorbic acid 

C. Glucose 

D. Glycerol 

E. Citrate 

 243. Urine analysis of a 12-year-old boy reveals 

high concentration of all aliphatic amino acids with 

the highest excretion of cystine and cysteine. US of 

kidneys revealed kidney concrements. What is the 

most likely pathology? 

A. Cystinuria 

B. Alkaptonuria 

C. Cystitis 

D. Phenylketonuria 

E. Hartnup disease 

 244. A hereditary disease - homocystinuria - is 

caused by disturbed transformation of homocysteine 

into methionine. Accumulated homocysteine forms 

its dimer (homocystine) that can be found in urine. 

What vitamin preparation can decrease 

homocysteine production? 

A. Vitamin B12 

B. Vitamin C 

C. Vitamin B1 

D. Vitamin B2 

E. Vitamin PP 

 245. Vascular endothelium is characterized by 

high metabolic activity and synthesizes vasoactive 

substances. Among these substances there is a 

potent vasodilator synthesized from L-arginine. 

Name this vasodilator: 

A. Nitrogen oxide 

B. Histamine 
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C. Bradykinin 

D. Acetylcholine 

E. Adrenaline 

 246. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 

by excess of the following amino acid in the 

organism: 

A. Tryptophan 

B. Alanine 

C. Histidine 

D. Methionine 

E. Tyrosine 

 247. A male patient has been diagnosed with 

acute radiation disease. Laboratory examination 

revealed a considerable reduction of platelet 

serotonin level. The likely 

cause of platelet serotonin reduction is the disturbed 

metabolism of the following substance: 

A. 5-Oxytryptophan 

B. Tyrosine 

C. Histidine 

D. Phenylalanine 

E. Serine 

 248. A mother consulted a doctor about her 5-

year-old child who develops erythemas, vesicular 

rash and skin itch under the influence of sun. 

Laboratory studies revealed decreased iron 

concentration in the blood serum, increased 

uroporphyrinogen I excretion with the urine. What is 

the most likely inherited pathology in this child? 

A. Erythropoietic porphyria 

B. Methemoglobinemia 

C. Hepatic porphyria 

D. Coproporphyria 

E. Intermittent porphyria 

 249. Patients with erythropoietic porphyria 

(Gunther’s disease) have teeth that fluoresce with 

bright red color when subjected to ultraviolet 

radiation; their skin is light-sensitive, urine is red-

colored. What enzyme can cause this disease, when 

it is deficient? 

A. Uroporphyrinogen III cosynthase 

B. Uroporphyrinogen I synthase 

C. δ-Aminolevulinate synthase 

D. Uroporphyrinogen decarboxylase 

E. Ferrochelatase 

 250. A patient, who suffers from congenital 

erythropoietic porphyria, has skin photosensitivity. 

The accumulation of what compound in the skin can 

cause it? 

A. Uroporphyrinogen I 

B. Protoporphyrin 

C. Uroporphyrinogen II 

D. Coproporphyrinogen III 

E. Heme 

 251. The patient, who for a long time has been 

keeping to an unbalanced lowprotein diet, developed 

fatty liver infiltration. Name the substance, absence 

of which in the diet can lead to this condition: A. 

Methionine 

B. Alanine 

C. Cholesterol 

D. Arachidonic acid 

E. Biotin 

 252. Patients with severe depression 

demonstrate decreased serotonin levels in brain and 

cerebrospinal fluid. What aminoacid is a serotonin 

precursor? 

A. Tryptophan 

B. Threonine 

C. Tyrosine 

D. Glutamic acid 

E. Aspartic acid 

 253. Pharmaceuticals, containing mercury, arsen 

or other heavy metals, are inhibiting enzymes, 

posessing sulfhydril groups. What amino acid is 

used for reactivation of these enzymes? 

A. Cysteine 

B. Histidine 

C. Isoleucine 

D. Aspartic acid 

E. Glycine 

 254. Fat of phospholipids is disordered due to 

fat infiltration of the liver. Indicate which of the 

presented substances can enhance the process of 

methylation during phospholipids synthesis? 

A. Methionine 

B. Ascorbic acid 

C. Glucose 

D. Glycerin 

E. Citrate 

 255. A polypeptide is shown to have a high pI 

value (approx. at pH 8,9). What from listed below 

amino acids is responsible for this property? 

A. Arginine 

B. Valine 

C. Serine 

D. Tyrosine 

E. Cysteine 

 256. Glutathion is a tripeptide possessing 

reducing properties. What amino acid residue is 

responsible for reductive properties of glutathion? 

A. Cysteine 

B. Glutamic acid 

C. Glycine 



 

133 

 

D. Valine 

E. Aspartic acid 

 257. As a result of tryptophan hydroxylation in 

presence of tryptophan-5-monoaxygenase is 

produced: 

A. Serotonin 

B. Histamine 

C. Dopamine 

D. Melanin 

E. Adrenaline 

 258. Examination of a patient suffering from 

cancer of urinary bladder revealed high rate of 

serotonin and hydroxyanthranilic acid. It is caused 

by excess of the following amino acid in the 

organism: 

A. Tryptophan 

B. Alanine 

C. Histidine 

D. Methionine 

E. Tyrosine 

 259. High levels of serotonin and 3-

oxianthranilate are revealed in the blood of a patient 

suffering from urinary bladder cancer. By the 

disturbance of the metabolism of what amino acid is 

it caused? 

A. Tryptophan 

B. Alanine 

C. Histidine 

D. Methionine 

E. Tyrosine 

 260. In experimental animals hold prolonged 

time on protein free diet, a fat degeneration of liver 

has been developed. The possible cause may be 

insufficiency of methylating agents. Indicate an 

amino acid, donor of methyl groups: 

A. Methionine 

B. Phenylalanine 

C. Lysine 

D. Cysteine 

E. Arginine 

 261. The product of oxidase reactions is 

hydrogen peroxide, a very toxic substance for cells. 

An important role in its reduction plays glutathion. 

Indicate an amino acid present in glutathion 

structure: 

A. Cysteine 

B. Serine 

C. Alanine 

D. Aspartate 

E. Thyrosine 

 262. A patient diagnosed with carcinoid of 

bowels was admitted to the hospital. Analysis 

revealed high production of serotonin. It is known 

that this substance is formed of tryptophan amino 

acid. What biochemical mechanism underlies this 

process? 

A. Decarboxylation 

B. Desamination 

C. Microsomal oxydation 

D. Transamination 

E. Formation of paired compounds 

 263. Biosynthesis of creatine, synthesis of 

choline from ethanolamine, adrenaline from 

noradrenaline, are taking part in a presense of: 

A. S-Adenosylmethionine 

B. NADH2 

C. ATP 

D. NADPH2 

E. THFA 

 264. High levels of serotonin and 3-

oxianthranilate are revealed in the blood of a patient 

suffering from urinary bladder cancer. By the 

disturbance of the metabolism of what amino acid is 

it caused? 

A. Tryptophan 

B. Alanine 

C. Histidine 

D. Methionine 

E. Tyrosine 

 265. Methylene blue promotes oxidation of 

hemoglobin. Give the name of the obtained 

compound: 

A. Methemoglobin 

B. Hematin 

C. Hemine 

D. Carboxyhemoglobin 

E. Carbhemoglobin 

 266. As a complex protein, hemoglobin consists 

of protein and non-protein moieties. Indicate the 

components of hemoglobin. 

A. 4 Heme groups, 2 α- and 2 β-polypeptide chains 

B. Heme, 1 α- and 3 β-polypeptide chains 

C. 4 Heme groups and 4 β-polypeptide chains 

D. 4 Heme groups and 4 α-polypeptide chains 

E. Heme, 2 α- and 2 β-polypeptide chains 

 267. The content of vitamin PP is very low in 

milk and eggs, never the less these products have 

antipellagric action. It is caused by high content of 

precursor of this vitamin in mentioned products, 

namely: 

A. Tryptophan 

B. Riboflavin 

C. Thiamine 

D. Adenine 

E. GDP 
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 268. During the patronage a doctor revealed that 

a child had symmetric roughness of skin on his 

cheeks, diarrhea, disturbance of nervous activity. 

The deficiency of what food factors caused the 

appearance of such symptoms? 

A. Nicotinic acid, tryptophan 

B. Lysine, ascorbic acid 

C. Threonine, panthothenic acid 

D. Methionine, lipoic acid 

E. Phenylalanine, pangamic acid 

 269. To obese patient with risk of liver fat 

degeneration is recommended diet enriched with 

lipotropic factors. What nutritional component is the 

most important in diet? 

A. Methionine 

B. Cholesterol 

C. Vitamin C 

D. Glycine 

E. Glucose 

 270. Reactions of methylation take place in 

biosynthesis of catecholamines, creatine, lecithin, as 

well as in detoxification of some xenobiotics. As 

donor of methyl groups serves the next substance: 

A. Methionine 

B. Leucine 

C. Glutathion 

D. Choline 

E. Adenosine 

 271. Which of the following enzymes catalyses 

reactions in the biosynthesis of both catecholamines 

and indoleamines (serotonin)? 

A. Aromatic amino acid decarboxylase 

B. Dopamine β-hydroxylase 

C. Phenylethanolamine N-methyltransferase 

D. Tryptophan hydroxylase 

E. Tyrosine hydroxylase 

 272. A patient, 64 years old, worked as pilot in 

past, has been working with ethanol gas in recent 

years. From that time, he began to notice 

pigmentation of hands and scars. Periodically, 

bubbles appear on the open parts of the body and 

extremities. The liver is enlarged by 10 cm. The 

violation of the liver's protein-synthetic function has 

been detected. Total protein of blood - 100 g/l, 

albumin - 40 g/l, globulin - 60 g/l. The content of 

iron in the blood is reduced by 50%. Urine of pink 

color, with increased content of coproporphyrins in 

it. What is the possible reason? 

A. Porphyria 

B. Hemolytic jaundice 

C. Albinism 

D. Gout 

E. Phenylketonuria 

 273. A patient, 51 years old, complains of 

constant dull pain in the epigastric region, weakness, 

weight loss, poor sleep, rashes on the surface of the 

skin of the face, neck, hands in the form of bubbles. 

In the history - alcohol abuse. For the first time 

noticed such a rash a year ago. Aggravation arose in 

the spring and summer. During examination on the 

skin of the hands, neck, face, old scars, pigmented 

spots, and liver enlarged by 5 cm were found. 

Glucose, bilirubin, and cholesterol are normal. What 

is the possible reason for this condition? 

A. Porphyrinuria 

B. Gierke disease 

C. Cystic fibrosis 

D. Pellagra 

E. They-Saks disease 

 274. A woman 43 years old, a worker of paint 

and varnish enterprise, complains of general 

weakness, weight loss, apathy, drowsiness. Chronic 

lead intoxication is laboratory confirmed: 

hypochromic anemia has been detected. In blood, 

elevated levels of protoporphyrin and reduced levels 

of δ-aminolevulinic acid, indicating a violation of 

the synthesis: 

A. Heme 

B. Protein 

C. RNA 

D. Mevalonic acid 

E. DNA 

 275. During examination it was found bubble 

rash and increased pigmentation of skin under the 

influence of ultraviolet radiation. Patient`s urine is 

red coloured. Identification of which component in 

urine will give the possibility to verify Gunter`s 

disease? 

A. Uroporphirinogen I 

B. Acetone 

C. Hemoglobin 

D. Creatine 

E. Bilirubin 

 276. There are 20 L-amino acids, which can be 

used for protein synthesis. The sulphur containing 

amino acid is: 

A. Methionine 

B. Serine 

C. Homoserine 

D. Valine 

E. Tyrosine 

 277. Disulphide bridges are providing secondary 

and tertiary structures of protein molecules. They 

are formed between the next amino acids: 

A. Cysteine-cysteine 

B. Lysine-aspartic acid 
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C. Tyrosine-histidine 

D. Proline-tryptophan 

E. Histidine-arginine 

 278. Disulphide bridges are providing secondary 

and tertiary structures of protein molecules and can 

be formed between: 

A. Two cysteine residues 

B. Two methionine residues 

C. A methionine and a cysteine residue 

D. Two serine residues 

E. Two valine residues 

 279. Creatine is a precursor of creatine 

phosphate – a macroergic compound. The amino 

acids involved in the synthesis of creatine are: 

A. Arginine, glycine, active methionine 

B. Arginine, alanine, glycine 

C. Glycine, lysine, methionine 

D. Arginine, lysine, methionine 

E. Glycine, lysine, alanine 

 280. Creatine is a precursor of creatine 

phosphate – a macroergic compound. Note amino 

acids, which are participants of creatine 

biosynthesis: 

A. Arginine 

B. Lysine 

C. Methionine 

D. Tryptophan 

E. Phenylalanine 

 281. Lipotropic factors are used to prevent fatty 

liver disease. Which amino acid is a lipotropic 

factor? 

A. Methionine 

B. Lecuine 

C. Tryptophan 

D. Lysine 

E. Tyrosine 

 282. Biogenic amine serotonin is an important 

neurotransmitter and produced by decarboxylation 

of the next amino acid: 

A. Tryptophan 

B. Lysine 

C. Histidine 

D. Arginine 

E. Tyrosine 

 283. Heme is an iron-containing component of 

hemoglobin, which provides gas transport function 

of blood. What amino acid from listed below 

participates in biosynthesis of heme? 

A. Glycine 

B. Aspartic acid 

C. Methionine 

D. Histidine 

E. Phenylalanine 

 284. Which of denoted symptoms are 

characteristic to cystinosis? 

A. The increase of exertion of all amino acids except 

cyclic; the most prominent is exretion of cystine and 

cystein 

B. Normal blood cystine level 

C. Absence of cystine stones in kidneys 

D. Hypoaminoaciduria 

E. Presence of phenylpyruvic acid in blood 

 285. Amino acids metabolism can be disturbed 

in patients with some hereditary diseases. Increased 

urinary indole acetic acid is diagnostic of: 

A. Hartnup disease 

B. Maple syrup urine disease 

C. Homocystinuia 

D. Phenylketonuria 

E. Alcaptonuria 

 286. Tryptophan is an essential amino acid and 

could be considered as a precursor of: 

A. Melatonin 

B. Thyroid hormones 

C. Melanin 

D. Epinephrine 

E. Insuline 

 287. Cystinuria is characterized by cystine 

stones in kidneys and results from inability to: 

A. Reabsorb cystine in renal tubules 

B. Convert cystine into cysteine 

C. Incorporate cysteine into proteins 

D. Metabolise cysteine 

E. Convert cysteine into methionine 

 288. Hemoglobin is an oxygen and carbon 

dioxide transporting molecule, present in 

erythrocytes and belongs to: 

A. Chromoproteins 

B. Nukleoproteins 

C. Phosphoproteins 

D. Lipoprotein 

E. Glycoproteins 

 289. Hemoglobin is an oxygen and carbon 

dioxide transporting molecule, present in 

erythrocytes. The structure of heme in hemoglobin 

is: 

A. Protoporphyrin IX, attached to the Fe2+ 

B. Four pyrrol rings, attached to Fe3+ 

C. Four pyrrol rings, attached to Fe2+ 

D. Porphyrin coupled with Fe 

E. Protoporphyrin X, attached to and Fe3+ 

 290. Protoporphyrin IX contains the porphine 

core – a tetrapyrrole macrocycle and belongs to one 

of the following: 

A. Hemoglobins 

B. Transferrins 
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C. Ceruloplasmins 

D. Properdins 

E. Cryoglobulines 

 291. Niacin is a water-soluble vitamin and is 

synthesized in the body from: 

A. Tryptophan 

B. Tyrosine 

C. Glutamate 

D. Aspartate 

E. Valine 

 292. A 7-year-old boy is brought to the 

emergency department by his parents because of 

severe right-sided lower back and pelvic pain. His 

creatine level is 1,7 mg/dL and a urine analysis is 

positive for blood. The pain eventually ceases and 

the patient is advised to urinate into a strainer. A 

stone is retrieved and analyzed microscopically. The 

pathologist states the microscopic crystals appear 

hexagonal in shape. A defect in which process is 

likely to be the cause of this patient`s recurrent 

symptoms? 

A. Amino acid reabsorption in the proximal tubule 

B. Calcium sensor in the parathyroid glands 

C. Parathyroid hormone receptor 

D. Vitamin D receptor 

E. Xanthine oxidase 

 

METABOLISM OF NUCLEOTIDES 
(all correct answers are variant A) 

 

 1. A patient suffering from gout was prescribed 

allopurinol. What pharmacological property of 

allopurinol provides therapeutic effect in this case? 

A. Competitive inhibition of xanthine oxidase 

B. Acceleration of nitrogen-containing substances 

excretion 

C. Acceleration of pyrimidine nucleotides 

catabolism 

D. Deceleration of pyrimidine nucleotides salvage 

E. Acceleration of nucleic acids synthesis 

 2. A 52-year-old man presents with fever and 

pain in the joints. Both of his first 

metatarsophalangeal articulations are deformed, 

swollen, and reddened. Blood urea is high. The 

patient is diagnosed with gout. What is the main 

developmental factor in the pathogenesis of this 

disease? 

A. Hyperuricemy 

B. Argininosuccinic aciduria 

C. Hyperazotemia 

D. Hyperaminoacidemia 

E. Citrullinuria 

 3. A 42-year-old male patient with gout has an 

increased blood uric acid concentration. In order to 

reduce the level of uric acid the doctor administered 

him allopurinol. Allopurinol is the competitive 

inhibitor of the following enzyme: 

A. Xanthine oxidase 

B. Adenosine deaminase 

C. Adenine phosphoribosyltransferase 

D. Hypoxanthinephosphoribosyltransferase 

E. Guanine deaminase 

 4. Children with Lesch-Nyhan syndrome have a 

severe form of hyperuricemia accompanied by the 

formation of tophi, urate calculi in the urinary tracts, 

as well as serious neuro-psychiatric disorders. The 

cause of this disease is the reduced activity of the 

following enzyme: 

A. Hypoxanthine-guanine 

phosphoribosyltransferase 

B. Xanthine oxidase 

C. Dihydrofolate reductase 

D. Thymidylate synthase 

E. Karbamoyl phosphate synthetase 

 5. A therapeutist has an appointment with a 40-

year-old patient complaining of recurrent pain 

attacks in his hallux joints and their swelling. Urine 

analysis revealed its marked acidity and pink colour. 

What substances can cause such changes in the 

urine? 

A. Uric acid salt  

B. Calcium phosphate 

C. Magnesium sulfate  

D. Ammonium salts  

E. Chlorides 

 6. A therapeutist has an appointment with a 40-

year-old patient complaining of recurrent pain 

attacks in his hallux joints and their swelling. Urine 

analysis revealed its marked acidity and pink color. 

What substrances can cause such changes in urine? 

A. Uric acid salt 

B. Chlorides 

C. Calcium phosphate 

D. Magnesium sulfate 

E. Ammonium salts 

 7. Blood of a 12-year-old boy presents low 

concentration of uric acid and accumulation of 

xanthine and hypoxanthine. This child has genetic 

defect of the following enzyme:    

A Xanthine oxidase    

B Arginase    

C Urease    
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D Ornithine carbamoyltransferase    

E Glycerylkinase    

 8. A 48-year-old patient complained about 

intense pain, slight swelling and reddening of skin 

over the joints, temperature rise up to 38oC. Blood 

analysis revealed high concentration of urates. This 

condition might be caused by disturbed metabolism 

of:    

A Purines    

B Collagen    

C Cholesterol    

D Pyrimidines    

E Carbohydrates    

 9. A 46-year-old patient applied to a doctor 

complaining about joint pain that becomes stronger 

the day before weather changes. Blood examination 

revealed strengthened concentration of uric acid. 

The most probable cause of the disease is the 

intensified disintegration of the following substance:    

A. Adenosine monophosphate   

B. Cytidine monophosphate   

C. Uridine triphosphate   

D. Uridine monophosphate   

E. Thymidine monophosphate   

 10. A 42-year man suffering from gout has 

increased level of urinary acid in the blood. 

Allopurinol was prescribed to decrease the level of 

urinary acid. Competitive inhibitor of what enzyme 

is allopurinol? 

A Xanthinoxidase 

B Adenosinedeaminase 

C Adeninephosphoribosiltransferase 

D Hypoxantinphosphoribosiltransferase 

E Guaninedeaminase 

 11. A 65-year-old man suffering from gout 

complains of kidney pain. Ultrasound examination 

revealed renal calculi. The most probable cause of 

calculi formation is the strengthened concentration 

of the following substance:   

A Uric acid   

B Cholesterol   

C Bilirubin   

D Urea   

E Cystine   

 12. A 65-year-old suffering from the gout man 

complains of the pain in the kidney's region. On 

ultrasonic examination the renal calculi were 

revealed. As a result of what process were they 

formed?  

A Decay of purine nucleotides 

B Protein catabolism 

C Ornithine cycle 

D Heme decay 

E Restoration of cysteine 

 13. A 42-year-old male patient with gout has an 

increased blood uric acid concentration. In order to 

reduce the level of uric acid the doctor administered 

him allopurinol. Allopurinol is the competitive 

inhibitor of the following enzyme:    

A Xanthine oxidase     

B Adenosine deaminase     

C Adenine phosphoribosyltransferase     

D Hypoxanthine-phosphoribosyltransferase     

E Guanine deaminase    

 14. A 48-year-old patient complained about 

intense pain, slight swelling and reddening of skin 

over the joints, temperature rise up to 38oC. Blood 

analysis revealed high concentration of urates. This 

condition might be caused by disturbed metabolism 

of: 

A Purines  

B Collagen 

C Cholesterol 

D Pyrimidines 

E Carbohydrates 

 15. Blood of a 12-year-old boy presents low 

concentration of uric acid and accumulation of 

xanthine and hypoxanthine. This child has genetic 

defect of the following enzyme: 

A Xanthine oxidase 

B Arginase 

C Urease 

D Ornithine carbamoyltransferase 

E Glycerylkinase 

 16. A 42-year man suffering from gout has 

increased level of urinary acid in the blood. 

Allopurinol was prescribed to decrease the level of 

urinary acid. Competitive inhibitor of what enzyme 

is allopurinol? 

A Xanthinoxidase  

B Adenosinedeaminase 

C Adeninephosphoribosiltransferase 

D Hypoxantinphosphoribosiltransferase 

E Guaninedeaminase 

 17. A 65-year-old man suffering from gout 

complains of kidney pain. Ultrasound examination 

revealed renal calculi. The most probable cause of 

calculi formation is the strengthened concentration 

of the following substance: 

A Uric acid  

B Cholesterol 

C Bilirubin 

D Urea 

E Cystine 

 18. A doctor administered Allopurinol to a 26-

year-old young man with the symptoms of gout. 
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What pharmacological action of Allopurinol ensures 

therapeutical effect?  

A. By inhibiting uric acid synthesis.  

B. By inhibiting leucocyte migration into the joint.  

C. By general analgetic effect.  

D. By general anti-inflammatory effect.   

E. By increasing uric acid excretion. 

 19. Blood of a 12-year-old boy presents low 

concentration of uric acid and accumulation of 

xanthine and hypoxanthine. This child has genetic 

defect of the following enzyme:    

A. Xanthine oxidase.   

B. Arginase.    

C. Urease.    

D. Ornithine carbamoyltransferase.    

E. Glycerylkinase.    

 20. A 48-year-old patient complained about 

intense pain, slight swelling and reddening of skin 

over the joints, temperature rise up to 38o.Blood 

analysis revealed high concentration of urates. This 

condition might be caused by disturbed metabolism 

of:     

A. Purines.    

B. Collagen.    

C. Cholesterol.    

D. Pyrimidines.    

E. Carbohydrates.    

 21. A 46-year-old patient applied to a doctor 

complaining about joint pain that becomes stronger 

the day before weather changes. Blood examination 

revealed strengthened concentration of uric acid. 

The most probable cause of the disease is the 

intensified disintegration of the following substance:    

A. Adenosine monophosphate.   

B. Cytidine monophosphate.   

C. Uridine triphosphate.   

D. Uridine monophosphate.   

E. Thymidine monophosphate.  

 22. A 42-year man suffering from gout has 

increased level of urinary acid in the blood. 

Allopurinol was prescribed to decrease the level of 

urinary acid.   Competitive inhibitor of what enzyme 

is allopurinol? 

A. Xanthine oxidase. 

B. Adenosine deaminase. 

C. Adenine phosphoribosil transferase. 

D. Hypoxantin phosphoribosil transferase. 

E. Guaninedeaminase. 

 23. A 65-year-old suffering from the gout man 

complains of the pain in the kidney's region. On 

ultrasonic examination the renal calculi were reveale 

as a result of what process were they formed?  

A. Decay of purine nucleotides. 

B. Protein catabolism. 

C. Ornithine cycle. 

D. Heme decay. 

E. Restoration of cysteine. 

 24. A 65-year-old man suffering from gout 

complains of kidney pain. Ultrasound examination 

revealed renal calculi. The most probable cause of 

calculi. formation is the strengthened concentration 

of the following substance:   

A. Uric acid.   

B. Cholesterol.   

C. Bilirubin.   

D. Urea.   

E. Cystine.   

 25. Methotrexate (structural analogue of the 

folic acid which is competitive inhibitor of the 

dihydrofolatreductase) is prescribed for treatment of 

the malignant tumour. On which level does 

methotrexate inhibit synthesis of the nucleic acids?   

A. Mononucleotide synthesis.    

B. Replication.   

C. Transcription. 

D. Reparation.  

E. Processing. 

 26. An oncological patient had been 

administered methotrexate. With time target cells of 

the tumour lost sensitivity to this drug. At the same 

time the change in gene expression of the following 

enzyme is observed:    

A. Dehydropholate reductase.   

B. Thiaminase.    

C. Deaminase.    

D. Pholate oxidase.    

E. Pholate decarboxylase.   

 27. The boy of 8 years old has Lesh-Nyhan 

disease. In blood concentration of a uric acid is 

increased. Specify, what process infringement is the 

reason of this hereditary disease.  

A. Decay of purine nucleotides   

B. Synthesis of purine nucleotides  

C. Synthesis of pyrimidine nucleotides   

D. Dissociation of pyrimidine nucleotides  

E. Formation of deoxynucleotids  

 28. For treatments of malignant tumours 

prescribed metatrexate - structural analogue of a 

folic acid which is competitive inhibitor of 

dehydrofolicreductase and consequently suppresses 

synthesis of: 

A.  Nucleotides   

B. Monosaccharides  

C. Fatty acids  

D. Glycerophosphatides  

E. Glycogen  
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 29. A 46-year-old patient consulted a doctor 

complaining about joint pain that becomes stronger 

the day before the weather changes. Blood 

examination revealed an increased concentration of 

uric acid. The most probable cause of the disease is 

the intensified disintegration of the following 

substance: 

A. Adenosine monophosphate 

B. Cytidine monophosphate 

C. Uridine triphosphate 

D. Uridine monophosphate 

E. Thymidine monophosphate 

 30. The person of 58 years old has addressed to 

the doctor with the complaint to a pain in joints. At 

inspection increase of concentration of a uric acid in 

blood and urine is revealed. Specify, at what 

disintegration of substances the uric acid is formed? 

A. Purines nucleotide   

B. Pyrimidine nucleotide  

C. Amino acids  

D. Proteins  

E. chromoproteins 

 31. A patient has increased content of uric acid 

in his blood that is clinically presented by pain 

syndrome as a result of urate deposition in the joints. 

What process does this acid result from?    

A. Lysis of purine nucleotides. 

B. Lysis of pyrimidine nucleotides   

C. Heme catabolism   

D. Proteolysis   

E. Reutilization of purine bases. 

 32. Continuous treatment of cancer patients with 

methotrexate over time reduces the target cell's 

sensitivity to the drug. In this case gene 

amplification of the following enzyme is observed:     

A. Dihydrofolate reductase      

B. Thioredoxin reductase     

C. Thiaminase     

D. Deaminase   

E. -   

 33. A 46-year-old patient applied to a doctor 

complaining about joint pain that becomes stronger 

the day before weather changes. Blood examination 

revealed strengthened concentration of uric acid. 

The most probable cause of the disease is the 

intensified disintegration of the following substance: 

A. Adenosine monophosphate  

B. Cytidine monophosphate 

C. Uridine triphosphate 

D.. Uridine monophosphate 

E Thymidine monophosphate 

 34. A 52-year-old man presents with fever and 

pain in the joints. Both of his first 

metatarsophalangeal articulations are deformed, 

swollen, and reddened. Blood uric acid is high. The 

patient is diagnosed with gout. What is the main 

developmental factor in the pathogenesis of this 

disease? 

A. Hyperuricemy 

B.  Hyperazotemia 

C.  Hyperaminoacidemia 

D. Argininosuccinic aciduria 

E.  Citrullinuria 

 35. A 42-year-old man with gout presents with 

high content of uric acid in blood. The patient was 

prescribed allopurinol to lower the concentration of 

uric acid. Allopurinol is a competitive inhibitor of 

the following enzyme: 

A. Xanthine oxidase 

B. Hypoxanthine phosphoribosyltransferase 

C. Adenine phosphoribosyltransferase 

D. Guanine deaminase 

E. Adenosine deaminase 

 36. Among organic substances of a cell there is 

a polymer composed of dozens, hundreds, and 

thousands of monomers. This molecule is capable of 

self-reproduction and can be an information carrier. 

X-ray structure analysis shows this molecule to 

consist of two complementary spiral threads. Name 

this compound: 

A. DNA 

B. RNA 

C. Cellulose 

D. Carbohydrate 

E. Hormone 

 37. Nucleolar organizers of the 13-15, 21, 22 

human chromosomes contain about 200 cluster 

genes that synthesize RNA. These regions of 

chromosomes bear the information on the following 

type of RNA: 

A. rRNA 

B. tRNA 

C. mRNA 

D. snRNA 

E. tRNA + rRNA 

 38. Life cycle of a cell includes a process of 

DNA autoreduplication. As a result of this process 

monochromatid chromosomes become bichromatid. 

This phenomenon is observed within the following 

period of the cell cycle: 

A. S 

B. G0 

C. G1 

D. G2 

E. M 
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 39. Nowadays about 50 minor bases have been 

found in the t-RNA structure besides the main four 

nitrogenous bases. Choose the minor nitrogenous 

base: 

A. Dihydrouracil 

B. Uracil 

C. Cysteine 

D. Adenine 

E. Cytosine 

 40. A ribonucleoprotein (RNP) is a complex of 

ribonucleic acid and RNA-binding protein. These 

complexes play an integral part in a number of 

important biological functions that include DNA 

replication, regulating gene expression and 

regulating the metabolism of RNA. Indicate 

nitrogenous base which is a specific component of 

ribonucleoproteins 

A. Uracil 

B. Adenine 

C. Guanine 

D. Thymine 

E. Cytosine 

 41. Nucleoproteins tend to be positively 

charged, facilitating interaction with the negatively 

charged nucleic acid chains. Which of the following 

proteins are obvious constituents of nucleoproteins? 

A. Histones and protamins 

B. Albumin and globulins 

C. Cytochromes b5 and c 

D. Dynein and kinesin 

E. Prolamin and glutelin 

 42. Nucleic acids, and DNA in particular, are 

key macromolecules for the continuity of life. How 

is called elementary monomer of polymer chain of 

nucleic acids? 

A. Mononucleotide 

B. Nucleoside 

C. Amino acid 

D. Ribosyl-3-phosphate 

E. Nitrogenous base 

 43. Which of the following if a complementary 

to cytosine nitrogenous base in DNA double helix 

according to Watson and Crick model 

A. Guanine 

B. Adenine 

C. Uracil 

D. Thymine 

E. Xanthine 

 44. Three major forms of DNA are double 

stranded and connected by interactions between 

complementary base pairs. These are terms A-form, 

B-form, and Z-form DNA. One step of DNA double 

helix in B-form contains the next number of base 

pairs: 

A. 10 

B. 7 

C. 15 

D. 13 

E. 20 

 45. Both DNA and RNA are polymers. The 

chemical structure of the simple monomer units 

making up these 2 molecules is very similar. The 

monomers of these polymers are called nucleotides 

or mononucleotides. What type of chemical bonds 

join together mononucleotides in DNA or RNA 

chain? 

A. Phosphodiester bonds 

B. Hydrogen 

C. Ionic 

D. Coordinative 

E. Hydrophobic interactions 

 46. The base sequence of a segment of DNA is 

pCpApGpTpTpApGpC. Which of the following 

sequences are complementary? 

A. pGpTpCpApApTpCpG 

B. pGpCpTpApApCpTpG 

C. CpGpApTpTpGpApC 

D. pTpApGpCpCpApGpT 

E. pCpApGpTpTpApGpC 

 47. Chargaff Rules of base equivalence was 

established by Erwin Chargaff. In accordace to these 

rules if the cytosine content of double-helical DNA 

is 20 mole% of the total bases, the adenine content 

would be: 

A. 30 mole% 

B. 10 mole% 

C. 20 mole% 

D. 40 mole% 

E. 50 mole% 

 48. If a sample of DNA is found to have the 

base composition in mole ratio of adenine 40, 

thymine 22, guanine 19, cytosine 19, what 

conclusion can be drawn? 

A. The DNA is single-stranded 

B. The DNA has a high melting point 

C. The DNA is a circular duplex 

D. The DNA is a linear duplex 

E. The DNA has highly repetitive sequences 

 49. Which scientists first gave experimental 

evidence that DNA is the genetic material? 

A. Avery, MacLeod, and McCarty who repeated the 

transformation experiments of Griffith, and 

chemically characterized the transforming principle. 

B. Garrod, who postulated that Alcaptonuria, or 

black urine disease, was due to a defective enzyme. 
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C. Beadle and Tatum, who used a mutational and 

biochemical analysis of the bread mold Neurospora 

to establish a direct link between genes and 

enzymes. 

D. Watson and Crick who gave a model for the 

structure of DNA 

E. Meselson and Stahl who showed that DNA is 

replicated semiconservatively. 

 50. The secondary structure of a typical tRNA 

consists of hydrogen bonded stems and associated 

loops, which often contain nucleotides with 

modified bases. In tRNA molecule D arm is named 

for the presence of the base: 

A. Dihydrouridine 

B. Uridine 

C. Pseudouridine 

D. Thymidine 

E. Adenine 

 51. Transfer RNA (tRNA) serves as the nucleic 

acid decoding device that reads the triplet genetic 

code of messenger RNA (mRNA) and causes the 

insertion of codon-specific amino acids in a growing 

protein chain during the process of translation in the 

ribosome. The structure of tRNA appears like a: 

A. Clover leaf 

B. Helix 

C. Hair pin 

D. Coil 

E. Supercoil 

 52. Three major forms of DNA are double 

stranded and connected by interactions between 

complementary base pairs. These are terms A-form, 

B-form, and Z-form DNA. The distance spanned by 

one turn of B form DNA is: 

A. 3.4 nm 

B. 1.0 nm 

C. 2.9 nm 

D. 5.5 nm 

E. 8.8 nm 

 53. For the DNA strand 5'-TACGATCATAT-3' 

the correct complementary DNA strand is: 

A. 3'-ATGCTAGTATA-5' 

B. 3'-TACGATCATAT-5' 

C. 3'-AUGCUAGUAUA-5' 

D. 3'-GCATATACGCG-5' 

E. 3'-TATACTAGCAT-5' 

 54. In eukaryotic cells, most DNA is located in 

the cell nucleus though some DNA is also contained 

in other organelles. Which of the following 

organelles contains DNA? 

A. Mitochondria 

B. Golgi apparatus 

C. Lysosomes 

D. Smooth endoplasmic reticulum 

E. Rough endoplasmic reticulum 

 55. According to Chargaff's rule of base pairing 

in a double stranded molecule of DNA, the ratio of 

purines: pyrimidines is: 

A. Always 1:1 

B. Variable 

C. Determined by the base sequence in RNA 

D. Determined by the number of purines in the sense 

strand of the DNА 

E. Genetically determined 

 56.Different types of RNA play important roles 

in both normal cellular processes and diseases.On 

which of the following molecules would you find an 

anticodon? A. Transfer RNA B. Messenger RNA C. 

Ribosomal RNA D. Small nuclear RNA 

E. Heterogenous RNA 

 57. The samples of blood of a child and of a 

supposed father were directed for affiliation to 

medical forensic examination. Which chemical 

components need to be identified in the explored 

samples of blood? 

A. DNA 

B. tRNA 

C. rRNA 

D. mRNA 

E. mnRNA 

 58. The complementary base pairs of guanine 

with cytosine and adenine with thymine connect to 

one another using hydrogen bonds. How many 

hydrogen bonds support a complementary base pair 

G-C? 

A. 3 

B. 1 

C. 2 

D. 5 

E. 7 

 59. Nucleic acids absorb ultraviolet light in 250-

270 nm region. This property is determined by the 

following chemical structures: 

A. Nitrogenous bases 

B. Hydrogen bonds 

C. Phosphodiester bonds 

D. Phosphoric acid 

E. Ribose 

 60. RNA is a complex compound of high 

molecular weight that functions in cellular protein 

synthesis and replaces DNA as a carrier of genetic 

codes in some viruses. RNA consists of ribose 

nucleotides (nitrogenous bases appended to a ribose 

sugar) attached by phosphodiester bonds, forming 

strands of varying lengths. Which of the following 

nucleotide bases is not found in RNA? 
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A. Thymine 

B. Adenine 

C. Uracil 

D. Guanine 

E. Cytosine 

 61. DNA is an organic chemical of complex 

molecular structure that is found in all prokaryotic 

and eukaryotic cells and in many viruses. Which of 

the following molecules does not form part of 

DNA? 

A. Amino acid 

B. Purine 

C. Deoxyribose 

D. Pyrimidine 

E. Phosphate 

 62. The base composition of samples of 

genomic DNA from several different animals are 

given below. For one sample, you determine the 

composition of G to be 29.5 %, which of the 

samples is likely to come from the same species? 

A. 20.5 % A 

B. 26.7 % C 

C. 22.5 % A 

D. 29.5 % T 

E. 24.5 % C 

 63. Nucleotides also play a central role in 

metabolism at a fundamental, cellular level. The 

most abundant free nucleotide in mammalian cells 

is: 

A. ATP 

B. CTP 

C. FAD 

D. GTP 

E. NAD 

 64. “Cap” is a guanosine residue methylated on 

the N-7 position. In RNA molecule ‘Caps’: 

A. Are unique to eukaryotic mRNA 

B. Occur at the 3’ end of tRNA 

C. Are unique to prokaryotic tRNA 

D. Allow correct translation of prokaryotic mRNA 

E. Allow tRNA to be processed 

 65. In RNA molecule guanine content does not 

necessarily equal its cytosine content nor does its 

adenine content necessarily equal its uracil content 

since it is a: 

A. Single stranded molecule 

B. Double stranded molecule 

C. Double stranded helical molecule 

D. Polymer of purine and pyrimidine 

ribonucleotides 

E. Polymer of aminoacids 

 66. In the chemical sciences, methylation 

denotes the addition of a methyl group on a 

substrate, or the substitution of an atom (or group) 

by a methyl group. Methylation is a form of 

alkylation, with a methyl group, rather than a larger 

carbon chain, replacing a hydrogen atom. 

Methylated purines and pyrimidines are 

characteristically present in: 

A. tRNA 

B. mRNA 

C. hnRNA 

D. rRNA 

E. DNA 

 67. A nucleosome is a basic unit of DNA 

packaging in eukaryotes, consisting of a segment of 

DNA wound in sequence around histone protein 

cores. The core of nucleosome is composed from the 

following types of histones: 

A. H2a, H2b, H3, H4 

B. H1, H2a, H2b, H3 

C. H1, H3, H4 

D. H2a, H2b, H2c, H2d 

E. H1, H2, H3, H4 

 68. From nitrates, nitrites and nitrosamines in 

organism is formed nitrous acid which causes 

oxidative deamination of nitrogenous bases of 

nucleotides. This induce a point mutation by 

replacement of cytosine to... 

A. Uracil 

B. Adenine 

C. Thymine 

D. Guanine 

E. Inosine 

 69. A sample of some substance was submitted 

to hydrolysis, in hydrolysate were detected organic 

bases of purine and pyrimidine classes, ribose and 

phosphates, amino acids. What substance was the 

most probably taken for investigation? 

A. Ribonucleoprotein 

B. Glycoprotein 

C. Chromoproterin 

D. Phosphoproterin 

E. Deoxyrybonucleoprotein 

 70. Heat denaturation of DNA, also called 

melting, causes the double helix structure to unwind 

to form single stranded DNA. The hyperchromic 

effect refers to: 

A. An increase in the absorbance of light at 260 nm 

in course of DNA denaturation 

B. The increase in the melting temperature (Tm) of 

DNA with increasing of cytosine-guanine content 

C. An increase of the absorbance of light at 260 nm 

when DNA-RNA hybrids are annealed 

D. None of the above 
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E. A maximum rate of denaturation versus 

temperature for double-helical DNA 

 71. Radiolabelled H3-thymidine was introduced 

to cell culture medium. In what cell organelles will 

be detected H3-label thereafter? 

A. Nucleus 

B. Lysosomes 

C. Ribosomes 

D. Golgi apparatus 

E. Endoplasmic reticulum 

 72. Nitrosamines belong to deaminating 

mutagens. From what nitrogene base does uracyl 

appears as a result of their action? 

A. Cytosine 

B. Adenine 

C. Guanine 

D. Thymine 

E. Methyluracil 

 73. Hereditary information is saved in DNA, 

unless the last does not participate directly in protein 

biosynthesis in the cell. What process provides 

realization of information upon amino acid sequence 

in proteins? 

A. Translation 

B. Transcription 

C. Translocation 

D. Replication 

E. Transversion 

 74. Nucleosome core in eukaryotes is a bead-

like particle which contains the next number of 

histone molecules.: 

A. 8 

B. 4 

C. 6 

D. 7 

E. 10 

 75. The fact that DNA bears the genetic 

information of an organism implies that: 

A. DNA from different tissues in the same organism 

should usually have the same base composition 

B. Base composition should be identical from 

species to species 

C. DNA base composition should change with age 

D. DNA base composition is altered with nutritional 

state of an organism 

 76. Nucleic acids are the biopolymers, or small 

biomolecules, essential to all known forms of life. 

Which of the following are the same in RNA and 

DNA molecules? 

A. The purines 

B. The pyrimidines 

C. Both the purines and pyrimidines 

D. Neither the purines and pyrimidines 

E. Pentose 

 77. A sequence of DNA reads "A-T-T-G-C-A: 

'How many hydrogen bonds would you expect to see 

holding this sequence to its complementary strand?· 

A. 14 

B. 12 · 

C. 16 

D. 10 

E. 18 

 78. Analysis of a sample of DNA found that 

20% of the bases were adenine. What percentage of 

the bases would be pyrimidines? 

A. 60 

B. 30 

C. 20 

D. 50 

E. 80 

 79. Analysis of a molecule of DNA found it to 

contain 200 adenine bases, 20% of the total number 

of bases in the strand. How many phosphate groups 

did it contain? 

A. 1000 

B. 200 

C. 400 

D. 800 

E. 2000 

 80. The research of Erwin Chargaff was 

essential in the discovery of the structure of DNA by 

Crick and Watson. Chargaff analyzed the base 

composition of DNA from a wide range of 

organisms. Which of these relationships did he find 

within the genome of each organism? 

A. A+G = T+C 

B. A = C G = T 

C. A = G C = T 

D. A+T = C+G 

 81. Foot and mouth disease virus (FMDV) is the 

pathogen that causes foot and mouth disease in 

livestock. An analysis of the genetic material of the 

‘O’ strain of FMDV showed that it contains 1996 

adenine bases, 2131 guanine bases, 1642 uracil 

bases and 2365 cytosine bases. Which one of the 

following describes the genetic material of the 

virus? 

A. Single-stranded RNA 

B. Single-stranded DNA 

C. Double-stranded RNA 

D. Double-stranded dNA 

 82. A patient suffering from gout was prescribed 

allopurinol. What pharmacological property of 

allopurinol provides therapeutic effect in this case? 

A. Competitive inhibition of xanthine oxidase 
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B. Acceleration of nitrogen-containing substances 

excretion 

C. Acceleration of pyrimidine nucleotides 

catabolism 

D. Deceleration of pyrimidine nucleotides salvage 

E. Acceleration of nucleic acids synthesis 

 83. A physician has an appointment with a 40-

year-old patient complaining of recurrent pain 

attacks in his hallux joints and their swelling. Urine 

analysis revealed its marked acidity and pink color. 

What substances can cause such changes in urine? 

A. Uric acid salt 

B. Chlorides 

C. Ammonium salts 

D. Calcium phosphate 

E. Magnesium sulfate 

 84. A 65-year-old man suffering from gout 

complains of pain in his kidneys. Ultrasonic 

examination revealed kidney stones. A certain 

substance in increased concentration can cause 

kidney stones formation. Name this substance: 

A. Uric acid 

B. Cholesterol 

C. Bilirubin 

D. Urea 

E. Cystine 

 85. A 49-year-old man complains of pain in his 

metatarsophalangeal joints and joint deformation. In 

blood hyperuricemia can be observed. X-ray has 

revealed metatarsophalangeal joint space narrowing, 

erosion, periarticular calcification of the both joints, 

osteoporosis. Microscopy has revealed inflammatory 

granulomatous reaction surrounding necrotizing 

masses in the area of the first metatarsophalangeal 

joint. Choose the most likely diagnosis: 

A. Gout 

B. Pyrophosphate arthropathy 

C. Rheumatoid arthritis 

D. Hyperparathyroidism 

E. Urolithiasis 

 86. A 46-year-old female patient consulted a 

doctor about pain in the small joints of the upper and 

lower limbs. The joints are enlarged and shaped like 

thickened nodes. Serum test revealed an increase in 

urate concentration. This might be caused by a 

disorder in metabolism of: 

A. Purines 

B. Carbohydrates 

C. Lipids 

D. Pyrimidines 

E. Amino acids 

 87. In cancer patients who have been 

continuously receiving methotrexate, the target cells 

of tumor with time become insensitive to this drug. 

In this case, gene amplification of the following 

enzyme is observed: 

A. Dihydrofolate reductase 

B. Thiaminase 

C. Deaminase 

D. Thioredoxinreductase 

E. – 

 88. Pterin derivatives (aminopterin and 

methotrexate) are the inhibitors of dihydrofolate 

reductase, so that they inhibit the regeneration of 

tetrahydrofolic acid from dihydrofolate. These drugs 

inhibit the intermolecular transfer of monocarbon 

groups, thus suppressing the synthesis of the 

following polymer: 

A. DNA 

B. Protein 

C. Homopolysaccharides 

D. Gangliosides 

E. Glycosaminoglycans 

 89. A 42-year-old male patient with gout has an 

increased blood uric acid concentration. In order to 

reduce the level of uric acid the doctor administered 

him allopurinol. Allopurinol is the competitive 

inhibitor of the following enzyme: 

A. Xanthine oxidase 

B. Adenosine deaminase 

C. Adenine phosphoribosyl transferase 

D. Hypoxanthine guanine phosphoribosyl 

transferase 

E. Guanine deaminase 

 90. Children with Lesch-Nyhan syndrome have 

a severe form of hyperuricemia accompanied by the 

formation of tophi, urate calculi in the urinary tracts, 

as well as serious neuro-psychiatric disorders. The 

cause of this disease is the reduced activity of the 

following enzyme: 

A. Hypoxanthine guanine phosphoribosyl 

transferase 

B. Xanthine oxidase 

C. Dihydrofolate reductase 

D. Thymidylate synthase 

E. Сarbamoyl phosphate synthetase 

 91. A 46-year-old patient consulted a doctor 

complaining about joint pain that becomes stronger 

the day before the weather changes. Blood 

examination revealed an increased concentration of 

uric acid. The most probable cause of the disease is 

the intensified disintegration of the following 

substance: 

A. Adenosine monophosphate 

B. Cytidine monophosphate 

C. Uridine triphosphate 
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D. Uridine monophosphate 

E. Thymidine monophosphate 

 92. In a child a physical and mental 

underdevelopment is observed. In urine is excreted 

large quantity of orotic acid. This hereditary disease 

is a result of the next metabolic disorder: 

A. Pyrimidine nucleotides synthesis 

B. Pyrimidine nucleotides breakdown 

C. Purine nucleotides synthesis 

D. Purine nucleotides breakdown 

E. Ornithine cycle of urea production 

 93. A 48-year-old patient complained about 

intense pain, slight swelling and reddening of skin 

over the joints, temperature rise up to 38oC. Blood 

analysis revealed high concentration of urates. This 

condition might be caused by disturbed metabolism 

of: 

A. Purines 

B. Collagen 

C. Cholesterol 

D. Pyrimidines 

E. Carbohydrates 

94. An oncological patient was administered 

methotrexate. With the lapse of time the target cells 

of the tumor lost sensitivity to this preparation. We 

can observe changes in the gene expression of the 

following enzyme: 

A. Dihydrofolate reductase 

B. Thiminase 

C. Desaminase 

D. Folate oxidase 

E. Folate decarboxylase 

 95. A 65-year-old man suffering from gout 

complains of kidney pain. Ultrasound examination 

revealed renal calculi. The most probable cause of 

calculi formation is the strengthened concentration 

of the following substance: 

A. Uric acid 

B. Cholesterol 

C. Bilirubin 

D. Urea 

E. Cystine 

 96. A doctor administered Allopurinol to a 26-

year-old young man with the symptoms of gout. 

What pharmacological action of Allopurinol ensures 

therapeutic effect? 

A. By inhibiting uric acid synthesis 

B. By increasing uric acid excretion 

C. By inhibiting leucocyte migration into the joint 

D. By general anti-inflammatory effect 

E. By general analgetic effect 

 97. In one-month-old child an enhanced content 

of orotic acid in urine is detected, a child has 

diminished weight gain. What treatment must be 

undertaken in order to correct metabolic disorders? 

A. Injections of uridine 

B. Injections of adenosine 

C. Injections of guanosine 

D. Injections of thymidine 

E. Injections of histidine 

 98. An oncological patient had been 

administered methotrexate. With time target cells of 

the tumor lost sensitivity to this drug. At the same 

time the change in gene expression of the following 

enzyme is observed: 

A. Dehydropholate reductase 

B. Thiaminase 

C. Deaminase 

D. Pholateoxidase 

E. Pholate decarboxylase 

 99. A 1,7-year-old child with a developmental 

delay and manifestations of self-agression has the 

concentration of uric acid in blood at the rate of 1,96 

millimole/l. What metabolic disoder is this typical 

for? 

A. Lesch-Nyhan syndrome 

B. Gout 

C. Acquired immunodeficiency syndrome 

D. Gierke’sdisease 

E. Cushing’s basophilism 

 100. A patient has increased content of uric acid 

in his blood that is clinically presented by pain 

syndrome as a result of urate deposition in the joints. 

What process does this acid result from? 

A. Breackdown of purine nucleotides 

B. Lysis of pyrimidine nucleotides 

C. Heme catabolism 

D. Proteolysis 

E. Reutilization of purine bases 

 101. A 52-year-old man presents with fever and 

pain in the joints. Both of his first 

metatarsophalangeal articulations are deformed, 

swollen, and reddened. Blood urea is high. The 

patient is diagnosed with gout. What is the main 

developmental factor in the pathogenesis of this 

disease? 

A. Hyperuricemy 

B. Argininosuccinic aciduria 

C. Hyperazotemia 

D. Hyperaminoacidemia 

E. Citrullinuria 

 102. Purine ring biosynthesis occurs in ribose-5-

phosphate through gradual accumulation of nitrogen 

and carbon atoms and closing of the rings. The 

source of ribose phosphate is the process of: 

A. Pentose phosphate cycle 
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B. Glycolysis 

C. Glyconeogenesis 

D. Gluconeogenesis 

E. Glycogenolysis 

 103. An oncological patient was prescribed 

fluorouracil that is a competitive inhibitor of 

thymidine synthase. It inhibits the process of: 

A. Pyrimidine nucleotides synthesis 

B. Carbohydrate disintegration 

C. Purine nucleotides synthesis 

D. Purine nucleotides disintegration 

E. Lipids synthesis 

 104. Gout develops when purine nucleotide 

metabolism is disturbed. A doctor prescribed the 

patient allopurinol that is a competitive inhibitor of: 

A. Xanthine oxidase 

B. Succinate dehydrogenase 

C. Alcohol dehydrogenase 

D. Lactate dehydrogenase 

E. Hexokinase 

 105. A 72-year-old woman complains on pains 

in joints, restriction of movement in joints. The 

joints are swollen, looking as an enlarged knots. In 

blood and urine an increased concentration of uric 

acid is detected. What disease is characterized by 

these symptoms? 

A. Gout 

B. Alkaptonuria 

C. Pellagra 

D. Hepatitis 

E. Liver cirrhosis 

 106. A physician prescribed allopurinol to a 

patient suffering from gout. What pharmacological 

property of allopurinol provide a therapeutic effect 

in this case? 

A. Competitive inhibition of xanthine oxydase 

B. Acceleration of pyrimidine nucleotides 

catabolism. 

C. Increace of nitrogen-containing substances 

excretion. 

D. Decrease of pyrimidine nucleotides reutilization. 

E. Acceleration of nucleic acids biosynthesis 

 107. The decrease of uric acid concentration and 

the accumulation of xanthine and hvpoxanthine 

were found in the blood of a 12-year-old boy. The 

genetic defect of the synthesis of what enzyme does 

it testifies to? 

A. Xanthine oxydase 

B. Arginase 

C. Ornithine carbamoyl transferase 

D. Urease 

E. Glycerol kinase 

 108. A 50-year-old patient is diagnosed with 

gout and there is hyperuricemia in his blood. The 

metabolism of what substances is disturbed? 

A. Purines 

B. Fats 

C. Amino acids 

D. Carbohydrates 

E. Pyrimidines 

 109. An 8-year-old boy suffers from Lesch-

Nyhan’s disease. The increased concentration of uric 

acid was determined in this blood. Which 

biochemical process disorder is the cause of this 

inherited disease? 

A. Salvage of purine nucleotides 

B. Synthesis of deoxtribonucleotides 

C. Synthesis of purine nucleotides 

D. Synthesis of pyrimidine nucleotides 

E. Degradation of pyrimidine nucleotides 

 110. Hereditary Lesch-Nyhan syndrome is 

characterized by combination of symptoms of gout 

and mental underdevelopment. This disease is 

caused by hereditary defect in the next metabolic 

pathway: 

A. Hypoxanthine and guanine reutilisation 

B. Urea cycle 

C. Pyrimidine nucleotides synthesis 

D. Pyrimidine nucleotides breakdown 

E. Purine nucleotides synthesis de novo 

 111. In a child a physical and mental 

underdevelopement is observed. In urine is excreted 

large quantity of orotic acid. This hereditary disease 

is a result of the next metabolic disorder: 

A. Pyrimidine nucleotides synthesis 

B. Purine nucleotides breakdown 

C. Ornithine cycle of urea production 

D. Purine nucleotides synthesis 

E. Pyrimidine nucleotides breakdown 

 112. A patient with a suspicion of gout was 

brought to a clinic. What biochemical analysis is it 

necessary to perform to confirm the diagnosis? 

A. Determination of uric acid level in the blood and 

urine. 

B. Determination of concentration of urea in the 

blood and urine. 

C. Determination of amino acids level in the blood. 

D. Determination of creatine level in the blood. 

E. Measurement of urease activity in the blood. 

 113. A patient complains of pain in the small 

joints. High concentration of uric acid is detected in 

his blood plasma. What pathology causes such 

changes? 

A. Gout 

B. Diabetes mellitus 
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C. Phenylketonuria 

D. Lesch-Nyhan syndrome 

E. Diabetes insipidus 

 114. A 46-year-old patient consulted a doctor 

with complaints of soreness in the joints which 

increased when the weather changed. The increase 

of uric acid concentration was determined in his 

blood. The augmented degradation of which 

substance is the most credible cause of this state? 

A. AMP 

B. UTP 

C. CMP 

D. UMP 

E. TMP 

 115. A 65-year-old man, suffering from gout, 

complains of pains in the area of kidneys. Ultrasonic 

inspection revealed the presence of stones inside the 

kidneys. The raised concentration of which 

substance is the most credible cause of kidney 

stones formation in this case? 

A. Uric acid 

B. Cholesterol 

C. Bilirubin 

D. Urea 

E. Cystine 

 116. A 58-year-old man was operated on 

prostate cancer. Three months later he underwent a 

course of radiotherapy and chemotherapy. The 

complex of medicinal preparations prescribed to the 

patient included 5-fluoro-deoxyuridine, which is a 

thymidylate synthase inhibitor. The synthesis of 

what biomolecule is blocked under the action of this 

medicine in the first place? 

A. DNA 

B. Protein 

C. mRNA 

D. rRNA 

E. tRNA 

 117. A 40-year-old woman consulted a doctor 

complaining of pain in the small joints of hands and 

feet. The joints are enlarged; they have the 

appearance of thickened knots. The increased level 

of urates is determined in the blood plasma. The 

cause of pathology is the disorder of metabolism of: 

A. Purines 

B. Ammo acids 

C. Carbohydrates 

D. Lipids 

E. Pyrimidines 

 118. In a 60-year-old man a surgical treatment 

of prostate cancer was performed, after which a 

course of chemotherapy with 5-fluorouracil was 

conducted. Biosynthesis of what vital important 

substances is blocked with this drug? 

A. DNA 

B. mRNA 

C. rRNA 

D. tRNA 

E. Protein 

 119. A 46-year-old man consulted a physician 

because of pains in small joints. The pains were 

intensified after the consumption of meat food. The 

patient was diagnosed with urolithiasis accompanied 

by uric acid accumulation. The treatment with 

allopurinol was prescribed. What enzyme is 

allopurinol competitive inhibitor of? 

A. Xanthine oxidase 

B. Urease 

C. Arginase 

D. Dihydrouracyl dehydrogenase 

E. Carbamoyl synthase 

 120. A physician evaluates a 42-year-old patient 

for fatigue. The patient is found to have an elevated 

white blood cell count and an enlarged spleen. A 

referral to an oncologist results in a diagnosis of 

chronic myelogenous leukemia. Treatment with 

hydroxyurea, a ribonucleotide reductase inhibitor, is 

begun. The normal function of ribonucleotide 

reductase is to catalyse which one of the following 

reactions? 

A. Convert ADP to dADP 

B. Form PRPP from adenosine diphosphate (ADP) 

and ribose 

C. Convert xanthine to uric acid 

D. Form carbamoylphosphate from glutamine, CO2, 

and two ATP molecules 

E. Convert guanosine to guanine and ribose 1-

phosphate 

 121. Formation of thymidine nucleotides, which 

are used for the biosynthesis of DNA, begins from 

dUDP, which on the first stage is hydrolised to 

dUMP, and thereafter methylated. What compound 

serves as the donor of methyl groups? 

A. Methylenetetrahydrofolate 

B. Lecithin 

C. Choline 

D. Methionine 

E. Carnitine 

 122. In reaction of transformation of ribose to 

deoxyribose in course of deoxyribonucleotide 

production for DNA biosynthesis participates a low 

molecular weight protein thioredoxine. It contains 

two SH groups, which in course of reaction are 

oxidized. What coenzyme is used in restoration of 

reduced form of thioredoxine? 
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A. NADP H2 

B. Coenzyme Q 

C. Glutathion 

D. NAD H2 

E. AMP 

 123. A 7-year-old boy suffers from mental 

retardation and self-mutilation (e.g., biting through 

lip) and has an increased susceptibility to gout. 

These symptoms are characteristic of Lesch-Nyhan 

syndrome, which is due to a mutation in which of 

the following pathways? 

A. Salvage pathway for purines 

B. Salvage pathway for pyrimidines 

C. Pathway of uric acid synthesis 

D. De novo biosynthesis of purines 

E. De novo biosynthesis of pyrimidines 

 124. A 58-year-old man is awakened by a 

throbbing ache in his great toe. He has suffered 

these symptoms before, usually after indulging in a 

rich meal. On examination, he is noted to have a 

greatly inflamed great toe; also of note are several 

small nodules on the antihelix of his ear. Inhibition 

of which of the following proteins might prevent 

further occurrences of this man’s ailments? 

A. Xanthine oxidase 

B. Carbamoyl phosphate synthetase 

C. HGPRT 

D. Orotate phosphoribosyl transferase 

E. PRPP synthetase 

 125. Nitrosamines are considered as 

deaminating mutagenic agents. What nitrogeneous 

base is transformed to uracil after deamination with 

these mutagens? 

A. Cytosine 

B. Adenine 

C. Guanine 

D. Thymine 

E. Methyluracil 

126. A 56-year-old diabetic patient with end-stage 

renal disease receives a kidney transplant from hiss 

on. His nephrologist is concerned about the 

possibility of transplant rejection and puts the 

patient on mycophenolic acid, which inhibits which 

important enzyme in the synthesis of nucleotides? 

A. IMP dehydrogenase 

B. PRPP synthetase 

C. Adenylosuccinate synthetase 

D. Ribonucleotide reductase 

E. Adenylosuccinate lyase 

 127. Xanthine oxidase is a metalloenzyme and 

contains the following metal ion as cofactor: 

A. Molybdenum 

B. Copper 

C. Iron 

D. Zinc 

E. Mangan 

 128. In urine of monthly child was detected the 

enchanced quantity of orotic acid. A child gains 

body mass badly. What substances should be used 

for correction of metabolism? 

A. Uridine 

B. Adenosine 

C. Guanosine 

D. Thymine 

E. Histidine 

 129. The products of xanthine oxidase reaction 

include one of the following compound: 

A. Hydrogen peroxide 

B. Urea 

C. Allantoin 

D. CO2 

E. Superoxide anion 

 130. A 13-year-old boy with intellectual 

disability is brought to the doctor because of strong 

pain in joints. During the examination, his doctor 

notices that the boy makes uncontrollable self-

injury. His blood analysis reveals increased 

concentration of uric acid. Which of the following is 

the most likely cause of these findings? 

A. Absence of hypoxantine guanine phosphoribosyl 

transferase 

B. Deficiency of xanthine oxidase 

C. Absence of dihydrofolate reductase 

D. Increased activity of thymidylate synthase 

E. Absence of carbamoyl phosphates 
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BIOSYNTHESIS OF NUCLEIC ACIDS AND PROTEINS 
(all correct answers are variant A) 

 

 1. A patient has decreased concentration of 

magnesium ions that are required for ribosomes 

connection to granular endoplasmic reticulum. This 

condition is known to disturb the process of protein 

biosynthesis. Disturbance occurs at the following 

stage: 

A. Translation 

B. Transcription 

C. Replication 

D. Amino acids activation 

E. Processing 

 2. T-lymphocytes are determined to be affected 

with HIV. In this case viral enzyme reverse 

transcriptase (RNA-dependent DNA-polymerase) 

catalyzes the synthesis of: 

A. DNA based on the viral RNA matrix 

B. Viral RNA based on the DNA matrix 

C. Viral protein based on the viral RNA matrix 

D. Viral DNA based on the DNA matrix 

E. Informational RNA based on the viral protein 

matrix 

 3. Streptomycin and other aminoglycosides 

prevent the joining of formylmethionyl- tRNA by 

bonding with the 30S ribosomal subunit. This effect 

leads to disruption of the following process: 

A. Translation initiation in prokaryotes 

B. Translation initiation in eukaryotes 

C. Transcription initiation in prokaryotes 

D. Transcription initiation in eukaryotes 

E. Replication initiation in prokaryotes 

 4. A young family came for a genetic counseling 

to identify the father of their child. The husband 

insists that the child does not resemble him at all and 

cannot possibly be his. Polymerase chain reaction 

method for person identification is based on the 

following: 

A. Gene amplification 

B. Nucleotide deletion 

C. Genetic recombination 

D. Missense mutation 

E. Transduction 

 5. It was found out that some compounds, for 

instance fungi toxins and some antibiotics can 

inhibit activity of RNA-polymerase. What process 

will be disturbed in a cell in case of inhibition of this 

enzyme? 

A. Transcription 

B. Processing 

C. Replication 

D. Translation 

E. Reparation 

 6. Pterin derivatives (aminopterin and 

methotrexate) are the inhibitors of dihydrofolate 

reductase, so that they inhibit the regeneration of 

tetrahydrofolic acid from dihydrofolate. These drugs 

inhibit the intermolecular tranfer of monocarbon 

groups, thus suppressing the synthesis of the 

following polymer: 

A. DNA 

B. Protein 

C. Homopolysaccharides 

D. Gangliosides 

E. Glycosaminoglycans 

 7. Infectious diseases are treated with antibiotics 

(streptomycin, erythromycin, chloramphenicol). 

They inhibit the following stage of protein synthesis: 

A. Translation 

B. Transcription 

C. Replication 

D. Processing 

E. Splicing 

 8. An experiment proved that UVirradiated skin 

cells of patients with xeroderma pigmentosum 

restore the native structure of DNA slower than the 

cells of healthy people due to the defect in repair 

enzyme. What enzyme takes part in this process? 

A. Endonuclease 

B. RNA ligase 

C. Primase 

D. DNA polymerase 

E. DNA gyrase 

 9. At the stage of translation in the rough 

endoplasmic reticulum, the ribosome moves along 

the mRNA. Amino acids are joined together by 

peptide bonds in a specific sequence, and thus 

polypeptide synthesis takes place. The sequence of 

amino acids in a polypeptide corresponds to the 

sequence of: 

A. mRNA codons 

B. tRNA nucleotides 

C. tRNA anticodons 

D. rRNA nucleotides 

E. rRNA anticodons 

 10. A patient has low rate of magnesium ions 

that are necessary for affixion of ribosomes to the 

endoplasmic reticulum. It is known that it causes 

disturbance of protein biosynthesis. At what stage is 

protein biosynthesis impaired?  

A. Translation.  

B. Amino acid activation.  
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C. Replication.  

D. Transcription.  

E. Termination.  

 11. During cell division, DNA replication occurs 

by a signal from the cytoplasm, and a certain portion 

of the DNA helix unwinds and splits into two 

individual strains. What enzyme facilitates this 

process? 

A. Helicase 

B. RNA polymerase 

C. Ligase 

D. Restrictase 

E. DNA polymerase 

 12. In cancer patients who have been 

continuously receiving methotrexate, the target cells 

of tumor with time become insensitive to this drug. 

In this case, gene amplification of the following 

enzyme is observed: 

A. Dihydrofolate reductase 

B. Thiaminase 

C. Deaminase 

D. Thioredoxin reductase 

E. - 

 13. A patient has decreased concentration of 

magnesium ions that are required for ribosomes 

connection to granular endoplasmic reticulum. This 

condition is known to disrupt the process of protein 

biosynthesis. Disruption occurs at the following 

stage: 

A. Translation 

B. Replication 

C. Processing 

D. Amino acids activation 

E. Transcription 

 14. A doctor was addressed by a 30-year-old 

man. There is a probability of the patient being HIV-

positive. To clarify the diagnosis, the doctor 

proposed to perform polymerase chain reaction. The 

basic process in this kind of investigation is: 

A. Gene amplification 

B. Transcription 

C. Genetic recombination 

D. Genomic mutation 

E. Chromosome mutation 

 15. During cell division DNA replication occurs 

after a signal is received from the cytoplasm, then a 

certain portion of the DNA helix unwinds and splits 

into two individual strains. What enzyme facilitates 

this process? 

A. Helicase 

B. RNA polymerase 

C. Ligase 

D. Restrictase 

E. DNA polymerase 

 16. Cells of a person working in the Chornobyl 

Exclusion Zone have undergone a mutation in DNA 

molecule. However, with time the damaged interval 

of DNA molecule has been restored to its initial 

structure with a specific enzyme. In this case the 

following occurred: 

A. Repair 

B. Translation  

C. Transcription 

D. Reverse transcription 

E. Replication 

 17. Methotrexate (structural analogue of the 

folic acid which is competitive inhibitor of the 

dihydrofolatreductase) is prescribed for treatment of 

the malignant tumour. On which level does 

methotrexate inhibit synthesis of the nucleic acids?   

A Mononucleotide synthesis    

B Replication   

C Transcription 

D Reparation  

E Processing   

 18. RNA-polymeraseB(II) is blocked due to 

amanitine poisoning (poison of death-cup). It 

disturbes: 

A Synthesis of m-RNA   

B Synthesis of t-RNA   

C Reverse transcription   

D Primers synthesis   

E Maturation of m-RNA   

 19. An experiment proved that UV-radiated 

cells of patients with xeroderma pigmentosum 

restore the native DNA structure slower than cells of 

healthy individuals as a result of reparation enzyme 

defection. What enzyme helps this process?    

A. Endonuclease   

B. RNA ligase   

C. Primase   

D. DNA polymerase III   

E. DNA gyirase   

 20. The study of the genealogy of a family with 

hypertrichosis (helix excessive pilosis) has 

demonstrated that this symptom is manifested in all 

generations only in men and is inherited by son from 

his father. What is the type of hypertrichosis 

inheritance?   

A Y-linked chromosome   

B Autosome-recessive   

C Autosome-dominant   

D X-linked recessive chromosome   

E X-linked dominant chromosome   

 21. A genetics specialist analyzed the genealogy 

of a family and found that both males and females 
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may have the illness, not across all the generations, 

and that healthy parents may have ill children. What 

is the type of illness inheritance?    

A  Autosomal recessive   

B Autosomal dominant   

C X-linked dominant   

D X-linked recessive   

E Y-linked   

 22. A woman with 0 (I) bllod group has born a 

child with AB blood group. This woman's husband 

has A blood group. What genetic interaction 

explains this phenomenon?    

A Recessive epistasis   

B Codominance   

C Polymery   

D Incomplete dominance   

E Complementation   

 23. Cytogenetic examination of a patient with 

dysfunction of the reproductive system revealed 

normal karyotype 46, ХУ in some cells, but most 

cells have Klinefelter's syndrome karyotype - 47, 

ХХУ. Such phenomenon of cell inhomogeneity is 

called:   

A Mosaicism    

B Inversion    

C Transposition    

D Duplication    

E Heterogeneity    

 24. It was found out that some compounds, for 

instance fungi toxins and some antibiotics can 

inhibit activity of RNA-polymerase. What process 

will be disturbed in a cell in case of inhibition of this 

enzyme?    

A Transcription   

B Processing   

C Replication   

D Translation   

E Reparation   

 25. An oncological patient was prescribed 

methotrexate. With the lapse of time target cells of 

the tumour lost susceptibility to this drug. There is 

change of gene expression of the folowing enzyme:    

A Dehydrofolate reductase   

B Thiaminase   

C Deaminase   

D Folate oxidase   

E Folate decarboxylase   

 26. Pterin derivatives (aminopterin and 

methotrexate) are the inhibitors of dihydrofolate 

reductase, so that they inhibit the regeneration of 

tetrahydrofolic acid from dihydrofolate. These drugs 

inhibit the intermolecular tranfer of monocarbon 

groups, thus suppressing the synthesis of the 

following polymer:     

A DNA    

B Protein     

C Homopolysaccharides    

D Gangliosides     

E Glycosaminoglycans     

 27. Methotrexate (competitive inhibitor of the 

dihydrofolatreductase) is prescribed for treatment of 

the tumour. On which level does methotrexate 

inhibit synthesis of the nucleic acids? 

A Mononucleotide synthesis  

B Replication 

C Transcription 

D Reparation 

E Processing 

 28. An experiment proved that UV-radiated 

cells of patients with xeroderma pigmentosum 

restore the native DNA structure slower than cells of 

healthy individuals as a result of reparation enzyme 

defect. What enzyme helps this process? 

A Endonuclease  

B RNA ligase 

C Primase 

D DNA polymerase III 

E DNA gyirase 

 29. A 20-year-old patient complains of general 

weakness, dizziness, quick fatigability. Blood 

analysis results: Hb- 80 g/l. Microscopical 

examination results: erythrocytes are of modified 

form. This condition might be caused by: 

A Sickle-cell anemia  

B Hepatocellular jaundice 

C Acute intermittent porphyria 

D Obturative jaundice 

E Addison's disease 

 30. It was found out that some compounds, for 

instance fungi toxins and some antibiotics can 

inhibit activity of RNA-polymerase. What process 

will be disturbed in a cell in case of inhibition of this 

enzyme? 

A Transcription  

B Processing 

C Replication 

D Translation 

E Reparation 

 31. An oncological patient was prescribed 

methotrexate. With the lapse of time target cells of 

the tumour lost susceptibility to this drug. There is 

change of gene expression of the folowing enzyme: 

A Dehydrofolate reductase  

B Thiaminase 

C Deaminase 
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D Folate oxidase 

E Folate decarboxylase 

 32. DNA replication occurs during the cell 

division when a signal is received from the 

cytoplasm, and a certain portion of the DNA helix is 

unwound and divided into two chains. The helix is 

unwound by the following enzyme:      

A. Helicase     

B. RNA polymerase     

C. Ligase     

D. Restrictase     

E. DNA polymerase     

 33. RNA-polymeraseB(II) is blocked due to 

amanitine poisoning (poison of death-cup). It 

disturbes: 

A. Synthesis of m-RNA.   

B. Synthesis of t-RNA.   

C. Reverse transcription.   

D. Primers synthesis.   

E. Maturation of m-.RNA.   

 34. An experiment proved that UV-radiated 

cells of patients with xeroderma pigmentosum 

restore the native DNA structure slower than cells of 

healthy individuals as a result of reparation enzyme 

defection. What enzyme helps this process?    

A. Endonuclease.   

B. RNA ligase.   

C. Primase.   

D. DNA polymerase III.   

E. DNA gyirase.   

 35. It was found out that some compounds, for 

instance fungi toxins and some antibiotics can 

inhibit activity of RNA-polymerase. What process 

will be disturbed in a cell in case of inhibition of this 

enzyme?    

A. Transcription.   

B. Processing.   

C. Replication.   

D. Translation.   

E. Reparation. 

 36. Tuberculosis can be treated by means of 

combined chemotherapy that includes substances 

with different mechanisms of action. What 

antituberculous medication inhibits transcription of 

RNA into DNA in mycobacteria?  

A. Rifampicin. 

B. Streptomycin.   

C. Isoniazid.  

D. Ethionamide.  

E. Para-aminosalicylic acid.  

 37. It was revealed that T-lymphocytes were 

affected by HIV. Virus enzyme - reverse 

transcriptase (RNA-dependent DNA-polymerase) - 

catalyzes the synthesis of:  

A. DNA on the template of virus RNA. 

B. Virus informational RNA on the template of 

DNA 

C. DNA on virus ribosomal RNA.  

D. Viral DNA on DNA template.  

E. mRNA on the template  of virus protein.  

 38. A doctor prescribed a cephalosporin 

antibiotic to the patient after appendectomy for 

infection prevention. Antimicrobial activity of this 

group of antibiotics is based upon the disturbance of 

the following process:  

A. Microbial wall formation.  

B. Choline esterase block.  

C. Ribosome protein synthesis.  

D. Energy metabolism.  

E. Nucleic acid synthesis. 

 39. A man is a carrier of HIV that is an RNA 

virus. The cells of this patient synthesize viral DNA. 

This process is based on: 

A. Reverse transcription 

B. Replication 

C. Translation 

D. Repair 

E. Transcription 

 40. T-lymphocytes are determined to be affected 

with HIV. In this case viral enzyme reverse 

transcriptase (RNA-dependent DNA-polymerase) 

catalyzes the synthesis of: 

A. DNA based on the viral RNA matrix 

B. Viral RNA based on the DNA matrix 

C. Viral protein based on the viral RNA matrix 

D. Viral DNA based on the DNA matrix 

E. Informational RNA based on the viral protein 

matrix 

 41. Parents of a sick 5-year-old girl visited a 

genetic consultation. Karyotype investigation 

revealed 46 chromosomes. One chromosome of the 

15th pair was abnormally long, having a part of the 

chromosome belonging to the 21st pair attached to 

it. What mutation occurred in this girl? 

A. Translocation 

B. Deletion 

C. Inversion 

D. Deficiency 

E. Duplication 

 42. Cells of a person working in the Chornobyl 

Exclusion Z one he undergone a mutation in DNA 

molecule. However, with time the damaged interval 

of DNA molecule has been restored to its initial 

structure with a specific enzyme. In this case the 

following occurred: 
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A. Repair 

B. Replication 

C. Transcription 

D. Reverse transcription 

E. Translation 

 43. During cell division DNA replication occurs 

after a signal is received from the cytoplasm, then a 

certain portion of the DNA helix unwinds and splits 

into two individual strains. What enzyme facilitates 

this process? 

A. Helicase 

B. RNA polymerase 

C. Ligase 

D. Restrictase 

E. DNA polymerase 

 44. An experiment proved that UV irradiated 

skin cells of patients with xeroderma pigmentosum 

restore the native structure of DNA slower than the 

cells of healthy people due to the defect in repair 

enzyme. What enzyme takes part in this process? 

A. Endonuclease 

B. RNA ligase 

C. Primase 

D. DNA polymerase 

E. DNA gyrase 

 45. It was found out that some compounds, for 

instance fungi toxins and some antibiotics can 

inhibit activity of RNA-polymerase. What process 

will be disturbed in a cell in case of inhibition of this 

enzyme? 

A. Transcription 

B. Processing 

C. Replication 

D. Translation 

E. Reparation 

 46. You are studying functioning of a bacteria 

operon. The operator gene has been released from 

the repressor gene. Immediately after this the 

following process will start in the cell: 

A. Transcription 

B. Translation 

C. Replication 

D. Processing 

E. Repression 

 47. It was proved that a molecule of immature 

mRNA (precursor mRNA) contained more triplets 

than amino acids found in the synthesized protein. 

The reason for that is that translation is normally 

preceded by: 

A. Processing 

B. Initiation 

C. Reparation 

D. Mutation 

E. Replication 

 48. It was revealed that T-lymphocytes were 

affected by HIV. Virus enzyme reverse transcriptase 

(RNA-dependent DNA polymerase) - catalyzes the 

synthesis of: 

A. DNA on the matrix of virus mRNA 

B. Virus informational RNA on the matrix of DNA 

C. DNA on virus ribosomal RNA 

D. Viral DNA on DNA matrix 

E. mRNA on the matrix of virus protein 

 49. RNA-polymerase B(II) is blocked due to 

amanitine poisoning (poison of deathcup). It 

disturbs: 

A. Synthesis of m-RNA 

B. Synthesis of t-RNA 

C. Reversetranscription 

D. Primerssynthesis 

E. Maturation of m-RNA 

 50. Into human body were incorporated mercury 

ions. This led to the increase in rate of transcription 

of the gene, responsible for detoxification of heavy 

metals. What protein gene amplification is in the 

background of this process? 

A. Metallothioneine 

B. Ceruloplasmin 

C. Interferone 

D. Transferrin 

E. Ferritin 

 51. In the course of evolution there developed 

molecular mechanisms for correction of damaged 

DNA molecules. This process is called: 

A. Reparation 

B. Transcription 

C. Translation 

D. Replication 

E. Processing 

 52. Under the influence of physical factors there 

can develop defects in a DNA molecule. Ultraviolet 

irradiation, for instance, can cause development of 

dimers. Dimers are two adjacent pyrimidine bases 

joined together. Name these bases: 

A. Thymine and cytosine 

B. Adenine and thymine 

C. Guanine and cytosine 

D. Adenine and guanine 

E. Guanine and thymine 

 53. Patients suffering from xeroderma 

pigmentosum have extremely photosensitive skin 

due to disrupted excision repair. Specify the process 

that is affected in such patients: 

A. Repair of DNA molecule 

B. Synthesis of iRNA 

C. Maturation of iRNA 
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D. Synthesis of protein primary structure 

E. Intron extraction and exon connection 

 54. As a result of treatment of viral RNA with 

nitrous acid, UCA triplet mutated to UGA triplet. 

What kind of mutation occurred? 

A. Transition 

B. Nucleotide deletion 

C. Missense 

D. Nucleotide insertion 

E. Inversion 

 55. Prokaryotic cell division is different from 

that of eukaryotic, but there is one molecular process 

that is the basis of both types of division. Name this 

process. 

A. DNA replication 

B. Transcription 

C. Reparation 

D. Translation 

E. Gene amplification 

 56. In some areas of South Africa many people 

have sickle cell disease characterized by red blood 

cells that assume an abnormal sickle shape due to 

the substitution of glutamic acid for valine in the 

hemoglobin molecule. What is the cause of this 

disease? 

A. Gene mutation 

B. Disturbances of the mechanisms of genetic 

information transmission 

C. Crossing-over 

D. Genomic mutation 

E. Transduction 

 57. During reproduction of some RNA-

containing viruses that cause tumors in animals, 

genetic information can be transmitted in the 

opposite direction from the RNA to the DNA via a 

specific enzyme. The enzyme of reverse 

transcription is called: 

A. Reverse transcriptase 

B. DNA polymerase 

C. Ligase 

D. Primase 

E. Topoisomerase 

 58. DNA replication occurs during the cell 

division when a signal is received from the 

cytoplasm, and a certain portion of the DNA helix is 

unwound and divided into two chains. The helix is 

unwound by the following enzyme: 

A. Helicase 

B. Restrictase 

C. DNA polymerase 

D. RNA polymerase 

E. Ligase 

 59. Skin of patients with pigment xeroderma is 

very sensitive to the sun radiation, there is a risk of 

skin cancer development. The reason for this is 

hereditary deficiency of UF endonuclease. As a 

result of this defect the following process is 

disturbed: 

A. DNA reparation 

B. Transcription 

C. DNA replication 

D. Translation 

E. Initiation 

 60. Inside a human cell the informational RNA 

containing both exons and introns was delivered to 

the granular endoplasmic reticulum to the 

ribosomes. What process does NOT take place? 

A. Processing 

B. Replication 

C. Transcription 

D. Translation 

E. Prolongation 

 61. Blood of a child and putative father was 

referred to forensic medical examination for 

affiliation. What chemical components should be 

identified in the blood under study? 

A. DNA 

B. Transfer RNA 

C. Ribosomal RNA 

D. MessengerRNA 

E. SnRNA 

 62. A group of researchers set an experiment 

and obtained a nucleate mutant cells. In the first 

place they will have disturbed synthesis of the 

following compounds: 

A. Ribosomal RNA 

B. Transfer RNA 

C. Lipids 

D. Monosaccharides 

E. Polysaccharides 

 63. In a genetical laboratory in course of work 

with DNA molecules of white rats of Wistar’s line a 

nucleotide was substituted for another one. At that 

only one amino acid was substituted in the peptide. 

This result is caused by the following mutation: 

A. Transversion 

B. Deletion 

C. Duplication 

D. Displacement of reading frame 

E. Translocation 

 64. General structure of eukaryotic genes is as 

follows: exon-intron-exon. Such functional structure 

of a gene leads to certain specifics of the 

transcription process. What sequence will 

correspond with precursor mRNA (immature)? 
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A. Exon-intron-exon 

B. Exon-exon-intron 

C. Exon-exon 

D. Intron-exon 

E. Exon-intron 

 65. A mutation has occurred in a cell in the first 

exon of the structural gene. The number of 

nucleotide pairs changed from 290 to 250. Name 

this type of mutation: 

A. Deletion 

B. Inversion 

C. Duplication 

D. Translocation 

E. Nullisomy 

 66. A man is a carrier of HIV that is an RNA 

virus. The cells of this patient synthesize viral DNA. 

This process is based on: 

A. Reverse transcription 

B. Replication 

C. Transcription 

D. Repair 

E. Translation 

 67. RNA of AIDS virus invaded leukocyte and 

caused production of viral DNA in a cell with the 

aid of the enzyme revertase. This is based on the 

next process: 

A. Reversed transcription 

B. Operone activation 

C. Operone repression 

D. Convariant replication 

E. Reversed translation 

 68. In oncology patients prolong application of 

antitumor drugs induce appearance of resistance of 

target cells to this drugs. What process is responsible 

for this effect? 

A. Gene amplification 

B. Gene recombination 

C. Gene modification 

D. Gene expression 

E. Gene mutation 

 69. Oncology patient was administered an 

antitumor drug – metothrexate. After some period, 

tumor cells lost sensitivity to this drug. What gene 

amplification caused this effect? 

A. Dihydrofolate reductase 

B. Glutathion reductase 

C. Thioredoxine reductase 

D. Ribonucleitide reductase 

E. Methemoglobin reductase 

 70. Molecular analysis of patient’s hemoglobin 

suffering from anemia revealed change of amino 

acid Glu 6 for Val-6 in B-chain. What is the 

molecular mechanism of this pathology? 

A. Gene mutation 

B. Gene transduction 

C. Chromosomal mutation 

D. Genome mutation 

E. Gene amplification 

 71. For the treatement of urogenital infections 

are used quinolons – inhibitors of the enzyme DNA-

gyraze. What process is damaged under the 

influence of quinolons first of all? 

A. Replication 

B. Gene amplification 

C. Reversed transcription 

D. Reparation 

E. Gene recombination 

 72. In a patient a disease “xeroderma 

pigmentosum” was recognized. His skin is 

extremely sensitive to direct sunlight. Hereditary 

disorder in biosynthesis of what specific enzyme 

causes this disease? 

A. Endonuclease 

B. Exonuclease 

C. RNA Polymerase I 

D. Glycosidase 

E. DNA-ligase 

 73. Ability to divide is characteristic of 

procariotic and eukaryotic cells. Procariotic cell 

division is different from that of eukaryotic, but 

there is one molecular process that is the basis of 

both types of division. Name this process. 

A. DNA replication 

B. Transcription 

C. Reparation 

D. Translation 

E. Gene amplification 

 74. A 23-year-old man presents to his family 

physician with a painless swelling of his testicles. 

An ultrasound is suspicious for a neoplasm, and a 

biopsy confirms the presence of cancer. He is 

referred to an oncologist, who begins treatment with 

the topoisomerase inhibitor etoposide. The normal 

function of this enzyme is to do which of the 

following? 

A. Break and rejoin the DNA helix during 

replication 

B. Synthesize RNA primers for DNA polymerase 

C. Prevent the single strands of DNA from 

reannealing during replication 

D. Repair nuclear DNA in the event of DNA 

damage 

E. Unwind the DNA helix during replication 

 75. A 37-year-old immigrant from Thailand 

develops fevers, night sweats, weight loss, and a 

blood-tinged cough. He presents to the emergency 



 

156 

 

room, where an infectious disease doctor is 

consulted and immediately prescribes a multidrug 

regimen that includes rifampin. Rifampin inhibits 

which one of the following types of enzymes? 

A. DNA-dependent RNA polymerase 

B. DNA-dependent DNA polymerase 

C. RNA-dependent DNA polymerase 

D. RNA-dependent RNA polymerase 

E. Reverse transcriptase 

 76. Two couples present to the emergency room 

with severe nausea, vomiting, and diarrhea. One of 

the patients admits hat she had a dinner party and 

served a salad containing mushrooms she had picked 

during haikai the forest earlier that day. Inhibition of 

which enzyme or process explains the clinical 

manifestations of a-amanitin poisoning seen in these 

patients 

A. RNA polymerase II 

B. RNA splicing 

C. RNA polymerase I 

D. RNA polyadenylation 

E. RNA polymerase III 

 77. A 4-year-old child, on a well-child check-up, 

is found to have a large flank mass. Computed 

tomography demonstrates a large mass arising from 

the kidney, and a subsequent biopsy reveals a 

diagnosis of Wilms tumor. A pediatric oncologist 

starts chemotherapy including the transcription 

inhibitor actinomycin D. Which of the following 

statements is correct regarding transcription 

regulation in bacteria? 

A. The TATA box contains a consensus sequence 

for the binding of RNA polymerase. 

B. All mRNAs are monocistronic 

C. The RNA chain grows in the30 to50 direction 

D. RNA polymerase requires a primer 

E. Rho factor is critical for initiation of RNA 

synthesis 

 78. A 20-year-old anemic man is found to have 

an abnormal form of β-globin (Hemoglobin 

Constant Spring) that is 172 amino acids long, rather 

than the 141 found in the normal protein. Which of 

the following point mutations is consistent with this 

abnormality? 

A. UAA → CAA 

B. UAA → UAG 

C. CGA → UGA 

D. GAU → GAC 

E. GCA → GAA. 

 79. Scientists were running the gene 

experiments on Esherichia colli. For the of these 

experiments, they inserted a segment of human 

DNA into the circular genome of bacteria. To 

accomplish this, they used a restriction enzyme, 

which is known for its ability to cut DNA at 

palindromic sequences. Which of the following is a 

palindromic sequence of DNA? 

A. GTGTACAC 

B. CGCAGAGC 

C. CGTCGC 

D. ATTAGGAT 

E. TATAAG 

 80. A 34-year-old woman fond mushrooms in 

the forest near her home. A few hours after eating 

cooked mushrooms, she experienced colicky 

abdominal pain, vomiting, 

diarrhea, and nausea. She has driven herself to the 

emergency department with these mushrooms. The 

mushrooms were identified as Amanita phalloides. 

Which of the following enzymes did the toxin 

present in these mushrooms inhibit? 

A. RNA polymerase II 

B. Helicases 

C. RNA polymerase II 

D. Topoisomerase 

E. RNA primase 

 81. Scientists are investigating the antineoplastic 

properties of an existing medications. In an in vitro 

experiments, cancer cells are exposed to this drug 

and observed over time. Cells exposed to the drug 

are found to be uniformly arrested in metaphase 

with intact mitotic spindles. Which of the following 

drugs most likely used in this experiment? 

A. Paclitaxel 

B. 5-Fluoruracil 

C. Vincristine 

D. Bleomycin 

E. Cyclophosphamide 

 82. Scientists are investigating the genetic 

causes of β-thalassemia in 50 patients. In one of 

these patient’s molecular tests showed a single 

nucleotide substitution in a large noncoding 

intervening sequence. This patient β-globin gene 

was cloned and further purified by electrophoresis, 

which shows a significantly shortened β-globin 

protein. The mutation responsible for this patient’s 

β-thalassemia most likely leads to defect during 

which of the following processes? 

A. Posttranscriptional modification 

B. Transcription 

C. Meiosis 

D. Posttranslational modification 

E. Replication 

 83. Infectious diseases are treated with 

antibiotics (streptomycin, erythromycin, 
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chloramphenicol). They inhibit the following stage 

of protein synthesis: 

A. Translation 

B. Transcription 

C. Replication 

D. Processing 

E. Splicing 

 84. At the stage of translation in the rough 

endoplasmic reticulum, the ribosome moves along 

the mRNA. Amino acids are joined together by 

peptide bonds in a specific sequence, and thus 

polypeptide synthesis takes place. The sequence of 

amino acids in a polypeptide corresponds to the 

sequence of: 

A. mRNA codons 

B. tRNA nucleotides 

C. tRNA anticodons 

D. rRNA anticodons 

E. rRNA nucleotides 

 85. A patient’s organism has decreased 

concentration of magnesium ions that are necessary 

for attachment of ribosomes to the granular 

endoplasmic reticulum. It is known that this causes 

protein biosynthesis disturbance. What stage of 

protein biosynthesis will be disturbed? 

A. Translation 

B. Transcription 

C. Amino acid activation 

D. Replication 

E. Termination 

 86. In diphtheria infection an inhibition of 

translation process in ribosomes is observed due to 

inactivation of eEF-2 and blocking the translocation 

of polypeptide from A site to P-site of ribosome. 

What enzyme cause inactivation of eEF-2? 

A. ADP-ribosyl transferase 

B. EEF-2 –protein kinase 

C. Peptidyl transferase 

D. Peptidyl translocase 

E. Hypoxanthine, guanin-phosphoribosyl transferase 

 87. What enzyme is used for synthesis of genes 

from template RNA or DNA in gene engineering? 

(This enzyme was discovered in some RNA 

containing viruses). 

A. Revertase 

B. Exonuclease 

C. Endonuclease 

D. Topoisomerase I 

E. Helicase 

 88. In a patient was recognized endemic goiter. 

What type of post-translational modification of 

thyroglobuline is damaged in a patient? 

A. Iodination 

B. Phosphorylation 

C. Methylation 

D. Acetylation 

E. Glycosylation 

 89. Genetic information is stored in DNA, 

which does not participate directly in protein 

synthesis in the cell. What process provides the 

transformation of genetic information into amino 

acid sequence of polypeptide chain? 

A. Translation 

B. Translocation 

C. Transcription 

D. Replication 

E. Splicing 

 90. The inherited information is saved in DNA, 

though directly in the synthesis of protein in a cell it 

does not participate. What process provides the 

realization of the inherited information in a 

polypeptide chain? 

A. Translation 

B. Transcription 

C. Translocation 

D. Replication 

E. Transformation 

 91. Redundancy (degeneraсy) of the genetic 

code means that: 

A. A given base triplet can code for more then one 

amino acid 

B. There is no punctuation in the code sequences 

C. The third base in codon is not important in coding 

D. A given amino acid can be coded for by more 

than one base triplet 

E. Codons are not ambiguous 

 92. A human genome contains about 30000 

genes, and the amount of variants of antibodies 

reaches millions. What mechanism is used for the 

formation of new genes that are responsible for the 

synthesis of such amount of antibodies? 

A. Recombination of genes 

B. Amplification of genes 

C. Replication of DNA 

D. Reparation of DNA 

E. Formation of Okazaki fragments 

 93. During cell analysis, their cytoplasm was 

determined to have high content of aminoacyl tRNA 

synthetase. This enzyme ensures the following 

process: 

A. Amino acid activation 

B. Repair 

C. Elongation 

D. Transcription 

E. Replication 
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 94. One of the protein synthesis stages is 

recognition. The first iRNA triplet starts with UAU 

triplet. What complementary triplet is found in 

tRNA? 

A. AUA 

B. AAA 

C. GUG 

D. UGU 

E. CUC 

 95. A patient has decreased concentration of 

magnesium ions that are required for ribosomes 

connection to granular endoplasmic reticulum. This 

condition is known to disturb the process of protein 

biosynthesis. Disturbance occurs at the following 

stage: 

A. Translation 

B. Transcription 

C. Replication 

D. Amino acids activation 

E. Processing 

 96. Streptomycin and other aminoglycosides 

prevent the joining of formylmethionyl-tRNA by 

bonding with the 30S ribosomal subunit. This effect 

leads to disruption of the following process: 

A. Translation initiation in procaryotes 

B. Translation initiation in eucaryotes 

C. Transcription initiation in procaryotes 

D. Transcription initiation in eucaryotes 

E. Replication initiation in procaryotes 

 97. A young family came for a genetic 

counseling to identify the father of their child. The 

husband insists that the child does not resemble him 

at all and cannot possibly be his. Polymerase chain 

reaction method for person identification is based on 

the following: 

A. Gene amplification 

B. Nucleotide deletion 

C. Genetic recombination 

D. Missense mutation 

E. Transduction 

 98. Amino acids join to each other in ribosomes 

of granular endoplasmic reticulum. Knowing the 

sequence of amino acids and applying genetic code, 

it is possible to determine the sequence of nucleoids 

in: 

A. mRNA 

B. Introns 

C. Proteins 

D. Carbohydrates 

E. rRNA 

 99. Genetic information is stored in DNA but 

does not participate directly in protein synthesis 

within DNA cells. What process ensures transfer of 

genetic information into polypeptide chain? 

A. Translation 

B. Formation of rRNA 

C. Formation of tRNA 

D. Formation of iRNA 

E. Replication 

 100. A cell of granular endoplasmatic reticulum 

is at the stage of translation, when mRNA advances 

to the ribosomes. Amino acids get bound by peptide 

bonds in a certain sequence thus causing polypeptide 

biosynthesis. The sequence of amino acids in a 

polypeptide corresponds with the sequence of: 

A. mRNA codons 

B. tRNA nucleotides 

C. tRNA anticodons 

D. rRNA nucleotides 

E. rRNA anticodons 

 101. It is known that information about 

sequence of amino acids in a protein molecule is 

encoded as a sequence of four types of nucleotides 

in a DNA molecule, and different amino acids are 

encoded by different number of triplets - from one to 

six. Such peculiarity of the genetic code is called: 

A. Degeneracy 

B. Universality 

C. Nonoverlapping 

D. Triplety 

E. Specificity 

 102. A 27-year-old man is seen by his physician 

fora week-long cough, sore throat, and difficulty 

swallowing. He is diagnosed with diphtheria, which 

has reactivated because of waning immunity. One 

way in which diphtheria toxin leads to cell death is 

through the inhibition of eEF-2. Which statement 

best explains the function ofeEF-2? 

A. It is required for the translocation of peptidyl-

tRNA during translation 

B. It is required for the initiation of protein synthesis 

C. It is the agent that binds to, and is inactivated by, 

chloramphenicol 

D. It functions as a peptidyl transferase 

E. It is analogous to the prokaryotic factor eIF-1 

 103. A PCR assay needs to be developed to 

determine the HIV status of a newborn in the 

pediatric intensive care unit whose mother is HIV 

positive. Which set of primers should be used for the 

assay? 

A. The primers should be designed with identical 

sequences to those in the HIV genome and must 

bind to DNA in a complementary, antiparallel 

manner 
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B. The primers should consist of antiparallel 

complements of two parts of a noninfected human 

genome 

C. The primers should be synthesized so that, after 

annealing with potential in fective DNA, the 50 end 

of both primers ‘‘face’’ each other. 

D. The primers should be designed to be synthesized 

with dideoxynucleotides to allows equencing of the 

mutation. 

E. The primers should be designed so that, after 

annealing with potential infective DNA, the50 end 

of primer1would ‘‘face’’ the 30 end of primer 2. 

 104. An 8-year old boy is treated with 

Ciprofloxacin for some respiratory infection. Which 

of the following enzyme activity is most directly 

affected by this drug? 

A. Topoisomerase 

B. DNA polymerase 

C. Reverse transctiptase 

D. RNA polymerase 

E. DNA-ligase 

 105. In order to study or detect individual genes 

or specific DNA regions or mutations of interest, it 

is often necessary to obtain a large quantity of 

nucleic acid for study. Which of the following 

techniques is primarily undertaken to amplify DNA? 

A. PCR 

B. Nothern Blotting 

C. Western Blotting 

D. Southern Blotting 

E. ELISA 

 106. The same codons are used to code for the 

same amino acids in all the living organisms. This 

feature of genetic code is known as: 

A. Universality 

B. Specificity 

C. Non-overlapping 

D. Degenerate E. Commaless 

 107. The genetic code is the set of rules by 

which information encoded in genetic material is 

translated into proteins by living cells. A particular 

codon always codes for the same amino acid. This 

feature of genetic code is known as: 

A. Specificity 

B. Universality 

C. Non-overlapping 

D. Degenerate 

E. Polarity 

 108. Translation is a complex process and it has 

become a favorite target for inhibition by antibiotics. 

Majority of the antibiotics interfere with the 

bacterial protein synthesis and are harmless to 

higher organisms. Explain the mechanism of action 

of tetracycline. 

A. It inhibits the binding of aminoacyl tRNA to the 

ribosomal complex 

B. It causes misreading of mRNA and interferes 

with the normal pairing between codons and 

anticodons. 

C. It enters the A site of ribosome and gets 

incorporated into the growing peptide chain and 

causes its release 

D. It acts as a competitive inhibitor of the enzyme 

peptidyl transferase 

E. It inhibits translocation by binding with 50S 

subunit of bacterial ribosome 

 109. Post-translational modification refers to the 

covalent and generally enzymatic modification of 

proteins following protein biosynthesis. In post-

translation modification of nascent protein chain are 

involved the following proteins: 

A. Chaperons 60 K 

B. Cathepsins 

C. Caspases 

D. Cytochrome c 

E. Ubiquitin 

 110. Genetic code refers to the relationship 

between the sequence of nitrogenous bases (UCAG) 

in mRNA and the sequence of amino acids in a 

polypeptide chain. What amino acid is coded by the 

triplet of bases AUG? 

A. Methionine 

B. Serine 

C. Tyrosine 

D. Cysteine 

E. Valine 

 111. Which of the following toxins inhibits 

eukaryotic protein synthesis through the inactivation 

elongation factor eEF2? 

A. Diphtheria toxin 

B. Ricin 

C. Sarcin 

D. Puromycin 

E. Cycloheximide 

 112. O-linked glycosylation is one of the types 

of post-translational modification of proteins. It is 

the attachment of a sugar molecule to the oxygen 

atom of serine (Ser) or threonine (Thr) amino acids 

in a protein destined for secretion from the cell. 

Glycosylation proceeds in which of the following 

cell compartment: 

A. Golgi vesicles 

B. Mitochondria 

C. Lysosomes 

D. Proteasomes 
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E. Ribosomes 

 113. Restrictases are enzymes of bacterial 

origin, which are used in recombinant DNA 

technology. They belong to the next class of 

enzymes: 

A. Hydrolases 

B. Oxido-reductases 

C. Transferases 

D. Liases 

E. Isomerases 

 114. Gene amplification is an increase in the 

number of copies of a gene without a proportional 

increase in other genes. This can result from 

duplication of a region of DNA that contains a gene 

through errors in DNA replication and repair 

machinery as well as through fortuitous capture by 

selfish genetic elements. Which of the following 

techniques is used for the amplification of genes? 

A. Polymerase chain reaction (PCR) 

B. DNA fingerprint analysis 

C. Southern blot analysis 

D. Northern blot analysis 

E. Restriction fragment length polymorphism 

(RFLP) analysis 

 115. A pharmaceutical company is studying a 

new antibiotic that inhibits bacterial protein 

synthesis. When this antibiotic is added to an in 

vitro protein synthesis system that is translating the 

mRNA sequence AUGUUUUUUUAG, the only 

product formed is the dipeptide fMet-Phe. What step 

in protein synthesis is most likely inhibited by the 

antibiotic? 

A. Ribosomal translocation 

B. Initiation 

C. Binding of charged tRNA to the ribosomal A site 

D. Peptidyltransferase activity 

E. Termination. 

 116. Degeneration of the genetic code is the 

ability of more than one triplet to encode a single 

amino acid. Which amino acid is encoded by only 

one triplet? 

A. Methionine. 

B. Serine. 

C. Alanine. 

D. Leucine. 

E. Lysine. 

 117. A tRNA molecule that is supposed to carry 

cysteine (tRNAcys) is mischarged, so that it actually 

carries alanine (ala-tRNAcys). Assuming no 

correction occurs, what will be the fate of this 

alanine residue during protein synthesis? 

A. It will be incorporated into a protein in response 

to a cysteine codon 

B. It will be incorporated into a protein in response 

to an alanine codon 

C. It will remain attached to the tRNA, as it cannot 

be used for protein synthesis 

D. It will be incorporated randomly at any codon 

E. It will be chemically converted to cysteine by 

cellular enzymes. 

 118. Translation is a complex process and it has 

become a favorite target for inhibition by antibiotics. 

Majority of the antibiotics interfere with the 

bacterial protein synthesis and are harmless to 

higher organisms. Explain the mechanism of action 

of puromycin. 

A. It enters the A site of ribosome and gets 

incorporated into the growing peptide chain and 

causes its release 

B. It causes misreading of mRNA and interferes 

with the normal pairing between codons and 

anticodons. 

C. It inhibits the binding of aminoacyl tRNA to the 

ribosomal complex 

D. It acts as a competitive inhibitor of the enzyme 

peptidyl transferase 

E. It inhibits translocation by binding with 50S 

subunit of bacterial ribosome 

 119. Protein synthesis rates in procaryotes are 

limited by the rate of mRNA synthesis. If RNA 

synthesis occurs at the rate of 50 nucleotides/sec, 

then rate of protein occurs at: 

A. 17 amino acids/sec 

B. 10 amino acids/sec 

C. 25 amino acids/sec 

D. 50 amino acids/sec 

E. 100 amino acids/sec 

 120. What enzyme allows for synthesis of 

various genes from template-RNA to DNA in 

genetic engineering (this enzyme catalyzes the 

process discovered in RNA-viruses)? 

A. Reverse transcriptase 

B. Exonuclease 

C. DNA-ligase 

D. Helicase 

E. Endonuclease 

 121. Interferon was named for its ability to 

interfere with viral proliferation. The various forms 

of interferon are the body’s most rapidly produced 

and important defense against viruses. Interferons 

can also combat bacterial and parasitic infections, 

inhibit cell division, and promote or impede the 

differentiation of cells. What is the mechanism of 

interferon action? 

A. Protein synthesis depression 

B. Protein synthesis increase 
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C. Replication activation 

D. Transcription activation 

E. Repair activation 

 122. In a patient with cystic fibrosis caused by 

the ΔF508 mutation, the mutant cystic fibrosis 

transmembrane conductance regulator (CFTR) 

protein folds incorrectly. The patient’s cells modify 

this abnormal protein by attaching ubiquitin 

molecules to it. What 

is the fate of this modified CFTR protein? 

A. It is degraded by the proteasome 

B. It performs its normal function, as the ubiquitin 

largely corrects for the effect of the mutation 

C. It is secreted from the cell 

D. It is placed into storage vesicles 

E. It is repaired by cellular enzymes 

 123. A 21-years-old man presents to the hospital 

with a 1-week history of headaches, fever, chills, 

and nonproductive cough. Vital signs are: 

temperature 38.2oC, blood pressure 102/76 mm Hg, 

heart rate 96, respiratory rate 20, and oxygen 

saturation 92% on room air. Rales and diffuse 

wheezes are auscultated bilaterally on lung 

examination. A chest x-ray reveals a fluffy bilateral 

infiltrates. An antibiotic is prescribed. Which of the 

following is the mechanism of action of the 

antibiotic used to treat this patient’s infection? 

A. Inhibiting protein synthesis by blocking the 

translocation of the peptide chain 

B. Forming free radical toxic metabolites that 

damage bacterial cell DNA 

C. Blocking the transpeptidase cross-linkage of cell 

walls 

D. Inhibiting mycolic acid synthesis 

E. Inhibiting DNA-dependent RNA polymerase 

 

 

HORMONES 
(all correct answers are variant A) 

 

 1. During removal of the hyperplastic thyroid 

gland of a 47-year-old woman, the parathyroid gland 

was damaged. One month after the surgery the 

patient developed signs of hypoparathyroidism: 

frequent convulsions, hyperreflexia, laryngospasm. 

What is the most likely cause of the patient’s 

condition? 

A. Hypocalcemia 

B. Hyponatremia 

C. Hyperchlorhydria 

D. Hypophosphatemia 

E. Hyperkalemia 

 2. On examination the patient presents with 

hirsutism, moon-shaped face, stretch marks on the 

abdomen. BP is 190/100 mm Hg, blood glucose is 

17,6 mmol/l. What pathology is such clinical 

presentation characteristic of? 

A. Adrenocortical hyperfunction 

B. Hyperthyroidism 

C. Hypothyroidism 

D. Gonadal hypofunction 

E. Hyperfunction of the insular apparatus 

 3. Examination of a 56-year-old woman with a 

history of type 1 diabetes revealed a disorder of 

protein metabolism that is manifested by 

aminoacidemia in the laboratory blood test values, 

and clinically by the delayed wound healing and 

decreased synthesis of antibodies. Which of the 

following mechanisms causes the development of 

aminoacidemia? 

A. Increased proteolysis 

B. Albuminosis 

C. Decrease in concentration of blood amino acids 

D. Increase in plasma oncotic pressure 

E. Increase in low-density lipoproteins level 

 4. A 30-year-old woman developed the signs of 

virilism (body hair growth, balding temples, 

disturbed menstrual cycle). What hormone can cause 

this condition when hyperproduced? 

A. Testosterone 

B. Estriol 

C. Relaxin 

D. Oxytocin 

E. Prolactin 

 5. Corticosteroid hormones regulate the 

adaptation processes of the body as a whole to 

environmental changes and ensure the maintenance 

of internal homeostasis. What hormone activates the 

hypothalamopituitary- adrenal axis? 

A. Corticoliberin 

B. Somatoliberin 

C. Somatostatin 

D. Corticostatin 

E. Thyroliberin 

 6. On examination the patient is found to have 

low production of adrenocorticotropic hormone. 

How would this affect production of the other 

hormones? 

A. Decrease adrenal cortex hormones synthesis 

B. Decrease hormone synthesis in the adrenal 

medulla 

C. Decrease insulin synthesis 
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D. Increase sex hormones synthesis 

E. Increase thyroid hormones synthesis 

 7. A 46-year-old patient suffering from the 

diffuse toxic goiter underwent resection of the 

thyroid gland. After the surgery the patient presents 

with appetite loss, dyspepsia, increased 

neuromuscular excitement. The body weight 

remained unchanged. Body temperature is normal. 

Which of the following has caused such a condition 

in this patient? 

A. Reduced production of parathormone 

B. Increased production of thyroxin 

C. Increased production of calcitonin 

D. Increased production of thyroliberin 

E. Reduced production of thyroxin 

 8. The secretion of which hypophysial hormones 

will be inhibited after taking the oral contraceptives 

containing sex hormones? 

A. Gonadotropic hormone 

B. Vasopressin 

C. Thyrotrophic hormone 

D. Somatotropic hormone 

E. Ocytocin 

 9. A 12-year-old teenager has significantly put 

off weight within 3 months; glucose concentration 

rose up to 50 millimole/l. He fell into a coma. What 

is the main mechanism of its development? 

A. Hyperosmolar 

B. Hypoglycemic 

C. Ketonemic 

D. Lactacidemic 

E. Hypoxic 

 10. A concentrated solution of sodium chloride 

was intravenously injected to an animal. This caused 

decreased reabsorption of sodium ions in the renal 

tubules. It is the result of the following changes of 

hormonal secretion: 

A. Aldosterone reduction 

B. Aldosterone increase 

C. Vasopressin reduction 

D. Vasopressin increase 

E. Reduction of atrial natriuretic factor 

 11. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 

and increased concentration of 17-ketosteroids in the 

urine were revealed. What disease is the most 

likely? 

A. Steroid diabetes 

B. Insulin-dependent diabetes mellitus 

C. Myxoedema 

D. Type I glycogenosis 

E. Addison’s disease 

 12. A 32-year-old patient consulted a doctor 

about the absence of lactation after parturition. Such 

disorder might be explained by the deficit of the 

following hormone: 

A. Prolactin 

B. Somatotropin 

C. Vasopressin 

D. Thyrocalcitonin 

E. Glucagon 

 13. Tissue inosytol triphosphates are generated 

as a result of the phosphatidylinositol diphosphate 

hydrolysis and act as secondary agents (mediators) 

in the mechanism of hormone action. Their effect in 

cells is directed at: 

A. Calcium ion liberation from cellular depot 

B. Adenylate cyclase activation 

C. Protein kinase A activation 

D. Phosphodiesterase inhibition 

E. Protein kinase A inhibition 

 14. A 30-year-old woman has subnormal 

concentration of enzymes in the pancreatic juice. 

This might be caused by the hyposecretion of the 

following gastrointestinal hormone: 

A. Cholecystokinin-pancreozymin 

B. Somatostatin 

C. Secretin 

D. Gastro-inhibiting peptide 

E. Vaso-intestinal peptide 

 15. A month after surgical constriction of 

rabbit’s renal artery the considerable increase of 

systematic arterial pressure was observed. What of 

the following regulation mechanisms caused the 

animal’s pressure change? 

A. Angiotensin-II 

B. Vasopressin 

C. Adrenaline 

D. Noradrenaline 

E. Serotonin 

 16. A child has abnormal formation of tooth 

enamel and dentin as a result of low concentration of 

calcium ions in blood. Such abnormalities might be 

caused by deficiency of the following hormone: 

A. Parathormone 

B. Thyrocalcitonin 

C. Thyroxin 

D. Somatotropic hormone 

E. Triiodothyronine 

 17. A man has a considerable decrease in 

diuresis as a result of 1,5 l blood loss. The primary 

cause of such diuresis disorder is the hypersecretion 

of the following hormone: 

A. Vasopressin 

B. Corticotropin 
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C. Natriuretic 

D. Cortisol 

E. Parathormone 

 18. Before the cells can utilize the glucose, it is 

first transported from the extracellular space through 

the plasmatic membrane inside them. This process is 

stimulated by the following hormone: 

A. Insulin 

B. Glucagon 

C. Thyroxin 

D. Aldosterone 

E. Adrenalin 

 19. Parodontitis is treated with calcium 

preparations and a hormone that stimulates tooth 

mineralization and inhibits tissue resorption. What 

hormone is it? 

A. Calcitonin 

B. Parathormone 

C. Adrenalin 

D. Aldosterone 

E. Thyroxine 

 20. A 20-year-old patient complains of morbid 

thirst and huperdiuresis (up to 10 l daily). Glucose 

concentration in blood is normal but it is absent in 

urine. The patient has been diagnosed with diabetes 

insipidus. What hormonal drug is the most 

appropriate for management of this disorder? 

A. Vasopressin 

B. Cortisol 

C. Thyroxin 

D. Oxytocin 

E. Insulin 

 21. Atria of an experimental animal were 

superdistended by blood that resulted in decreased 

reabsorption of Na+ and water in renal tubules. This 

can be explained by the influence of the following 

factor upon kidneys: 

A. Natriuretic hormone 

B. Aldosterone 

C. Renin 

D. Angiotensin 

E. Vasopressin 

 22. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process? 

A. Cyclic adenosine monophosphate 

B. Cyclic guanosine monophosphate 

C. Adenosine monophosphate 

D. Diacylglycerol 

E. Ions of Ca2+ 

 23. A 5-month-old boy was hospitalized for 

tonic convulsions. He has a lifetime history of this 

disease. Examination revealed coarse hair, thinned 

and fragile nails, pale and dry skin. In blood: 

calcium - 1,5 millimole/l, phosphor - 1,9 millimole/l. 

These changes are associated with: 

A. Hypoparathyroidism 

B. Hyperparathyroidism 

C. Hyperaldosteronism 

D. Hypoaldosteronism 

E. Hypothyroidism 

 24. Examination of a 42-year-old patient 

revealed a tumour of adenohypophysis. Objectively: 

the patient’s weight is 117 kg, he has moon-like 

hyperemic face, redblue striae of skin distension on 

his belly. Osteoporosis and muscle dystrophy are 

present. AP is 210/140 mm Hg. What is the most 

probable diagnosis? 

A. Cushing’s disease 

B. Cushing’s syndrome 

C. Conn’s disease 

D. Diabetes mellitus 

E. Essential hypertension 

 25. A 19-year-old male was found to have an 

elevated level of potassium in the secondary urine. 

These changes might have been caused by the 

increase in the following hormone level: 

A. Aldosterone 

B. Oxytocin 

C. Adrenaline 

D. Glucagon 

E. Testosterone 

 26. A 26-year-old woman at 40 weeks pregnant 

has been delivered to the maternity ward. 

Objectively: the uterine cervix is opened, but the 

contractions are absent. The doctor has administered 

her a hormonal drug to stimulate the labor. Name 

this drug: 

A. Oxytocin 

B. Hydrocortisone 

C. Estrone 

D. Testosterone 

E. ACTH 

 27. A patient with signs of osteoporosis and 

urolithiasis has been admitted to the endocrinology 

department. Blood test revealed hypercalcemia and 

hypophosphatemia. These changes are associated 

with abnormal synthesis of the following hormone: 

A. Parathyroid hormone 

B. Calcitonin 

C. Cortisol 

D. Aldosterone 

E. Calcitriol 

 28. A 30-year-old female exhibits signs of 

virilism (growth of body hair, balding temples, 
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menstrual disorders). This condition can be caused 

by the overproduction of the following hormone: 

A. Testosterone 

B. Oestriol 

C. Relaxin 

D. Oxytocin 

E. Prolactin 

 29. A patient who had been continuously taking 

drugs blocking the production of angiotensin II 

developed bradycardia and arrhythmia. A likely 

cause of these disorders is: 

A. Hyperkalemia 

B. Hypokalemia 

C. Hypernatremia 

D. Hypocalcemia 

E. Hypercalcemia 

 30. As a result of a home injury, a patient 

suffered a significant blood loss, which led to a fall 

in blood pressure. Rapid blood pressure recovery 

after the blood loss is provided by the following 

hormones: 

A. Adrenaline, vasopressin 

B. Cortisol 

C. Sex hormones 

D. Oxytocin 

E. Aldosterone 

 31. A 39-year-old female patient with a history 

of diabetes was hospitalized in a precomatose state 

for diabetic ketoacidosis. This condition had been 

caused by an increase in the following metabolite 

level: 

A. Acetoacetate 

B. Citrate 

C. Alpha-ketoglutarate 

D. Malonate 

E. Aspartate 

 32. A patient has insufficient blood supply to the 

kidneys, which has caused the development of 

pressor effect due to the constriction of arterial 

resistance vessels. This is the result of the vessels 

being greately affected by the following substance: 

A. Angiotensin II 

B. Angiotensinogen 

C. Renin 

D. Catecholamines 

E. Norepinephrine 

 33. In the course of an experiment 

adenohypophysis of an animal has been removed. 

The resulting atrophy of thyroid gland and adrenal 

cortex has been caused by deficiency of the 

following hormone: 

A. Tropic hormones 

B. Thyroid hormones 

C. Somatotropin 

D. Cortisol 

E. Thyroxin 

 34. A patient with signs of osteoporosis and 

urolithiasis has been admitted to the endocrinology 

department. Blood test has revealed hypercalcemia 

and hypophosphatemia. These changes are 

associated with abnormal synthesis of the following 

hormone: 

A. Parathyroid hormone 

B. Calcitonin 

C. Cortisol 

D. Aldosterone 

E. Calcitriol 

 35. Pancreas is known as a mixed gland. 

Endocrine functions include production of insulin by 

beta cells. This hormone affects the metabolism of 

carbohydrates. What is its effect upon the activity of 

glycogen phosphorylase (GP) and glycogen synthase 

(GS)? 

A. It inhibits GP and activates GS 

B. It activates both GP and GS 

C. It inhibits both GP and GS 

D. It activates GP and inhibits GS 

E. It does not affect the activity of GP and GS 

 36. Prior to glucose utilization in cells it is 

transported inside cells from extracellular space 

through plasmatic membrane. This process is 

stimulated by the following hormone: 

A.  Insulin 

B. Aldosterone 

C. Glucagon 

D. Adrenalin 

E. Thyroxin 

 37. A 41-year-old man has a history of recurrent 

attacks of heartbeats (paroxysms), profuse sweating, 

headaches. Examination revealed hypertension, 

hyperglycemia, increased basal metabolic rate, and 

tachycardia. These clinical presentations are typical 

for the following adrenal pathology: 

A. Hyperfunction of the medulla 

B. Hypofunction of the medulla 

C. Hyperfunction of the adrenal cortex 

D. Hypofunction of the adrenal cortex 

E. Primary aldosteronism 

 38. Atria of an experimental animal were 

superdistended with blood, which resulted in 

decreased reabsorption of Na+ and water in renal 

tubules. This can be explained by the influence of 

the following factor on kidneys: 

A. Natriuretic hormone 

B. Angiotensin 

C. Renin 
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D. Vasopressin 

E. Aldosterone 

 39. A patient with hypertensic crisis has 

increased content of angiotensin II in blood. 

Angiotensin pressor effect is based on: 

A. Contraction of arteriole muscles 

B. Activation of biogenic amine synthesis 

C. Prostaglandin hyperproduction 

D. Vasopressin production stimulation 

E. Activation of kinin–kallikrein system 

 40. For people adapted to high external 

temperatures profuse sweating is not accompanied 

by loss of large volumes of sodium chloride. This is 

caused by the effect the following hormone has on 

the perspiratory glands: 

A. Aldosterone 

B. Vasopressin 

C. Cortisol 

D. Thyroxin 

E. Natriuretic 

 41. Emotional stress causes activation of 

hormone-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process? 

A. Cyclic adenosine monophosphate 

B. Cyclic guanosine monophosphate 

C. Ions of Ca2+ 

D. Adenosine monophosphate 

E. Diacylglycerol 

 42. A patient has insufficient blood supply to the 

kidneys, which has caused the development of 

pressor effect due to constriction of arterial 

resistance vessels. This condition results from the 

vessels being strongly affected by the following 

substance: 

A. Angiotensin II 

B. Renin 

C. Norepinephrine 

D. Catecholamines 

E. Angiotensinogen 

 43. Examination of a 42-year-old patient 

revealed a tumour of adenohypophysis. Objectively: 

the patient’s weight is 117kg, he has moon-like 

hyperemic face, red-blue striae of skin distension on 

his belly. Osteoporosis and muscle dystrophy are 

present. AP is 210/140 mm Hg. What is the most 

probable diagnosis? 

A. Cushing’s disease 

B.  Diabetes mellitus 

C.  Conn’s disease 

D.  Cushing’s syndrome 

E.  Essential hypertension 

 44. A 4-year-old child with hereditary, renal 

lesion has signs of rickets; vitamin D concentration 

in blood is normal. W Impaired synthesis of 

calcitriol hat is the most probable cause of rickets 

development? 

A. Impaired synthesis of calcitriol 

B. Hyperfunction of parathyroid gland 

C. Hypofunction of parathyroid glands 

D. Increased excretion of calcium 

E. Lack of calcium in food 

 45. A 15-year-old patient has fasting plasma 

glucose level 4,8 mmol/1, one hour after glucose 

challenge it becomes 9,0 mmol/1, in 2 hours it is 7,0 

mmol/1, in 3 hours it is 4,8 mmol/1. Such 

parameters are characteristic of: 

A. Subclinical diabetes mellitus  

B. Diabetes mellitus type 1 

C. Diabetes mellitus type 2 

D. Healthy person 

E. Cushing’s disease 

 46. Prolonged treatment of hypothyroidism has 

caused general dystrophy, dental caries, tachycardia, 

tremor of extremities. What drug is the cause of 

these side effects? 

A. L-thyroxin 

B. Parathyreoidinum 

C. Thyrocalcitonin 

D. Prednisolone 

E.  Humulin (Human insulin) 

 47. A 41-year-old man has a history of recurrent 

attacks of heartbeats (paroxysms), profuse sweating, 

headaches. Examination revealed hypertension, 

hyperglycemia, increased basal metabolic rate, and 

tachycardia. These clinical presentations are typical 

of the following adrenal pathology: 

A. Hyperfunction of medulla 

B. Hypofunction of medulla 

C. Hypofunction of the adrenal cortex 

D. Hyperfunction of the adrenal cortex 

E. Primary aldosteronism 

 48. Atria of an experimental animal were 

superdistended with blood, which resulted in 

decreased reabsorption of Na+ and water in 

influence of the following factor on kidneys: 

A. Natriuretic hormone 

B. Renin 

C. Aldosterone 

D. Vasopressin 

E. Angiotensin 

 49. A patient with insulin-dependent diabetes 

mellitus has been administered insulin. After a 

certain period of time the patient developed fatigue, 
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irritability, excessive sweating. What is the main 

mechanism of such presentations developing? 

A. Carbohydrate starvation of the brain 

B. Increased lipogenesis 

C. Increased ketogenesis 

D. Increased glycogenolysis 

E. Decreased glyconeogenesis 

 50. Examination of a 56-year-old woman with a 

history of type 1 diabetes mellitus revealed a 

disorder of protein metabolism that is manifested by 

aminoacidemia in the laboratory blood test values, 

and clinically by the delayed wound healing and 

decreased synthesis of antibodies. Which of the 

following mechanisms causes the development of 

aminoacidemia? 

A. Increased proteolysis 

B. Decrease in the concentration of amino acids in 

blood 

C. Increase in the oncotic pressure in the blood 

plasma 

D. Increase in low-density lipoprotein level  

E. Albuminosis 

 51. A patient with signs of osteoporosis and 

urolithiasis has been admitted to an endocrinology 

department. Blood test revealed hypercalcemia and 

hypophosphatemia. These changes are associated 

with abnormal synthesis of the following hormone: 

A. Parathyroid hormone 

B. Aldosterone 

C. Calcitriol 

D. Calcitonin 

E. Cortisol 

 52. A 30-year-old woman exhibits signs of 

virilism (growth of body hair, balding temples, 

menstrual disorders). This condition can be caused 

by overproduction of the following hormone: 

A. Testosterone 

B. Oestriol 

C. Prolactin 

D. Oxytocin 

E. Relaxin 

 53. A 6-year-old child suffers from delayed 

growth, disrupted ossification processes, 

decalcification of the teeth. What can be the cause? 

A. Vitamin D deficiency 

B. Vitamin C deficiency 

C. Decreased glucagon production 

D. Hyperthyroidism  

E. Insulin deficiency 

 54. Pancreas in knows as a mixed gland. 

Endocrine functions include production of insulin by 

beta cells. This hormone affects metabolism of 

carbohydrates. What is its effect on the activity of 

glycogen phosphorylase (GP) and glycogen synthase 

(GS)? 

A. It inhibits GP and activates GS 

B. It activates both GP and GS 

C. It inhibits both GP activates GS 

D. It does not affect the activity of GP and GS 

E. It activates GP and inhibits GS 

 55. Increased amount of free fat acids is 

observed in the blood of the patients with diabetes 

mellitus. It can be caused by: 

A. Increased activity of triglyceridelipase 

adipocytes 

B. Storage of palmitatoil-CoA  

C. Activation of the ketone bodies utilization 

D. Activation of the synthesis of the 

apolipoproteins 

E. Decreased activity of phosphatidylcholine-

cholesterol-acyltransferase blood plasma 

 56. A patient is ill with diabetes mellitus that is 

accompanied by hyperglycemia of over 7,2 

millimole/l on an empty stomach. The level of what 

blood plasma protein allows to estimate the 

glycemia rate retrospectively (4-8 weeks before 

examination)?    

A Glycated hemoglobin   

B Albumin   

C Fibrinogen   

D C-reactive protein   

E Ceruloplasmin   

 57. The formation of a secondary mediator is 

obligatory in membrane-intracellular mechanism of 

hormone action. Point out the substance that is 

unable to be a secondary mediator: 

A Glycerol 

B Diacylglycerol 

C Inositol-3,4,5-triphosphate 

D CAMP 

E Ca2+ 

 58. On some diseases it is observed 

aldosteronism with hypertension and edema due to 

sodium retention in the organism. What organ of the 

internal secretion is affected on aldosteronism? 

A. Adrenal glands 

B. Testicle 

C. Ovaries 

D. Pancreas 

E. Hypophysis   

 59. A 52-year-old patient with bronchial asthma 

was treated with glucocorticoids. Fever reaction 

appeared as a result of postinjective abscess. The 

patient had subfebrile temperature, which didn’t 

correspond to latitude and severity of inflammatory 

process. Why did patient have low fever reaction? 
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A. Inhibited endogen pyrogens production 

B. Violation of heat loss through lungs 

C. Inflammatory barrier formation in injection 

place 

D. Violation of heat-producing mechanisms 

E. Thermoregulation center inhibition 

 60. A 62-year-old female patient has developed 

a cataract (lenticular opacity) secondary to the 

diabetes mellitus. What type of protein modification 

is observed in case of diabetic cataract?    

A Glycosylation    

B Phosphorylation    

C ADP-ribosylation    

D Methylation   

E Limited proteolysis   

 61. Aspirin has antiinflammatory effect due to 

inhibition of the cyclooxygenase activity. Level of 

what biological active acids will decrease? 

A Prostaglandins 

B Leucotriens 

C Catecholamines 

D Biogenic amines 

E Iodinethyronyns 

 62. Increased production of thyroidal hormones 

T3 and T4, weight loss, tachycardia, psychic 

excitement and so on present on thyrotoxicosis. 

How do thyroidal hormones effect energy 

metabolism in the mitochondrion of cells? 

A Disconnect oxidation and oxidated 

phosphorylation 

B Activates phosphorylation of substance 

C Stops phosphorylation of substance 

D Stops respiratory chain 

E Activates oxidated phosphorylation 

 63. A patient was delivered to the hospital by an 

emergency team. Objectively: grave condition, 

unconscious, adynamy. Cutaneous surfaces are dry, 

eyes are sunken, face is cyanotic. There is 

tachycardia and smell of acetone from the mouth. 

Analysis results: blood glucose - 20,1 micromole/l 

(standard is 3,3-5,5 micromole/l), urine glucose - 

3,5% (standard is - 0). What is the most probable 

diagnosis?    

A Hyperglycemic coma   

B Hypoglycemic coma   

C Acute heart failure   

D Acute alcoholic intoxication    

E Anaphylactic shock   

 64. Parodontitis is treated with calcium 

preparations and a hormone that stimulates tooth 

mineralization and inhibits tissue resorption. What 

hormone is it?     

A Calcitonin    

B Parathormone    

C Adrenalin   

D Aldosterone   

E Thyroxine    

 65. A 50-year-old patient complains about 

general weakness, appetite loss and cardiac 

arrhythmia. The patient presents with muscle 

hypotonia, flaccid paralyses, weakened peristaltic 

activity of the bowels. Such condition might be 

caused by:    

A Hypokaliemia    

B Hypoproteinemia   

C Hyperkaliemia   

D Hypophosphatemia    

E Hyponatremia   

 66. Patient with diabetes mellitus experienced 

loss of consciousness and convulsions after injection 

of insulin. What is the result of biochemical blood 

analysis for concentration of the sugar? 

A 1,5 mmol/L   

B 8,0 mmol/L 

C 10,0 mmol/L  

D 3,3 mmol/L 

E 5,5 mmol/L 

 67. On the empty stomach in the patient’s blood 

glucose level was 5,65 mmol/L, in an hour after 

usage of sugar it was 8,55 mmol/L, in a 2 hours - 

4,95 mmol/L. Such indicators are typical for: 

A Healthy person 

B Patient with hidden diabetes mellitus 

C Patient with insulin-dependent diabetes mellitus  

D Patient with non-insulin dependent diabetes 

mellitus  

E Patient with tireotoxicosis 

 68. Albinos can't stand sun impact - they don't 

aquire sun-tan but get sunburns. Disturbed 

metabolism of what aminoacid underlies this 

phenomenon?    

A Phenilalanine   

B Methionine   

C Tryptophan   

D Glutamic acid   

E Histidine   

 69. Products of some proteins hydrolysis and 

modification are the biologically active substances 

called hormones. Lipotropin, corticotropin, 

melanotropin and endorphins are synthesized in the 

hypophysis of the following protein:    

A Proopiomelanocortin (POMC)    

B Neuroalbumin    

C Neurostromin    

D Neuroglobulin    

E Thyreoglobulin    
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 70. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:    

A Cholecalciferol   

B Thiamin   

C Pantothenic acid   

D Bioflavonoids   

E Riboflavin   

 71. In course of histidine catabolism a biogenic 

amin is formed that has powerful vasodilatating 

effect. Name it:  

A Histamine   

B Serotonin   

C Dioxyphenylalanine   

D Noradrenalin   

E Dopamine   

 72. Utilization of arachidonic acid via 

cyclooxigenase pathway results in formation of 

some bioactive substances. Name them:   

A Prostaglandins   

B Thyroxine   

C Biogenic amins   

D Somatomedins   

E Insulin-like growth factors   

 73. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process?     

A Cyclic adenosine monophosphate     

B Cyclic guanosine monophosphate    

C Adenosine monophosphate    

D Diacylglycerol    

E Ions of Са2+    

 74. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 

and increased concentration of 17-ketosteroids in the 

urine were revealed. What disease is the most 

likely?   

A Steroid diabetes 

B Insulin-dependent diabetes mellitus 

C Myxoedema 

D Type I glycogenosis 

E Addison's disease 

 75. Diabetes mellitus causes ketosis as a result 

of activated oxidation of fatty acids. What disorders 

of acid-base equilibrium may be caused by 

excessive accumulation of ketone bodies in blood?    

A Metabolic acidosis   

B Metabolic alcalosis   

C Any changes woun't happen   

D Respiratory acidosis   

E Respiratory alcalosis   

 76. Depressions and emotional insanities result 

from the deficit of noradrenalin, serotonin and other 

biogenic amines in the brain. Their concentration in 

the synapses can be increased by means of the 

antidepressants that inhibit the following enzyme:    

A Monoamine oxidase    

B Diamine oxidase    

C L-amino-acid oxidase   

D D-amino-acid oxidase    

E Phenylalanine-4-monooxygenase    

 77. A 5-month-old boy was hospitalized for 

tonic convulsions. He has a life-time history of this 

disease. Examination revealed coarse hair, thinned 

and fragile nails, pale and dry skin. In blood: 

calcium - 1,5 millimole/l, phosphor - 1,9 millimole/l. 

These changes are associated with:     

A Hypoparathyroidism    

B Hyperparathyroidism    

C Hyperaldosteronism    

D Hypoaldosteronism    

E Hypothyroidism    

 78. A doctor examined a child and revealed 

symptoms of rachitis. Development of this desease 

was caused by deficiency of the following 

compound:    

A 1,25 [ОН]-dichydroxycholecalciferol   

B Biotin   

C Tocopherol   

D Naphtaquinone   

E Retinol   

 79. Patients who suffer from severe diabetes and 

don't receive insulin have metabolic acidosis. This is 

caused by increased concentration of the following 

metabolites:    

A Ketone bodies    

B Fatty acids    

C Unsaturated fatty acids    

D Triacylglycerols   

E Cholesterol    

 80. A 4-year-old child with hereditary renal 

lesion has signs of rickets, vitamin D concentration 

in blood is normal. What is the most probable cause 

of rickets development?     

A. Impaired synthesis of calcitriol    

B. Increased excretion of calcium    

C. Hyperfunction of parathyroid glands    

D. Hypofunction of parathyroid glands    

E. Lack of calcium in food    

 81. It is known that the monoamine oxidase 

(MAO) enzyme plays an important part in the 

metabolism of catecholamine neurotransmitters. In 

what way does the enzyme inactivate these 
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neurotransmitters (norepinephrine, epinephrine, 

dopamine)?     

A. Oxidative deamination     

B. Addition of an amino group     

C. Removal of a methyl group     

D. Carboxylation     

E. Hydrolysis    

 82. Products of some proteins hydrolysis and 

modification are the biologically active substances 

called hormones. Lipotropin, corticotropin, 

melanotropin and endorphins are synthesized in the 

hypophysis of the following protein: 

A Proopiomelanocortin (POMC)  

B Neuroalbumin 

C Neurostromin 

D Neuroglobulin 

E Thyreoglobulin 

 83. A 4-year-old child with hereditary renal 

lesion has signs of rickets, vitamin D concentration 

in blood is normal. What is the most probable cause 

of rickets development? 

A Impaired synthesis of calcitriol  

B Increased excretion of calcium 

C Hyperfunction of parathyroid glands 

D Hypofunction of parathyroid glands 

E Lack of calcium in food 

 84. A doctor examined a child and revealed 

symptoms of rachitis. Development of this desease 

was caused by deficiency of the following 

compound: 

A 1,25 [ОН]-dichydroxycholecalciferol  

B Biotin 

C Tocopherol 

D Naphtaquinone 

E Retinol 

 85. The patient with complaints to constant 

thirst has addressed to the doctor. It is revealed 

hyperglycemia, polyuria and 17-ketosteroids 

concentration in urine is raised. What disease is 

probable?  

A. Steroid diabetes  

B. Insulin-dependent diabetes  

C. Myxedema  

D. Glycogen disease, I type 

E. Addison's disease  

 86. Diabetes mellitus causes ketosis as a result 

of activated oxidation of fatty acids. What disorders 

of acid-base equilibrium may be caused by 

excessive accumulation of ketone bodies in blood?  

A. Metabolic acidosis.  

B. Metabolic alkalosis.  

C. Any changes woun't happen.  

D. Respiratory acidosis.  

E. Respiratory alkalosis. 

 87. The formation of a secondary mediator is 

obligatory in membrane-intracellular mechanism of 

hormone action. Point out the substance that is 

unable to be a secondary mediator: 

A. Glycerol. 

B. Diacylglycerol. 

C. Inositol-3,4,5-triphosphate. 

D. CAMP. 

E. Ca2 

 88. Aspirin has its effects due to inhibition of 

the cyclooxygenase activity. Level of what 

biological active substances will decrease? 

A. Prostaglandins. 

B. Leucotriens. 

C. Catecholamines. 

D. Biogenic amines. 

E. Iodinethyronyns. 

 89. Increased production of thyroidal hormones 

T3 and T4, weight loss, tachycardia, psychic 

excitement and so on present on thyrotoxicosis. 

How do thyroidal hormones effect energy 

metabolism in the mitochondrion of cells? 

A. Disconnect oxidation and oxidated 

phosphorylation. 

B. Activates phosphorylation of substance. 

C. Stops phosphorylation of substance. 

D. Stops respiratory chain. 

E. Activates oxidated phosphorylation. 

 90. Products of some proteins hydrolysis and 

modification are the biologically active substances 

called hormones. Lipotropin, corticotropin, 

melanotropin and endorphins are synthesized in the 

hypophysis of the following protein:    

A. Proopiomelanocortin (POMC).    

B. Neuroalbumin.    

C. Neurostromin.    

D. Neuroglobulin.    

E. Thyreoglobulin.  

 91. Utilization of arachidonic acid via 

cyclooxigenase pathway results in formation of 

some bioactive substances. Name them:   

A. Prostaglandins.   

B. Thyroxine.   

C. Biogenic amins.   

D. Somatomedins.   

E. Insulin-like growth factors.   

 92. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process?     

A. Cyclic adenosine monophosphate.     

B. Cyclic guanosine monophosphate.    
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C. Adenosine monophosphate.    

D. Diacylglycerol.    

E. Ions of Са2+.    

 93. A 40-year-old patient complains of intensive 

heartbeats, sweating, nausea, visual impairment, arm 

tremor, hypertension. From his anamnesis: 2 years 

ago he was diagnosed with pheochromocytoma. 

Hyperproduction of what hormones causes the given 

pathology?  

A. Catecholamines. 

B. Aldosterone.   

C. Glucocorticoids.  

D. Thyroidal hormones.  

E. ACTH.  

 94. A patient is ill with diabetes mellitus that is 

accompanied by hyperglycemia of over 7,2 

millimole/l on an empty stomach. The level of what 

blood plasma protein allows to estimate the 

glycemia rate retrospectively (4-8 weeks before 

examination)?    

A. Glycated hemoglobin.   

B. Albumin.   

C. Fibrinogen.   

D. C-reactive protein.  

E. Ceruloplasmin.   

 95. The B cells of endocrine portion of pancreas 

are selectively damaged by alloxan poisoning. How 

will it be reflected in blood plasma?   

A. The content of sugar increases.   

B. The content of fibrinogen decrease.   

C. The level of sugar decreases.   

D. The content of globulins decreases.   

E. The content of albumins decreases.   

 96. A 62-year-old female patient has developed 

a cataract (lenticular opacity) secondary to the 

diabetes mellitus. What type of protein modification 

is observed in case of diabetic cataract?    

A. Glycosylation.    

B. Phosphorylation.    

C. ADP-ribosylation.    

D. Methylation.   

E. Limited proteolysis.   

 97. A patient was delivered to the hospital by an 

emergency team. Objectively: grave condition, 

unconscious, adynamy. Cutaneous surfaces are dry, 

eyes are sunken, face is cyanotic. There is 

tachycardia and smell of acetone from the mouth. 

Analysis results: blood glucose – 20,1 micromole/l 

(standard is 3,3-5,5 micromole/l), urine glucose – 

3,5% (standard is – 0). What is the most probable 

diagnosis?    

A. Hyperglycemic coma.   

B. Hypoglycemic coma.   

C. Acute heart failure.   

D. Acute alcoholic intoxication.    

E. Anaphylactic shock.   

 98. Patient with diabetes mellitus experienced 

loss of consciousness and convulsions after injection 

of insulin. What is the result of biochemical blood 

analysis for concentration of the sugar? 

A. 1,5 mmol/L.   

B. 8,0 mmol/L. 

C. 10,0 mmol/L.  

D. 3,3 mmol/L. 

E. 5,5 mmol/L. 

 99. On the empty stomach in the patients blood 

glucose level was 5,65 mmol/L, in an hour after 

usage of sugar it was 8,55 mmol/L, in a 2 hours – 

4,95 mmol/L. Such indicators are typical for: 

A. Healthy person. 

B. Patient with hidden diabetes mellitus. 

C. Patient with insulin-dependent diabetes mellitus.  

D. Patient with non-insulin dependent diabetes 

mellitus.  

E. Patient with tireotoxicosis. 

 100. A nurse accidentally injected a nearly 

double dose of insulin to a patient with diabetes 

mellitus. The patient lapsed into a hypoglycemic 

coma. What drug should be injected in order to help 

him out of coma?    

A. Glucose.    

B. Lidase.    

C. Insulin.    

D. Somatotropin.   

E. Noradrenalin    

 101. A 45 y.o. woman suffers from Cushing's 

syndrome - steroid diabetes. Biochemical 

examination revealed: hyperglycemia, 

hypochloremia. Which of the undermentioned 

processes is the first to be activated?   

A. Gluconeogenesis.   

B. Glycogenolysis.   

C. Glucose reabsorption.   

D. Glucose transport to the cell.   

E. Glycolysis.   

 102. Inhabitants of territories with cold climate 

have high content of an adaptive thermoregulatory 

hormone. What hormone is meant?    

A. Thyroxin.  

B. Insulin.    

C. Somatotropin.    

D. Glucagon.    

E. Cortisol.    

 103. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 
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and increased concentration of 17-ketosteroids in the 

urine were reveale What disease is the most likely?   

A. Steroid diabetes. 

B. Insulin-dependent diabetes mellitus. 

C. Myxoedem. 

D. Type I glycogenosis. 

E. Addison's disease 

 104. Patients suffering from severe diabetes and 

don't receive insulin have ketoacidosis. Ketone 

bodies are formed from:    

A. AcetylCoA.    

B. SuccinylCoA.    

C. PropionylCoA.    

D. MethylmalonylCoA.   

E. MalonylCoA. 

 105. Patients who suffer from severe diabetes 

and don't receive insulin have metabolic acidosis. 

This is caused by increased concentration of the 

following metabolites:    

A. Ketone bodies.    

B. Fatty acids.    

C. Unsaturated fatty acids.    

D. Triacylglycerols.   

E. Cholesterol.    

 106. A nurse accidentally injected a nearly 

double dose of insulin to a patient with diabetes 

mellitus. The patient lapsed into a hypoglycemic 

coma. What drug should be injected in order to help 

him out of coma?  

A. Glucose. 

B. Noradrenaline.  

C. Somatotropin.  

D. Lidase.  

E. Insulin.  

 107. Before the cells can utilize the glucoze, it is 

first transported from the extracellular space through 

the plasmatic membrane inside them. This process is 

stimulated by the following hormone:  

A. Insulin.  

B. Glucagon.  

C. Aldosterone.  

D. Thyroxin.  

E. Adrenalin.  

 108. A 44-year-old woman complains of 

common weakness, heart pain, considerable increase 

of body weigt. Objectively: moon-like face, 

hirsutism, AP- 165/100 mm Hg, height - 164 cm, 

weight - 103 kg; fat is mostly accumulated in the 

region of neck, upper shoulder girdle, stomach. 

What is the main pathogenetic mechanism of 

obesity?     

A. Increased production of glucocorticoids.   

B. Decreased production of thyroidal hormones.   

C. Increased production of insulin.   

D. Decreased production of glucagon.   

E. Increased production of mineralocorticoids.   

 109. A patient with diabetes mellitus has been 

delivered in hospital in the state of unconsciousness. 

Arterial pressure is low. The patient has acidosis. 

Point substances, which accumulation in the blood 

results in these manifestations:  

A. Ketone bodies.  

B. Monosaccharides.  

C. Amino acids.   

D. High fatty acids.  

E. Cholesterol esters. 

 110. Diabetes mellitus causes ketosis as a result 

of activated oxidation of fatty acids. What disorders 

of acid-base equilibrium may be caused by 

excessive accumulation of ketone bodies in blood?    

A. Metabolic acidosis.   

B. Metabolic alkalosis.   

C. Any changes woun't happen.   

D. Respiratory acidosis.   

E. Respiratory alkalosis.  

 111. Aspirin has antiinflammatory effect due to 

inhibition of the cyclooxygenase activity. Level of 

what biological active acids will decrease? 

A. Prostaglandins. 

B. Leucotriens. 

C. Catecholamines. 

D. Biogenic amines. 

E. Iodinethyronyns. 

 112. Increased amount of free fat acids is 

observed in the blood of the patients with diabetes 

mellitus. It can be caused by: 

A. Increased activity of triglyceridelipase 

adipocytes. 

B. Storage of palmitatoil-CoA.  

C. Activation of the ketone bodies utilization. 

D. Activation of the synthesis of the apolipoproteins. 

E. Decreased activity of phosphatidylcholine-

cholesterol-acyltransferase blood plasma. 

 113. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 

and increased concentration of 17-ketosteroids in the 

urine were revealed. What disease is the most 

likely?  

A. Steroid diabetes.  

B. Myxoedema.  

C. Type I glycogenosis. 

D. Addison's disease.  

E. Insulin-dependent diabetes mellitus  

 114. Increased production of thyroidal hormones 

T3 and T4, weight loss, tachycardia, psychic 

excitement and so on present on thyrotoxicosis. 
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How do thyroidal hormones effect energy 

metabolism in the mitochondrion of cells? 

A. Disconnect oxidation and oxidated 

phosphorylation. 

B. Activates phosphorylation of substance. 

C. Stops phosphorylation of substance. 

D. Stops respiratory chain. 

E. Activates oxidated phosphorylation. 

 115. Parodontitis is treated with calcium 

preparations and a hormone that stimulates tooth  

mineralization and inhibits tissue resorption. What 

hormone is it?     

A. Calcitonin.    

B. Parathormone.    

C. Adrenalin.   

D. Aldosterone.   

E. Thyroxine.    

 116. A 50-year-old patient complains about 

general weakness, appetite loss and cardiac 

arrhythmi The patient presents with muscle 

hypotonia, flaccid paralyses, weakened peristaltic 

activity of the bowels. Such condition might be 

caused by:    

A. Hypokaliemia.    

B. Hypoproteinemia.   

C. Hyperkaliemia.   

D. Hypophosphatemia.    

E. Hyponatremia.   

 117. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:    

A. Cholecalciferol.   

B. Thiamin.   

C. Pantothenic acid.   

D. Bioflavonoids.   

E. Riboflavin.   

 118. Utilization of arachidonic acid via 

cyclooxigenase pathway results in formation of 

some bioactive substances. iabetesenas 

A. Prostaglandins.   

B. Thyroxine. 

C. Biogenic amins.   

D. Somatomedins.   

E. Insulin-like growth factors. 

 119. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary messenger takes part in 

this process?     

A. Cyclic adenosine monophosphate.     

B. Cyclic guanosine monophosphate.    

C. Adenosine monophosphate.    

D. Diacylglycerol.    

E. Ions of Са2+.   

 120. Emotional stress causes activation of 

Glycogen phosphosrylase in the miocytes. What 

secondary messenger takes part in this process?     

A. cAMP.     

B. cGMP.    

C. AMP.    

D. DAG.    

E. Ions of Са2+.   

 121. A 5-month-old boy was hospitalized for 

tonic convulsions. He has a life-time history of this 

diseas Examination revealed coarse hair, thinned 

and fragile nails, pale and dry skin. In blood: 

calcium - 1,5 millimole/l, phosphor - 1,9 millimole/l. 

These changes are associated with:   

A. Hypoparathyroidism.    

B. Hyperparathyroidism.    

C. Hyperaldosteronism.    

D. Hypoaldosteronism.    

E. Hypothyroidism.   

 122. A doctor examined a child and revealed 

symptoms of rachitis. Development of this desease 

was caused by deficiency of the following 

compound:    

A. 1,25 [ОН]-dichydroxycholecalciferol.   

B. Biotin.   

C. Tocopherol.   

D. Naphtaquinon   

E. Retinol.   

 123. People adapted to high external 

temperatures have such pecularity: profuse sweating 

isn't accompanied by loss of large volumes of 

sodium chloride. This is caused by the effect of the 

following hormone upon the perspiratory glands:  

A. Aldosterone.  

B. Natriuretic.  

C. Cortisol.  

D. Thyroxin.  

E. Vasopressin.  

 124. A 4-year-old child with hereditary renal 

lesion has signs of rickets, vitamin D concentration 

in blood is normal. What is the most probable cause 

of rickets development?     

A. Impaired synthesis of calcitriol.    

B. Increased excretion of calcium.    

C. Hyperfunction of parathyroid glands.    

D. Hypofunction of parathyroid glands.    

E. Lack of calcium in food.    

 125. Cardinal symptoms of primary 

hyperparathyroidism are osteoporosis and renal 

lesion along with development of urolithiasis. What 
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substance makes up the basis of these calculi in this 

disease?     

A. Calcium phosphate.    

B. Uric acid.   

C. Cystine.    

D. Bilirubin.    

E. Cholesterol. 

 126. On some diseases it is observed 

aldosteronism with hypertension and edema due to 

sodium retention in the organism. What organ of the 

internal secretion is affected on aldosteronism? 

A. Adrenal glands. 

B. Testicle. 

C. Ovaries. 

D. Pancreas. 

E. Hypophysis.   

 127. A person has reduced diuresis, 

hypernatremia, hypokalemia. Hypersecretion of 

what hormone can cause such changes?  

A. Aldosterone.  

B. Parathormone.  

C. Auricular sodiumuretic factor.  

D. Adrenalin.  

E. Vasopressin.  

 128. A concentrated solution of sodium chloride 

was intravenously injected to an animal. This caused 

decreased reabsorption of sodium ions in the renal 

tubules. It is the result of the following changes of 

hormonal secretion:  

A. Aldosterone reduction. 

B. Aldosterone increase.  

C. Reduction of atrial natriuretic factor.   

D. Vasopressin increase.  

E. Vasopressin reduction. 

 129. Tissue inosytol triphosphates are generated 

as a result of the phosphatidylinositol diphosphate 

hydrolysis and act as secondary agents (mediators) 

in the mechanism of hormone action. Their effect in 

cells is directed at:  

A. Calcium ion liberation from cellular depot.  

B. Protein kinase A activation. 

C. Adenylate cyclase activation.  

D. Protein kinase A inhibition.  

E. Phosphodiesterase inhibition. 

 130. Examination of a patient revealed 

glycosuria and hyperglycemia. He complains of dry 

mouth, itchy skin, frequent urination, thirst. He has 

been diagnosed with diabetes mellitus. What is the 

cause of polyuria in this patient?     

A. Increased plasma oncotic pressure      

B. Decreased cardiac output     

C. Increased filtration pressure     

D. Increased urine osmotic pressure     

E. Decreased plasma oncotic pressure 

 131. It is known that many hormones act 

through the adenylate cyclase system causing the 

enzyme activation by phosphorylation.  What 

enzyme is activated by hormonal signals and 

catalyzes glycogen breakdown?     

A. Phosphorylase    

B. Tyrosinase.     

C. Phosphotransferase     

D. Glucomutase     

E. Phosphatase. 

 132. Degeneration of glycogen in liver is 

stimulated by glucagon. What secondary messenger 

(mediator) is thus formed in the cell?     

A. c-AMP     

B. CO     

C. NO     

D. c-GMP     

E. Triacylglycerol     

 133. A child has abnormal formation of tooth 

enamel and dentin as a result of low concentration of 

calcium ions in blood. Such abnormalities might be 

caused by deficiency of the following hormone:    

A. Parathormone. 

B. Thyrocalcitonin   

C. Thyroxin   

D. Somatotropic hormone   

E. Triiodothyronine  

 134. A patient has the sudden decrease of Са2+ 

content in blood. What hormone secretion will 

increase? 

A. Parathormone. 

B. Thyrocalcitonin    

C. Aldosterone    

D. Vasopressin    

E. Somatotropin  

 135. A patient with diabetes mellitus had an 

insuline injection. It caused loss of consciousness 

and convulsions. What was the result of biochemic 

blood analysis on glucose content?    

A. 2,5 mmоle/l. 

B. 3,3 mmоle/l   

C. 8,0 mmоle/l    

D. 10 mmоle/l   

E. 5,5 mmоle/l   

 136. Hormonal form of a certain vitamin 

induces genome level synthesis of Ca-binding 

proteins and enterocytes thus regulating the 

intestinal absorption of Ca2+ ions required for 

dental tissue development. What vitamin is it? 

A. D3. 

B. A 

C. B1 
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D. E 

E. K. 

 137. A child has disturbed enamel and dentine 

formation as a result of decreased content of calcium 

ions in his blood. What hormone deficiency may 

cause such changes?    

A. Parathormone   

B. Somatotropin   

C. Thyroxin   

D. Thyreocalcitonin. 

E. Triiodothyronine   

 138. A 42-year-old woman diagnosed with 

diabetes mellitus was admitted to the 

endocrinological department with complaints of 

thirst, excessive appetite. What pathological 

components are revealed in course of laboratory 

examination of the patient's urine?   

A. Glucose, ketone bodies. 

B. Protein, aminoacids   

C. Protein, creatine   

D. Bilirubin, urobilin   

E. Blood   

 139. A 49-year-old patient was found to have a 

disproportionate enlargement of hands, feet, nose, 

ears, superciliary arches and cheek bones. Blood test 

revealed hyperglycemia, impaired glucose tolerance. 

What is the most likely cause of this pathology 

development? 

A. Hypersecretion of growth hormone. 

B. Posterior pituitary hormone hypersecretion 

C. Insulin hyposecretion 

D. Vasopressin hyposecretion 

E. Glucocorticoid hypersecretion 

 140. A 36-year-old patient with diabetes 

mellitus had seizures with loss of consciousness 

after an insulin injection. What was the result of 

blood glucose test? 

A. 2,5 mmol/l. 

B. 3,3 mmol/l 

C. 8,0 mmol/l 

D. 10 mmol/l 

E. 5,5 mmol/l 

 141. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:    

A. Cholecalciferol. 

B. Thiamin   

C. Pantothenic acid   

D. Bioflavonoids   

E. Riboflavin   

 142. Analysis of urine from a 24-year-old man 

revealed the following changes: daily diuresis - 10 l, 

relative density - 1,001, qualitative alterations are 

absent. A patient complains of excessive thirst, 

frequent urination. What is the most likely cause of 

this disease?    

A. Vasopressin hyposecretion. 

B. Glucocorticoid hypersecretion    

C. Vasopressin hypersecretion    

D. Relative insulin insufficiency    

E. Aldosteron hypersecretion    

 143. A child has abnormal formation of tooth 

enamel and dentin as a result of low concentration of 

calcium ions in blood. Such abnormalities might be 

caused by deficiency of the following hormone:    

A. Parathormone. 

B. Thyrocalcitonin   

C. Thyroxin   

D. Somatotropic hormone   

E. Triiodothyronine  

 144. A patient has the sudden decrease of Са2+ 

content in blood. What hormone secretion will 

increase? 

A. Parathormone. 

B. Thyrocalcitonin    

C. Aldosterone    

D. Vasopressin    

E. Somatotropin  

 145. A patient with diabetes mellitus had an 

insuline injection. It caused loss of consciousness 

and convulsions. What was the result of biochemic 

blood analysis on glucose content?    

A. 2,5 mmоle/l. 

B. 3,3 mmоle/l   

C. 8,0 mmоle/l    

D. 10 mmоle/l   

E. 5,5 mmоle/l   

 146. Hormonal form of a certain vitamin 

induces genome level synthesis of Ca-binding 

proteins and enterocytes thus regulating the 

intestinal absorption of Ca2+ ions required for 

dental tissue development. What vitamin is it? 

A. D3. 

B. A 

C. B1 

D. E 

E. K. 

 147. A 42-year-old woman diagnosed with 

diabetes mellitus was admitted to the 

endocrinological department with complaints of 

thirst, excessive appetite. What pathological 

components are revealed in course of laboratory 

examination of the patient's urine?   
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A. Glucose, ketone bodies. 

B. Protein, aminoacids   

C. Protein, creatine   

D. Bilirubin, urobilin   

E. Blood   

 148. A 49-year-old patient was found to have a 

disproportionate enlargement of hands, feet, nose, 

ears, superciliary arches and cheek bones. Blood test 

revealed hyperglycemia, impaired glucose tolerance. 

What is the most likely cause of this pathology 

development? 

A. Hypersecretion of growth hormone. 

B. Posterior pituitary hormone hypersecretion 

C. Insulin hyposecretion 

D. Vasopressin hyposecretion 

E. Glucocorticoid hypersecretion 

 149. A 36-year-old patient with diabetes 

mellitus had seizures with loss of consciousness 

after an insulin injection. What was the result of 

blood glucose test? 

A. 2,5 mmol/l. 

B. 3,3 mmol/l 

C. 8,0 mmol/l 

D. 10 mmol/l 

E. 5,5 mmol/l. 

 150. During examination of an 11-month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:    

A. Cholecalciferol. 

B. Thiamin   

C. Pantothenic acid   

D. Bioflavonoids   

E. Riboflavin.   

 151. Analysis of urine from a 24-year-old man 

revealed the following changes: daily diuresis - 10 l, 

relative density - 1,001, qualitative alterations are 

absent. A patient complains of excessive thirst, 

frequent urination. What is the most likely cause of 

this disease?    

A. Vasopressin hyposecretion. 

B. Glucocorticoid hypersecretion    

C. Vasopressin hypersecretion    

D. Relative insulin insufficiency    

E. Aldosteron hypersecretion    

 152. Due to prolonged stay in the mountains at 

the altitude of 3000 m above the sea level, a person 

developed increased oxygen capacity of blood, 

which was directly caused by intensified production 

of: 

A. Erythropoietins 

B. Catecholamines 

C. Carbaminohemoglobin 

D. 2,3-bisphosphoglycerate 

E. Leukopoietins 

 153. A patient has undergone surgical removal 

of the pylorus. Decreased secretion of the following 

hormone can be expected: 

A Gastrin 

B. Secretin 

C. Gastric inhibitory polypeptide 

D. Cholecystokinin 

E. Histamine 

 154. Blood of the patients with diabetes mellitus 

shows increased content of free fatty acids. Name 

the most likely cause of this: 

A. Increased activity of adipose triglyceride lipase 

B. Accumulation of palmitoyl-CoA in cytosol 

C. Decreased activity of plasma 

phosphatidylcholine-cholesterol-acyltransferase 

D. Activation of ketone bodies utilization 

E. Activation of apoAl, apoA2, and apoA4 

apolipoprotein synthesis 

 155. A 40-year-old woman suffers from 

Cushing's disease - steroid diabetes. On biochemical 

examination she has hyperglycemia and 

hypochloremia. What process activates in the first 

place in such patients? 

A. Gluconeogenesis 

B. Glucose transport to the cells 

C. Glycogenolysis 

D. Glycolysis 

E. Glucose reabsorption 

 156. After a case of sepsis a 27-year- old woman 

developed "bronzed" skin discoloration 

characteristic of Addison's disease. 

Hyperpigmentation mechanism in this case is based 

on increased secretion of: 

A. Melanocyte-stimulating hormone 

B. Thyroid-stimulating hormone 

C. Somatotropin 

D. β-lipotropin 

E. Gonadotropin 

 157. In human organism significant blood loss 

leads to decreased blood pressure, tachycardia, and 

weakness. Eventually the sensation of thirst appears. 

What hormone participates in the development of 

this sensation? 

A. Angiotensin 2 

B. Adrenalin 

C. Cortisol 

D. Dopamine 

E. Serotonin 

 158. A 16-year-old girl presents with no hair on 

the pubis and in the armpits, her mammary glands 
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are underdeveloped, no menstruations. What 

hormone imbalance can it be indicative of? 

A. Ovarian failure 

B. Hyperthyroidism 

C. Pancreatic islet failure 

D. Adrenal medulla hyperfunction 

E. Hypothyroidism 

 159. During removal of the hyperplastic thyroid 

gland of a 47-year-old woman, the parathyroid gland 

was damaged. One month after the surgery the 

patient developed signs of hypoparathyroidism: 

frequent convulsions, hyperreflexia, laryngospasm. 

What is the most likely cause of the patient's 

condition? 

A. Hypocalcemia 

B. Hyperchlorhydria 

C. Hyponatremia 

D. Hypophosphatemia 

E. Hyperkalemia 

 160. On examination the patient presents with 

hirsutism, moon-shaped face, stretch marks on the 

abdomen. BP is 190/100 mm Hg, blood glucose is 

17.6 mmol/L. What pathology is such clinical 

presentation characteristic of? 

A. Adrenocortical hyperfunction 

B. Gonadal hypofunction 

C. Hyperthyroidism 

D. Hyperfunction.of the insular apparatus 

E. Hypothyroidism 

 161. Atria of a test animal were superdistended 

with blood, which resulted in decreased reabsorption 

of Na+ and water in renal tubules. This can be 

explained by the effect of the following factor on the 

kidneys: 

A. Natriuretic hormone 

B. Vasopressin 

C. Aldosterone 

D. Angiotensin 

E. Renin 

 162. A 40-year-old woman on examination 

presents with intensified basal metabolic rate. What 

hormone present in excess leads to such condition? 

A. Triiodothyronine  

B. Thyrocalcitonin 

C. Somatostatin 

D. Aldosterone 

E. Glucagon 

 163. A 19-year-old young man was examined in 

the nephrology clinic. High Potassium was detected 

in his secondary urine. What hormone is likely to 

cause such change, if it is produced in excess? 

A. Aldosterone  

B. Testosterone 

C. Glucagon 

D. Oxytocin 

E. Adrenaline 

 164. After a case of sepsis a 27-year-old woman 

developed ”bronzed” skin discoloration 

characteristic of Addison’s disease. 

Hyperpigmentation mechanism in this case is based 

on increased secretion of: 

A. Melanocyte-stimulating hormone 

B. Somatotropin 

C. Gonadotropin 

D. β-lipotropin 

E. Thyroid-stimulating hormone 

 165. During removal of the hyperplastic thyroid 

gland of a 47-year-old woman, the parathyroid gland 

was damaged. One month after the surgery the 

patient developed signs of hypoparathyroidism: 

frequent convulsions, hyperreflexia, laryngospasm. 

What is the most likely cause of the patient’s 

condition? 

A. Hypocalcemia 

B. Hyponatremia 

C. Hyperchlorhydria 

D. Hypophosphatemia 

E. Hyperkalemia 

 166. Atria of a test animal were superdistended 

with blood, which resulted in decreased reabsorption 

of Na and water in renal tubules. This can be 

explained by the effect of the following factor on the 

kidneys: 

A. Natriuretic hormone 

B. Aldosterone 

C. Renin 

D. Angiotensin 

E. Vasopressin 

 167. To stimulate the labor activity a parturient 

woman was prescribed a drug - a posterior pituitary 

hormone that does not affect the blood pressure. As 

the pregnancy progresses, the sensitivity to this 

hormone increases. Name the prescribed drug: 

A. Oxytocin 

B. Dinoprostone 

C. Dinoprost 

D. Pituitrin 

E. Ergotal 

 168. A 30-year-old woman complains of intense 

thirst and dryness of the mouth that developed after 

a severe emotional shock. Laboratory analysis 

revealed increase of the patient’s blood sugar level 

up to 10 mmol/L. What endocrine gland is affected 

in the patient? 

A. Pancreas 

B. Thyroid gland 
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C. Gonads 

D. Adrenal glands 

E. Pineal gland 

 169. Corticosteroid hormones regulate the 

adaptation processes of the body as a whole to 

environmental changes and ensure the maintenance 

of internal homeostasis. What hormone activates the 

hypothalamo-pituitary-adrenal axis? 

A. Corticoliberin 

B. Somatoliberin 

C. Somatostatin 

D. Corticostatin 

E. Thyroliberin 

 170. A 41-year-old man has a history of 

recurrent attacks of heartbeats (paroxysms), profuse 

sweating, headaches. Examination revealed 

hypertension, hyperglycemia, increased basal 

metabolic rate, and tachycardia. These clinical 

presentations are typical of the following adrenal 

pathology: 

A. Hyperfunction of the medulla 

B. Hypofunction of the medulla 

C. Hyperfunction of the adrenal cortex 

D. Hypofunction of the adrenal cortex 

E. Primary aldosteronism 

 171. A comatose patient was taken to the 

hospital. He has a history of diabetes mellitus. 

Objectively: Kussmaul breathing, low blood 

pressure, acetone odor of breath. After the 

emergency treatment the patient’s condition 

improved. What drug had been administered? 

A. Insulin 

B. Adrenaline 

C. Isadrinum 

D. Glibenclamide 

E. Furosemide 

 172. A patient with signs of osteoporosis and 

urolithiasis has been admitted to the endocrinology 

department. Blood test revealed hypercalcemia and 

hypophosphatemia. These changes are associated 

with abnormal synthesis of the following hormone: 

A. Parathyroid hormone 

B. Calcitonin 

C. Cortisol 

D. Aldosterone 

E. Calcitriol 

 173. As a result of a home injury, a patient 

suffered a significant blood loss, which led to a fall 

in blood pressure. Rapid blood pressure recovery 

after the blood loss is provided by the following 

hormones: 

A. Adrenaline, vasopressin 

B. Cortisol 

C. Sex hormones 

D. Oxytocin 

E. Aldosterone 

 174. A child has abnormal formation of tooth 

enamel and dentin as a result of low concentration of 

calcium ions in blood. Such abnormalities might be 

caused by deficiency of the following hormone: 

A. Parathormone 

B. Thyrocalcitonin 

C. Thyroxin 

D. Somatotropic hormone 

E. Triiodothyronine 

 175. A man has a considerable decrease in 

diuresis as a result of 1.5 l blood loss. The primary 

cause of such diuresis disorder is the hypersecretion 

of the following hormone: 

A. Vasopressin 

B. Corticotropin 

C. Natriuretic 

D. Cortisol 

E. Parathormone 

 176. Before the cells can utilize the glucoze, it is 

first transported from the extracellular space through 

the plasmatic membrane inside theml. This process 

is stimulated by the following hormone: 

A. Insulin 

B. Glucagon 

C. Thyroxin 

D. Aldosterone 

E. Adrenalin 

 177. Parodontitis is treated with calcium 

preparations and a hormone that stimulates tooth 

mineralization and inhibits tissue resorption. What 

hormone is it? 

A. Parotin 

B. Parathormone 

C. Adrenalin 

D. Aldosterone 

E. Thyroxine 

 178. A 20-year-old patient complains of morbid 

thirst and huperdiuresis (up to 10 l daily). Glucose 

concentration in blood is normal but it is absent in 

urine. The patient has been diagnosed with diabetes 

insipidus. What hormonal drug is the most 

appropriate for management of this disorder? 

A. Vasopressin 

B. Cortisol 

C. Thyroxin 

D. Oxytocin 

E. Insulin 

 179. A student, who did not go to the university, 

by chance met a dean in the street and got very 

nervous. Emotional stress causes activation of 
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hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process? 

A. Cyclic adenosine monophosphate 

B. Cyclic guanosine monophosphate 

C. Adenosine monophosphate 

D. Diacylglycerol 

E. Ions of Ca2+ 

 180. A 5-month-old boy was hospitalized for 

tonic convulsions. He has a life-time history of this 

disease. Examination revealed coarse hair, thinned 

and fragile nails, pale and dry skin. In blood: 

calcium – 1.5 millimol/l, phosphorгі – 1.9 

millimol/l. These changes are associated with: 

A. Hypoparathyroidism 

B. Hyperparathyroidism 

C. Hyperaldosteronism 

D. Hypoaldosteronism 

E. Hypothyroidism 

 181. The minute blood volume in a patient with 

transplanted heart has increased as a result of 

physical activity. What regulative mechanism is 

responsible for these changes? 

A. Catecholamines 

B. Sympathetic unconditioned reflexes 

C. Parasympathetic unconditioned reflexes 

D. Sympathetic conditioned reflexes 

E. Parasympathetic conditioned reflexes 

 182. The secretion of whiсh hypophysial 

hormones will be inhibited after taking the oral 

contraceptives containing sex hormones? 

A. Gonadotropic hormone 

B. Vasopressin 

C. Thyrotrophic hormone 

D. Somatotropic hormone 

E. Ocytocin 

 183. A 32-year-old patient consulted a doctor 

about the absence of lactation after parturition. Such 

disorder might be explained by the deficit of the 

following hormone: 

A. Prolactin 

B. Somatotropin 

C. Vasopressin 

D. Thyrocalcitonin 

E. Glucagon 

 184. A 46-year-old patient suffering from the 

diffuse toxic goiter underwent resection of the 

thyroid gland. After the surgery the patient presents 

with appetite loss, dyspepsia, increased 

neuromuscular excitement. The body weight 

remained unchanged. Body temperature is normal. 

Which of the following has caused such a condition 

in this patient? 

A. Reduced production of parathormone 

B. Increased production of thyroxin 

C. Increased production of calcitonin 

D. Increased production of thyroliberin 

E. Reduced production of thyroxin 

 185. Products of some proteins hydrolysis and 

modification are the biologically active substances 

called hormones. Lipotropin, corticotropin, 

melanotropin and endorphins are synthesized in the 

hypophysis of the following protein: 

A. Proopiomelanocortin (POMC) 

B. Neuroalbumin 

C. Neurostromin 

D. Neuroglobulin 

E. Thyreoglobulin 

 186. A patient has osmotic pressure of blood 

plasma at the rate of 350 mOsmol/l (norm is 300 

mOsmol/l). This will cause hypersecretion of the 

following hormone: 

A. Vasopressin 

B. Aldosterone 

C. Cortisol 

D. Adrenocorticotropin 

E. Natriuretic 

 187. A 32-year-old patient consulted a doctor 

about the absence of lactation after parturition. Such 

disorder might be explained by the deficit of the 

following hormone: 

A. Prolactin 

B. Somatotropin 

C. Vasopressin 

D. Thyrocalcitonin 

E. Glucagon 

 188. A 40-year-old patient complains of 

intensive heartbeats, sweating, nausea, vi- sual 

impairment, arm tremor, hypertension. From his 

anamnesis: 2 years ago he was diagnosed with 

pheochromocytoma. Hyperproduction of what 

hormones causes the given pathology? 

A. Catecholamines 

B. Aldosterone 

C. Glucocorticoids 

D. ACTH 

E. Thyroidal hormones 

 189. Kidneys of a man under examinaton show 

increased reabsorbtion of calcium ions and 

decreased resorbtion of phosphate ions. What 

hormone causes this phenomenon? 

A. Parathormone 

B. Thyrocalcitonin 

C. Hormonal form D3 

D. Aldosterone 

E. Vasopressin 
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 190. A 2-year-old child experienced convulsions 

because of lowering calcium ions concentration in 

the blood plasma. Function of what structure is 

decreased? 

A. Parathyroid glands 

B. Hypophysis 

C. Adrenal cortex 

D. Pineal gland 

E. Thymus 

 191. There is only one hormone among the 

neurohormones which refers to the derivatives of 

amino acids according to classification. Point it out: 

A. Melatonin 

B. Thyroliberin 

C. Vasopressin 

D. Oxytocin 

E. Somatotropin 

 192. A man after 1.5 litre blood loss has 

suddenly reduced diuresis. The increased secretion 

of what hormone caused such diuresis alteration? 

A. Vasopressin 

B. Corticotropin 

C. Natriuretic 

D. Cortisol 

E. Parathormone 

 193. A 30-year-old woman complains of intense 

thirst and dryness of the mouth that developed after 

a severe emotional shock. Laboratory analysis 

revealed increase of the patient’s blood sugar level 

up to 10 mmol/L. What endocrine gland is affected 

in the patient? 

A. Pancreas 

B. Thyroid gland 

C. Gonads 

D. Adrenal glands 

E. Pineal gland 

 194. A patient with diabetes mellitus was 

injected a drug to manage hypoglycemia but 

probably was overdosed it and now he is in the state 

of hypoglycemic coma. What hormone can cause 

this condition if overdosed? 

A. Insulin 

B. Progesterone 

C. Cortisol 

D. Somatotropin 

E. Corticotropin 

 195. Due to morbid affection of the supraoptic 

and paraventricular nuclei of the hypothalamus a 40-

year-old patient has developed polyuria (10-12 liters 

per day) and polydipsia. The following hormone is 

deficient, thus leading to this disturbance: 

A. Vasopressin 

B. Oxytocin 

C. Corticotropin 

D. Somatotropin 

E. Thyrotropin 

 196. A patient during fasting developed 

ketoacidosis as a result of increased fatty acids 

decomposition. This decomposition can be inhibited 

with: 

A. Insulin 

B. Glucagon 

C. Adrenaline 

D. Thyroxin 

E. Cortisol 

 197. A 49-year-old patient was found to have a 

disproportionate enlargement of hands, feet, nose, 

ears, superciliary arches and cheek bones. Blood test 

revealed hyperglycemia, impaired glucose tolerance. 

What is the most likely cause of this pathology 

development? 

A. Hypersecretion of growth hormone 

B. Posterior pituitary hypersecretion 

C. Insulin hyposecretion 

D. Vasopressin hyposecretion 

E. Glucocorticoid hypersecretion 

 198. A 40-year-old patient was revealed to have 

blood clotting time of 2 minutes under a stressful 

condition. It is primarily caused by the following 

hormon affecting hemocoagulation: 

A. Catecholamine 

B. Cortisol 

C. Aldosterone 

D. Somatotropin 

E. Vasopressin 

 199. A patient with pituitary tumor complains of 

increased daily diuresis (polyuria). Glucose 

concentration in blood plasma equals 4.8 mmol/l. 

What hormone can be the cause of this if its 

secretion is disturbed? 

A. Vasopressin 

B. Aldosterone 

C. Natriuretic hormone 

D. Insulin 

E. Angiotensin I 

 200. Physical activity caused an increase in the 

cardiac output in a patient with a transplanted heart. 

What regulative mechanism is responsible for these 

changes? 

A. Catecholamines 

B. Sympathetic unconditioned reflexes 

C. Parasympathetic unconditioned reflexes 

D. Sympathetic conditioned reflexes 

E. Parasympathetic conditioned reflexes 

 201. Anterior pituitary produces hormones, 

regulating the function of peripheral endocrine 
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glands. The interaction between the anterior 

pituitary and target glands is functioning according 

to feedback mechanism. Choose from the mentioned 

beow a hormone secreted from anterior pituitary: 

A. Growth hormone 

B. Vasopressin 

C. Oxytocin 

D. Epinephrine 

E. Norepinephrine 

 202. Secondary messengers diacylglycerol and 

inositol triphosphate are produced from subsequent 

phospholipid of plasma membrane due to the 

activity of the following enzyme: 

A. Phospholipase C 

B. Phospholipase A1 

C. Phospholipase A2 

D. Phospholipase D 

E. Phosphodiesterase 

 203. Utilization of glucose occurs by means of 

sugar transport from the extracellular matrix through 

the plasma membrane membrane into the cell. What 

hormone stimulates this process? 

A. Insulin 

B. Glucagon 

C. Thyroxine 

D. Aldosterone 

E. Adrenaline 

 204. In patient S. blood glucose level is 10 

mmoles/l, polyuria, glucosuria and ketonuria are 

observed. What pathological state can be suggested? 

A. Diabetes mellitus 

B. Starvation 

C. Hypercorticism 

D. Addison disease 

E. Hyperthyreosis 

 205. Due to morbid affection of the supraoptic 

and paraventricular nuclei of the hypothalamus a 40-

year-old patient has developed polyuria (10-12 liters 

per day) and polydipsia. The following hormone is 

deficient, thus leading to this disturbance: 

A. Vasopressin 

B. Oxytocin 

C. Corticotropin 

D. Somatotropin 

E. Thyrotropin 

 206. A 49-year-old patient was found to have a 

disproportionate enlargement of hands, feet, nose, 

ears, superciliary arches and cheek bones. Blood test 

revealed hyperglycemia, impaired glucose tolerance. 

What is the most likely cause of this pathology 

development? 

A. Hypersecretion of growth hormone 

B. Posterior pituitary hypersecretion 

C. Insulin hyposecretion 

D. Vasopressin hyposecretion 

E. Glucocorticoid hypersecretion 

 207. A severe injury in a 36-year-old patient 

resulted in a significant blood loss which was 

accompanied by a blood pressure drop. What 

hormones provide rapid recovery of blood pressure 

after the blood loss? 

A. Adrenalin, vasopressin 

B. Cortisol 

C. Sex hormone 

D. Oxytocin 

E. Aldosterone 

 208. After a person had drunk 1,5 liters of water, 

the amount of urine increased significantly, and its 

relative density decreased to 1,0 0 1. These changes 

are a result of decreased water reabsorption in the 

distal nephron portion due to reduced secretion of: 

A. Vasopressin 

B. Aldosterone 

C. Angiotensin II 

D. Renin 

E. Prostaglandins 

 209. A 45 years old man visited a doctor 

because of persistent headache, shaking of hands, 

increased heart rate, increased arterial pressure, that 

is not decreased by the antihypertensive drugs he 

was prescribed several months ago. Blood glucose 

in fasting condition is 7.0 mmol/l. The 

ultrosongraphical examination of the adrenal glands 

did not reveal any solids. What is the most probable 

diagnosis in this patient? 

A. Pheochromocytoma, located in the pancreatic 

gland 

B. Diabetes melitus 

C. Impaired tolerance to glucose 

D. Cushing disease 

E. Migraine 

 210. A 50 years old woman was hospitalised in 

the cardiologic department because of arterial 

hypertension, hypertonic crises, pain in chest, 

increased heart rate. Blood glucose level is 6.7 

mmol/l. The ultrosongraphical examination of the 

abdominal cavity revealed a tumor of the medullar 

part of the adrenal glands. Which hormone caused 

the mentioned above syndromes? 

A. Epinephrine 

B. Glucagon 

C. Cortisol 

D. Thyroxin 

E. Growth hormone 

 211. A 48-year-old patient, who 2 months ago 

was in the traffic accident and stayed in hospital for 
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6 weeks because of cranial trauma presents with 

fatigue and astenia. Arterial pressure 90/60 (he used 

to have it on the level of 130/80), Pulse – 60/min, 

blood glucose level is 3.4 mmol/l. His skin looks 

suntanned but he was not in the sun. He also reports 

erectile dysfunction. What is the most probabe cause 

of the patient’s condition? 

A. Panhypopituitarism 

B. Adrenal glands insufficiency 

C. Endemic goiter 

D. Diabetes insipus 

E. Bronze disease 

 212. A 30-year-old woman visited a doctor 

because of severe fatigue, dizziness, episodes of 

consiousnessless. The arterial pressure is 110/80, 

pulse 80/min. Blood glucose is 2.5 mmol/l. USG 

revealed a tumor in the pancreatic gland. 

Overproduction of which hormone caused the 

patient’s disorder? 

A. Insulin 

B. TSH 

C. Glucagon 

D. Growth hormone 

E. Adrenaline 

 213. A 25-year-old woman has been taking oral 

contraceptives to prevent unwilling pregnancy. The 

decrease of the production of which hormone may 

be detected in this patient? 

A. FSH 

B. LH 

C. Insulin 

D. ADH 

E. Melanocyte-stimulating hormone 

 214. A 40-year-old woman on examination 

presents with intensified basal metabolic rate. What 

hormone present in excess leads to such condition? 

A. Triiodothyronine 

B. Thyrocalcitonin 

C. Glucagon 

D. Aldosterone 

E. Somatostatin 

 215. A 16-year-old girl presents with no hair on 

the pubis and in the armpits, her mammary glands 

are underdeveloped, no menstruations. What 

hormone imbalance can it be indicative of? 

A. Ovarian failure 

B. Hyperthyroidism 

C. Hypothyroidism 

D. Pancreatic islet failure 

E. Adrenal medulla hyperfunction 

 216. On examination the patient presents with 

hirsutism, moon-shaped face, stretch marks on the 

abdomen. BP is 190/100 mm Hg, blood glucose is 

17.6 mmol/L. What pathology is such clinical 

presentation characteristic of? 

A. Adrenocortical hyperfunction 

B. Hyperthyroidism 

C. Hypothyroidism 

D. Gonadal hypofunction 

E. Hyperfunction of the insular apparatus 

 217. A 19-year-old young man was examined in 

the nephrology clinic. High potassium was detected 

in his secondary urine. What hormone is likely to 

cause such change, if it is produced in excess? 

A. Aldosterone 

B. Oxytocin 

C. Adrenaline 

D. Glucagon 

E. Testosterone 

 218. A 43-year-old female complains of weight 

loss, hyperhidrosis, low-grade fever, increased 

irritability. She has been found to have 

hyperfunction of the sympathetic adrenal system and 

basal metabolism. These disorders can be caused by 

hypersecretion of the following hormone: 

A. Thyroxine 

B. Somatotropin 

C. Corticotropin 

D. Insulin 

E. Aldosterone 

 219. After a severe stress the patient presents 

with eosinopenia in the blood test. In this case the 

decreased number of eosinophils can explain 

changes in the level of the following hormones: 

A. Glucocorticoids 

B. Adrenaline 

C. Insulin 

D. Mineralocorticoids 

E. Vasopressin 

 220. A 35-year-old man with peptic ulcer 

disease has undergone antrectomy. After the surgery 

secretion of the following gastrointestinal hormone 

will be disrupted the most: 

A. Gastrin 

B. Histamine 

C. Secretin 

D. Cholecystokinin 

E. Neurotensin 

 221. For people adapted to high external 

temperatures profuse sweating is not accompanied 

by loss of large volumes of sodium chloride. This is 

caused by the effect the following hormone has on 

perspiratory glands: 

A. Aldosterone 

B. Vasopressin 

C. Cortisol 
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D. Tyroxin 

E. Natriuretic 

 222. Autopsy of a 40-year-old woman, who died 

of cerebral hemorrhage during hypertensic crisis, 

revealed: upper- body obesity, hypertrichosis, 

hirsutism, stretchmarks on the skin of thighs and 

abdomen. Pituitary basophil adenoma is detected in 

the anterior lobe. What diagnosis is the most likely? 

A. Cushing’s disease 

B. Essential hypertension 

C. Alimentary obesity 

D. Simmonds’ disease 

E. Hypothalamic obesity 

 223. A 12-year-old child is of short stature, has 

disproportionate body structure and mental 

retardation. These characteristics might be caused by 

the hyposecretion of the following hormone: 

A. Thyroxine 

B. Insulin 

C. Cortisol 

D. Somatotropin 

E. Glucagon 

 224. A patient who had been taking diclofenac 

sodium for arthritis of mandibular joint developed 

an acute condition of gastric ulcer. Such side effect 

of this medicine is caused by inhibition of the 

following enzyme: 

A. Cyclooxygenase-1 (COX-1) 

B. Cyclooxygenase-2 (COX-2) 

C. Lipoxygenase 

D. Phosphodiesterase 

E. Monoamine oxidase 

 225. A 60-year-old patient with a long history of 

stenocardia takes coronarodilator agents. He has also 

been administered acetylsalicylic acid to reduce 

platelet aggregation. What is the mechanism of 

antiplatelet action of acetylsalicylic acid? 

A. It reduces the activity of cyclooxygenase 

B. It reduces the activity of phospodi- esterase 

C. It enhances the activity of platelet adenylate 

cyclase 

D. It enhances the synthesis of prostacyclin 

E. It has membrane stabilizing effect 

 226. A 19-year-old male was found to have an 

elevated level of potassium in the secondary urine. 

These changes might have been caused by the 

increase in the following hormone level: 

A. Aldosterone 

B. Oxytocin 

C. Adrenaline 

D. Glucagon 

E. Testosterone 

 227. Deficiency of linoleic and linolenic acids in 

the body leads to the skin damage, hair loss, delayed 

wound healing, thrombocytopenia, low resistance to 

infections. These changes are most likely to be 

caused by the impaired synthesis of the following 

substances: 

A. Eicosanoids 

B. Interleukins 

C. Interferons 

D. Catecholamines 

E. Corticosteroids 

 228. A 30-year-old female exhibits signs of 

virilism (growth of body hair, balding temples, 

menstrual disorders). This condition can be caused 

by the overproduction of the following hormone: 

A) Testosterone 

B. Oestriol 

C. Relaxin 

D. Oxytocin 

E. Prolactin 

 229. A 30-year-old woman has subnormal 

concentration of enzymes in the pancreatic juice. 

This might be caused by the hyposecretion of the 

following gastrointestinal hormone: 

A. Cholecystokinin-pancreozymin 

B. Somatostatin 

C. Secretin 

D. Gastro-inhibiting peptide 

E. Vaso-intestinal peptide 

 230. Examination of a 42-year-old patient 

revealed a tumour of adenohypophysis. Objectively: 

the patient’s weight is 117 kg, he has moon-like 

hyperemic face, red- blue striae of skin distension on 

his belly. Osteoporosis and muscle dystrophy are 

present. AP is 210/140 mm Hg. What is the most 

probable diagnosis? 

A. Cushing’s disease 

B. Cushing’s syndrome 

C. Conn’s disease 

D. Diabetes mellitus 

E. Essential hypertension 

 231. A concentrated solution of sodium chloride 

was intravenously injected to an animal. This caused 

decreased reabsorption of sodium ions in the renal 

tubules. It is the result of the following changes of 

hormonal secretion: 

A. Aldosterone reduction 

B. Aldosterone increase 

C. Vasopressin reduction 

D. Vasopressin increase 

E. Reduction of atrial natriuretic factor 

 232. The patient with complaints of permanent 

thirst applied to the doctor. Hyperglycemia, polyuria 
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and increased concentration of 17-ketosteroids in the 

urine were revealed. What disease is the most 

likely? 

A. Steroid diabetes 

B. Insulin-dependent diabetes mellitus 

C. Myxoedema 

D. Type I glycogenosis 

E. Addison’s disease 

 233. A female patient presents with endocrine 

dysfunction of follicular cells of the ovarian follicles 

resulting from an inflammation. The synthesis of the 

following hormone will be inhibited: 

A. Estrogen 

B. Progesterone 

C. Lutropin 

D. Follicle stimulating hormone 

E. Follistatine 

 234. To prevent the transplant rejection after 

organ transplantation it is required to administer 

hormonotherapy for the purpose of 

immunosuppression. What hormones are used for 

this purpose? 

A. Glucocorticoids 

B. Mineralocorticoids 

C. Sexual hormones 

D. Catecholamines 

E. Thyroid 

 235. A concentrated solution of sodium chloride 

was intravenously injected to an animal. This caused 

decreased reabsorption of sodium ions in the renal 

tubules. It is the result of the following changes of 

hormonal secretion: 

A. Aldosterone reduction 

B. Aldosterone increase 

C. Vasopressin reduction 

D. Vasopressin increase 

E. Reduction of atrial natriuretic factor 

 236. A patient with hypoparathyreosis has 

multiple carious lesions of teeth. This pathology is 

caused by insufficiency of the following hormone: 

A. Calcitonin B. Thyroxin C. Triiodothyronine D. 

Thyroid-stimulating hormone 

E. Somatotropin 

 237. A 44-year-old woman complains of general 

weakness, heart pain, significant increase of body 

weight. Objectively: moon face, hirsutism, AP is 

165/100 mm Hg, height - 164 cm, weight - 103 kg; 

the fat is mostly accumulated on her neck, thoracic 

girdle, belly. What is the main pathogenetic 

mechanism of obesity? 

A. Increased production of glucocorticoids 

B. Reduced production of thyroid hormones 

C. Increased insulin production 

D. Reduced glucagon production 

E. Increased mineralocorticoid production 

 238. Parents of a 10-year-old boy consulted a 

doctor about extension of hair-covering, growth of 

beard and moustache, low voice. Intensified 

secretion of which hormone must be assumed? 

A. testosterone 

B. somatotropin 

C. oestrogen 

D. progesterone 

E. cortisol 

 239. A girl is diagnosed with adrenogenital 

syndrome (pseudohermaphroditism). This pathology 

was caused by hypersecretion of the following 

adrenal hormone: 

A. Androgen 

B. Estrogen 

C. Aldosterone 

D. Cortisol 

E. Adrenalin 

 240. Following thyroid surgery, a 47-year- old 

female patient had fibrillary twitching of muscles in 

the arms, legs and face. These disorders can be 

treated by the introduction of the following 

hormone: 

A. Parathyroid hormone 

B. Triiodothyronine C. Thyrotropin D. Thyroxine 

E. Thyroid-stimulating hormone 

 241. Examination of a patient revealed 

hyperkaliemia and hyponatremia. Low secretion of 

which hormone may cause such changes? 

A. Aldosteron 

B. Vasopressin 

C. Cortisol 

D. Parathormone 

E. Natriuretic 

 242. Under some diseases it is observed 

aldosteronism accompanied by hypertension and 

edema due to sodium retention in the organism. 

What organ of the internal secretion is affected 

under aldosteronism? 

A. Adrenal glands 

B. Testicle 

C. Ovaries 

D. Pancreas 

E. Hypophysis 

 243. A person addressed to a doctor bcause of 

increased arterial pressure, reduced diuresis, 

hypernatremia, hypokalemia. Hypersecretion of 

what hormone can cause such changes? 

A. Aldosterone 

B. Vasopressin 

C. Auricular sodiumuretic factor 
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D. Adrenalin 

E. Parathormone 

 244. Thyrotoxicosis leads to increased 

production of thyroidal hormones T3 and T4, weight 

loss, tachycardia, psychic excitement and so on. 

How do thyroidal hormones effect energy 

metabolism in the mitochondrion of cells? 

A. Disconnect oxidation and oxidative 

phosphorylation 

B. Activate substrate phosphorylation 

C. Stop substrate phosphorylation 

D. Stop respiratory chain 

E. Activate oxidative phosphorylation 

 245. A 19-year-old female suffers from 

tachycardia in rest condition, weight loss, excessive 

sweating, exophtalmos and irritability. What 

hormone would you expect to find elevated in her 

serum? 

A. Thyroxine 

B. Cortisol 

C. Mineralocorticoids 

D. ACTH 

E. Insulin 

 246. An 18-year-old student presents with 

enlarged thyroid gland accompanied by accelerated 

metabolism and increased heart rate. These signs 

can be observed during hypersecretion of thyroxin. 

What organelles of thyroid cells are primarily 

responsible for hormone production and secretion? 

A. Golgi apparatus 

B. Mitochondria 

C. Ribosomes 

D. Centrosomes 

E. Lysosomes 

 247. Endemic goiter is known to be widespread 

in certain geochemical areas. This is an important 

medica and social problem, significantly affecting 

general health and development of growing 

organism. The deficiency of what chemical element 

causes this disease? 

A. Iodine 

B. Iron 

C. Zinc 

D. Copper 

E. Cobalt 

 248. A patient appealed to the doctor with 

complaints about tremor and hypokinesia. The 

biochemical analysis of blood showed the reduced 

amount of dopamine. Name its methabolite-

precursor. 

A. Tyrosine 

B. Dioxyphenylalanine 

C. Tyramine 

D. Phenylalanine 

E. Phenylpyruvate 

 249. The activity of cyclooxygenase can be 

suppressed by some medical preparations. What 

preparation exhibits irreversible inhibitory action 

upon this enzyme? 

A. Acetylsalicylic acid 

B. Insulin 

C. Allopurinol 

D. Oligomycine 

E. Aminalone 

 250. Cushing’s disease, which is characterized 

by obesity, hypertension and elevated blood glucose 

level, is caused by disorder in production and 

secretion of the next hormones: 

A. ACTH and glucocorticoids overproduction 

B. Insulin insufficiency 

C. ACTH and glucocorticoids insufficiency 

D. Thyroxine insufficiency 

E. Estriol overproduction 
 251. Addison’s disease or so called bronze disease is 

a severe disorder of sodium-potassium turnover due to 

failure in production of the following hormone: 

A. Aldosterone 

B. Thyroxine 

C. Triiodothyronine 

D. Testosterone 

E. Progesterone 

 252. Some hormone induce uncoupling of 

respiration and oxidative phosphorylation in 

mitochondria and lower the efficiency of ATP 

production. What is this hormone? 

A. Thyroxine 

B. Adrenalin 

C. ACTH 

D. Oxytocine 

E. Testosterone 

 253. Due to trauma the patient’s parathyroid glands 

have been removed, which resulted in inertness, thirst, 

sharp increase of neuromuscular excitability. Metabolism 

of the following substance is disturbed: 

A. Calcium 

B. Manganese 

C. Chlorine 

D. Molybdenum 

E. Zinc 

 254. After a traffic accident a man presents with 

severe blood loss, consciousness disturbance, low blood 

pressure, as well as compensatory activation of the renin- 

angiotensin system, which results in: 

A. Hyperproduction of aldosterone 

B. Increased blood coagulation 

C. Intensification of erythropoiesis 

D. Hyperproduction of vasopressin 

E. Intensification of heart contractions 
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 255. A doctor has established significant growth 

retardation, disproportional body build, and mental 

deficiency of a child. What is the most likely cause of 

this pathology? 

A. Hypothyroidism  

B. Insufficient nutrition 

C. Hyperthyroidism  

D. Genetic defects  

E. Hypopituitarism 

 256. A patient with rheumatoid arthritis has been 

given hydrocortisone for a long time. He has developed 

hyperglycemia, polyuria, glycosuria, thirst. These 

complications of treatment result from the activation of 

the following process: 

A. Gluconeogenesis 

B. Glycogenolysis 

C. Glycogenesis  

D. Glycolysis 

E. Lipolysis 

 257. A 62-year-old woman complains with burning 

pain in epigastrium. The intragastric pH-metry revealed 

that stomach pH was 1.3 (normal is 1.5-3.5). Which 

hormone can reverse the hyperacidity noted in this 

patient? 

A. Secretin 

B. Gastrin 

C. Growth hormone 

D. Cholecystokinin 

E. Pepsin 

 258. An 11-week pregnant patient visited her 

obstetrician, complaining of severe nausea, usually in the 

morning. Due to physical examination the size of uterus 

was bigger than expected for her period of pregnancy. 

The level of human chorionic gonadotropine-β makes 17 

mMО/l. The heart action of the foetus was not detected 

and USG picture gives evidence of chorionepithelioma. 

Which endocrine disorder may be detected in this 

patient? 

A. Increased function of the thyroid gland 

B. Impaired tolerance to glucose 

C. Diabetes insipidus 

D. Diabetes mellitus 

E. Hypofunction of the thyroid gland 

 259. A 40-year-old woman came to a surgeon 

bacause of pain in her right leg. The right calf is swalled, 

hot and thicker than the left one. The onset of this 

condition was about a week ago after she came back 

from her journey to Canada. Body temperature is 36.7 C, 

she has an increased heart rate, increased arterial pressure 

and increased 

rate of breaths per minute. Which changes in the system 

of eicosanoids mediate this patient’s condition? 

A. Increased thromboxane A2 

B. Decreased thromboxane A2 

C. Increased leukotriene B4 

D. Increased PGE2 

E. Increased PGE2 and leukotriene B4 

 260. The patient was prescribed paracetamol because 

of fever due to influenza. The production of which 

arachidonic acid derivative will be increased by the effect 

of this drug? 

A. Leukotriene B4 

B. Prostaglandin E2 

C. Thromboxane A2 

D. thromboxane I2 

E. Leukotriene B3 

 261. The patient underwent several courses of 

radiation therapy because of brain cancer. After some 

time, she noted that her skin looks suntanned. The family 

doctor revealed arterial hypotension, decreased heart rate. 

The failure of which endocrine gland the most evidently 

developed in this patient? 

A. Adrenal cortex 

B. Adrenal medullar 

C. Pancreas 

D. Hypothalamus 

E. Anterior pituitary 

 262. The patient after the removal of a big part of 

thyroid gland because of multiple nodes was prescribed a 

lifelong therapy with a drug, that should prevent the 

manifestations of thyroid gland insufficiency. This drug 

is based on the hormone: 

A. Tyroxine 

B. Parathormone 

C. TSH 

D. Cortisol 

E. Aldosteron 

 263. A 45-year-old female patient with a severe form 

of lupus erythematosus was treated with prednisolone (a 

synthetic form of cortisol) for several months Because of 

clinical improvement the doctor recommended a step 

decrease of the dose of drug but the patient ceased 

therapy because she was gaining weight under the effect 

of steroid. Next day the patient was brought to hospital 

by ambulance because of the hypotonic crisis, loss of 

consciousness, decreased heart rate. What caused the 

patient’s condition 

A. Acute insufficiency of adrenal glands 

B. Hyperfunction of adrenal glands 

C. Decreased production of adrenaline 

D. Increased production of adrenaline 

E. Steroid diabetes 

 264. A 42-year-old man developed the 

manifestations of graft-versus-host disease after he was 

transplanted an alogenic bone marrow from the unrelated 

donor for the treatment of blood malignancy. Which drug 

should be prescribed to inhibit immunoaggression in this 

patient? 

A. Cortisol 

B. Aldosteron 

C. ACTH 

D. Testosteron 

E. Insulin 
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FUNCTIONAL BIOCHEMISTRY 
(all correct answers are variant A) 

 

 1. Protective function of saliva is based on 

several mechanisms, including the presence of 

enzyme that has bactericidal action and causes lysis 

of complex capsular polysaccharides of 

staphylococci and streptococci. Name this enzyme: 

A.  Lysozyme 

B. Alpha-amylase 

C. Oligo-1,6-glucosidase 

D. Collagenase 

E. Beta-glucuronidase 

 2. A 3-year-old boy with pronounced 

hemorrhagic syndrome has no antihemophilic 

globulin A (factor VIII) in the blood plasma. 

Hemostasis has been impaired at the following 

stage: 

A. Internal mechanism of prothrombinase 

activation 

B. External mechanism of prothrombinase 

activation 

C. Conversion of prothrombin to thrombin 

D. Conversion of fibrinogen to fibrin 

E. Blood clot retraction 

 3. A 46-year-old woman suffering from 

cholelithiasis developed jaundice. Her urine became 

dark yellow, while feces are lightcolored. What 

substance will be the most increased in 

concentration in the blood serum in this case? 

A. Conjugated bilirubin 

B. Unconjugated bilirubin 

C. Biliverdine 

D. Mesobilirubin 

E. Urobilinogen 

 4. A traumatology unit received a patient with 

crushed muscular tissue. What biochemical indicator 

of urine will be raised in this case? 

A. Creatinine 

B. Total lipids 

C. Glucose 

D. Mineral salts 

E. Uric acid 

 5. A 30-year-old woman first developed pain, 

swelling, and skin redness in the area of joints about 

a year ago. Provisional diagnosis is rheumatoid 

arthritis. One of the likely causes of this disease is 

change in the structure of the following connective 

tissue protein: 

A. Collagen 

B. Mucin 

C. Myosin 

D. Ovalbumin 

E. Troponin 

 6. A patient with jaundice has high total 

bilirubin that is mainly indirect (unconjugated), high 

concentration of stercobilin in the feces and urine. 

The level of direct (conjugated) bilirubin in the 

blood plasma is normal. What type of jaundice can 

be suspected? 

A. Hemolytic 

B. Parenchymal (hepatic) 

C. Mechanical 

D. Neonatal 

E. Gilbert’s disease 

 7. To lose some weight a woman has been 

limiting the amount of products in her diet. 3 months 

later she developed edemas and her diuresis 

increased. What dietary component deficiency is the 

cause of this? 

A. Proteins 

B. Fats 

C. Carbohydrates 

D. Vitamins 

E. Minerals 

 8. A 5-year-old child is diagnosed with Bruton 

syndrome (X-linked agammaglobulinemia) that 

manifests itself in severe clinical course of bacterial 

infections and absence of B lymphocytes and plasma 

cells. What changes of immunoglobulin content can 

be observed in blood serum of the child with 

immunodeficiency? 

A. Decreased IgA, IgM 

B. Increased IgA, IgM 

C. Decreased IgD, IgE 

D. Increased IgD, IgE 

E. No changes 

 9. An unconscious patient was delivered by 

ambulance to the hospital. On objective examination 

the patient was found to have no reflexes, periodical 

convulsions, irregular breathing. After laboratory 

examination the patient was diagnosed with hepatic 

coma. Disorders of the central nervous system 

develop due to the accumulation of the following 

metabolite: 

A. Ammonia 

B. Urea 

C. Glutamine 

D. Bilirubin 

E. Histamine 

 10. A 30-year-old man with diabetes mellitus 

type I was hospitalized. The patient is comatose. 

Laboratory tests revealed hyperglycemia and 
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ketonemia. What metabolic disorder can be detected 

in this patient? 

A. Metabolic acidosis 

B. Metabolic alkalosis 

C. Respiratory acidosis 

D. Respiratory alkalosis 

E. Acid-base balance is normal 

 11. A 50-year-old inpatient during examination 

presents with glucosuria and blood glucose of 3,0 

mmol/l, which are the most likely to be caused by: 

A. Renal disorder 

B. Diabetes insipidus 

C. Myxedema 

D. Essential hypertension 

E. Pellagra 

 12. A 46-year-old female patient has a 

continuous history of progressive muscular 

(Duchenne’s) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case? 

A. Creatine phosphokinase 

B. Lactate dehydrogenase 

C. Pyruvate dehydrogenase 

D. Glutamate dehydrogenase 

E. Adenylate cyclase 

 13. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for? 

A. Myocardium infarction 

B. Viral hepatitis 

C. Collagenosis 

D. Diabetes mellitus 

E. Diabetes insipidus 

 14. A 30-year-old male patient with acute 

pancreatitis has been found to have a disorder of 

cavitary protein digestion. The reason for such 

condition can be the hyposynthesis and 

hyposecretion of the following enzyme: 

A. Tripsin 

B. Pepsin 

C. Lipase 

D. Dipeptidase 

E. Amylase 

 15. A 36-year-old female patient has a history of 

collagen disease. Urine analysis is likely to reveal an 

increased concentration of the following metabolite: 

A. Oxyproline 

B. Indican 

C. Creatinine 

D. Urea 

E. Urobilinogen 

 16. Jaundice treatment involves administration 

of barbiturates inducing the synthesis of UDP-

glucuronyl transferase. A medicinal effect is caused 

by the production of: 

A. Direct reacting (conjugated) bilirubin 

B. Indirect reacting (unconjugated) bilirubin 

C. Biliverdin 

D. Protoporphyrin 

E. Heme 

 17. A newborn child with pylorostenosis has 

often repeating vomiting accompanied by apathy, 

weakness, hypertonicity, sometimes convulsions. 

What disorder form of acid-base balance is it? 

A. Nongaseous alkalosis 

B. Gaseous alkalosis 

C. Gaseous acidosis 

D. Metabolic acidosis 

E. Excretory acidosis 

 18. A concentrated solution of sodium chloride 

was intravenously injected to an animal. This caused 

decreased reabsorption of sodium ions in the renal 

tubules. It is the result of the following changes of 

hormonal secretion: 

A. Aldosterone reduction 

B. Aldosterone increase 

C. Vasopressin reduction 

D. Vasopressin increase 

E. Reduction of atrial natriuretic factor 

 19. An infant has pylorospasm, weakness, 

hypodynamia, convulsions as a result of frequent 

vomiting. What kind of acid-base disbalance is it? 

A. Excretory alkalosis 

B. Excretory acidosis 

C. Metabolic acidosis 

D. Exogenous nongaseous acidosis 

E. Gaseous alkalosis 

 20. A patient with acute myocardial infarction 

has been administered heparin as a part of complex 

therapy. Some time after heparin injection the 

patient developed hematuria. What heparin 

antagonist should be injected in order to manage the 

complication? 

A. Protamine sulfate 

B. Vicasol 

C. Aminocaproic acid 

D. Neodicumarin 

E. Fibrinogen 

 21. A patient complained about dizziness, 

memory impairment, periodical convulsions. It was 

revealed that these changes were caused by a 

product of decarboxylation of glutamic acid. Name 

this product: 

A. GABA 

B. Pyridoxal phosphate 

C. TDP 
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D. ATP 

E. THFA 

 22. A patient with enteritis accompanied by 

massive diarrhea has low water rate in the 

extracellular space, high water rate inside the cells 

and low blood osmolarity. What is such disturbance 

of waterelectrolytic metabolism called? 

A. Hypo-osmolar hypohydration 

B. Hyperosmolar hypohydration 

C. Osmolar hypohydration 

D. Hypo-osmolar hyperhydration 

E. Hyperosmolar hyperhydration 

 23. A child has mental and physical retardation, 

grave damage of internal connective tissue. Urine 

analysis reveals keratan sulfates. What metabolic 

process is disturbed? 

A. Glycosaminoglycans 

B. Collagen 

C. Elastin 

D. Fibronectin 

E. Hyaluronic acid 

 24. Study of conversion of a food colouring 

agent revealed that neutralization of this xenobiotic 

takes place only in one phase - microsomal 

oxydation. Name a component of this phase: 

A. Cytochrome Р-450 

B. Cytochrome B 

C. Cytochrome C 

D. Cytochrome A 

E. Cytochrome oxidase 

 25. During an operation a patient got injection 

of muscle relaxant dithylinum. Relaxation of 

skeletal muscles and inhibition of respiration lasted 

two hours. This condition was caused by absence of 

the following enzyme in blood serum: 

A. Butyrylcholin esterase 

B. Catalase 

C. Acetylcholinesterase 

D. Glucose 6-phosphatase 

E. Glutathione peroxidase 

 26. A46 year old female patient has a 

continuous history of progressive muscular 

(Duchenne’s) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case? 

A. Creatine phosphokinase 

B. Lactate dehydrogenase 

C. Pyruvate dehydrogenase 

D. Glutamate dehydrogenase 

E. Adenylate cyclase 

 27. A 30-year-old woman has subnormal 

concentration of enzymes in the pancreatic juice. 

This might be caused by the hyposecretion of the 

following gastrointestinal hormone: 

A. Cholecystokinin-pancreozymin 

B. Somatostatin 

C. Secretin 

D. Gastro-inhibiting peptide 

E. Vaso-intestinal peptide 

 28. A month after surgical constriction of 

rabbit’s renal artery the considerable increase of 

systematic arterial pressure was observed. What of 

the following regulation mechanisms caused the 

animal’s pressure change? 

A. Angiotensin-II 

B. Vasopressin 

C. Adrenaline 

D. Noradrenaline 

E. Serotonin 

 29. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

paraprotein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine: 

A. Bence Jones protein 

B. Bilirubin 

C. Haemoglobin 

D. Ceruloplasmin 

E. Antitrypsin 

 30. A 62-year-old woman complains of frequent 

pain attacks in the area of her chest and backbone, 

rib fractures. Her doctor suspected myeloma 

(plasmocytoma). What of the following laboratory 

characteristics will be of the greatest diagnostic 

importance? 

A. Paraproteinemia 

B. Hyperalbuminemia 

C. Proteinuria 

D. Hypoglobulinemia 

E. Hypoproteinemia 

 31. A child has an acute renal failure. What 

biochemical factor found in saliva can confirm this 

diagnosis? 

A. Increase in urea concentration 

B. Increase in glucose concentration 

C. Decrease in glucose concentration 

D. Increase in concentration of higher fatty acids 

E. Decrease in nucleic acid concentration 

 32. After implantation of a cardiac valve a 

young man constantly takes indirect anticoagulants. 

His state was complicated by hemorrhage. What 

substance content has decreased in blood? 

A. Prothrombin 

B. Haptoglobin 

C. Heparin 

D. Creatin 
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E. Ceruloplasmin 

 33. After severe viral hepatitis a 4-year-old boy 

presents with vomiting, occasional loss of 

consciousness, convulsions. Blood test revealed 

hyperammoniemia. Such condition is caused by a 

disorder of the following biochemical hepatic 

process: 

A. Disorder of ammonia neutralization 

B. Disorder of biogenic amines neutralization 

C. Protein synthesis inhibition 

D. Activation of amino acid decarboxylation 

E. Inhibition of transamination enzymes 

 34. A patient suffering from chronic hyperacidic 

gastritis takes an antacid drug for heartburn 

elimination. After its ingestion the patient feels 

better but at the same time he has a sensation of 

stomach swelling. Which of the following drugs 

might be the cause of such side effect? 

A. Sodium hydrocarbonate 

B. Magnesium oxide 

C. Magnesium trisilicate 

D. Aluminium hydrooxide 

E. Pepsin 

 35. A 36-year-old female patient has a history of 

collagen disease. Urine analysis is likely to reveal an 

increased concentration of the following metabolite: 

A. Oxyproline 

B. Indican 

C. Creatinine 

D. Urea 

E. Urobilinogen 

 36. From the group of children who were eating 

sweet sappy watermelon two kids developed the 

signs of poisoning: rapid weakness, dizziness, 

headache, vomiting, edema, tachycardia, cyanosis of 

mouth, ears, tips of the fingers cyanosis. High 

concentration of nitrates was detected. What is the 

leading mechanism of the pathogenesis of the 

poisoning in the two children? 

A. Insufficiency of met-Hb-reductase 

B. Insufficiency of superoxiddismutase 

C. Block cytochrome oxidase 

D. Insufficiency glutathione pyroxidase 

E. Insufficiency of catalase 

 37. To prevent postoperative bleeding a 6-year-

old child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol: 

A. Carboxylation of glutamic acid 

B. Phosphorylation of serine radicals 

C. Partial proteolysis 

D. Polymerization 

E. Glycosylation 

 38. Blood analysis of a patient with jaundice 

reveals conjugated bilirubinemia, increased 

concentration of bile acids. There is no 

stercobilinogen in urine. What type of jaundice is it? 

A. Obstructive jaundice 

B. Hepatocellular jaundice 

C. Parenchymatous jaundice 

D. Hemolytic jaundice 

E. Cythemolytic jaundice 

 39. A 60-year-old patient was found to have a 

dysfunction of main digestive enzyme of saliva. 

This causes the disturbance of primary hydrolysis 

of: 

A. Carbohydrates 

B. Fats 

C. Proteins 

D. Cellulose 

E. Lactose 

 40. Osteolaterism is charcterized by a decrease 

in collagen strength caused by much less intensive 

formation of crosslinks in collagen fibrils. This 

phenomenon is caused by the low activity of the 

following enzyme: 

A. Lysyl oxidase 

B. Monoamino-oxidase 

C. Prolyl hydroxylase 

D. Lysyl hydroxylase 

E. Collagenase 

 41. A patient suffering from stenocardia was 

taking nitroglycerine which caused restoration of 

blood supply of myocardium and relieved pain in 

the cardiac area. What intracellular mechanism 

provides restoration of energy supply of insulted 

cells? 

A. Intensification of ATP resynthesis 

B. Reduction of ATP resynthesis 

C. Increased permeability of membranes 

D. Intensification of oxygen transporting into the 

cell 

E. Intensification of RNA generation 

 42. An infectious disease unit admitted a patient 

with signs of jaundice caused by hepatitis virus. 

Select an indicator that is specific only for 

parenchymatous jaundice: 

A. Increase in ALT and AST rate 

B. Hyperbilirubinemia 

C. Bilirubinuria 

D. Cholaemia 

E. Urobilinuria 

 43. A patient present with dysfunction of 

cerebral cortex accompanied by epileptic seizures. 

He has been administered a biogenic amine 
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synthetized from glutamate and responsible for 

central inhibition. What substance is it? 

A. Gamma-amino butyric acid 

B. Serotonin 

C. Dopamine 

D. Acetylcholine 

E. Histamine 

 44. Toxic affection of liver results in 

dysfunction of protein synthesis. It is usually 

accompanied by the following kind of 

dysproteinemia: 

A. Absolute hypoproteinemia 

B. Relative hypoproteinemia 

C. Absolute hyperproteinemia 

D. Relative hyperproteinemia 

E. Paraproteinemia 

 45. Hemoglobin catabolism results in release of 

iron which is transported to the bone marrow by a 

certain transfer protein and used again for the 

synthesis of hemoglobin. Specify this transfer 

protein: 

A. Transferrin (siderophilin) 

B. Transcobalamin 

C. Haptoglobin 

D. Ceruloplasmin 

E. Albumin 

 46. A 60-year-old patient with a long history of 

stenocardia takes coronarodilator agents. He has also 

been administered acetylsalicylic acid to reduce 

platelet aggregation. What is the mechanism of 

antiplatelet action of acetylsalicylic acid? 

A. It reduces the activity of cyclooxygenase 

B. It reduces the activity of phosphodiesterase 

C. It enhances the activity of platelet adenylate 

cyclase 

D. It enhances the synthesis of prostacyclin 

E. It has membrane stabilizing effect 

 47. A patient with diabetes developed a diabetic 

coma due to the acid-base imbalance. Specify the 

kind of this imbalance: 

A. Metabolic acidosis 

B. Metabolic alkalosis 

C. Respiratory acidosis 

D. Gaseous alkalosis 

E. Non-gaseous alkalosis 

 48. A patient with respiratory failure has blood 

pH of 7,35. pCO2 test revealed hypercapnia. Urine 

pH test revealed an increase in the urine acidity. 

What form of acid-base imbalance is the case? 

A. Compensated respiratory acidosis 

B. Compensated metabolic acidosis 

C. Decompensated metabolic acidosis 

D. Compensated respiratory alkalosis 

E. Decompensated respiratory alkalosis 

 49. A patient with jaundice has high total 

bilirubin that is mainly indirect (unconjugated), high 

concentration of stercobilin in the stool and urine. 

The level of direct (conjugated) bilirubin in the 

blood plasma is normal. What kind of jaundice can 

you think of? 

A. Hemolytic 

B. Parenchymal (hepatic) 

C. Mechanical 

D. Neonatal jaundice 

E. Gilbert’s disease 

 50. By the decarboxylation of glutamate in the 

CNS an inhibitory mediator is formed. Name it: 

A. GABA 

B. Glutathione 

C. Histamine 

D. Serotonin 

E. Asparagine 

 51. An unconscious patient was taken by 

ambulance to the hospital. On objective examination 

the patient was found to have no reflexes, periodical 

convulsions, irregular breathing. After laboratory 

examination the patient was diagnosed with hepatic 

coma. Disorders of the central nervous system 

develop due to the accumulation of the following 

metabolite: 

A. Ammonia 

B. Urea 

C. Glutamine 

D. Bilirubin 

E. Histamine 

 52. Enzymatic jaundices are accompanied by 

abnormal activity of UDPglucuronyl transferase. 

What compound is accumulated in blood serum in 

case of these pathologies? 

A. Unconjugated bilirubin 

B. Conjugated bilrubin 

C. Dehydrobilirubin 

D. Hydrobilirubin 

E. Choleglobin 

 53. For the study of serum proteins various 

physical and physicochemical methods can be used. 

In particular, serum albumins and globulins can be 

separated by this method: 

A. Electrophoresis 

B. Polarography 

C. Dialysis 

D. Spectrography 

E. Refractometry 

 54. Inherited diseases, such as 

mucopolysaccharidoses, are manifested in metabolic 

disorders of connective tissue, bone and joint 
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pathologies. The sign of this disease is the excessive 

urinary excretion of the following substance: 

A. Glycosaminoglycans 

B. Amino acids 

C. Glucose 

D. Lipids 

E. Urea 

 55. A 50-year-old patient with food poisoning is 

on a drip of 10% glucose solution. It not only 

provides the body with necessary energy, but also 

performs the function of detoxification by the 

production of a metabolite that participates in the 

following conjugation reaction: 

A. Glucuronidation 

B. Sulfation 

C. Methylation 

D. Glycosylation 

E. Hydroxylation 

 56. 6 hours after the myocardial infarction a 

patient was found to have elevated level of lactate 

dehydrogenase in blood. What isoenzyme should be 

expected in this case? 

A. LDH1 

B. LDH2 

C. LDH3 

D. LDH4 

E. LDH5 

 57. A patient has been administered an anti-

inflammatory drug that blocks the action of 

cyclooxygenase. Specify this anti-inflammatory 

agent: 

A. Aspirin 

B. Analgene 

C. Allopurinol 

D. Thiamin 

E. Creatine 

 58. One of the factors that causes obesity is the 

inhibition of fatty acids oxidation due to: 

A. Low level of carnitine 

B. Impaired phospholipid synthesis 

C. Excessive consumption of fatty foods 

D. Choline deficiency 

E. Lack of carbohydrates in the diet 

 59. Deficiency of linoleic and linolenic acids in 

the body leads to the skin damage, hair loss, delayed 

wound healing, thrombocytopenia, low resistance to 

infections. These changes are most likely to be 

caused by the impaired synthesis of the following 

substances: 

A. Eicosanoids 

B. Interleukins 

C. Interferons 

D. Catecholamines 

E. Corticosteroids 

 60. A 67-year-old male patient consumes eggs, 

pork fat, butter, milk and meat. Blood test results: 

cholesterol - 12,3 mmol/l, total lipids - 8,2 g/l, 

increased lowdensity lipoprotein fraction (LDL). 

What type of hyperlipoproteinemia is observed in 

the patient? 

A. Hyperlipoproteinemia type IIa 

B. Hyperlipoproteinemia type I 

C. Hyperlipoproteinemia type IIb 

D. Hyperlipoproteinemia type IV 

E. Cholesterol, hyperlipoproteinemia 

 61. A hypertensive patient had been keeping to a 

salt-free diet and taking antihypertensive drugs 

together with hydrochlorothiazide for a long time. 

This resulted in electrolyte imbalance. What 

disorder of the internal environment occurred in the 

patient? 

A. Hypochloremic alkalosis 

B. Metabolic acidosis 

C. Hyperkalemia 

D. Hypermagnesemia 

E. Increase in circulating blood volume 

 62. A patient underwent a course of treatment 

for atherosclerosis. Laboratory tests revealed an 

increase in the antiatherogenic lipoprotein fraction 

in the blood plasma. The treatment efficacy is 

confirmed by the increase in: 

A. HDL 

B. VLDL 

C. IDL 

D. LDL 

E. Chylomicrons 

 63. A 12-year-old patient was found to have 

blood serum cholesterol at the rate of 25 mmol/l. 

The boy has a history of hereditary familial 

hypercholesterolemia, which is caused by the 

impaired synthesis of the following protein 

receptors: 

A. Low density lipoproteins 

B. High density lipoproteins 

C. Chylomicrons 

D. Very low density lipoproteins 

E. Intermediate density lipoproteins 

 64. A 53-year-old male patient is diagnosed with 

Paget’s disease. The concentration of oxyproline in 

daily urine is sharply increased, which primarily 

means intensified disintegration of: 

A. Collagen 

B. Keratin 

C. Albumin 

D. Hemoglobin 

E. Fibrinogen 



 

192 

 

 65. Increased HDL levels decrease the risk of 

atherosclerosis. What is the mechanism of HDL 

anti-atherogenic action? 

A. They remove cholesterol from tissues 

B. They supply tissues with cholesterol 

C. They are involved in the breakdown of 

cholesterol 

D. They activate the conversion of cholesterol to 

bile acids 

E. They promote absorption of cholesterol in the 

intestine 

 66. A biochemical urine analysis has been 

performed for a patient with progressive muscular 

dystrophy. In the given case muscle disease can be 

confirmed by the high content of the following 

substance in urine: 

A. Creatine 

B. Porphyrin 

C. Urea 

D. Hippuric acid 

E. Creatinine 

 67. A patient has a critical impairment of 

protein, fat and hydrocarbon digestion. Most likely it 

has been caused by low secretion of the following 

digestive juice: 

A. Pancreatic juice 

B. Saliva 

C. Gastric juice 

D. Bile 

E. Intestinal juice 

 68. A 49-year-old male patient with acute 

pancreatitis was likely to develop pancreatic 

necrosis, while active pancreatic proteases were 

absorbed into the blood stream and tissue proteins 

broke up. What protective factors of the body can 

inhibit these processes? 

A. α2-macroglobulin, α1-antitrypsin 

B. Immunoglobulin 

C. Cryoglobulin, interferon 

D. Ceruloplasmin, transferrin 

E. Hemoplexin, haptoglobin 

 69. A 53-year-old male patient complains of 

acute pain in the right hypochondrium. Objective 

examination revealed scleral icterus. Laboratory 

tests revealed increased ALT activity, and 

stercobilin was not detected in the stool. What 

disease is characterized by these symptoms? 

A. Cholelithiasis 

B. Hemolytic jaundice 

C. Hepatitis 

D. Chronic colitis 

E. Chronic gastritis 

 70. A patient who had been taking diclofenac 

sodium for arthritis of mandibular joint developed 

an acute condition of gastric ulcer. Such side effect 

of this medicine is caused by inhibition of the 

following enzyme: 

A. Cyclooxygenase-1 (COX-1) 

B. Cyclooxygenase-2 (COX-2) 

C. Lipoxygenase 

D. Phosphodiesterase 

E. Monoamine oxidase 

 71. Patients with erythropoietic porphyria 

(Gunther’s disease) have teeth that fluoresce with 

bright red color when subjected to ultraviolet 

radiation; their skin is light-sensitive, urine is red-

colored. What enzyme can cause this disease, when 

it is deficient? 

A. Uroporphyrinogen III cosynthase 

B. Uroporphyrinogen I synthase 

C. Delta-aminolevulinate synthase 

D. Uroporphyrinogen decarboxylase 

E. Ferrochelatase 

 72. For biochemical diagnostics of myocardial 

infarction it is necessary to measure activity of a 

number of enzymes and their isoenzymes. What 

enzymatic test is considered to be the best to prove 

or disprove the diagnosis of infarction in the early 

period after the chest pain is detected? 

A. Creatine kinase isoenzyme CK-MB 

B. Creatine kinase isoenzyme CK-MM 

C. LDH1 lactate dehydrogenase isoenzyme 

D. LDH2 lactate dehydrogenase isoenzyme 

E. Aspartate aminotransferase cytoplasmic 

isoenzyme 

 73. A newborn baby has numerous 

hemorrhages. Blood coagulation tests reveal 

increased prothrombin time. The child is most likely 

to have a disorder of the following biochemical 

process: 

A. Production of gammacarboxyglutamate 

B. Conversion of homocysteine to methionine 

C. Conversion of methylmalonyl CoA to succinyl 

CoA 

D. Degradation of glutathione 

E. Hydroxylation of proline 

 74. A 67-year-old male patient consumes eggs, 

pork fat, butter, milk and meat. Blood test results: 

cholesterol - 12,3 mmol/l, total lipids - 8,2 g/l, 

increased low-density lipoprotein fraction (LDL). 

What type of hyperlipoproteinemia is observed in 

the patient? 

A. Hyperlipoproteinemia type IIa 

B. Hyperlipoproteinemia type I 

C. Hyperlipoproteinemia type IIb 
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D. Hyperlipoproteinemia type IV 

E. Cholesterol, hyperlipoproteinemia 

 75. A patient has severe blood loss caused by an 

injury. What kind of dehydration will be observed in 

this particular case? 

A. Iso-osmolar 

B. Hyposmolar 

C. Hyperosmolar 

D. Normosmolar 

E. - 

 76. Apatient has been admitted to the contagious 

isolation ward with signs of jaundice caused by 

hepatitis virus. Which of the symptoms given below 

is strictly specific for hepatocellular jaundice? 

A. Increase of ALT, AST level 

B. Hyperbilirubinemia 

C. Bilirubinuria 

D. Cholemia 

E. Urobilinuria 

 77. Disruption of nerve fiber myelinogenesis 

causes neurological disorders and mental 

retardation. These symptoms are typical for 

hereditary and acquired alterations in the 

metabolism of: 

A. Sphingolipids 

B. Neutral fats 

C. Higher fatty acids 

D. Cholesterol 

E. Phosphatidic acid 

 78. A 28-year-old patient undergoing treatment 

in the pulmonological department has been 

diagnosed with pulmonary emphysema caused by 

splitting of alveolar septum by tissular tripsin. The 

disease is cased by the congenital deficiency of the 

following protein: 

A. α1-proteinase inhibitor 

B. α2-macroglobulin 

C. Cryoglobulin 

D. Haptoglobin 

E. Transferrin 

 79. A 46-year-old female patient has continuous 

history of progressive muscular (Duchenne’s) 

dystrophy. Which blood enzyme changes will be of 

diagnostic value in this case? 

A. Creatine phosphokinase 

B. Lactate dehydrogenase 

C. Pyruvate dehydrogenase 

D. Glutamate dehydrogenase 

E. Adenylate cyclase 

 80. A 35-year-old man with peptic ulcer disease 

has undergone antrectomy. After the surgery 

secretion of the following gastrointestinal hormone 

will be disrupted the most: 

A. Gastrin 

B. Histamine 

C. Secretin 

D. Neurotensin 

E. Cholecystokinin 

 81. A 16-year-old adolescent is diagnosed with 

hereditary UDP (uridine diphosphate) 

glucuronyltransferase deficiency. Laboratory tests 

revealed hyperbilirubinemia caused mostly by 

increased blood content of the following substance: 

A. Unconjugated bilirubin 

B. Stercobilinogen 

C. Biliverdine 

D. Urobilinogen 

E. Conjugated bilirubin 

 82. After implantation of a cardiac valve a 

young man systematically takes indirect 

anticoagulants. His state was complicated by 

hemorrhage. What substance content has decreased 

in blood? 

A.  Prothrombin 

B. Haptoglobin 

C.  Creatin 

D.  Heparin  

E. Ceruloplasmin 

 83. To an emergency ward a 7-year-old child 

was delivered in the condition of allergic shock 

caused by a bee sting. High concentration of 

histamine is observed in blood. Production of this 

amine is the result of the following reaction: 

A. Decarboxylation 

B. Reduction 

C. Deamination 

D. Dehydrogenation 

E. Hydroxylation 

 84. A 65-year-old man suffering from gout 

complains of pain in his kidneys. Ultrasonic 

examination revealed kidney stones. A certain 

substance in increased concentration can cause 

kidney stones formation. Name this substance: 

A. Uric acid  

B. Bilirubin 

C. Urea 

D. Cystine 

E. Cholesterol 

 85. Along with normal hemoglobin types there 

can be pathological ones in the organism of an adult. 

Name one of them: 

A. HbS 

B. HbA2 

C. Hb02 

D. BbA1 

E. HbF 
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 86. An infant has pylorospasm, weakness, 

hypodynamia, convulsions as a result of frequent 

vomiting. What kind of acid-base disbalance is it? 

A. Excretory alkalosis 

B. Excretory acidosis 

C. Metabolic acidosis 

D. Exogenous nongaseous acidosis 

E. Gaseous alkalosis 

 87. Monoamine oxidase inhibitors are widely 

used as psychopharmacological drugs. They change 

the level of nearly all neurotransmitters in synapses, 

with the following neurotransmitter being the 

exception: 

A. Acetylcholine 

B. Serotonin 

C. Noradrenaline 

D. Adrenaline 

E. Dopamine 

 88. An unconscious patient was delivered by 

ambulance to the hospital. On objective examination 

the patient was found to present no reflexes, 

periodical convulsions, irregular breathing. After 

laboratory examination the patient was diagnosed 

with hepatic coma. Disorders of the central nervous 

system develop due to accumulation of the 

following metabolite: 

A. Ammonia 

B. Histamine 

C. Glutamine 

D. Bilirubin 

E. Urea  

 89. A 4-year-old child with hereditary, renal 

lesion has signs of rickets; vitamin D concentration 

in blood is normal. W Impaired synthesis of 

calcitriol hat is the most probable cause of rickets 

development? 

A. Impaired synthesis of calcitriol 

B. Hyperfunction of parathyroid gland 

C. Hypofunction of parathyroid glands 

D. Increased excretion of calcium 

E. Lack of calcium in food 

 90. Due to the use of poor-quality measles 

vaccine for preventive vaccination, a 1-year-old 

child developed an autoimmune renal injury. The 

urine was found to contain macromolecular proteins. 

What process of urine formation was disturbed? 

A.  Filtration 

B. Secretion and filtration 

C. Secretion 

D. Reabsorption 

E. Reabsorption and secretion 

 91. A 30-year-old man with diabetes mellitus 

type I was hospitalised. The patient is comatose. 

Laboratory tests revealed hyperglycemia and 

ketonemia. What metabolic disorder can be detected 

in this patient? 

A. Metabolic acidosis 

B. Respiratory acidosis 

C. Normal acid-base balance 

D. Respiratory alkalosis 

E. Metabolic alkalosis 

 92. A 28-year-old patient undergoing treatment 

in a pulmonological department has been diagnosed 

with pulmonary emphysema caused by splitting of 

alveolar septum by tissular tripsin. The disease is 

caused by the congenital deficiency of the following 

protein: 

A. α1-proteinase inhibitor 

B. α2-macroglobulin 

C. Cryoglobulin 

D. Haptoglobin 

E. Transferrin 

 93. A patient, who has been suffering for a long 

time from intestine disbacteriosis, has increased 

hemorrhaging caused by disruption of 

posttranslational modification of blood-coagulation 

factors II, VII, IX, and X in the liver. What vitamin 

deficiency is the cause of this condition? 

A. K 

B. P 

C. B12 

D. C 

E. B9 

 94. A 43-year-old patient suffers from acute 

pancreatitis with disrupted common bile duct 

patency. What condition can develop in this case? 

A. Mechanical jaundice 

B. Hemolytic jaundice 

C. Hepatocellular jaundice 

D. Hepatic coma 

E. Portal hypertension 

 95. Lymphocytes and other cells of our body 

synthesize universal antiviral agents as a response to 

viral invasion. Name these protein factors: 

A. Interferon 

B. Interleukin - 2 

C. Cytokines 

D. Interleukin - 4 

E. Tumor necrosis factor 

 96. Cholesterol content in blood serum of a 12-

year-old boy is 25 mmol/1. Anamnesis states 

hereditary familial hypercholesterolemia caused by 

synthesis disruption of receptor-related proteins for: 

A. Low-density lipoproteins  

B. Middle-density lipoproteins 

C. Chylomicrons 
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D. Very low-density lipoproteins 

E. High-density lipoproteins 

 97. A patient visited a dentist to extract a tooth. 

After the tooth had been extracted, bleeding from 

the tooth socket continued for 15 minutes. 

Anamnesis states that the patient suffers from active 

chronic hepatitis. What phenomenon can extend the 

time of hemorrhage? 

A. Decrease of fibrinogen content in blood 

B. Hypocalcemia 

C. Increased activity of anticoagulation system 

D. Decrease of albumin content in blood 

E. Thrombocytopenia 

 98. A patient suffers from disrupted patency of 

the airways at the level of small and medium – sized 

bronchial tubes. What changes of acid-base balance 

can occur in the patient? 

A. Respiratory acidosis 

B. Metabolic acidosis 

C. Respiratory alkalosis 

D. Acid-base balance remains unchanged 

E. Metabolic alkalosis 

 99. Upon toxic damage of hepatic cells resulting 

in disruption of liver function the patient developed       

edemas. What change of blood plasma is the main 

cause of edema development? 

A. Decrease of albumin content 

B. Decrease of fibrinogen content 

C. Increase of globulin content 

D. Decrease of globulin content 

E. Increase of albumin content 

 100. A 15-year-old boy has been diagnosed with 

acute viral hepatitis. What blood value should be 

determined to confirm acute affection of hepatic 

cells? 

A. Aminotransferase activity (AST, ALT) 

B. Cholesterol content 

C. Protein fraction content 

D. Unconjugated and conjugated bilirubin content 

E. Erythrocytes sedimentation rate (ESR) 

 101. A 53-year-old man is diagnosed with 

Paget’s disease. Concentration of hydroxyproline in 

daily urine is sharply increased, which primarily 

means intensified disintegration of: 

A. Collagen 

B. Keratin 

C. Albumin 

D. Hemoglobin 

E. Fibrinogen 

 102. An infant born prematurely 2 days ago 

presents with yellow coloring of skin and mucosa. 

Such a condition in the infant is caused by 

temporary deficiency of the following enzyme: 

A. UDP-glucuronyl transferase 

B. Aminolevulinate synthase 

C. Biliverdine reductase 

D. Heme oxygenase  

E. Heme synthetase 

 103. A 50-year-old woman diagnosed with 

cardiac infarction has been delivered into an 

intensive care ward. What enzyme will be the most 

active during the first two days? 

A. Aspartate aminotransferase 

B. Alanine aminotransferase 

C. LDH4 

D. Alanine aminopeptidase 

E. LDH5 

 104. A patient consulted a doctor with 

complaints of dyspnea occurring after physical 

exertion. Physical examination revealed anemia, 

paraprotein was detected among gamma globulin. 

What value should be determined in the patient’s 

urine to confirm the diagnosis of myeloma? 

A. Bence Jones protein 

B. Ceruloplasmin 

C. Hemoglodin 

D. Antitrypsin 

E. Bilirubin 

 105. A dry-cleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by disruption of synthesis of the following 

substance: 

A. Phosphatidylcholine 

B. Tristearin 

C. Phosphatidic acid 

D. Urea 

E. Cholic acid 

 106. A 35-year-old man with peptic ulcer 

disease has undergone antrectomy. After the surgery 

secretion of the following gastrointestinal hormone 

will be disrupted the most: 

A. Gastrin 

B. Histamine 

C. Secretin 

D. Cholecystokinin 

E. Neurotensin 

 107. A 16-year-old adolescent is diagnosed with 

hereditary UPD (uridine diphosphate) glucuronyl 

transferase deficiency. Laboratory tests revealed 

hyperbilirubinemia caused mostly by increased 

blood content of the following substance: 

A. Unconjugated bilirubin 

B. Conjugated bilirubin 

C. Urobilinogen 

D. Biliverdine 

E. Stercobilinogen 
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 108. A 16-year-old adolescent is diagnosed with 

hereditary UPD (uridine diphosphate) glucuronyl 

transferase deficiency. Laboratory tests revealed 

hyperbilirubinemia caused mostly by increased 

blood content of the following substance: 

A. Unconjugated bilirubin 

B. Conjugated bilirubin 

C. Urobilinogen 

D. Biliverdine 

E. Stercobilinogen 

 109. A 7-year-old child in the state of allergic 

shock caused by a bee sting has been delivered into 

an emergency ward. High concentration of 

histamine was observed in blood. Production of this 

amine was the result of the following reaction: 

A. Decarboxylation  

B. Dehydrogenation 

C. Hydroxylation 

D. Deamination 

E. Reduction 

 110. Along with normal hemoglobin types there 

can be pathological ones in the organism of an adult. 

Name one of them: 

A. HbS 

B. HbA2 

C. HbA1 

D. HbF 

E. HbO2 

 111. Monoamine oxidase inhibitors are widely 

used as psychopharmacological drugs. They change 

the level of nearly all neurotransmitters in synapses, 

with the following neurotransmitter being the 

exception: 

A. Acetylcholine 

B. Serotonin 

C. Dopamine 

D. Adrenaline 

E. Noradrenaline 

 112. In investigation of serum proteins various 

physical and physicochemical methods can be used. 

In particular, serum albumins and globulins can be 

separated by the method of: 

A. Electrophoresis 

B. Dialysis 

C. Refractometry 

D. Spectrography 

E. Polarography 

 113. A 60-year-old man suffering from chronic 

hepatitis frequently observes nasal and gingival 

hemorrhages, spontaneous hemorrhagic rashes on 

the skin and mucosa. Such presentations result from: 

A. Decreased synthesis of prothrombin and 

fibrinogen 

B. Increased blood content of aminotransferases 

C. Decreased synthesis of serum albumins 

D. Increased blood content of macroglobulins and 

cryoglobulins 

E. Decreased blood content of cholinesterase 

 114. A 3-year-old girl with mental retardation 

has been diagnosed with sphingomyelin lipidosis 

(Niemann-Pick disease). In this condition synthesis 

of the following substance is disrupted: 

A. Sphingomyelinase 

B. Gangliosides 

C. Ceramides 

D. Glycosyltransferase 

E. Sphingosine 

 115. Exophthalmus observed during 

thyrotoxicosis is caused by accumulation of highly 

water-binding substances within the retrobulbar 

tissues. Name these substances: 

A. Glycosaminoglycans 

B. ATP 

C. Creatine 

D. Cholesterol 

E. Phospholipids 

 116. Activation of a number of hemostatic 

factors occurs through their joining with calcium 

ions. What structural component allows for 

adjoining of calcium ions? 

A. Gamma-carboxyglutamic acid 

B. Gamma-aminobutyric acid 

C. Monoamine-dicarboxylic acids 

D. Hydroxyproline 

E. Gamma-oxybutyric acid 

 117. Cholesterol content in blood serum of 12-

year-old is 25 mmol/l. Anamnesis states hereditary 

familial hypercholesterolemia caused by synthesis 

disruption of receptor-related proteins for: 

A. Low-density lipoproteins 

B. High-density lipoproteins 

C. Middle-density lipoproteins 

D. Very low-density lipoproteins 

E. Chylomicrons   

 118. Leading symptoms of primary 

hyperparathyroidism are osteoporosis and renal 

damage resulting in urolithiasis development. What 

substances are the basis of uroliths in such cases? 

A. Calcium phosphate 

B. Cholesterol 

C. Bilirubin 

D. Uric acid 

E. Cystine 

 119. After consumption of rich food a patient 

has nausea and heartburn, steatorrhea. This 

condition might be caused by:    
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A Bile acid deficiency   

B Increased lipase secretion   

C Disturbed tripsin synthesis   

D Amylase deficiency   

E Disturbed phospholipase synthesis   

 120. An infant has apparent diarrhea resulting 

from improper feeding. One of the main diarrhea 

effects is plentiful excretion of sodium bicarbonate. 

What form of acid-base balance disorder is the case?    

A Metabolic acidosis   

B Metabolic alkalosis   

C Respiratory acidosis   

D Respiratory alkalosis   

E No disorders of acid-base balance will be 

observed   

 121. A mother consulted a doctor about her 5-

year-old child who develops erythemas, vesicular 

rash and skin itch under the influence of sun. 

Laboratory studies revealed decreased iron 

concentration in the blood serum, increased 

uroporphyrinogen I excretion with the urine. What is 

the most likely inherited pathology in this child?     

A Erythropoietic porphyria    

B Methemoglobinemia    

C Hepatic porphyria    

D Coproporphyria   

E Intermittent porphyria   

 122. A 3-year-old child with fever was given 

aspirin. It resulted in intensified erythrocyte 

haemolysis. Hemolytic anemia might have been 

caused by congenital insufficiency of the following 

enzyme:    

A Glucose 6-phosphate dehydrogenase   

B Glucose 6-phosphatase   

C Glycogen phosphorylase   

D Glycerol phosphate dehydrogenase   

E γ-glutamiltransferase   

 123. A 46-year-old female patient has a 

continuous history of progressive muscular 

(Duchenne's) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case?    

A Creatine phosphokinase    

B Lactate dehydrogenase    

C Pyruvate dehydrogenase    

D Glutamate dehydrogenase    

E Adenylate cyclase    

 124. Hydroxylation of endogenous substrates 

and xenobiotics requires a donor of protons. Which 

of the following vitamins can play this role? 

A Vitamin C 

B Vitamin P 

C Vitamin B6 

D Vitamin E 

E Vitamin A 

 125. A 4 y.o. child with signs of durative 

proteinic starvation was admitted to the hospital. 

The signs were as follows: growth inhibition, 

anemia, edemata, mental deficiency. Choose a cause 

of edemata development:    

A Reduced synthesis of albumins   

B Reduced synthesis of globulins   

C Reduced synthesis of hemoglobin   

D Reduced synthesis of lipoproteins   

E Reduced synthesis of glycoproteins   

 126. Tere is observed inhibited fibrillation in the 

patients with bile ducts obstruction, bleeding due to 

low level of absorbtion of some vitamin. What 

vitamin is in deficit? 

A К   

B А   

C D   

D Е   

E Carotene 

 127. A patient presents high activity of LDH1,2, 

aspartate aminotransferase, creatine phosphokinase. 

In what organ (organs) is the development of a 

pathological process the most probable?    

A. In the heart muscle (initial stage of myocardium 

infarction)   

B. In skeletal muscles (dystrophy, atrophy)   

C. In kidneys and adrenals   

D. In connective tissue   

E. In liver and kidneys   

 128. Buffer capacity of blood was decreased in 

the worker due to exhausting muscular work. Entry 

of what acid substance to the blood can this state be 

explained? 

A Lactate 

B Pyruvate 

C 1,3-bisphosphoglycerate 

D α-ketoglutarate 

E 3-phosphoglycerate 

 129. Increased breaking of vessels, enamel and 

dentine destruction in scurvy patients are caused by 

disorder of collagen maturing. What stage of 

modification of procollagen is disordered in this 

avitaminosis? 

A Hydroxylation of proline 

B Formation of polypeptide chains 

C Glycosylation of hydroxylysine residues 

D Removal of C-ended peptide from procollagen  

E Detaching of N-ended peptide  

 130. Aspirin has antiinflammatory effect due to 

inhibition of the cyclooxygenase activity. Level of 

what biological active acids will decrease? 

A Prostaglandins 
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B Leucotriens 

C Catecholamines 

D Biogenic amines 

E Iodinethyronyns 

 131. Examination of a patient revealed typical 

presentations of collagenosis. This pathology is 

characterized by increase of the following urine 

index:    

A Hydroxyproline    

B Arginine    

C Glucose    

D Mineral salts    

E Ammonium salts    

 132. Marked increase of activity of МВ-forms 

of CPK (creatinephosphokinase) and LDH-1 were 

revealed on the examination of the patient's blood. 

What is the most likely pathology? 

A Miocardial infarction 

B Hepatitis 

C Rheumatism 

D Pancreatitis 

E Cholecystitis 

 133. The concentration of albumins in human 

blood sample is lower than normal. This leads to 

edema of tissues. What blood function is damaged?   

A Maintaining the oncotic blood pressure   

B Maintaining the Ph level   

C Maintaining the body temperature   

D Maintaining the blood sedimentation system   

E All answers are correct   

 134. A 20-year-old patient complains of general 

weakness, dizziness, quick fatigability. Blood 

analysis results: Hb- 80 g/l. Microscopical 

examination results: erythrocytes are of modified 

form. This condition might be caused by:    

A Sickle-cell anemia   

B Hepatocellular jaundice   

C Acute intermittent porphyria   

D Obturative jaundice   

E Addison's disease   

 135. A patient has yellow skin colour, dark 

urine, dark-yellow feces. What substance will have 

strengthened concentration in the blood serum?    

A. Unconjugated bilirubin   

B. Conjugated bilirubin   

C. Mesobilirubin   

D. Verdoglobin   

E. Biliverdin   

 136. Ammonia is a very toxic substance, 

especially for nervous system. What substance takes 

the most active part in ammonia detoxication in 

brain tissues?    

A Glutamic acid   

B Lysine   

C Proline   

D Histidine   

E Alanine   

 137. A patient with high rate of obesity was 

advised to use carnitine as a food additive in order to 

enhance "fat burning". What is the role of carnitine 

in the process of fat oxidation?    

A Transport of FFA (free fatty acids) from cytosol 

to the mitochondria    

B Transport of FFA from fat depots to the tissues   

C It takes part in one of reactions of FFA beta-

oxidation    

D FFA activation    

E Activation of intracellular lipolysis    

 138. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generation of the 

following metabolite:    

A Choline    

B DOPA    

C Cholesterol    

D Acetoacetate    

E Linoleic acid    

 139. A 46-year-old woman suffering from 

chololithiasis developed jaundice. Her urine became 

dark-yellow and feces became colourless. Blood 

serum will have the highest concentration of the 

following substance:    

A Conjugated bilirubin 

B Unconjugated bilirubin    

C Biliverdin    

D Mesobilirubin    

E Urobilinogen    

 140. A 38-year-old patient suffers from 

rheumatism in its active phase. What laboratory 

characteristic of blood serum is of diagnostic 

importance in case of this pathology?    

A C-reactive protein   

B Uric acid   

C Urea   

D Creatinine   

E Transferrin   

 141. Patient experienced increased susceptibility 

of the skin to the sunlight. His urine after some time 

became dark-red. What is the most likely cause of 

this? 

A Porphyria 

B Hemolytic jaundice 

C Albinism   

D Pellagra  

E Alkaptonuria   
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 142. A patient with serious damage of muscular 

tissue was admitted to the traumatological 

department. What biochemical urine index will be 

increased in this case?    

A Creatinine   

B Common lipids   

C Glucose   

D Mineral salts   

E Uric acid   

 143. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for?    

A Myocardium infarction   

B Viral hepatitis   

C Collagenosis   

D Diabetes mellitus    

E Diabetes insipidus   

 144. A 30 y.o. woman had been ill for a year 

when she felt pain in the area of joints for the first 

time, they got swollen and skin above them became 

reddened. Provisional diagnosis is rheumatoid 

arthritis. One of the most probable causes of this 

disease is a structure alteration of a connective tissue 

protein:   

A Collagen   

B Mucin   

C Myosin   

D Ovoalbumin   

E Troponin   

 145. Examination of a 27-year-old patient 

revealed pathological changes in liver and brain. 

Blood plasma analysis revealed an abrupt decrease 

in the copper concentration, urine analysis revealed 

an increased copper concentration. The patient was 

diagnosed with Wilson’s degeneration. To confirm 

the diagnosis, it is necessary to study the activity of 

the following enzyme in blood serum:    

A Ceruloplasmin    

B Carbonic anhydrase    

C Xanthine oxidase    

D Leucine aminopeptidase    

E Alcohol dehydrogenase    

 146. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

paraprotein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine:    

A Bence Jones protein    

B Bilirubin    

C Haemoglobin    

D Ceruloplasmin    

E Antitrypsin    

 147. The concentration of albumins in human 

blood sample is lower than normal. This leads to 

edema of tissues. What blood function is damaged?   

A Maintaining the oncotic blood pressure   

B Maintaining the Ph level   

C Maintaining the body temperature   

D Maintaining the blood sedimentation system   

E All answers are correct   

 148. A 62 y.o. woman complains of frequent 

pains in the area of her chest and backbone, rib 

fractures. A doctor assumed myelomatosis 

(plasmocytoma). What of the following laboratory 

characteristics will be of the greatest diagnostical 

importance?    

A Paraproteinemia   

B Hyperalbuminemia   

C Proteinuria   

D Hypoglobulinemia   

E Hypoproteinemia   

 149. Pathological changes of the liver and brain 

were revealed in a 27-year-old patient. The copper 

concentration is abruptly decreased in blood plasma 

and increased in the urine. Wilson's disease was 

diagnosed. Activity of what enzyme in the blood 

serum should be examined to prove diagnisis?  

A Ceruloplasmin 

B Carboanhydraze 

C Xanthioxidase 

D Leucinamineopeptidaze 

E Alcoholdehydrogenaze 

 150. A child has an acute renal failure. What 

biochemical factor found in saliva can confirm this 

diagnosis?    

A. Increase in urea concentration   

B. Increase in glucose concentration    

C. Decrease in glucose concentration    

D. Increase in concentration of higher fatty acids    

E. Decrease in nucleic acid concentration    

 151. After severe viral hepatitis a 4-year-old boy 

presents with vommiting, occasional loss of 

consciousness, convulsions. Blood test revealed 

hyperammoniemia. Such condition is caused by a 

disorder of the following biochemical hepatic 

process:    

A Disorder of ammonia neutralization    

B Disorder of biogenic amines neutralization    

C Protein synthesis inhibition    

D Activation of amino acid decarboxylation    

E Inhibition of transamination enzymes    

 152. After implantation of a cardiac valve a 

young man constantly takes indirect anticoagulants. 

His state was complicated by hemorrhage. What 
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substance content has decreased in blood?   

A Prothrombin    

B Haptoglobin    

C Heparin     

D Creatin    

E Ceruloplasmin    

 153. Removal of gall bladder of a patient has 

disturbed processes of Ca absorption through the 

intestinal wall. What vitamin will stimulate this 

process?    

A D3    

B PP    

C C    

D B12    

E K    

 154. A 63-year-old woman developed signs of 

rheumatoid arthritis. Increase of which indicated 

blood values level could be helpful in proving 

diagnosis? 

A. Additive glycosaminoglycans 

B. Lipoproteids 

C. Acid phosphatase 

D. General cholesterol 

E. R-glycosidase 

 155. A patient complains of frequent diarrheas, 

especially after consumption of fattening food, and 

of body weight loss. Laboratory examination 

revealed steatorrhea; hypocholic feces. What can be 

the cause of this condition?    

A Obturation of biliary tracts   

B Mucous membrane inflammation of small 

intestine   

C Lack of pancreatic lipase   

D Lack of pancreatic phospholipase   

E Unbalanced diet   

 156. The greater amount of nitrogen is excreted 

from the organism in form of urea. Inhibition of urea 

synthesis and accumulation of ammonia in blood 

and tissues are induced by the decreased activity of 

the following liver enzyme:    

A Carbamoyl phosphate synthetase    

B Aspartate aminotransferase    

C Urease    

D Amylase   

E Pepsin   

 157. A 35 y.o. patient who often consumes 

alcohol was treated with diuretics. There appeared 

serious muscle and heart weakness, vomiting, 

diarrhea, AP- 100/60 mm Hg, depression. This 

condition is caused by intensified excretion with 

urine of:    

A Potassium   

B Sodium   

C Chlorine   

D Calcium   

E Phosphates   

 158. After intake of rich food a patient feels 

nausea and sluggishness; with time there appeared 

signs of steatorrhea. Blood cholesterine 

concentration is 9,2 micromole/l. This condition was 

caused by lack of:    

A. Bile acids   

B. Triglycerides   

C. Fatty acids   

D. Phospholipids   

E. Chylomicrons   

 159. Examination of a man who hadn't been 

consuming fats but had been getting enough 

carbohydrates and proteins for a long time revealed 

dermatitis, poor wound healing, vision impairment. 

What is the probable cause of metabolic disorder?    

A Lack of linoleic acid, vitamins A, D, E, K   

B Lack of palmitic acid   

C Lack of vitamins PP, H   

D Low caloric value of diet   

E Lack of oleic acid   

 160. A 44-year-old woman complains of 

common weakness, heart pain, considerable increase 

of body weigt. Objectively: moon-like face, 

hirsutism, AP- 165/100 mm Hg, height - 164 cm, 

weight - 103 kg; fat is mostly accumulated in the 

region of neck, upper shoulder girdle, stomach. 

What is the main pathogenetic mechanism of 

obesity?     

A. Increased production of glucocorticoids   

B. Decreased production of thyroidal hormones   

C. Increased production of insulin   

D. Decreased production of glucagon   

E. Increased production of mineralocorticoids   

 161. Examination of a patient with frequent 

hemorrhages from internals and mucous membranes 

revealed proline and lysine being a part of collagene 

fibers. What vitamin absence caused disturbance of 

their hydroxylation?   

A Vitamin C   

B Vitamin K   

C Vitamin A   

D Thiamine   

E Vitamin E   

 162. A 36-year-old female patient has a history 

of collagen disease. Urine analysis is likely to reveal 

an increased concentration of the following 

metabolite:    

A Oxyproline    

B Indican    

C Creatinine    
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D Urea    

E Urobilinogen    

 163. A patient suffers from hepatic cirrhosis. 

Examination of which of the following substances 

excreted by urine can characterize the state of 

antitoxic function of liver?    

A Hippuric acid   

B Ammonium salts   

C Kreatinine   

D Uric acid   

E Aminoacids    

 164. In patients with the biliary tract obstruction 

the blood coagulation is inhibited; the patients have 

frequent haemorrhages caused by the subnormal 

assimilation of the following vitamin:    

A K   

B A   

C D   

D E   

E C   

 165. A newborn child suffers from milk curdling 

in stomach, this means that soluble milk proteins 

(caseins) transform to insoluble proteins 

(paracaseins) by means of calcium ions and a certain 

enzyme. What enzyme takes part in this process?     

A Renin    

B Pepsin    

C Gastrin    

D Secretin    

E Lipase    

 166. A 4 y.o. boy has had recently serious viral 

hepatitis. Now there are such clinical presentations 

as vomiting, loss of consciousness, convulsions. 

Blood analysis revealed hyperammoniemia. 

Disturbunce of which biochemical process caused 

such pathological condition of the patient?   

A Disturbed neutralization of ammonia in liver   

B Disturbed neutralization of biogenic amines   

C Increased putrefaction of proteins in bowels   

D Activation of aminoacid decarboxylation   

E Inhibition of transamination enzyms   

 167. Examination of a patient suffering from 

chronic hepatitis revealed a significant decrease in 

the synthesis and secretion of bile acids. What 

process will be mainly disturbed in the patient’s 

bowels?    

A Fat emulsification    

B Protein digestion    

C Carbohydrate digestion   

D Glycerin absorption   

E Amino acid absorption   

 168. The energy inputs of a healthy man have 

been measured. In what position was the patient if 

his energy inputs were less than the main exchange?   

A Sleep   

B Rest   

C Easy work   

D Nervous exertion   

E Calmness   

 169. Glutamate decarboxylation results in 

formation of inhibitory transmitter in CNS. Name it:   

A GABA   

B Glutathione   

C Histamine   

D Serotonin   

E Asparagine   

 170. In course of histidine catabolism a biogenic 

amin is formed that has powerful vasodilatating 

effect. Name it:  

A Histamine   

B Serotonin   

C Dioxyphenylalanine   

D Noradrenalin   

E Dopamine   

 171. Desulfiram is widely used in medical 

practice to prevent alcocholism. It inhibits aldehyde 

dehydrogenase. Increased level of what metabolite 

causes aversion to alcochol?    

A. Acetaldehyde   

B. Ethanol   

C. Malonyl aldehyde   

D. Propionic aldehyde    

E. Methanol   

 172. Index of pH of the blood changed and 

became 7,3 in the patient with diabetus mellitus. 

Detecting of the components of what buffer system 

is used while diagnosing disorder of the acid-base 

equilibrium? 

A Bicarbonate 

B Phosphate 

C Hemoglobin 

D Oxyhemoglobin 

E Protein 

 173. As a result of posttranslative modifications 

some proteins taking part in blood coagulation, 

particularly prothrombin, become capable of 

calcium binding. The following vitamin takes part in 

this process:    

A K   

B C   

C A   

D B1   

E B2   

 174. A man got poisoned with mushrooms. 

They contain muscarine that stimulates muscarinic 

cholinoreceptors. What symptom is typical for 
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poisoning with inedible mushrooms?    

A Miosis   

B Mydriasis   

C Bronchi dilation   

D Heart rate rise   

E Arterial pressure rise   

 175. Diabetes mellitus causes ketosis as a result 

of activated oxidation of fatty acids. What disorders 

of acid-base equilibrium may be caused by 

excessive accumulation of ketone bodies in blood?    

A Metabolic acidosis   

B Metabolic alcalosis   

C Any changes woun't happen   

D Respiratory acidosis   

E Respiratory alcalosis   

 176. Osteolaterism is charcterized by a decrease 

in collagen strength caused by much less intensive 

formation of cross-links in collagen fibrils. This 

phenomenon is caused by the low activity of the 

following enzyme:    

A Lysyl oxidase    

B Monoamino-oxidase    

C Prolyl hydroxylase    

D Lysyl hydroxylase    

E Collagenase    

 177. A patient with suspected diagnosis 

"progressing muscular dystrophy" got his urine 

tested. What compound will confirm this diagnosis 

if found in urine?   

A Kreatine   

B Collagen   

C Porphyrin   

D Myoglobin   

E Calmodulin   

 178. An oncological patient had been 

administered methotrexate. With time target cells of 

the tumour lost sensitivity to this drug. At the same 

time the change in gene expression of the following 

enzyme is observed:    

A Dehydropholate reductase    

B Thiaminase    

C Deaminase    

D Pholate oxidase    

E Pholate decarboxylase    

 179. A patient complained about dizziness, 

memory impairment, periodical convulsions. It was 

revealed that these changes were caused by a 

product of decarboxylation of glutamic acid. Name 

this product:    

A GABA    

B Pyridoxal phosphate    

C TDP    

D ATP    

E THFA    

 180. Surgical removal of a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemia. What factor is necessary for absorption of 

this vitamin?    

A Gastromucoprotein   

B Gastrin   

C Hydrochloric acid   

D Pepsin   

E Folic acid   

 181. A patient presents with dysfunction of 

cerebral cortex accompanied by epileptic seizures. 

He has been administered a biogenic amine 

synthetized from glutamate and responsible for 

central inhibition. What substance is it?    

A Gamma-amino butyric acid    

B Serotonin    

C Dopamine    

D Acetylcholine    

E Histamine    

 182. Toxic affection of liver results in 

dysfunction of protein synthesis. It is usually 

accompanied by the following kind of 

dysproteinemia:    

A. Absolute hypoproteinemia   

B. Relative hypoproteinemia    

C. Absolute hyperproteinemia    

D. Relative hyperproteinemia    

E. Paraproteinemia   

 183. A newborn child was found to have 

reduced intensity of sucking, frequent vomiting, 

hypotonia. Urine and blood exhibit increased 

concentration of citrulline. What metabolic process 

is disturbed?    

A Ornithinic cycle   

B Tricarboxylic acid cycle   

C Glycolysis   

D Glyconeogenesis   

E Cori cycle   

 184. Dietary intake of a 30-year-old nursing 

woman contains 1000 mg of calcium, 1300 mg of 

phosphorus and 20 mg of iron per day. It is 

necessary to change content of these mineral 

substances in the following way:     

A. To increase phosphorus content    

B. To increase calcium content   

C. To reduce fluorine content    

D. To increase iron content    

E. To reduce iron content    

 185. Cardinal symptoms of primary 

hyperparathyroidism are osteoporosis and renal 

lesion along with development of urolithiasis. What 
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substance makes up the basis of these calculi in this 

disease?     

A Calcium phosphate    

B Uric acid    

C Cystine    

D Bilirubin    

E Cholesterol    

 186. Study of conversion of a food colouring 

agent revealed that neutralization of this xenobiotic 

takes place only in one phase - microsomal 

oxydation. Name a component of this phase:    

A Cytochrome Р-450     

B Cytochrome B    

C Cytochrome C    

D Cytochrome A    

E Cytochrome oxidase   

 187. A patient had hemorrhagic stroke. Blood 

examination revealed strengthened kinin 

concentration. The patient was prescribed contrical. 

It was administered in order to inhibit the following 

proteinase:   

A Kallikrein   

B Pepsin   

C Trypsin   

D Chemotrypsin   

E Collagenase   

 188. A 49-year-old driver complains about 

unbearable constricting pain behind the breastbone 

irradiating to the neck. The pain arose 2 hours ago. 

Objectively: the patient’s condition is grave, he is 

pale, heart tones are decreased. Laboratory studies 

revealed high activity of creatine kinase and LDH1. 

What disease are these symptoms typical for?    

A. Acute myocardial infarction    

B. Acute pancreatitis   

C. Stenocardia   

D. Cholelithiasis    

E. Diabetes mellitus   

 189. An oncological patient was prescribed 

methotrexate. With the lapse of time target cells of 

the tumour lost susceptibility to this drug. There is 

change of gene expression of the folowing enzyme:    

A Dehydrofolate reductase   

B Thiaminase   

C Deaminase   

D Folate oxidase   

E Folate decarboxylase   

 190. Hemoglobin catabolism results in release 

of iron which is transported to the bone marrow by a 

certain transfer protein and used again for the 

synthesis of hemoglobin. Specify this transfer 

protein:    

A Transferrin (siderophilin)     

B Transcobalamin     

C Haptoglobin    

D Ceruloplasmin    

E Albumin    

 191. Electrophoretic study of a blood serum 

sample, taken from the patient with pneumonia, 

revealed an increase in one of the protein fractions. 

Specify this fraction:    

A γ-globulins    

B Albumins    

C α1-globulins    

D α2-globulins    

E β-globulins   

 192. Some infectious diseases caused by 

bacteria are treated with sulfanilamides which block 

the synthesis of bacteria growth factor. What is the 

mechanism of their action?     

A They are antivitamins of para-amino benzoic 

acid     

B They inhibit the absorption of folic acid    

C They are allosteric enzyme inhibitors    

D They are involved in redox processes    

E They are allosteric enzymes    

 193. A patient with jaundice has high total 

bilirubin that is mainly indirect (unconjugated), high 

concentration of stercobilin in the stool and urine. 

The level of direct (conjugated) bilirubin in the 

blood plasma is normal. What kind of jaundice can 

you think of?     

A Hemolytic     

B Parenchymal (hepatic)     

C Mechanical     

D Neonatal jaundice     

E Gilbert's disease    

 194. By the decarboxylation of glutamate in the 

CNS an inhibitory mediator is formed. Name it:   

A GABA     

B Glutathione    

C Histamine     

D Serotonin    

E Asparagine    

 195. To prevent attacks of acute pancreatitis a 

doctor prescribed the patient trasylol (contrycal, 

gordox), which is an inhibitor of:    

A Trypsin    

B Elastase    

C Carboxypeptidase    

D Chymotrypsin    

E Gastricsin    

 196. A hospital has admitetd a patient 

complaining of abdominal bloating, diarrhea, 

flatulence after eating protein foods. These signs are 

indicative of the impaired digestion of proteins and 
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their increased degradation. Which of the following 

compounds is the product of this process?    

A. Indole    

B. Bilirubin    

C. Cadaverine    

D. Agmatine    

E. Putrescine    

 197. A 20-year-old male patient complains of 

general weakness, rapid fatigability, irritability, 

decreased performance, bleeding gums, petechiae on 

the skin. What vitamin deficiency may be a cause of 

these changes?    

A. Ascorbic acid    

B. Riboflavin    

C. Thiamine    

D. Retinol    

E. Folic acid    

 198. Enzymatic jaundices are accompanied by 

abnormal activity of UDP-glucuronyl transferase. 

What compound is accumulated in blood serum in 

case of these pathologies?     

A. Unconjugated bilirubin    

B. Conjugated bilrubin     

C. Dehydrobilirubin    

D. Hydrobilirubin    

E. Choleglobin    

 199. Desulfiram is widely used in medical 

practice to prevent alcocholism. It inhibits aldehyde 

dehydrogenase. Increased level of what metabolite 

causes aversion to alcochol? 

A. Acetaldehyde  

B. Ethanol 

C. Malonyl aldehyde 

D. Propionic aldehyde 

E. Methanol 

 200. Index of pH of the blood changed and 

became 7,3 in the patient with diabetus mellitus. 

Detecting of the components of what buffer system 

is used while diagnosing disorder of the acidbase 

equilibrium? 

A Bicarbonate 

B Phosphate 

C Hemoglobin 

D Oxyhemoglobin 

E Protein 

 201. Diabetes mellitus causes ketosis as a result 

of activated oxidation of fatty acids. What disorders 

of acid-base equilibrium may be caused by 

excessive accumulation of ketone bodies in blood? 

A Metabolic acidosis  

B Metabolic alcalosis 

C Any changes woun't happen 

D Respiratory acidosis 

E Respiratory alcalosis 

 202. Depressions and emotional insanities result 

from the deficit of noradrenalin, serotonin and other 

biogenic amines in the brain. Their concentration in 

the synapses can be increased by means of the 

antidepressants that inhibit the following enzyme: 

A Monoamine oxidase  

B Diamine oxidase 

C L-amino-acid oxidase 

D D-amino-acid oxidase 

E Phenylalanine-4-monooxygenase 

 203. A patient with suspected diagnosis 

"progressing muscular dystrophy" got his urine 

tested. What compound will confirm this diagnosis 

if found in urine? 

A Kreatine  

B Collagen 

C Porphyrin 

D Myoglobin 

E Calmodulin 

 204. Dietary intake of a 30-year-old nursing 

woman contains 1000 mg of calcium, 1300 mg of 

phosphorus and 20 mg of iron per day. It is 

necessary to change content of these mineral 

substances in the following way: 

A. To increase phosphorus content  

B. To increase calcium content 

C. To reduce fluorine content 

D. To increase iron content 

E. To reduce iron content 

 205. Cardinal symptoms of primary 

hyperparathyroidism are osteoporosis and renal 

lesion along with development of urolithiasis. What 

substance makes up the basis of these calculi in this 

disease? 

A Calcium phosphate  

B Uric acid 

C Cystine 

D Bilirubin 

E Cholesterol 

 206. Study of conversion of a food colouring 

agent revealed that neutralization of this xenobiotic 

takes place only in one phase - microsomal 

oxydation. Name a component of this phase: 

A Cytochrome Р-450  

B Cytochrome B 

C Cytochrome C 

D Cytochrome A 

E Cytochrome oxidase 

 207. A patient had hemorrhagic stroke. Blood 

examination revealed strengthened kinin 

concentration. The patient was prescribed contrical. 
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It was administered in order to inhibit the following 

proteinase: 

A Kallikrein  

B Pepsin 

C Trypsin 

D Chemotrypsin 

E Collagenase 

 208. A 42-year-old man was hospitalized to a 

cardiologic department with the diagnosis of 

stenocardia. The inhibitor of phosphodiesterase was 

included in the medicinal treatment of the patient 

The concentration of what substance will be 

increased in the cardiac muscle? 

A. cAMP  

B.GMP. 

C.AMP 

D. ADP. 

E. ATP. 

 209. An infant has apparent diarrhea resulting 

from improper feeding. One of the main diarrhea 

effects is plentiful excretion of sodium bicarbonate. 

What form of acid-base balance disorder is the case? 

A Metabolic acidosis 

B Metabolic alkalosis 

C Respiratory acidosis 

D Respiratory alkalosis 

E No disorders of acid-base balance will be 

observed 

 210. Buffer capacity of blood was decreased in 

the worker due to exhausting muscular work. Entry 

of what acid substance to the blood can this state be 

explained? 

A Lactate 

B Pyruvate 

C 1,3-bisphosphoglycerate 

D alpha-ketoglutarate 

E 3-phosphoglycerate 

 211. A 38-year-old patient suffers from 

rheumatism in its active phase. What laboratory 

characteristic of blood serum is of diagnostic 

importance in case of this pathology? 

A C-reactive protein  

B Uric acid 

C Urea 

D Creatinine 

E Transferrin 

 212. A 30 y.o. woman had been ill for a year 

when she felt pain in the area of joints for the first 

time, they got swollen and skin above them became 

reddened. Provisional diagnosis is rheumatoid 

arthritis. One of the most probable causes of this 

disease is a structure alteration of a connective tissue 

protein: 

A Collagen  

B Mucin 

C Myosin 

D Ovoalbumin 

E Troponin 

 213. Examination of a 27-year-old patient 

revealed pathological changes in liver and brain. 

Blood plasma analysis revealed an abrupt decrease 

in the copper concentration, urine analysis revealed 

an increased copper concentration. The patient was 

diagnosed with Wilson’s degeneration. To confirm 

the diagnosis, it is necessary to study the activity of 

the following enzyme in blood serum: 

A Ceruloplasmin  

B Carbonic anhydrase 

C Xanthine oxidase 

D Leucine aminopeptidase 

E Alcohol dehydrogenase 

 214. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

paraprotein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine: 

A Bence Jones protein  

B Bilirubin 

C Haemoglobin 

D Ceruloplasmin 

E Antitrypsin 

 215. A 62 y.o. woman complains of frequent 

pains in the area of her chest and backbone, rib 

fractures. A doctor assumed myelomatosis 

(plasmocytoma). What of the following laboratory 

characteristics will be of the greatest diagnostical 

importance? 

A Paraproteinemia  

B Hyperalbuminemia 

C Proteinuria 

D Hypoglobulinemia 

E Hypoproteinemia 

 216. Pathological changes of the liver and brain 

were revealed in a 27-year-old patient. The copper 

concentration is abruptly decreased in blood plasma 

and increased in the urine. Wilson's disease was 

diagnosed. Activity of what enzyme in the blood 

serum should be examined to prove diagnisis? 

A Ceruloplasmin 

B Carboanhydraze 

C Xanthioxidase 

D Leucinamineopeptidaze 

E Alcoholdehydrogenaze 

 217. A 50-year-old patient complains about 

general weakness, appetite loss and cardiac 



 

206 

 

arrhythmia. The patient presents with muscle 

hypotonia, flaccid paralyses, weakened peristaltic 

activity of the bowels. Such condition might be 

caused by: 

A Hypopotassemia  

B Hypoproteinemia 

C Hyperkaliemia 

D Hypophosphatemia 

E Hyponatremia 

 218. A 63-year-old woman developed signs of 

rheumatoid arthritis. Increase of which indicated 

blood values level could be helpful in proving 

diagnosis? 

A. Additive glycosaminoglycans 

B. Lipoproteids 

C. Acid phosphatase 

D. General cholesterol 

E. R-glycosidase 

 219. A 35 y.o. patient who often consumes 

alcohol was treated with diuretics. There appeared 

serious muscle and heart weakness, vomiting, 

diarrhea, AP- 100/60 mm Hg, depression. This 

condition is caused by intensified excretion with 

urine of: 

A Potassium  

B Sodium 

C Chlorine 

D Calcium 

E Phosphates 

 220. A patient suffers from hepatic cirrhosis. 

Examination of which of the following substances 

excreted by urine can characterize the state of 

antitoxic function of liver? 

A Hippuric acid  

B Ammonium salts 

C Kreatinine 

D Uric acid 

E Aminoacids 

 221. A patient has yellow skin colour, dark 

urine, achromatic feces. What substance will have 

strengthened concentration in the blood serum? 

A. Unconjugated bilirubin 

B. Conjugated bilirubin  

C. Mesobilirubin 

D. Verdoglobin 

E. Biliverdin 

 222. A 46-year-old woman suffering from 

chololithiasis developed jaundice. Her urine became 

dark-yellow and feces became colourless. Blood 

serum will have the highest concentration of the 

following substance: 

A Conjugated bilirubin  

B Unconjugated bilirubin 

C Biliverdin 

D Mesobilirubin 

E Urobilinogen 

 223. A 12-year-old patient was found to have 

blood serum cholesterol at the rate of 25 mmol/l. 

The boy has a history of hereditary familial 

hypercholesterolemia, which is caused by the 

impaired synthesis of the following protein 

receptors: 

A. Low density lipoproteins 

B. High density lipoproteins 

C. Chylomicrons 

D. Very low density lipoproteins 

E. Intermediate density lipoproteins 

 224. A 4 y.o. child with signs of durative protein 

starvation was admitted to the hospital. The signs 

were as follows: growth inhibition, anemia, edema, 

mental deficiency. Choose a cause of edema 

development: 

A Reduced synthesis of albumins  

B Reduced synthesis of globulins 

C Reduced synthesis of hemoglobin 

D Reduced synthesis of lipoproteins 

E Reduced synthesis of glycoproteins 

 225. The concentration of albumins in human 

blood sample is lower than normal. This leads to 

edema of tissues. What blood function is damaged? 

A Maintaining the oncotic blood pressure  

B Maintaining the Ph level 

C Maintaining the body temperature 

D Maintaining the blood sedimentation system 

E All answers are correct 

 226. According to the results of glucose 

tolerance test, the patient has no disorder of 

carbohydrate tolerance. Despite that, glucose is 

detected in the patients’s urine (5 mmol/l). The 

patient has been diagnosed with renal diabetes. 

What renal changes cause glucosuria in this case? 

A. Decreased activity of glucose reabsorption 

enzymes 

B. Increased activity of glucose reabsorption 

enzymes 

C. Exceeded glucose reabsorption threshold 

D. Increased glucose secretion 

E. Increased glucose filtration 

 227. On the third day of life an infant's skin got 

icteric colouring. The child was born with body 

weight of 3,200 kg, body length of 52 cm. The child 

is active. There is puerile respiration above the 

lungs. Respiratory rate is 36/min, heart sounds are 

rhythmic, heart rate is 130/min. Abdomen is soft, 

liver comes out from the edge of costal arch by 2 
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cm, spleen is not palpable. Feces are in form of 

meconium. What is the most probable diagnosis?     

A. Physiologic jaundice.    

B. Biliary tracts atresia.    

C. Neonatal sepsis.   

D. Minkowsky-Shauffard disease.    

E. Hemolytic disease of newborn.   

 228. After consumption of rich food a patient 

has nausea and heartburn, steatorrhea. This  

condition might be caused by:    

A. Bile acid deficiency.   

B. Increased lipase secretion.   

C. Disturbed tripsin synthesis.   

D. Amylase deficiency.   

E. Disturbed phospholipase synthesis.   

 229. A patient has yellow skin colour, dark 

urine, dark-yellow feces. What substance will have 

strengthened concentration in the blood serum?    

A. Unconjugated bilirubin.   

B. Conjugated bilirubin.   

C. Mesobilirubin.   

D. Verdoglobin.   

E. Biliverdin.   

 230. A 46-year-old woman suffering from 

chololithiasis developed jaundic Her urine became 

dark-yellow and feces became colourless. Blood 

serum will have the highest concentration of the 

following substance:    

A. Conjugated bilirubin. 

B. Unconjugated bilirubin.    

C. Biliverdin.    

D. Mesobilirubin.    

E. Urobilinogen.    

 231. A patient complains of frequent diarrheas, 

especially after consumption of fattening food, and 

of body weight loss. Laboratory examination 

revealed steatorrhea; hypocholic feces. What can be 

the cause of this condition?    

A. Obturation of biliary tracts.   

B. Mucouse membrane inflammation of small 

intestine.   

C. Lack of pancreatic lipase.   

D. Lack of pancreatic phospholipase.   

E. Unbalanced diet.    

 232. After intake of rich food a patient feels 

nausea and sluggishness; with time there appeared 

signs of steatorrhe Blood cholesterine concentration 

is 9,2 micromole/l. This condition was caused by 

lack of:    

A. Bile acids.   

B. Triglycerides.   

C. Fatty acids.   

D. Phospholipids.   

E. Chylomicrons.   

 233. A patient suffers from hepatic cirrhosis. 

Examination of which of the following substances 

excreted by urine can characterize the state of 

antitoxic function of liver?    

A. Hippuric acid.   

B. Ammonium salts.   

C. Creatinine.   

D. Uric acid.   

E. Aminoacids.    

 234. Study of conversion of a food colouring 

agent revealed that neutralization of this 

xenobiotictakes place only in one phase - 

microsomal oxydation. Name a component of this 

phase:    

A. Cytochrome Р-450.     

B. Cytochrome B.    

C. Cytochrome C.    

D. Cytochrome A.    

E. Cytochrome oxidase.   

 235. A 48 y.o. patient was admitted to the 

hospital with complaints about weakness, irritability, 

sleep disturbance. Objectively:  skin and scleras are 

yellow. In blood: conjugated bilirubin, cholalemia. 

Feces are acholic. Urine is of dark colour (bilirubin).  

What jaundice is it?    

A. Mechanic.    

B. Gilbert's syndrome.    

C. Parenchymatous.    

D. Hemolytic.    

E. Crigler-Najjar syndrome.   

 236. A 4 y.o. boy has had recently serious viral 

hepatitis. Now there are such clinical presentations 

as vomiting, loss of consciousness, convulsions. 

Blood analysis revealed hyperammoniemia. 

Disturbunce of which biochemical process caused 

such pathological condition of the patient?    

A. Disturbed neutralization of ammonia in liver. 

B. Inhibition of transamination enzymes.    

C. Activation of aminoacid decarboxylation.    

D. Increased putrefaction of proteins in bowels.     

E. Disturbed neutralization of biogenic amines.    

 237. A full-term newborn child has yellowish 

skin and mucous membranes. This might be 

probably caused by temporary deficiency of the 

following enzyme:  

A. UDP-glucoronyltransferase. 

B. Heme synthetase.  

C. Uridine transferase.  

D. Heme oxygenase.  

E. Biliverdin reductase.    

 238. Jaundice treatment involves administration 

of barbiturates inducing the synthesis of UDP-
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glucuronyl transferase. A medicinal effect is caused 

by the production of:  

A. Direct reacting (conjugated) bilirubin  

B. Protoporphyrin.  

C. Biliverdin. 

D. Indirect reacting (unconjugated) bilirubin.  

E. Heme. 

 239. Blood analysis of a patient with jaundice 

reveals conjugated bilirubinemia, increased 

concentration of bile acids. There is no 

stercobilinogen in urine. What type of jaundice is it?  

A. Obstructive jaundice.  

B. Parenchymatous jaundice.  

C. Cythemolytic jaundice.  

D. Hemolytic jaundice.  

E. Hepatocellular jaundice. 

 240. For assessment of the neutralizing function 

of liver a patient with chronic hepatitis went through 

a test with natrium benzoate load. The excretion of 

what acid with urine will characterize the 

neutrolizing function of liver?    

A. Hippuric acid. 

B. Phenylacetic acid   

C. Citric acid   

D. Valeric acid   

E.  Oxalic acid  

 241. A 25-year-old patient with a hereditary 

enzymopathy (Gilbert's disease) has a disorder of 

bilirubin conjugation in liver. What enzyme is not 

synthesized in this patient? 

A. UDP-glucuronyl transferase. 

B. UDP-glucose pyrophosphorylase 

C. UDP-glycogen transferase 

D. Ornithine carbomoyltransferase 

E. Amidophosphoribosyltransferase 

 242. For several days a 55-year-old female 

patient has had pain attacks in the right upper 

quadrant after eating fatty foods. Visually, there is 

yellowness of sclera and skin. The patient has 

acholous stool, beer-colored urine. What substance 

present in the patient's urine causes its dark color? 

A. Conjugated bilirubin. 

B. Ketone bodies 

C. Unconjugated bilrubin 

D. Stercobilin 

E. Bilirubin glucuronides 

 243. After consumption of rich food a patient 

has nausea and heartburn, steatorrhea. This 

condition might be caused by:    

A. Bile acid deficiency.   

B. Increased lipase secretion.   

C. Disturbed tripsin synthesis.   

D. Amylase deficiency.   

E. Disturbed phospholipase synthesis.   

 244. An infant has apparent diarrhea resulting 

from improper feeding. One of the main diarrhea 

effects is plentiful excretion of sodium bicarbonat 

What form of acid-base balance disorder is the case?    

A. Metabolic acidosis.   

B. Metabolic alkalosis.   

C. Respiratory acidosis.   

D. Respiratory alkalosis.   

E. No disorders of acid-base balance will be 

observing.   

 245. Patient with encephalopathy was admitted 

to the neurological in-patient department. 

Correlation of increasing of encephalopathy and 

substances absorbed by the bloodstream from the 

intestines was reveale What substances that are 

created in the intestines can cause endotoxemia?   

A. Indole. 

B. Butyrate. 

C. Acetacetate. 

D. Biotin. 

E. Ornithine. 

 246. A 4 y.o. child with signs of durative 

proteinic starvation was admitted to the hospital. 

The signs were as follows: growth inhibition, 

anemia, edemata, mental deficiency. Choose a cause 

of edemata development:    

A. Reduced synthesis of albumins.   

B. Reduced synthesis of globulins.   

C. Reduced synthesis of hemoglobin.   

D. Reduced synthesis of lipoproteins.   

E. Reduced synthesis of glycoproteins.   

 247. A patient complains of frequent diarrheas, 

especially after consumption of fattening food, and 

of body weight loss. Laboratory examination 

revealed steatorrhea; hypocholic feces. What can be 

the cause of this condition?    

A. Obturation of biliary tracts.   

B. Mucous membrane inflammation of small 

intestine.   

C. Lack of pancreatic lipas.   

D. Lack of pancreatic phospholipase   

E. Unbalanced diet.   

 248. After intake of rich food a patient feels 

nausea and sluggishness; with time there appeared 

signs of steatorrhea. Blood cholesterine 

concentration is 9,2 micromole/l. This condition was 

caused by lack of:    

A. Bile acids.   

B. Triglycerides.   

C. Fatty acids.   

D. Phospholipids.   

E. Chylomicrons.   
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 249. A newborn child suffers from milk curdling 

in stomach, this means that soluble milk proteins 

(caseins) transform to insoluble proteins 

(paracaseins) by means of calcium ions and a certain 

enzyme. What enzyme takes part in this process?     

A. Renin.    

B. Pepsin.    

C. Gastrin.    

D. Secretin.    

E. Lipas.    

 250. A newborn develops dyspepsia after the 

milk feeding. When the milk is substituted by the 

glucose solution the dyspepsia symptoms disappear. 

The newborn has the subnormal activity ofthe 

following enzyme:    

A. Lactase.   

B. Invertase.   

C. Maltase.   

D. Amylase.   

E. Isomaltase.  

 251. A patient suffers from hepatic cirrhosis. 

Examination of which of the following substances 

excreted by urine can characterize the state of 

antitoxic function of liver?    

A. Hippuric acid.   

B. Ammonium salts.   

C. Creatinine.   

D. Uric acid.   

E. Aminoacids.    

 252. Examination of a patient suffering from 

chronic hepatitis revealed a significant decrease in 

the synthesis and secretion of bile acids. What 

process will be mainly disturbed in the patient’s 

bowels?    

A. Fat emulsification.    

B. Protein digestion.    

C. Carbohydrate digestion.   

D. Glycerin absorption.   

E. Amino acid absorption.   

 253. Examination of a man who hadn't been 

consuming fats but had been getting enough  

carbohydrates and proteins for a long time revealed 

dermatitis, poor wound healing, vision impairment. 

What is the probable cause of metabolic disorder?    

A. Lack of linoleic acid, vitamins A, D, E, K.   

B. Lack of palmitic acid.   

C. Lack of vitamins PP, H.   

D. Low caloric value of diet.   

E. Lack of oleic acid.   

 254. A 30-year-old woman was diagnosed with 

insufficiency of exocrinous function of pancreas. 

Hydrolisis of what nutrients will be disturbed?  

A. Proteins, fats, carbohydrates. 

B. Proteins, carbohydrates.  

C. Fats, carbohydrates.    

D. Proteins, fats  

E. Proteins.  

 255. A 1-year-old child with symptoms of 

muscle involvement was admitted to the hospital. 

Examination revealed carnitine deficiency in his 

muscles. What process disturbance is the 

biochemical basis of this pathology?  

A. Transporting of fatty acids to mitochodrions. 

B. Substrate phosphorylation.  

C. Lactic acid utilization.   

D. Actin and myosin synthesis.  

E. Regulation of Ca2+ level in mitochondrions.  

 256. A patient has a disturbed absorbtion of fat 

hydrolysates. It might have been caused by a deficit 

in the small intestine cavity:     

A. Of bile acids.    

B. Of lipolytic enzymes.    

C. Of bile pigments.    

D. Of sodium ions.    

E. Of liposoluble vitamins.   

 257. A 60-year-old patient was found to have a 

dysfunction of main digestive enzyme of saliva. 

This causes the disturbance of primary hydrolysis 

of: 

A. Carbohydrates. 

B. Fats.  

C. Cellulose.  

D. Proteins.  

E. Lactose. 

 258. A patient with hypochromic anemia has 

splitting hair and loss of hair, increased nail brittling 

and taste alteration. What is the mechanism of the 

development of these symptoms?  

A. Deficiency of iron-containing enzymes. 

B. Decreased production of parathyrin.  

C. Deficiency of vitamin А.  

D. Deficiency of vitamin В12. 

E. Decreased production of thyroid hormones.  

 259. A 50-year-old woman with myocardial 

infarction has been delivered to the intensive care 

unit. Which enzyme's activity will be most increased 

during the first two days?     

A. Aspartate aminotransferase     

B. LDH4     

C. LDH5     

D. Alanine aminotransferase        

E. Alanine aminopeptidase   

 260. After severe viral hepatitis a 4-year-old boy 

presents with vomiting, occasional loss of 

consciousness, convulsions. Blood test revealed 

hyperammoniemia. Such condition is caused by a 
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disorder of the following biochemical hepatic 

process:     

A. Disorder of ammonia neutralization     

B. Inhibition of transamination enzymes     

C. Activation of amino acid decarboxylation     

D. Disorder of biogenic amines neutralization     

E. Protein synthesis inhibition 

 261. Depressions and emotional disorders result 

from noradrenaline, serotonin and other biogenic 

amines deficiency in brain.  Concentration of these 

compounds in synapses can be increased by means 

of antidepressants that inhibit the activity of the 

following enzyme:     

A. Monoamine oxidase     

B. L-amino acid oxidase     

C. Diamine oxidase     

D. Phenylalanine-4-monooxigenase     

E. D-amino acid oxidase    

 262. A mother consulted a doctor about her 5-

year-old child who develops erythemas, vesicular 

rash and skin itch under the influence of sun. 

Laboratory studies revealed decreased iron 

concentration in the blood serum, increased 

uroporphyrinogen I excretion with the urine. What is 

the most likely inherited pathology in this child?     

A. Erythropoietic porphyria.    

B. Methemoglobinemia.    

C. Hepatic porphyria.   

D. Coproporphyria.   

E. Intermittent porphyria.  

 263. A 4 y.o. child with signs of durative 

proteinic starvation was admitted to the hospital. 

The signs were as follows: growth inhibition, 

anemia, edemata, mental deficiency. Choose a cause 

of edemata development:    

A. Reduced synthesis of albumins.   

B. Reduced synthesis of globulins.   

C. Reduced synthesis of hemoglobin.   

D. Reduced synthesis of lipoproteins.   

E. Reduced synthesis of glycoproteins.   

 264. During metabolic process active forms of 

the oxygen including superoxide anion radical are 

formed in the human body. With help of what 

enzyme is this anion activated? 

A. Superoxide dismutase. 

B. Catalase. 

C. Peroxidase. 

D. Glutathioneperoxidase. 

E. Glutathionereductase. 

 265. A 20-year-old patient complains of general 

weakness, dizziness, quick fatigability. Blood 

analysis results: Hb- 80 g/l. Microscopical 

examination results: erythrocytes are of modified 

form. This condition might be caused by:    

A. Sickle-cell anemia.   

B. Hepatocellular jaundice.   

C. Acute intermittent porphyria.   

D. Obturative jaundice.   

E. Addison's disease.   

 266. A patient has yellow skin colour, dark 

urine, dark-yellow feces. What substance will have 

strengthened concentration in the blood serum?    

A. Unconjugated bilirubin.   

B. Conjugated bilirubin.   

C. Mesobilirubin.   

D. Verdoglobin.   

E. Biliverdin.   

 267. A 46-year-old woman suffering from 

chololithiasis developed jaundice. Her urine became 

dark-yellow and feces became colourless. Blood 

serum will have the highest concentration of the 

following substance:    

A. Conjugated bilirubin. 

B. Unconjugated bilirubin.    

C. Biliverdin.    

D. Mesobilirubin.    

E. Urobilinogen.   

 268. Patient experienced increased susceptibility 

of the skin to the sunlight. His urine after some time 

became darker. What is the most likely cause of 

this? 

A. Porphyria. 

B. Hemolytic jaundice. 

C. Albinism.   

D. Pellagra.  

E. Alkaptonuria.  

 269. A patient, who suffers from congenital 

erythropoietic porphyria, has skin photosensitivity. 

The accumulation of what compound in the skin 

cells can cause it?  

A. Uroporphyrinogen 1.  

B. Uroporphyrinogen 2.  

C. Coproporphyrinogen 3.  

D. Protoporphyrin.  

E. Heme.  

 270. Examination of initial molecular structure 

revealed substitution of the glutamic acid by valine. 

What inherited pathology is it typical for?  

A. Sickle-cell anemia. 

B. Favism.  

C. Hemoglobinosis.   

D. Thalassemia.  

E. Minkowsky-Shauffard disease.  

 271. A 7-year-old girl has signs of anemia. 

Laboratory examination revealed pyruvate kinase 
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deficiency in erythrocytes. What process disturbance 

plays the main role in anemia development?  

A. Anaerobic glycolysis. 

B. Peroxide decomposition.  

C. Tissue respiration.   

D. Aminoacids desamination.  

E. Oxidative phosphorylation.  

 272. An infant has apparent diarrhea resulting 

from improper feeding. One of the main diarrhea 

effects is plentiful excretion of sodium bicarbonate. 

What form of acid-base balance disorder is the case?    

A. Metabolic acidosis.   

B. Metabolic alkalosis.   

C. Respiratory acidosis.   

D. Respiratory alkalosis.   

E. No disorders of acid-base balance will be 

observed.   

 273. Durative proteinic starvation leads to 

growth inhibition, anemia, edemata, mental 

deficiency. Choose a cause of edemata development:     

A. Reduced synthesis of albumins.    

B. Reduced synthesis of haemoglobin.   

C. Reduced synthesis of lipoproteins.    

D. Reduced synthesis of globulins.    

E. Reduced synthesis of glycoproteins. 

 274. Hyperglycemia rate in a patient with 

diabetes mellitus can be retrospectively estimated 

(over the last 4-8 weeks before the examination) on 

the ground of the rate of the following blood plasma 

protein:  

A. Glycated haemoglobin. 

B. Fibrinogen.  

C. Ceruloplasmin.  

D. Albumin.  

E. C-reactive protein.   

 275. The concentration of albumins in human 

blood sample is lower than normal. This leads to 

edema of tissues. What blood function is damaged?   

A. Maintaining the oncotic blood pressure.   

B. Maintaining the pH level.   

C. Maintaining the body temperature.   

D. Maintaining the blood sedimentation system.   

E. All answers are correct.   

 276. A 38-year-old patient suffers from 

rheumatism in its active phase. What laboratory  

characteristic of blood serum is of diagnostic 

importance in case of this pathology?    

A. C-reactive protein.   

B. Uric acid.   

C. Urea.   

D. Creatinin.   

E. Transferrin.   

 277. Examination of a 27-year-old patient 

revealed pathological changes in liver and brain. 

Blood plasma analysis revealed an abrupt decrease 

in the copper concentration, urine analysis revealed 

an increased copper concentration. The patient was 

diagnosed with Wilson’s degeneration. To confirm 

the diagnosis, it is necessary to study the activity of 

the following enzyme in blood serum:    

A. Ceruloplasmin.    

B. Carbonic anhydrase.    

C. Xanthine oxidase.   

D. Leucine aminopeptidase.    

E. Alcohol dehydrogenase.    

 278. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

paraprotein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine:    

A. Bence Jones protein.    

B. Bilirubin.    

C. Haemoglobin.    

D. Ceruloplasmin.    

E. Antitrypsin.    

 279. From the group of children who were 

eating sweet sappy watermelon two kids developed 

the signs of poisoning: rapid weakness, dizziness, 

headache, vomiting, edeama, tachycardia, cyanosis 

of mouth, ears, tips of the fingers. High 

concentration of nitrates was detected. What is the 

leading mechanism of the pathogenesis of the 

poisoning in the two children?  

A. Insufficiency of met-Hb-reductase 

B. Insufficiency glutathione pyroxidase  

C. Insufficiency of catalase  

D. Insufficiency of superoxiddismutase 

E. Block cytochrome oxidase  

 280. A 62 y.o. woman complains of frequent 

pains in the area of her chest and backbone, rib 

fractures. A doctor assumed myelomatosis 

(plasmocytoma). What of the following laboratory 

characteristics will be of the greatest diagnostical 

importance?    

A. Paraproteinemia.   

B. Hyperalbuminemia.  

C. Proteinuria.   

D. Hypoglobulinemia.   

E. Hypoproteinemia.   

 281. Pathological changes of the liver and brain 

were revealed in a 27-year-old patient. The copper 

concentration is abruptly decreased in blood plasma 

and increased in the urine. Wilson's disease was 
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diagnosing. Activity of what enzyme in the blood 

serum should be examined to prove diagnisis?  

A. Ceruloplasmine. 

B. Carboanhydrase. 

C. Xanthioxidase. 

D. Leucinamineopeptidase. 

E. Alcoholdehydrogenase. 

 282. Post-translational modification of plasmic 

factors of blood coagulation are formed with the 

participation of vitamin K. It is used as a cofactor in 

the enzyme system of carboxylation of protein 

factors of blood coagulation due to the increased 

affinity of their molecules with calcium ions. What 

amino acid is carboxylated in these proteins?  

A. Glutamate.  

B. Aspartate.   

C. Alanine.  

D. Serine.  

E. Methionine.  

 283. After implantation of a cardiac valve a 

young man constantly takes indirect anticoagulants. 

His state was complicated by hemorrhag What 

substance content has decreased in blood?       

A. Prothrombin.    

B. Haptoglobin.    

C. Heparin.     

D. Creatin.    

E. Ceruloplasmin.    

 284. To prevent postoperative bleeding a 6 y.o. 

child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol:    

A. Carboxylation of glutamin acid   

B. Phosphorylation of serine radicals.   

C. Partial proteolysis.   

D. Polymerization.   

E. Glycosylation.  

 285. Toxic affection of liver results in 

dysfunction of protein synthesis. It is usually 

accompanied by the following kind of 

dysproteinemia:    

A. Absolute hypoproteinemia.   

B. Relative hypoproteinemia.    

C. Absolute hyperproteinemia.    

D. Relative hyperproteinemia.    

E. Paraproteinemia.   

 286. Plasmic factors of blood coagulation are 

exposed to post-translational modification with the 

participation of vitamin K. It is necessary as a 

cofactor in the enzyme system of carboxylation of 

protein factors of blood coagulation due to the 

increased affinity of their molecules with calcium 

ions. What amino acid is carboxylated in these 

proteins?  

A. Glutamic.  

B. Serine.   

C. Arginine.  

D. Valine.  

E. Phenylalanine.  

 287. A patient had hemorrhagic stroke. Blood 

examination revealed strengthened kinine 

concentration. The patient was prescribed contrical. 

It was administered in order to inhibit the following 

proteinase:   

A. Kallikrein.   

B. Pepsin.   

C. Trypsin.   

D. Chemotrypsin.   

E. Collagenase. 

 288. A patient with acute myocardial infarction 

has been administered heparin as a part of complex 

therapy. Some time after heparin injection the 

patient developed hematuria. What heparin 

antagonist should be injected in order to manage the 

complication?  

A. Fibrinogen. 

B. Aminocaproic acid.   

C. Vicasol.  

D. Protamine sulphate.  

E. Neodicumarin. 

 289. A 50-year-old patient complains about 

general weakness, appetite loss and cardiac 

arrhythmiа. The patient presents with muscle 

hypotonia, flaccid paralyses, weakened peristaltic 

activity of the bowels. Such condition might be 

caused by:    

A. Hypokaliemia.    

B. Hypoproteinemia.   

C. Hyperkaliemia.   

D. Hypophosphatemia.    

E. Hyponatremia.  

 290. Blood plasma analysis revealed an abrupt 

decrease in the copper concentration, urine analysis 

revealed an increased copper concentration. The 

patient was diagnosed with Wilson’s degeneration. 

To confirm the diagnosis, it is necessary to study the 

activity of the following enzyme in blood serum:    

A. Ceruloplasmin.    

B. Carbonic anhydrase.    

C. Xanthine oxidase.    

D. Leucine aminopeptidase.    

E. Alcohol dehydrogenase.    

 291. A 15-year-old girl has pale skin, glossitis, 

gingivitis. Blood count: erythrocytes - 3,3*1012/l, 

hemoglobin - 70 g/l, colour index - 0,5. Examination 
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of blood smear revealed hypochromia, microcytosis, 

poikilocytosis. What type of anemia is it?  

A. Iron-deficient.  

B. Thalassemia.  

C. B12-folic acid-deficient.  

D. Hemolytic.  

E. Sickle-cell.   

 292. A tooth extraction in a patient with chronic 

persistent hepatitis was complicated with prolonged 

hemorrhage. What is the reason for the 

haemorrhagic syndrome?  

A. Decrease in thrombin production.   

B. Fibrinolysis intensification. 

C. Increase in thromboplastin production.  

D. Increase in fibrinogen synthesis.  

E. Decrease in fibrin production.  

 293. At the patient bubbles and amplified 

pigmentation after action of ultraviolet rays are 

visually revealed. Urine after upholding gets red 

color. Checking of what in urine from the listed 

parameters will help to diagnose Hunter disease?  

A. Uroporphyrinogen    

B. Hemoglobin  

C. Bilirubin  

D. Creatinin  

E. Acetone  

 294. Biochemical analysis of blood of the 

patient with a cerebral dystrophy (Wilson – 

Konovalov disease) has shown decrease in the 

contain of ceruloplasmin. What concentration of 

ions will be raised in the blood?   

A. Cooper  

B. Calcium  

C. Phosphorus  

D. Potassium  

E. Sodium  

 295. For treatments of malignant tumours 

prescribed metatrexate - structural analogue of a 

folic acid which is competitive inhibitor of 

dehydrofolicreductase and consequently suppresses 

synthesis of: 

A.  Nucleotides   

B. Monosaccharides  

C. Fatty acids  

D. Glycerophosphatides  

E. Glycogen  

 296. 40-years old patient during last several 

days is disturbed with attacks of a pain in the right 

hypochondrium after the use of fat food. Urine of " 

color of beer” and scleras and skin yellowing is 

visually defined, acholic stool presents. What 

substance presence in urine of the patient has caused 

dark painting urine? 

A. Bilirubin diglucuronide   

B. Ketone bodies  

C. Urobilin    

D. Stercobilin  

E. Glucose 

 297. During metabolism in the  organism  there 

are active forms of oxygen, including superoxide 

anion-radical. This anion is inactivated with the help 

of enzyme:  

A. Superoxide dismutase   

B. Catalase   

C. Peroxidase   

D. Glutathione peroxidase 

E. Glutathione reductase   

 298. The patient has the sickle-cell anemia. 

Replacement of what amino acid in polypeptide 

chain of Hb for valine leads to this disease?  

A. Glutamic acid   

B. Aspartic acid  

C. Leucine   

D. Arginine   

E. Threonine   

 299. The electrophoretic research of blood 

serum of the patient with a pneumonia has shown 

increase in one of protein fractions. Specify it.  

A. Gamma-globulins  

B. Albumin  

C. α -1-globulins.  

D. α-2-globulins.  

E. β-globulins.  

 300. Prolonged action of some antibiotics and 

sulfonamides is caused by that they circulate in 

bloodfor a long time in a complex with  

A. Albumin   

B. Transferrin   

C. Hemoglobin  

D. Haptoglobin  

E. –  

 301. The patient of 20 years old complains of 

the general weakness, fast fatigue. At inspection it is 

revealed: hemoglobin of blood 80g/l, by 

microscopic changed formed erythrocytes are 

revealed. The reason can be:  

A. Sickle-cell anemia   

B. Hepatocellular jaundice  

C. Acute intermittent porphyria   

D. Obturative jaundice  

E. Addison's disease   

 302. The patient С. has myelomatosis. The 

general protein of blood - 180 g/l. Such level of 

protein is probable for the account:  

A. Bence Jones protein   

B. Albumin   
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C. Haptoglobin   

D. Antibodies  

E. Transferrin   

 303. At the patient, suffering a streptococcal 

infection, hemorrhagic diathesis has developed. 

What reason raised hemorrhagic diathesis?  

A. Increase of fibrinolysis  

B. Lack of vitamin A  

C. Increase of contain of kallikrein blood plasma  

D. Increase of contain of haparine in blood plasma  

E. Lack of vitamin C 

 304. At the woman of 46 years old, who suffers 

cholelithiasis, urine began dark yellow color, and 

stool - decoloured. Specify, what concentration of 

substance in the blood will increase in the greatest 

measure.  

A. Conjugated bilirubin  

B. Free bilirubin  

C. Biliverdine  

D. Mesobiirubin  

E. Urobilinogen  

 305. At the baby who was born 2 days ago 

prematurely born, yellow painting of a skin and 

mucous membranes is observed. Specify, what 

temporary lack of enzyme is the reason of this 

condition of the kid.  

A. UDP-glucuronyl transferase 

B. Aminolevulinic acid  

C. Heme oxygenase  

D. Heme synthetase  

E. Biliverdine reductase  

 306. Molecular analysis of hemoglobin of the 

patient which suffers an anemia, has shown 

replacement 6 glu for 6 val in a beta-chain. What 

molecular mechanism of a pathology?  

A. Gene mutation  

B. Chromosomal mutation  

C. Duplication of genes  

D. Amplification of genes  

E. Transduction of genes  

 307. At the patient of 27 years old pathological 

changes of the liver and the brain are revealed. In 

plasma of blood sharp decrease, and in urine - 

increase of the maintenance of copper is revealed. 

The diagnosis - Wilson's diseases is put. What 

enzyme activity in the blood is necessary for 

investigating for putting of the diagnosis?  

A. Ceruloplasmin   

B. Carbonic anhydrase  

C. Xanthine oxidase   

D. Leucinaminopeptidase  

E. Alcohol dehydrogenase  

 308. What proteins of blood are responsible for 

maintenance of colloid osmotic pressure and 

constant volume of blood?  

A. Albumines  

B. α1-globulines  

C. α2-globulines  

D. γ-globulines  

E. β-globulines  

 309. Woman of 62 years old complains of an 

often pain in the field of a thorax and a backbone, 

crises of edges. The doctor has assumed 

myelomatosis. Which from the provided laboratory 

parameters will have the greatest diagnostic value? 

A. Paraproteinemia 

B. Hyperalbuminemia  

C. Proteinuria   

D. Hypoglobulinemia  

E. Hypoproteinemia  

 310. Consumption of the polluted vegetables 

and fruit during long time has led to a poisoning of 

the patient with nitrates and formation in blood of 

hemoglobin derivative: 

A. Hb-OH  

B. Hb Co  

C. Hb O2  

D. Hb CN  

E. Hb NHCOOH  

 311. The woman of 43 years old, working at the 

paint and varnish enterprise, complains of the 

general weakness, weight reduction, apathy. The 

chronic lead intoxication is confirmed in the 

laboratory - the hypochromic anemia is revealed. In 

blood the protoporphyrin level and the level of delta 

- aminolevulinic acid are raised which testifies the 

infringement of synthesis of: 

A. Heme  

B. DNA   

C. RNA  

D. Proteins  

E. Mevalonic acid  

 312. Erythrocytes for the ability to live requires 

energy as АТP. What process provides this cell with 

necessary quantity of АТP?  

A. Anaerobic glycolysis   

B. Aerobic oxidation of glucose  

C. Pentosyl cycle  

D. Beta-oxidation of fatty acids  

E. Tricarboxylic acid cycle   

 313. As anticoagulants various substances, 

including polysaccharide of a natural origin are 

used, namely:  

A. Heparin  

B. Hyaluronic acid   



 

215 

 

C. Dermatan sulfate   

D. Chondroitin sulfate  

E. Dextran   

 314. During increase of concentration of 

carbonic monooxide in air there can come a 

poisoning. Thus transportation of oxygen by 

hemoglobin from lungs to tissues is reduced. What 

hemoglobin derivative thus is it formed?  

A. Carboxyhemoglobin  

B. Oxyhemoglobin  

C. Hemiglobin  

D. Carhemoglobin  

E. Hemochromagen  

 315. After car repairs in a garage the driver has 

got in hospital with symptoms of a poisoning with 

exhaust gases. What hemoglobin derivative 

concentration in blood will be raised?  

A. Carboxyhemoglobin  

B. Oxyhemoglobin  

C. Methemoglobin  

D. Carbhemoglobin 

E. Glycated hemoglobin  

 316. Erythrocytes does not contain 

mitochondrions. What is the basic way of АТP 

formation in these cells?  

A. Anaerobic glycolysis   

B. Aerobic glycolysis   

C. Oxidative phosphorylation   

D. Creatine kinase reaction  

E. Adenylate kinase reaction  

 317. The newborn has a physiological jaundice. 

The level of free bilirubin in blood considerably 

exceeds the norma. By what lack of enzyme it is 

caused?  

A. UDP-glucuronyl transferase   

B. Transaminase   

C. Xanthine oxidase   

D. Adenosine deaminase   

E. Heme- oxygenase   

 318. For treatment of a jaundice barbiturates are 

prescribed which induce synthesis UDP-glucuronyl 

transferase. The medical effect thus is caused by 

formation of:  

A. Direct bilirubin.  

B. Indirect bilirubin.  

C. Biliverdine.  

D. Protoporphyrin.  

E. Heme.  

 319. Alongside with normal types of 

hemoglobin in an organism of the adult person can 

be presented pathological types. Specify one of 

them.  

A. HbS.  

B. HbА1 

C. HbСО2.  

D. HbF. 

E. HbA2.  

 320. Hemoglobin of the adult person (Hb) - 

protein-tetramer which will consist from two alpha 

and two beta-peptides chain. What name such 

structure of this protein has?  

A. Quartery.  

B. Tertiary.  

C. Secondary.  

D. Primary.  

E. – 

 321. Those organisms which during evolution 

have not created protection from Н2О2, can live 

only in anaerobic conditions. What from the listed 

enzymes can destroy hydrogen peroxide?  

A. Peroxidase and catalase  

B. Oxygenase and hydroxylase 

C. Cytochrome oxidase, cytochrome В5  

D. Oxygenase and catalase   

E. Flavin dependened оxydase. 

 322. Wilson's disease is a disorder of copper 

transport which leads to the accumulation of this 

metal in brain and liver cells. It is associated with a 

disturbance in the synthesis of the following protein:     

A. Ceruloplasmin     

B. Siderophilin     

C. Transcobalamin     

D. Metallothionein     

E. Haptoglobin. 

 323. A 60-year-old man with a history of 

chronic intestinal obstruction has excessive protein 

putrefaction in the colon. What is the indicator of 

this process?     

A. Indicanuria    

B. Creatinuria     

C. Glycosuria 

D. Bilirubinuria     

E. Hyperuricuria. 

 324. Oral mucosa of a patient was treated with 

hydrogen peroxide. Instead of foaming, the blood 

turned brown. That is possible in case of reduced 

concentration of the following enezyme:     

A. Catalase     

B. Glucose-6-phosphate dehydrogenase     

C. Acetyltransferase 

D. Methemoglobin reductase     

E. Pseudocholinesterase. 

 325. Cationic glycoproteins are the major 

components of parotid saliva. What amino acids are 

responsible for their positive charge?     

A. Lysine, arginine, histidine     
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B. Aspartate, glutamate, glycine     

C. Cysteine, glycine, proline     

D. Aspartate, arginine, glutamate      

E. Glutamate, valine, leucine   

 326. Tooth extraction in a patient with chronic 

persistent hepatitis was complicated by a prolonged 

bleeding. What is the cause of hemorrhagic 

syndrome?     

A. Decreased production of thrombin    

B. Decreased production of fibrin     

C. Increased production of thromboplastin    

D. Increased synthesis of fibrinogen    

E. Increased fibrinolysis     

 327. Increased breaking of vessels, enamel and 

dentine destruction in scurvy patients are caused by 

disorder of collagen maturing. What stage of 

modification of procollagen is disordered in this 

avitaminosis? 

A. Hydroxylation of proline. 

B. Formation of polypeptide chains. 

C. Glycosylation of hydroxylysine residues. 

D. Removal of C-ended peptide from procollagen.  

E. Detaching of N-ended peptid.  

 328. A child has mental and physical 

retardation, grave damage of internal connective 

tissue. Urine analysis reveals keratan sulfates. What 

metabolic process is disturbed?  

A. Glycosaminoglycans.  

B. Hyaluronic acid. 

C. Fibronectin.   

D. Elastin.  

E. Collagen.  

 329. Examination of a patient revealed typical 

presentations of collagenosis. This pathology is 

characterized by increase of the following urine 

index:    

A. Hydroxyproline.   

B. Arginine.    

C. Glucose. 

D. Mineral salts.    

E. Ammonium salts.    

 330. A 63-year-old woman developed signs of 

rheumatoid arthritis. Increase of which indicated 

blood values level could be helpful in proving 

diagnosis? 

A. Additive glycosaminoglycans. 

B. Lipoproteids. 

C. Acid phosphatase. 

D. General cholesterol. 

E. R-glycosidase. 

 331. A 36-year-old female patient has a history 

of collagen disease. Urine analysis is likely to reveal 

an increased concentration of the following 

metabolite:    

A. Oxyproline.    

B. Indican.    

C. Creatinine.    

D. Urea.   

E. Urobilinogen.    

 332. Osteolaterism is charcterized by a decrease 

in collagen strength caused by much less intensive 

formation of cross-links in collagen fibrils. This 

phenomenon is caused by the low activity of the 

following enzyme:    

A. Lysyl oxidase.    

B. Monoamino-oxidase.    

C. Prolyl hydroxylase.    

D. Lysyl hydroxylase.   

E. Collagenase.    

 333. A 30 y.o. woman had been ill for a year 

when she felt pain in the area of joints for the first 

time, they got swollen and skin above them became 

reddene Provisional diagnosis is rheumatoid 

arthritis. One of the most probable causes of this 

disease is a structure alteration of a connective tissue 

protein:   

A. Collagen.   

B. Mucin.   

C. Myosin.   

D. Ovoalbumin.   

E. Troponin.   

 334. Examination of a patient suffering from 

frequent haemorrhages in the inner organs and 

mucous membranes revealed proline and lysine 

being included in collagen fibers. Impairment of 

their hydroxylation is caused by lack of the 

following vitamin:  

A. C.  

B. K.  

C. D.  

D. E. 

E. -  

 335. A chiled was diagnosed with acute renal 

failure. What biochemic saliva indices can confirm 

this diagnosis?   

A. Increased level of rest nitrogen. 

B Increase of immunoglobuline A   

C Reduction of alkaline phosphatase   

D Increase of alpha amylase   

E Decreased level of phosphate   

 336. Cationic glycoproteins are the major 

components of parotid saliva. What amino acids are 

responsible for their positive charge?    

A. Lysine, arginine, histidine. 

B Aspartate, glutamate, glycine    
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C Aspartate, arginine, glutamate     

D Glutamate, valine, leucine    

E Cysteine, glycine, proline  

 337. A child has disturbed processes of 

ossification and "punctate" enamel. What 

microelement metabolism is disturbed?   

A. Fluorine. 

B. Iron   

C. Zinc   

D. Chromium   

E. Copper   

 338. Periodontitis is accompanied by activation 

of proteolysis in the periodontium tissues. The 

evidence of proteolysis activation is increase of the 

following component of oral liquid:    

A. Amino acids. 

B. Organic acids   

C. Glucose   

D. Biogenic amines   

E. Cholestero 

 339. The activity of parotides reduces with age. 

Activity of what enzyme in saliva will be reducing?    

A. Amylase. 

B. Lysozime   

C. Phosphatase   

D. Hexokinase   

E. Maltase   

 340. Up to 50% of world population aged above 

thirty is affected by paradontosis. The leading part in 

pathogenesis of this disease is played by:    

A. Neurodystrophic factor. 

B. Parodontium tissues damaged by kallikrein   

C. Parodontium damaged by active cells   

D. Dental calculus caused by microflora   

E. Immune damage of tissues   

 341. Some proteins of saliva have a protective 

function. Which of them protects the oral mucosa 

from the mechanical damage?    

A. Mucin. 

B. Lysozyme    

C. Catalase    

D. Peroxidase    

E. Renin. 

 342. Periodontitis induces the development of 

lipid peroxidation in the periodontal tissues, as well 

as an increase in malondialdehyde and hydrogen 

peroxide concentration in the oral cavity. Which of 

the following enzymes provides antioxidant 

protection?      

A. Catalase     

B. Invertase      

C. Maltase      

D. Lactase 

E. Amylase. 

 343. A patient has symptoms of atherosclerosis. 

What plasma lipid transport forms should have an 

increased concentration?     

A. LDL    

B. Chylomicrons     

C. IDL     

D.VLDL     

E. HDL 

 344. When a wound heals, a scar takes its place. 

What substance is the main component of its 

connective tissue?    

A. Collagen  

B. Hyaluronic acid     

C. Elastin     

D. Chondroitin sulfate     

E. Keratan sulfate     

 345. A patient who is ill with scurvy displays 

disturbed processes of connective tissue formation 

that leads to loosening and falling of teeth. 

Disturbed activity of what enzyme causes these 

symptomps?   

A. Lisilhydroxylase. 

B. Glycosiltransferase   

C. Elastase   

D. Procollagenpeptidase of N-terminal peptide   

E. Procollagenpeptidase of C-terminal peptide   

 346. A patient with hypochromic anemia has 

hair with split ends and suffers from hair loss. The 

nails are brittle. Gustatory sensations are affected. 

What is the mechanism of development of these 

symptoms? 

A. Iron enzymes deficiency 

B. Vitamin B12 deficiency 

C. Low production of thyroid hormones 

D. Low production of parathyroid hormone 

E. Vitamin A deficiency 

 347. The first-aid center has received a victim of 

a traffic accident diagnosed with closed displaced 

fracture of the middle third of the thigh. For 

repositioning of bone fragments the patient received 

10 ml of 2% dithylinum solution intravenously, 

which resulted in prolonged period of apnoea and 

muscle relaxation. What enzyme is deficient, 

resulting in such pharmacogenetic enzymopathy? 

A. Pseudocholinesterase 

B. N-acetyltransferase 

C. Methemoglobin reductase 

D. Uridine diphosphate glucuronyltransferase 

E. Glucose 6-phosphate dehydrogenase 

 348. Stool test detects in the patient’s feces a 

large amount of undigested fats. This patient is the 
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most likely to have disturbed secretion of the 

following enzymes: 

A. Pancreatic lipases 

B. Bile lipase 

C. Pancreatic proteases 

D. Gastric protease 

E. Pancreatic amylase 

 349. A patient suffers from hepatic cirrhosis. 

What substance excreted in urine should be analyzed 

to characterize the antitoxic function of liver? 

A. Hippuric acid 

B. Ammonium salts 

C. Creatinine 

D. Amino acids 

E. Uric acid 

 350. A woman with hypophyseal diabetes 

insipidus developed a water-mineral imbalance. 

What type of water-mineral imbalance develops in 

such cases? 

A. Hyperosmolar dehydration 

B. Hyperosmolar hyperhydration 

C. Isoosmolar dehydration 

D. Hypoosmolar dehydration 

E. Hypoosmolar hyperhydration 

 351. Encephalopathy has developed in a child 

with hemolytic disease of the newborn. What 

substance had increased in the child's blood, 

resulting in damage to the CNS? 

A. Unconjugated bilirubin 

B. Bile acids 

C. Bilirubin glucuronide 

D. Verdohemoglobin 

E. Bilirubin-albumin complex 

 352. A 5-year-old child is diagnosed with 

Bruton syndrome (X-linked agammaglobuli-nemia) 

that manifests itself as severe clinical course of 

bacterial infections and absence of B lymphocytes 

and plasma cells. What changes of immunoglobulin 

content can be observed in blood serum of the child 

with immunodeficiency? 

A. Decreased IgA, IgM 

B. Increased IgA, IgM 

C. No changes 

D. Increased IgD, IgE 

E. Decreased IgD, IgE 

 353. Monoamine oxidase inhibitors are widely 

used as psychopharmacological drugs. They change 

the level of nearly all neurotransmitters in synapses, 

with the following neurotransmitter being the 

exception: 

A. Acetylcholine 

B. Adrenaline 

C. Serotonin 

D. Dopamine 

E. Noradrenaline 

 354. Collagenosis patients typically present with 

connective tissue destruction processes. The 

presence of these processes can be confirmed by the 

increase in: 

A. Blood oxyproline and oxylysine 

B. Blood urates 

C. Blood creatine and creatinine 

D. LDH-isoenzyme activity in the blood 

E. Transaminase activity in the blood 

 355. During intensive physical exertion, one of 

the energy sources for the working muscles is 

glucose produced as the result of gluconeogenesis. 

This process is the most intensive in the following 

organ: 

A. Liver 

B. Muscles 

C. Lungs 

D. Brain 

E. Stomach 

 356. Neutralization of xenobiotics and active 

endogenous metabolites often occurs via 

introduction of an oxygen atom into the substrate 

molecule. What process occurs as the result? 

A. Hydroxylation 

B. Phosphorilation 

C. Transamination 

D. Decarboxylation 

E. Deaminization 

 357. Protective function of saliva is based on 

several mechanisms, including the presence of 

enzyme that has bactericidal action and causes lysis 

of complex capsular polysaccharides of 

staphylococci and streptococci. Name this enzyme: 

A. Lysozyme 

B. 01igo-l,6-glucosidase 

C. α-amylase 

D. Collagenase 

E. β-glucuronidase 

 358. A 7-year-old child presents with marked 

signs of hemolytic anemia. Biochemical analysis of 

erythrocytes determined low concentration of 

NADPH and reduced glutathione. What enzyme is 

deficient in this case leading to the biochemical 

changes and their clinical manifestations? 

A. Glucose-6-phosphate dehydrogenase 

B. Pyruvate kinase 

C. Fructokinase 

D. Lactate dehydrogenase 

E. Hexokinase 

 359. A woman has been limiting the amount of 

products in her diet to lose some weight. 3 months 



 

219 

 

later she developed edemas and her diuresis 

increased. What dietary component deficiency is the 

cause of this? 

A. Proteins 

B. Fats 

C. Carbohydrates 

D. Minerals 

E. Vitamins 

 360. A 50-year-old inpatient during examination 

presents with glucosuria and blood glucose of 3.0 

mmol/L, which are the most likely to be caused by: 

A. Renal disorder 

B. Myxedema 

C. Diabetes insipidus 

D. Pellagra 

E. Essential hypertension 

 361. Congenital pyruvate carboxylase 

deficiency causes physical and mental retardation in 

children and leads to early death. It is characterized 

by lactic acidemia, lactaciduria, and a number of 

metabolic disorders. Among others, inhibition of the 

following occurs: 

A. Citric acid cycle and gluconeogenesis 

B. Pentose-phosphate pathway and glycolysis 

C. Glycogenesis and glycogenolysis 

D. Lipolysis and lipogenesis 

E. Glycolysis and glycogenolysis 

 362. Ketosis develops in the patients with 

diabetes mellitus, as the result of activation of fatty 

acids oxidation processes. What acid-base 

imbalance can result from accumulation of 

excessive ketone bodies in the blood? 

A. Metabolic acidosis 

B. Metabolic alkalosis 

C. No imbalance occurs 

D. Respiratory acidosis 

E. Respiratory alkalosis 

 363. In the process of hemoglobin catabolism 

iron is released and then as a part of special 

transport protein is returned to the bone marrow, to 

be used again for hemoglobin synthesis. Name this 

transport protein: 

A. Transferrin 

B. Albumin 

C. Ceruloplasmin 

D. Transcobalamin 

E. Haptoglobin 

 364. People, who for a long time remained in 

hypodynamic state, develop intense pain in the 

muscles after a physical exertion. What is the most 

likely cause of this pain? 

A. Accumulation of lactic acid in muscles 

B. Accumulation of creatinine in muscles 

C. Intensive breakdown of muscle proteins 

D. Decreased content of lipids in muscles 

E. Increased content of ADP in muscles 

 365. A woman with enteritis accompanied by 

severe diarrhea presents with loss of water in the 

extracellular space, increased water content in the 

cells, and decreasing blood osmolarity. Name this 

type of water-electrolyte imbalance: 

A. Hypoosmolar hypohydration 

B. Hyperosmolar hypohydration 

C. Isoosmolar hypohydration 

D. Hyperosmolar hyperhydration 

E. Hypoosmolar hyperhydration 

 366. A woman has been limiting the amount of 

products in her diet to lose some weight. 3 months 

later she developed edemas and her diuresis 

increased. What dietary component deficiency is the 

cause of this? 

A. Proteins 

B. Fats 

C. Carbohydrates 

D. Vitamins 

E. Minerals 

 367. Stool test detects in the patient’s feces a 

large amount of undigested fats. This patient is the 

most likely to have disturbed secretion of the 

following enzymes: 

A. Pancreatic lipases 

B. Pancreatic amylase 

C. Pancreatic proteases 

D. Bile lipase 

E. Gastric protease 

 368. One of the causes of pernicious anemia is 

disturbed synthesis of transcorrin Castle’s intrinsic 

factor-by the parietal cells of the stomach. What 

substance is called Castle’s extrinsic factor? 

A. Cobalamin 

B. Folic acid 

C. Pyridoxine 

D. Riboflavin 

E. Biotin 

 369. A patient has developed systemic 

(megaloblastic) anemia despite eating a balanced 

diet. The day before he underwent a gastric surgical 

resection. The anemia in this patient is caused by the 

deficiency of: 

A. Castle factor 

B. Vitamin С 

C. Vitamin РР 

D. Protein 

E. Folic acid 

 370. When investigating human saliva, it is 

necessary to assess its hydrolytic properties. What 
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substance should be used as a substrate in the 

process? 

A. Starch 

B. Proteins 

C. Fats 

D. Fiber 

E. Amino acids 

 371. A 35-year-old man with peptic ulcer 

disease has undergone antrectomy. After the surgery 

secretion of the following gastrointestinal hormone 

will be disrupted the most: 

A. Gastrin 

B. Histamine 

C. Secretin 

D. Cholecystokinin 

E. Neurotensin 

 372. Name the drug that inhibits excretory 

function of pancreas during treatment of acute 

pancreatitis: 

A. Contrykal (Aprotinin) 

B. Allochol 

C. Раnzynorm 

D. Pancreatin (Mezym forte) 

E. Festal 

 373. Feces of a patient contain high amount of 

undissociated fats and have grayish-white color. 

Specify the cause of this phenomenon: 

A. Obturation of bile duct 

B. Hypoactivation of pepsin by hydrochloricacid 

C. Hypovitaminosis 

D. Enteritis 

E. Irritation of intestinal epithelium 

 374. A patient has a critical impairment of 

protein, fat and hydrocarbon digestion. Most likely it 

has been caused by low secretion of the following 

digestive juice: 

A. Pancreatic juice 

B. Saliva 

C. Gastric juice 

D. Bile 

E. Intestinal juice 

 375. A 49-year-old male patient with acute 

pancreatitis was likely to develop pancreatic 

necrosis, while active pancreatic proteases were 

absorbed into the bloodstream and tissue proteins 

broke up. What protective factors of the body can 

inhibit these processes? 

A. α2-macroglobulin, α1-antitrypsin 

B. Immunoglobulin 

C. Cryoglobulin, interferon 

D. Ceruloplasmin, transferrin 

E. Hemoplexin, haptoglobin 

 376. A patient has normally coloured stool 

including a large amount of free fatty acids. The 

reason for this is a disturbance of the following 

process: 

A. Fat absorption 

B. Fat hydrolysis 

C. Biliary excretion 

D. Choleresis 

E. Lipase secretion 

 377. To prevent attacks of acute pancreatitis a 

doctor prescribed the patient trasylol (contrycal, 

gordox), which is an inhibitor of: 

A. Trypsin 

B. Elastase 

C. Carboxypeptidase 

D. Chymotrypsin 

E. Gastricsin 

 378. Due to the blockage of the common bile 

duct (which was radiographically confirmed), the 

biliary flow to the duodenum was stopped. We 

should expect the impairment of: 

A. Fat emulsification 

B. Protein absorption 

C. Carbohydrate hydrolysis 

D. Secretion of hydrochloric acid 

E. Salivation inhibition 

 379. A 30-year-old woman has subnormal 

concentration of enzymes in the pancreatic juice. 

This might be caused by the hyposecretion of the 

following gastrointestinal hormone: 

A. Cholecystokinin-pancreozymin 

B. Somatostatin 

C. Secretin 

D. Gastro-inhibiting peptide 

E. Vaso-intestinal peptide 

 380. A 60-year-old patient was found to have a 

dysfunction of main digestive enzyme of saliva. 

This causes the disturbance of primary hydrolysis 

of: 

A. Carbohydrates 

B. Fats 

C. Proteins 

D. Cellulose 

E. Lactose 

 381. A 30-year-old male patient with acute 

pancreatitis has been found to have a disorder of 

cavitary protein digestion. The reason for such 

condition can be the hyposynthesis and 

hyposecretion of the following enzyme: 

A. Tripsin 

B. Pepsin 

C. Lipase 

D. Dipeptidase 
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E. Amylase 

 382. A coprological survey revealed 

lightcolored feces containing drops of neutral fat. 

The most likely reason for this condition is the 

disorder of: 

A. Bile inflow into the bowel 

B. Gastric juice acidity 

C. Pancreatic juice secretion 

D. Intestinal juice secretion 

E. Intestinal absorption 

 383. A newborn develops dyspepsia after the 

milk feeding. When the milk is substituted by the 

glucose solution the dyspepsia symptoms disappear. 

The newborn has the subnormal activity of the 

following enzyme: 

A. Lactase 

B. Invertase 

C. Maltase 

D. Amylase 

E. Isomaltase 

 384. A patient complains of frequent diarrheas, 

especially after consumption of rich food, weight 

loss. Laboratory examination revealed steatorrhea; 

his feces were hypocholic. What might have caused 

such condition? 

A. Obturation of biliary tracts 

B. Inflammation of mucous membrane of small 

intestine 

C. Lack of pancreatic lipase 

D. Lack of pancreatic phospholipase 

E. Unbalanced diet 

 385. A newborn child suffers from milk curdling 

in stomach, this means that soluble milk proteins 

(caseins) transform to insoluble proteins 

(paracaseins) by means of calcium ions and a certain 

enzyme. What enzyme takes part in this process? 

A. Renin 

B. Pepsin 

C. Gastrin 

D. Secretin 

E. Lipase 

 386. A patient consumed a lot of reach in 

proteins food that caused increase of rate of 

proteolytic enzymes of pancreatic juice. It is also 

accompanied by increase of rate of the following 

enzyme: 

A. Tripsin 

B. Pepsin 

C. Enterokinase 

D. Gastricsin 

E. Renin 

 387. Examination of a patient suffering from 

chronic hepatitis revealed a significant decrease in 

the synthesis and secretion of bile acids. What 

process will be mainly disturbed in the patient’s 

bowels? 

A. Fat emulsification 

B. Protein digestion 

C. Carbohydrate digestion 

D. Glycerin absorption 

E. Amino acid absorption 

 388. After consumption of rich food a patient 

has nausea and heartburn, steatorrhea. This 

condition might be caused by: 

A. Bile acid deficiency 

B. Increased lipase secretion 

C. Disturbed tripsin synthesis 

D. Amylase deficiency 

E. Disturbed phospholipase synthesis 

 389. Surgical removalof a part of stomach 

resulted in disturbed absorption of vitamin B12, it is 

excreted with feces. The patient was diagnosed with 

anemia. What factor is necessary for absorption of 

this vitamin? 

A. Gastromucoprotein 

B. Gastrin 

C. Hydrochloric acid 

D. Pepsin 

E. Folic acid 

 390. Examination of a 35-year-old patient 

revealed high acidity of gastric juice. What receptors 

should be blocked in order to reduce it? 

A. Histamine 

B. α1-adrenoreceptors 

C. α2-adrenoreceptors 

D. β1-adrenoreceptors 

E. β2-adrenoreceptors 

 391. After intake of rich food a patient feels 

nausea and sluggishness; with time there appeared 

signs of steatorrhea. Blood cholesterine 

concentration is 9,2 micromole/l. This condition was 

caused by lack of: 

A. Bile acids 

B. Triglycerides 

C. Fatty acids 

D. Phospholipids 

E. Chylomicrons 

 392. A patient has a disturbed absorbtion of fat 

hydrolysates. It might have been caused by a deficit 

in the small intestine cavity: 

A. Of bile acids 

B. Of bile pigments 

C. Of lipolytic enzymes 

D. Of sodium ions 

E. Of liposoluble vitamins 
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 393. Secretion of what gastrointestinal 

hormones will be primarily decreased as a result of 

iduodenum removal? 

A. Cholecystokinin and secretin 

B. Gastrin 

C. Histamine 

D. Gastrin and histamine 

E. Neurotensin 

 394. A patient with encephalopathy was 

admitted to the neurological inpatient department. 

There was revealed a correlation between increasing 

of encephalopathy and substances absorbed by the 

bloodstream from the intestines. What substances 

that are formed in the intestines can cause 

endotoxemia? 

A. Indole 

B. Butyrate 

C. Acetacetate 

D. Biotin 

E. Ornithine 

 395. A 30-year-old woman was diagnosed with 

insufficiency of exocrinous function of pancreas. 

Hydrolisis of what nutrients will be disturbed? 

A. Proteins, fats, carbohydrates 

B. Proteins, fats 

C. Proteins, carbohydrates 

D. Fats, carbohydrates 

E. Proteins 

 396. A patient with hypersecretion of the gastric 

juices was recomended to exclude concentrated 

bouillons and vegetable decoctions from the diet 

because of their stimulation of gastric secretion. 

What is dominating mechanism of stimulation of 

secretion in this case? 

A. Stimulation of gastrin production by G-cells 

B. Irritation of taste receptor 

C. Irritation of mechanoreceptors of the oral cavity 

D. Irritation of mechanoreceptors of the stomach 

E. Stimulation of excretion of secretin in the 

duodenum 

 397. Indican excretion is a diagnostic criterion 

of intencified protein putrefaction in the intestine. 

Name the end product of tryptophan” decay” 

occurring in the large intestine: 

A. Indole 

B. Hydrogen sulfide 

C. Putrescine 

D. Benzoic acid 

E. Mercaptan 

 398. A 5-year-old child presents with abdominal 

distension, abdominal cramps, and diarrhea 

occurring 1-4 hours after drinking milk. Described 

symptoms are caused by the lack of enzymes that 

break up: 

A. Lactose 

B. Fructose 

C. Glucose 

D. Maltose 

E. Saccharose 

 399. The end product of starch hydrolysis is: 

A. D-glucose 

B. D-fructose 

C. Saccharose 

D. Maltose 

E. D-galactose 

 400. Contrykal is used to prevent pancreatic 

autolysis. This drug is the inhibitor of the following 

enzymes: 

A. Proteases 

B. Lipases 

C. Glycosidases 

D. Nucleases 

E. Synthetases 

 401. After drinking milk a 1-year-old child 

developed diarrhea, flatulence. The baby is likely to 

have de ficiency of the following enzyme: 

A. Lactase 

B. Maltase 

C. Aldolase 

D. Hexokinase 

E. Glycosidase 

 402. Inhibition of the synthesis of bile acids 

from cholesterol in liver of an experimental animals 

has caused maldigestion of lipids. What is the role 

of these acids in the enteral lipidic metabolism? 

A. They emulsify dietary lipids 

B. They keep balance of alkaline environment in the 

intestines 

C. They participate in the synthesis of lipids 

D. They are part of LDL 

E. They activate the formation of chylomicrons 

 403. During calculous cholecystitis attack the 

patient has developed the following symptoms: 

saponated feces and steatorrhea. What stage of fats 

metabolism is disrupted according to those 

symptoms? 

A. Fat digestion, absorption and secretion 

B. Fat absorption 

C. Intermediary metabolism of fats 

D. Fats metabolism in adipose tissue 

E. Depositing disruption 

 404. During gastric secretory function research 

decrease of hydrochloric acid concentration in 

gastric juice was detected. What enzyme will be less 

active in such a condition? 
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A. Pepsin 

B. Amylase 

C. Lipase 

D. Dipeptidase 

E. Hexokinase 

 405. The 55-year-old female patient has 

developed a case of acute pancreatitis caused by 

greasy food. What is the main pathogenesis step of 

this disorder? 

A. Premature activation af enzymes in gland ducts 

and cells 

B. Pancreatic juice deficiency 

C. Low bile production in liver 

D. Fats digestion disruption 

E. Acute bowel obstruction 

 406. A 42-year-old woman, who has been 

keeping to a vegetarian diet for a long period of 

time, consulted a doctor. Examination revealed 

negative nitrogen balance in the patient. What factor 

is the most likely cause of such a condition? 

A. Insufficient amount of proteins in the diet 

B. Insufficient amount of dietary fiber 

C. Excessive amount of fats in the diet 

D. Insufficient amount of fats in the diet 

E. Decreased rate of metabolic processes 

 407. Protein digestion in the stomach is carried 

out by pepsin secreted in form of an inactive 

pepsinogen. Pepsinogen is converted to pepsin by 

the removal of the N-terminal peptide that is 

provoked by: 

A. Perchloric acid 

B. Sulfuric acid 

C. Acetic acid 

D. Bile acids 

E. Amino acids 

 408. Digestion of proteins in the digestive tract 

is a complex process of their hydrolysis till peptides 

and free amino acids. What enzymes decompose 

proteins in the duodenum? 

A. Trypsin, chemotrypsin 

B. Enterokinase, lipase 

C. Amylase, maltase 

D. Pepsin, gastricsin 

E. Lipase, phospholipase 

 409. A patient has undergone surgical removal 

of the pylorus. Decreased secretion of the following 

hormone can be expected: 

A. Gastrin 

B. Histamine 

C. Secretin 

D. Cholecystokinin 

E. Gastric inhibitory polypeptide 

 410. An experimental animal, a dog, received a 

weak solution of hydrochloric acid through a tube 

inserted into the duodenum. Primarily it will result 

in increased secretion of the following hormone: 

A. Secretin 

B. Gastrin 

C. Histamine 

D. Cholecystokinin 

E. Neurotensin 

 411. During experiment the processes of food 

and water hydrolysis products absorption were 

studied. It was determined that these processes 

mainly occur in the following gastrointestinal 

segment: 

A. Small intestine 

B. Stomach 

C. Large intestine 

D. Rectum 

E. Oral cavity 

 412. Laboratory investigation of the patient's 

blood plasma, which was performed 4 hours after a 

consumption of a fat diet, displayed a marked 

increase of plasma turbidity. The most credible 

cause of this phenomenon is the increase of …….... 

in the plasma. 

A. Chylomicrons 

B. LDL 

C. HDL 

D. Cholesterol 

E. Phospholipids 

 413. Note substance, which activates 

pepsinogen to pepsin: 

A. Hydrochloric acid 

B. Enterokinase 

C. Trypsin 

D. Bile acids 

E. Adenosine triphosphate 

 414. Chose the enzyme which plays an 

important role in production of hydrochloric acid by 

parietal cells of gastric mucosa glands: 

A. Carbonic anhydrase 

B. Catalase 

C. Pyruvate dehydrogenase 

D. Cytochrome oxidase 

E. Peroxidase 

 415. Zymogens of proteolytic enzymes are 

activated by the next process: 

A. Limited proteolysis 

B. Hydroxylation of lysine 

C. Carboxylation of glutamic acid 

D. Decarboxylacion of aspartic acid side chain 

E. Phosphorylation of serine residues in protein 

molecule 
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 416. A patient with respiratory failure has blood 

pH of 7.35. pCO2 test revealed hypercapnia. Urine 

pH test revealed an increase in the urine acidity. 

What form of acid-base imbalance is the case?  

A. Compensated respiratory acidosis  

B. Compensated metabolic acidosis  

C. Decompensated metabolic acidosis  

D. Compensated respiratory alkalosis  

E. Decompensated respiratory alkalosis  

 417. A patient is ill with diabetes mellitus 

accompanied by hyperglycemia on an empty 

stomach (7,2 millimole/l). The hyperglycemia rate 

can be retrospectively estimated (over the last 4-8 

weeks before the examination) on the ground of the 

rate of the following blood plasma protein:  

A. Glycated hemoglobin  

B. Albumin  

C. Fibrinogen  

D. C-reactive protein  

E. Ceruloplasmin  

 418. From the group of children who were 

eating sweet sappy watermelon two kids developed 

the signs of poisoning: rapid weakness, dizziness, 

headache, vomiting, edema, tachycardia, cyanosis of 

mouth, ears, tips of the fingers cyanosis. High 

concentration of nitrates was detected. What is the 

leading mechanism of the pathogenesis of the 

poisoning in the two children?  

A. Insufficiency of met-Hb-reductase  

B. Insufficiency of superoxiddismutase  

C. Block cytochrome oxidase  

D. Insufficiency glutathione pyroxidase  

E. Insufficiency of catalase  

 419. A 39-year-old female patient with a history 

of diabetes was hospitalized in a precomatose state 

for diabetic ketoacidosis. This condition had been 

caused by an increase in the following metabolite 

level:  

A. Acetoacetate  

B. Citrate  

C. Alpha-ketoglutarate  

D. Malonate  

E. Aspartate  

 420. Human red blood cells do not contain 

mitochondria. What is the main pathway for ATP 

production in these cells?  

A. Anaerobic glycolysis  

B. Aerobic glycolysis  

C. Oxidative phosphorylation  

D. Creatine kinase reaction  

E. Cyclase reaction  

 421. Diseases of respiratory system and 

circulatory disorders impair the transport of oxygen, 

thus causing hypoxia. Under these conditions the 

energy metabolism is carried out by anaerobic 

glycolysis. As a result, the following substance is 

generated and accumulated in blood:  

A. Lactic acid  

B. Pyruvic acid  

C. Glutamic acid  

D. Citric acid  

E. Fumaric acid  

 422. A public utility specialist went down into a 

sewer well without protection and after a while lost 

consciousness. Ambulance doctors diagnosed him 

with hydrogen sulfide intoxication. What type of 

hypoxia developed?  

A. Hemic  

B. Overload  

C. Tissue  

D. Circulatory  

E. Respiratory  

 423. When ascending to the top of Elbrus, a 

mountain climber experiences oxygen starvation, 

dyspnea, palpitations, and numbness of the 

extremities. What kind of hypoxia has developed in 

the mountain climber?  

A. Hypoxic  

B. Circulatory  

C. Hemic  

D. Tissue  

E. Cardiac  

 424. A 25-year-old Palestinian woman 

complains of weakness, dizziness, dyspnea. In 

anamnesis: periodically exacerbating anemia. In 

blood: Hb - 60 g/l, erythrocytes – 2.5x1012/l, 

reticulocytes - 35o/oo, anisocytosis and 

poikilocytosis of erythrocytes, a lot of target cells 

and polychromatophils. What type of anemia is it?  

A. Thalassemia  

B. Sickle-cell anemia  

C. Minkowsky-Shauffard disease  

D. Addison-Biermer disease  

E. Glucose 6-phosphate dehydrogenase- deficient 

anemia  

 425. Diabetes mellitus causes ketosis as a result 

of activated oxidation of fatty acids. What disorders 

of acid-base equilibrium may be caused by 

excessive accumulation of ketone bodies in blood?  

A. Metabolic acidosis  

B. Metabolic alcalosis  

C. Any changes woun’t happen  

D. Respiratory acidosis  

E. Respiratory alcalosis  

 426. A pregnant woman had been having 

toxicosis with severe repeated vomiting for 24 
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hours. In the end of the day there appeared tetanic 

convulsions and fluid loss. What shift of acid-base 

state caused these changes?  

A. Excretory alkalosis  

B. Gaseous alkalosis  

C. Gaseous acidosis  

D. Metabolic acidosis  

E. Excretory acidosis  

 427. A patient with hypochromic anemia has 

splitting hair and loss of hair, increased nail brittling 

and taste alteration. What is the mechanism of the 

development of these symptoms?  

A. Deficiency of iron-containing enzymes  

B. Deficiency of vitamin B12  

C. Decreased production of parathyrin  

D. Deficiency of vitamin А  

E. Decreased production of thyroid hormones  

 428. A 30-year-old man with diabetes mellitus 

type I was hospitalized. The patient is comatose. 

Laboratory tests revealed hyperglycemia and 

ketonemia. What metabolic disorder can be detected 

in this patient?  

A. Metabolic acidosis  

B. Metabolic alkalosis  

C. Respiratory acidosis  

D. Respiratory alkalosis  

E. Acid-base balance is normal  

 429. During ascent into mountains a person 

develops increased respiration rate and rapid heart 

rate. What is the cause of these changes?  

A. Decrease of O2 partial pressure  

B. Increase of C O2 partial pressure  

C. Increase of blood pH  

D. Increase of nitrogen content in air  

E. Increase of air humidity  

 430. A patient suffers from disrupted patency of 

the airways at the level of small and medium-sized 

bronchial tubes. What changes of acid-base balance 

can occur in the patient?  

A. Respiratory acidosis  

B. Respiratory alkalosis  

C. Metabolic acidosis  

D. Metabolic alkalosis  

E. Acid-base balance remains unchanged  

 431. After taking poor-quality food a pati- ent 

developed repeated episodes of diarrhea. On the 

next day he presented with decreased arterial 

pressure, tachycardia, extrasystole. Blood pH is 

7,18. These abnormalities were caused by the 

development of:  

A. Nongaseous acidosis  

B. Gaseous acidosis 

C. Nongaseous alkalosis  

D. Gaseous alkalosis  

E. Metabolic alkalosis  

 432. Buffer capacity of a worker’s blood was 

decreased due to exhausting muscular work. By 

coming of what acid substance in the blood can this 

state be explained?  

A. Lactate  

B. Pyruvate  

C. 1,3-bisphosphoglycerate  

D. α-ketoglutarate  

E. 3-phosphoglycerate  

 433. Examination of initial molecular structure 

revealed substitution of the glutamic acid by valine. 

What inherited pathology is it typical for?  

A. Sickle-cell anemia  

B. Thalassemia  

C. Minkowsky-Shauffard disease  

D. Favism  

E. Hemoglobinosis  

 434. Along with normal hemoglobin types there 

can be pathological ones in the organism of an adult. 

Name one of them:  

A. HbS  

B. HbF  

C. HbA1  

D. HbA2  

E. HbO2  

 435. A 19-year-old female patient has had low 

haemoglobin rate of 90-95 g/l since childhood. 

Blood count results obtained after hospitalisation are 

as follows: erythrocytes - 3, 2 1012 /l, Hb - 85 g/l, 

colour index - 0,78; leukocytes - 5, 6 109/l, platelets 

- 210 109/l. Smear examination revealed 

anisocytosis, poikilocytosis and target cells. 

Reticulocyte rate is 6%. Iron therapy was 

ineffective. What blood pathology corresponds with 

the described clinical presentations?  

A. Thalassemia  

B. Enzymopathy  

C. Membranopathy  

D. Sickle-cell anemia  

E. Favism  

 436. A hypertensive patient had been keeping to 

a salt-free diet and taking antihypertensive drugs 

together with hydrochlorothiazide for a long time. 

This resulted in electrolyte imbalance. What 

disorder of the internal environment occurred in the 

patient?  

A. Hypochloremic alkalosis  

B. Metabolic acidosis  

C. Hyperkalemia  

D. Hypermagnesemia  

E. Increase in circulating blood volume  
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 437. An infant has pylorospasm, weakness, 

hypodynamia, convulsions as a result of frequent 

vomiting. What kind of acid-base disbalance is it?  

A. Excretory alkalosis  

B. Excretory acidosis  

C. Metabolic acidosis  

D. Exogenous nongaseous acidosis  

E. Gaseous alkalosis  

 438. A 3-year-old child with fever was given 

aspirin. It resulted in intensified erythrocyte 

haemolysis. Hemolytic anemia might have been 

caused by congenital insufficiency of the following 

enzyme:  

A. Glucose 6-phosphate dehydrogenase  

B. Glucose 6-phosphatase  

C. Glycogen phosphorylase  

D. Glycerol phosphate dehydrogenase  

E. γ-glutamiltransferase  

 439. An infant has apparent diarrhea resulting 

from improper feeding. One of the main diarrhea 

effects is plentiful excretion of sodium bicarbonate. 

What form of acid-base balance disorder is the case?  

A. Metabolic acidosis  

B. Metabolic alkalosis  

C. Respiratory acidosis  

D. Respiratory alkalosis  

E. No disorders of acid-base balance will be 

observed  

 440. A patient with diabetes developed a 

diabetic coma due to the acid-base imbalance. 

Specify the kind of this imbalance:  

A. Metabolic acidosis  

B. Metabolic alkalosis  

C. Respiratory acidosis  

D. Gaseous alkalosis  

E. Non-gaseous alkalosis  

 441. A 56 y.o. patient has been suffering from 

thyreotoxicosis for a long time. What type of 

hypoxia can be developed?  

A. Tissue  

B. Hemic  

C. Circulatory  

D. Respiratory  

E. Mixed  

 442. The resuscitation unit has admitted a 

patient in grave condition. It is known that he had 

mistakenly taken sodium fluoride which blocks 

cytochrome oxidase. What type of hypoxia 

developed in the patient?  

A. Tissue  

B. Hemic  

C. Cardiovascular  

D. Hypoxic  

E. Respiratory  

 443. Hemoglobin catabolism results in release 

of iron which is transported to the bone marrow by a 

certain transfer protein and used again for the 

synthesis of hemoglobin. Specify this transfer 

protein:  

A. Transferrin (siderophilin)  

B. Transcobalamin  

C. Haptoglobin  

D. Ceruloplasmin  

E. Albumin 2013  

 444. A 20-year-old patient complains of general 

weakness, dizziness, quick fatigability. Blood 

analysis results: Hb- 80 g/l. Microscopical 

examination results: erythrocytes are of modified 

form. This condition might be caused by:  

A. Sickle-cell anemia  

B. Hepatocellular jaundice  

C. Acute intermittent porphyria  

D. Obturative jaundice  

E. Addison’s disease  

 445. A patient presents with disturbed patency 

of the airways at the level of small and medium 

bronchial tubes. What acid-base imbalance can the 

patient develop?  

A. Respiratory acidosis  

B. Metabolic acidosis  

C. Respiratory alcalosis  

D. Acid-base balance remains unchanged  

E. Metabolic acidosis  

 446.A man is in the state of rest. He has been 

forcing himself to breath deeply and frequently for 

3-4 minutes. What effect will it have upon acid-bace 

balance of the organism?  

A. Respiratory alkalosis  

B. Respiratory acidosis  

C. Metabolic alkalosis  

D. Metabolic acidosis  

E. There will be no change in acid-base balance  

 447. A female patient with toxemia of 

pregnancy has hypersalivation resulting in a daily 

loss of 3-4 liters of saliva. What disorder of water-

salt metabolism occurs in such cases?  

A. Hyperosmolar hypohydration  

B. Hypoosmolar hypohydration  

C. Isoosmolar hypohydration  

D. Hypokalemia  

E. -  

 448. A woman with intractable vomiti-ng was 

admitted to the infectious di sease ward. What 

changes of water-salt metabolism are likely to be 

observed?  

A. Hypoosmolar dehydration  
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B. Isoosmolar dehydration  

C. Hyperosmolar dehydration  

D. Hypoosmolar hyperdehydration  

E. Hyperosmolar hyperdehydration  

 449. Ketoacidosis that develops due to 

accumulation of ketone bodies in blood serum is a 

primary complication of diabetes mellitus. What 

acid-base disbalance develops during this condition?  

A. Metabolic acidosis  

B. Metabolic alkalosis  

C. Respiratory acidosis  

D. Respiratory alkalosis  

E. -  

 450. During auscultation a 26-year-old patient 

was asked to breathe deep. After 10 breaths the 

patient lost consciousness, which is associated with 

the development of the following condition:  

A. Respiratory alkalosis  

B. Carbon dioxide acidosis  

C. Erythropenia  

D. Polycythemia  

E. Reduced oxygen capacity of blood  

 451. It is known that people who permanently 

live in highland have an increased concentration of 

erythrocytes per each blood volume unit. Owing to 

this fact blood can optimally fulfil the following 

function:  

A. Gas transport  

B. Amino acid transport  

C. Haemostasis participation  

D. Maintenance of acid-base balance  

E. Maintenance of ionic equilibrium  

 452. A 20-year-old young man, who started to 

train systematically in athletics, has the following 

resting-state blood values: erythrocytes - 5, 5 1012 

/l, reticulocytes - 12%, hemoglobin - 160 g/l, color 

index - 1,03. Such blood values indicate 

erythropoiesis stimulation due to the following 

occurring in the process of his training:  

A. Hypoxemia  

B. Hypercapnia  

C. Physical activity  

D. Hyperventilation  

E. Hyperglycemia  

 453. In some areas of South Africa many people 

have sickle cell disease characterized by red blood 

cells that assume an abnormal sickle shape due to 

the substitution of glutamic acid for valine in the 

hemoglobin molecule. What is the cause of this 

disease?  

A. Gene mutation  

B. Disturbances of the mechanisms of genetic 

information transmission  

C. Crossing-over  

D. Genomic mutation  

E. Transduction  

 454. A patient with enteritis accompanied with 

intense diarrhea has reduced quantity of water in the 

extracellular space and increased quantity of water 

inside the cells as well as low blood osmolarity. 

Name this disorder of water-electrolytic metabolism:  

A. Hyposmolar hypohydration  

B. Hyperosmolar hypohydration  

C. Osmolar hypohydration  

D. Hyposmolar hyperhydration  

E. Hyperosmolar hyperhydration  

 455. A patient complains about attacks of 

laboured breathing, dizziness. He works at a 

chemical plant producing hydrocyanic acid. The 

described symptoms might be associated with 

dysfunction of the following enzyme:  

A. Cytochrome oxidase  

B. Lactate dehydrogenase  

C. Succinate dehydrogenase  

D. Catalase  

E. Pyruvate dehydrogenase  

 456. Thalassemia is a genetic disorder of 

synthesis of one of the chains of hemoglobin. 

Inhibition of β - chain synthesis leads to formation 

of β-thalassemia. Which of the following will be the 

best feature of the disease?  

A. Increased concentration of hemoglobin F  

B. Decreased concentration of hemoglobin F  

C. Hemolytic anemia.  

D. Sickle erythrocyte shape  

E. Reduction of hemoglobin A2  

 457. In complex proteins their prosthetic group 

is associated with protein moiety. Choose from the 

list one amino acid responsible for the formation of 

bonds between these two parts:  

A. Histidine  

B. Serine  

C. Alanine  

D. Tyrosine  

E. Lysine  

 458. In erythrocytes carbonic acid is formed 

from CO2 and H2O. What enzyme provides a 

synthesis of carbonic acid in erythrocytes and its 

degradation in the capillaries?  

A. Anhydrase  

B. Amylase  

C. Elastase  

D. Alkaline phosphatase  

E. Lipase  
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 459. As a complex protein, hemoglobin consists 

of protein and non-protein moieties. Indicate the 

components of hemoglobin.  

A. 4 Hem groups, 2 α - and 2 β - polypeptide chains  

B. Hem, 1 α - and 3 β - polypeptide chains  

C. 4 Hem groups and 4 β - polypeptide chains  

D. 4 Hem groups and 4 α -polypeptide chains  

E. Hem, 2 α - and 2 β - polypeptide chains  

 460. A 45-year-old patient was brought to a 

clinic after being evacuated from his apartment 

during fire. The physician revealed poisoning with 

cyanides, that were present in the furniture and 

evaporated during fire. Blood pH is 7.25. What 

compound will be revealed in the blood of this 

patient?  

А. Lactic acid  

B. Pyruvate  

C.Carboxyhemoglibin  

D. Methhemoglobin  

E. NO  

 461. A 70-year-old man visited his family 

doctor because of shortness of breath and chronic 

cough during the last 12 years. The patient smokes 

about 120 packages of cigarettes per year. Physical 

examination revealed emphysema. Bood analysis: 

рН – 7.40. Which enzyme the most probably got 

accumulated in lungs of this patient and resulted in 

the described condition?  

A. Carboanhydrase  

B. Alcaline phosphatase  

C. Cytochrome oxidase  

D. Pyruvate dehydrogenase  

E. Glucokinase  

 462. Am 18-year-old man coming to a clinic 

with complains for severe pain in his bones, 

especially in the lower extremities. He notes that 

before he emigrated from Africa he had several 

similar episodes that passed without medical 

interventions. He also remembers that his brother 

had similar symptoms and died from respiratory 

problems. Physical examination revealed icterity of 

skin and mucous membranes, pain in bones, 

increased of the content of white blood cells. Hb is 

6.9 g/dl, hematocrit – 29%. Which inborn disease is 

associated with this condition?  

A. Point mutation of gene of β-chains of hemoglobin  

B. Decreased synthesis of β-chains of hemoglobin  

C. Defficiency of carbonic anhydrase  

D. Defficiency of pyruvate dehydrogenase  

E. Point mutation of gene of a-chains of hemoglobin 

 463. Hemoglobin catabolism results in release 

of iron which is transported to the bone marrow by a 

certain transfer protein and used again for the 

synthesis of hemoglobin. Specify this transfer 

protein:  

A. Transferrin (siderophilin)  

B. Transcobalamin  

C. Haptoglobin  

D. Ceruloplasmin  

E. Albumin  

 464. Blood plasma of a healthy man contains 

several dozens of proteins. During an illness new 

proteins can originate, namely the protein of "acute 

phase". Select such protein from the listed below:  

A. C-reactive protein  

B. Prothrombin  

C. Fibrinogen  

D. G immunoglobulin  

E. A immunoglobulin  

 465. A patient being treated for viral hepatitis 

type B got symptoms of hepatic insufficiency. What 

blood changes indicative of protein metabolism 

disorder will be observed in this case?  

A. Absolute hypoalbuminemia  

B. Absolute hyperalbuminemia  

C. Absolute hyperfibrinogenemia  

D. Proteinic blood composition is unchanged  

E. Absolute hyperglobulinemia  

 466. A patient consulted a doctor with 

complaints of dyspnea occurring after physical 

exertion. Physical examination revealed anemia, 

paraprotein was detected among gamma globulins. 

What value should be determined in the patient’s 

urine to confirm the diagnosis of myeloma?  

A. Bence Jones protein  

B. Bilirubin  

C. Hemoglobin  

D. Ceruloplasmin  

E. Antitrypsin  

 467. 6 hours after the myocardial infarction a 

patient was found to have elevated level of lactate 

dehydrogenase in blood. What isoenzyme should be 

expected in this case?  

A. LDH1  

B. LDH2  

C. LDH3  

D. LDH4  

E. LDH5  

 468. A 28-year-old patient undergoing treatment 

in the pulmonological department has been 

diagnosed with pulmonary emphysema caused by 

splitting of alveolar septum by tissular tripsin. The 

disease is cased by the congenital deficiency of the 

following protein:  

A. α1-proteinase inhibitor  

B. α2 -macroglobulin  
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C. Cryoglobulin  

D. Haptoglobin  

E. Transferrin  

 469. The concentration of albumins in human 

blood sample is lower than normal. This leads to 

edema of tissues. What blood function is damaged?  

A. Maintaining the oncotic blood pressure  

B. Maintaining the Ph level  

C. Maintaining the body temperature  

D. Maintaining the blood sedimentation system  

E. All answers are correct  

 470. A 46-year-old female patient has a 

continuous history of progressive muscular 

(Duchenne’s) dystrophy. Which blood enzyme 

changes will be of di- agnostic value in this case?  

A. Creatine phosphokinase  

B. Lactate dehydrogenase  

C. Pyruvate dehydrogenase  

D. Glutamate dehydrogenase  

E. Adenylate cyclase  

 471. A considerable increase of activity of МВ-

forms of CPK (creatinephosphokinase) and LDH-1 

was revealed on the examination of patient’s blood. 

What is the most likely pathology?  

A. Miocardial infarction  

B. Hepatitis  

C. Rheumatism  

D. Pancreatitis  

E. Cholecystitis  

 472. Marked increase of activity of МВ- forms 

of CPK (creatinephosphokinase) and LDH-1 was 

revealed by examination of the patient’s blood. 

What is the most probable pathology?  

A. Miocardial infarction  

B. Hepatitis  

C. Rheumatism  

D. Pancreatitis  

E. Cholecystitis  

 473. A number of diseases, for instance 

myocardial infarction or liver cirrhosis, 

accompanied by the impairment of the integrity of 

cell membrane, can be diagnosed by evaluating 

activity of blood transaminases. What vitamin is one 

of cofactors of these enzymes?  

A. B6  

B. B2  

C. B1  

D. B8  

E. B5  

 474. A 50-year-old woman diagnosed with 

cardiac infarction has been delivered into an 

intensive care ward. What enzyme will be the most 

active during the first two days?  

A. Aspartate aminotransferase  

B. Alanine aminotransferase  

C. Alanine aminopeptidase  

D. LDH4  

E. LDH5  

 475. A patient had hemorrhagic stroke. Blood 

examination revealed strengthened kinin 

concentration. The patient was prescribed contrical. 

It was administered in order to inhibit the following 

proteinase:  

A. Kallikrein  

B. Pepsin  

C. Trypsin  

D. Chemotrypsin  

E. Collagenase  

 476. Upon toxic damage of hepatic cells 

resulting in disruption of liver function the patient 

developed edemas. What changes of blood plasma 

are the main cause of edema development?  

A. Decrease of albumin content  

B. Increase of globulin conten  

C. Decrease of fibrinogen conten  

D. Increase of albumin conten  

E. Decrease of globulin conten  

 477. To lose some weight a woman has been 

limiting the amount of products in her diet. 3 months 

later she developed edemas and her diuresis 

increased. What dietary component deficiency is the 

cause of this?  

A. Proteins  

B. Fats  

C. Carbohydrates  

D. Vitamins  

E. Minerals  

 478. A patient has been admitted to the 

contagious isolation ward with signs of jaundice 

caused by hepatitis virus. Which of the symptoms 

given below is strictly specific for hepatocellular 

jaundice?  

A. Increase of ALT, AST level  

B. Hyperbilirubinemia  

C. Bilirubinuria  

D. Cholemia  

E. Urobilinuria  

 479. The high level of Dehydrogenase (LDH) 

concentration showed the increase of LDH-1 and 

LDH-2 in a patient’s blood plasma. Point out the 

most probable di- agnosis:  

A. Myocardial infarction  

B. Skeletal muscle dystrophy  

C. Diabetes mellitus  

D. Viral hepatitis  

E. Acute pancreatitis  
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 480. A 62-year-old woman complains of 

frequent pain attacks in the area of her chest and 

backbone, rib fractures. Her doctor suspected 

myeloma (plasmocytoma). What of the following 

laboratory characteristics will be of the greatest 

diagnostic importance?  

A. Paraproteinemia  

B. Hyperalbuminemia  

C. Proteinuria  

D. Hypoglobulinemia  

E. Hypoproteinemia  

 481. Nitrogen is being excreted from the body 

mainly as urea. When activity of a certain enzyme in 

the liver is low, it results in inhibition of urea 

synthesis and nitrogen accumulation in blood and 

tissues. Name this enzyme:  

A. Carbamoyl phosphate synthetase  

B. Aspartate aminotransferase  

C. Urease  

D. Amylase  

E. Pepsin  

 482. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for?  

A. Myocardium infarction  

B. Viral hepatitis  

C. Collagenosis  

D. Diabetes mellitus  

E. Diabetes insipidus  

 483. A patient who had been working hard 

under conditions of elevated temperature of the 

environment, has now a changed quantity of blood 

plasma proteins. What penomenon is the case?  

A. Relative hyperproteinemia  

B. Absolute hyperproteinemia  

C. Absolute hypoproteinemia  

D. Disproteinemia  

E. Paraproteinemia  

 484. A 15-year-old boy has been diagnosed with 

acute viral hepatitis. What blood value should be 

determined to confirm acute affection of hepatic 

cells?  

A. Aminotransferase activity (AST, ALT)  

B. Unconjugated and conjugated bilirubin content  

C. Erythrocytes sedimentation rate (ESR)  

D. Cholesterol content  

E. Protein fraction content 

 485. Examination of a 56-year-old woman with 

a history of type 1 diabetes mellitus revealed a 

disorder of protein metabolism that is manifested by 

aminoacidemia in the laboratory blood test values, 

and clinically by the delayed wound healing and 

decreased synthesis of antibodies. Which of the 

following mechanisms causes the development of 

aminoacidemia?  

A. Increased proteolysis  

B. Albuminosis  

C. Decrease in the concentration of amino acids in 

blood  

D. Increase in the oncotic pressure in the blood 

plasma  

E. Increase in low-density lipoprotein level  

 486. Blood test of the patient revealed albumine 

content of 20 g/l and increased activity of lactate 

dehydrogenase isoenzyme 5 (LDH5). These results 

indicate disorder of the following organ:  

A. Liver  

B. Kidneys  

C. Heart  

D. Lungs  

E. Spleen  

 487. A traumatology unit received a pati- ent 

with crushed muscular tissue. What bi- ochemical 

indicator of urine will be raised in this case?  

A. Creatinine  

B. Total lipids  

C. Glucose  

D. Mineral salts  

E. Uric acid  

 488. Examination of a 56-year-old woman with 

a history of type 1 diabetes revealed a disorder of 

protein metabolism that is manifested by 

aminoacidemia in the laboratory blood test values, 

and clinically by the delayed wound healing and 

decreased synthesis of antibodies. Which of the 

following mechanisms causes the development of 

aminoacidemia?  

A. Increased proteolysis  

B. Albuminosis  

C. Decrease in concentration of blood amino acids  

D. Increase in plasma oncotic pressure  

E. Increase in low-density lipoproteins level  

 489. In investigation of serum proteins various 

physical and physicochemical methods can be used. 

In particular, serum albumins and globulins can be 

separated by the method of:  

A. Electrophoresis  

B. Polarography  

C. Dialysis D. Spectrography  

E. Refractometry  

 490. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for?  
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A. Myocardium infarction  

B. Viral hepatitis  

C. Collagenosis  

D. Diabetes mellitus  

E. Diabetes insipidus  

 491. A patient presents high activity of LDH-1,-

2, aspartate aminotransferase, creatine 

phosphokinase. In what organ (organs) is the 

development of a pathological process the most 

probable?  

A. In the heart muscle (initial stage of myocardium 

infarction)  

B. In skeletal muscles (dystrophy, atrophy)  

C. In kidneys and adrenals  

D. In connective tissue  

E. In liver and kidneys  

 492. For biochemical diagnostics of myocardial 

infarction it is necessary to measure activity of a 

number of enzymes and their isoenzymes. What 

enzymatic test is considered to be the best to prove 

or disprove the diagnosis of infarction in the early 

period after the chest pain is detected?  

A. Creatine kinase isoenzyme CK-MB  

B. Creatine kinase isoenzyme CK-MM  

C. LDH1 isoenzyme  

D. LDH2 isoenzyme  

E. Aspartate cytoplasmic isoenzyme  

 493. A 46-year-old female patient has a 

continuous history of progressive muscular 

(Duchenne’s) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case?  

A. Creatine phosphokinase  

B. Lactate dehydrogenase  

C. Pyruvate dehydrogenase  

D. Glutamate dehydrogenase  

E. Adenylate cyclase  

 494. Examination of a 27-year-old patient 

revealed pathological changes in liver and brain. 

Blood plasma analysis revealed an abrupt decrease 

in the copper concentration, urine analysis revealed 

an increased copper concentration. The patient was 

diagnosed with Wilson’s degeneration. To confirm 

the diagnosis, it is necessary to study the activity of 

the following enzyme in blood serum:  

A. Ceruloplasmin  

B. Carbonic anhydrase  

C. Xanthine oxidase  

D. Leucine aminopeptidase  

E. Alcohol dehydrogenase  

 495. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

paraprotein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine:  

A. Bence Jones protein  

B. Bilirubin  

C. Haemoglobin  

D. Ceruloplasmin  

E. Antitrypsin  

 496. Electrophoretic study of a blood serum 

sample, taken from the patient with pneumonia, 

revealed an increase in one of the protein fractions. 

Specify this fraction:  

A. γ-globulins  

B. Albumins  

C. α1-globulins  

D.α2-globulins  

E. β-globulins  

 497. Analysis of blood serum of a patient 

revealed increase of alanine aminotransferase and 

aspartate aminotransferase level. What cytological 

changes can cause such a situation?  

A. Cellular breakdown  

B. Disturbed function of energy supply of cells  

C. Disorder of enzyme systems of cells  

D. Disturbance of genetic apparatus of cells  

E. Disturbance of cellular interrelations  

 498. A 49-year-old male patient with acute 

pancreatitis was likely to develop pancreatic 

necrosis, while active pancreatic proteases were 

absorbed into the blood stream and tissue proteins 

broke up. What protective factors of the body can 

inhibit these processes?  

A. α2-macroglobulin, α1-antitrypsin  

B. Immunoglobulin  

C. Cryoglobulin, interferon  

D. Ceruloplasmin, transferrin  

E. Hemoplexin, haptoglobin  

 499. The main classes of blood plasma proteins 

are fibrinogen, albumins and globulins. What is 

normal quantitative proportion of albumin to 

globulins (albumin/globulin coefficient)? 

A.1.5:2  

B.2:1  

C.5:1  

D.1:1  

E.1:5  

 500. Examination of a patient with chronic renal 

insufficiency revealed an increase in residual 

nitrogen concentration in blood up to 35 millimole/l, 

more than half of which is urea. What type of 

hyperazotemia is it?  

A. Retentional  

B. Hepatic C. Productional  

D. Residual  
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E. Combined  

 501. Wilson’s disease is a disorder of copper 

transport which leads to the accumulation of this 

metal in brain and liver cells. It is associated with a 

disturbance in the synthesis of the following protein:  

A. Ceruloplasmin  

B. Metallothionein  

C. Transcobalamin  

D. Haptoglobin  

E. Siderophilin  

 502. A 50-year-old woman with myocardial 

infarction has been delivered to the intensive care 

unit. Which enzyme’s activity will be most 

increased during the first two days?  

A. Aspartate aminotransferase  

B. Alanine aminotransferase  

C. Alanine aminopeptidase  

D. LDH4  

E. LDH5  

 503. Examination of a patient with 

hepatolenticular degeneration revealed that synthesis 

of ceruloplasmin protein has a defect. What 

organelles is this defect connected with?  

A. Granular endoplasmic reticulum  

B. Agranular endoplasmic reticulum  

C. Mitochondrions  

D. Golgi complex  

E. Lysosomes  

 504. Blood pressure is regulated by a number of 

biologically active compounds. What peptides that 

enter the bloodstream can affect the vascular tone?  

A. Kinins  

B. Leukotrienes  

C. Enkephalins  

D. Iodothyronines  

E. Endorphins  

 505. A patient was found to have an increased 

blood serum LDH-1 activity. In which organ is the 

pathological process localized?  

A. Heart  

B. Liver  

C. Kidneys  

D. Stomach  

E. Muscles  

 506. Examination of a patient revealed toxic 

hepatitis developed on the background of the use of 

medicines. This diagnosis can be confirmed by the 

activity of the following enzyme of blood serum:  

A. Alanine amino transferase  

B. Creatine phosphokinase  

C. Pyruvate dehydrogenase  

D. Maltase  

E. Malate dehydrogenase  

 507. Blood analysis of a patient revealed high 

content of the following enzymes: creatine kinase 

(MB-isoform), aspartate aminotransferase and LDH 

1,2. What pathology should be suspected in this 

case?  

A. Myocardium infarction  

B. Muscular dystrophy  

C. Liver cirrhosis 

D. CNS affection  

E. Pancreatitis  

 508. A 38-year-old patient suffers from 

shortness of breath. These symptoms have been 

progressing during recent months. From childhood 

he has episodes of bronchoobstruction. Physical and 

X-ray examination revealed emphysema. What is 

the molecular background for patient’s condition?  

A. Genetic mutation, manifested by an inadequate 

activity of the inhibitor of proteases  

B. Genetic mutation, characterized by decreased 

surfactant production  

C. Bronchial asthma  

D. Mucoviscidosis  

E. Coeliac disease  

 509. A 30-year-old patient with a past history of 

virus B hepatitis complains of prolonged nose 

bleeds. What drug will be most efficient in 

remedying this condition?  

A. Vicasolum  

B. Fraxiparine  

C. Folic acid  

D. Dipiridamol  

E. Asparcam  

 510. A patient is diagnosed with hereditary 

coagulopathy that is characterised by factor VIII 

deficiency. Specify the phase of blood clotting 

during which coagulation will be disrupted in the 

given case:  

A. Thromboplastin formation  

B. Thrombin formation  

C. Fibrin formation  

D. Clot retraction  

E. -  

 511. After implantation of a cardiac valve a 

young man systematically takes indirect 

anticoagulants. His state was complicated by 

hemorrhage. What substance content has decreased 

in blood?  

A. Prothrombin  

B. Haptoglobin  

C. Heparin  

D. Creatin  

E. Ceruloplasmin  
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 512. A 60-year-old man suffering from chronic 

hepatitis frequently observes nasal and gingival 

hemorrhages, spontaneous hemorrhagic rashes on 

the skin and mucosa. Such presentations result from:  

A. Decreased synthesis of prothrombin and 

fibrinogen  

B. Increased blood content of ami- notransferases  

C. Decreased synthesis of serum albumins  

D. Increased blood content of macroglobulins and 

cryoglobulins  

E. Decreased blood content of cholinesterase  

 513. Preoperative examination revealed 

prothrombin deficiency in the blood of the patient. 

What drug should be preliminarily prescribed to 

mitigate blood loss in the patient during the surgery?  

A. Vicasol (Menadione)  

B. Thrombin  

C. Aminocapronic acid  

D. Phenylin (Phenindione)  

E. Contrykal (Aprotinin)  

 514. To prevent postoperative bleeding a 6-year-

old child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol:  

A. Carboxylation of glutamin acid  

B. Phosphorylation of serine radicals  

C. Partial proteolysis  

D. Polymerization  

E. Glycosylation  

 515. After pancreatic surgery the patient 

developed hemorrhagic syndrome with disturbed 3rd 

stage of blood clotting. What will be the most likely 

mechanism of the hemostatic disorder?  

A. Fibrinolysis activation  

B. Decrease of prothrombin synthesis  

C. Decrease of fibrinogen synthesis  

D. Qualitative abnormalities of fibrinogenesis  

E. Fibrin-stabilizing factor deficiency  

 516. Parents of a 5-year-old boy report him to 

have frequent colds that develop into pneumonias, 

presence of purulent rashes on the skin. Laboratory 

tests have revealed the following: absence of 

immunoglobulins of any type, and naked cells are 

absent from the lymph nodes punctate. What kind of 

immune disorder is it?  

A. X-linked hypogammaglobulinemia (Bruton type 

agammaglobulinemia)  

B. Autosomal recessive agammaglobulinaemia 

(Swiss type)  

C. Hypoplastic anemia  

D. Agranulocytosis  

E. Louis-Barr syndrome  

 517. A 3-year-old boy with pronounced 

hemorrhagic syndrome has no antihemophilic 

globulin A (factor VIII) in the blood plasma. 

Hemostasis has been impaired at the following 

stage:  

A. Internal mechanism of prothrombinase activation 

B. External mechanism of prothrombinase activation  

C. Conversion of prothrombin to thrombin  

D. Conversion of fibrinogen to fibrin  

E. Blood clot retraction  

 518. A 5-year-old child is diagnosed with 

Bruton syndrome (X-linked agammaglobulinemia) 

that manifests itself in severe clinical course of 

bacterial infections and absence of B lymphocytes 

and plasma cells. What changes of immunoglobulin 

content can be observed in blood serum of the child 

with immunodeficiency?  

A. Decreased IgA, IgM  

B. Increased IgA, IgM  

C. Decreased IgD, IgE  

D. Increased IgD, IgE  

E. No changes  

 519. A patient visited a dentist to extract a tooth. 

After the tooth had been extracted, bleeding from 

the tooth socket continued for 15 minutes. 

Anamnesis states that the patient suffers from active 

chronic hepatitis. What phenomenon can extend the 

time of hemorrhage?  

A. Decrease of fibrinogen content in blood  

B. Thrombocytopenia  

C. Hypocalcemia  

D. Increased activity of anticoagulation system  

E. Decrease of albumine content in blood  

 520. A newborn baby has numerous 

hemorrhages. Blood coagulation tests reveal 

increased prothrombin time. The child is most likely 

to have a disorder of the following biochemical 

process:  

A. Production of gamma-carboxyglutamate  

B. Conversion of homocysteine to methionine  

C. Conversion of methylmalonyl CoA to succinyl 

CoA  

D. Degradation of glutathione  

E. Hydroxylation of proline  

 521. A patient with tissue trauma was taken a 

blood sample for the determination of blood clotting 

parameters. Specify the right sequence of extrinsic 

pathway activation:  

A. III - VIIa - Xa  

B. III - IV - Xa  

C. IV - VIII: TF - Xa  

D. IV - VIIa - Xa  

E. III - VIII: TF - Xa  
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 522. To stop the bleeding the patient was 

prescribed a direct coagulant. During introduction of 

the solution the patient was complaining of pain 

along the vein, hot sensation, and palpitations. Name 

the drug that causes such symptoms:  

A. Calcium chloride  

B. Hirudine  

C. Ergocalciferol  

D. Pentoxyl  

E. Streptokinase  

 523. Activation of a number of hemostatic 

factors occurs through their joining with calcium 

ions. What structural component allows for 

adjoining of calcium ions?  

A. Gamma-carboxyglutamic acid  

B. Gamma-aminobutyric acid  

C. Gamma-oxybutyric acid  

D. Hydroxyproline  

E. Monoamine-dicarboxylic acids  

 524. After a disease a 16-year-old boy is 

presenting with decreased function of protein 

synthesis in the liver as a result of vitamin K 

deficiency. This may cause disorder of:  

A. Blood coagulation  

B. Erythrocyte sedimentation rate  

C. Anticoagulant production  

D. Erythropoietin production  

E. Osmotic blood pressure  

 525. A patient suffers from the haemorrhagic 

syndrome that shows itself in frequent nasal 

bleedings, posttraumatic and spontaneous 

intracutaneous and intra-articular haemorrhages. 

After a laboratory study a patient was diagnosed 

with the type B haemophilia. This disease is 

provoked by the deficit of the following factor of 

blood coagulation:  

A. IX  

B. VIII  

C. XI  

D. V  

E. VII  

 526. To prevent postoperative bleeding a 6 y.o. 

child was administered vicasol that is a synthetic 

analogue of vitamin K. Name post-translational 

changes of blood coagulation factors that will be 

activated by vicasol:  

A. Carboxylation of glutamin acid  

B. Phosphorylation of serine radicals  

C. Partial proteolysis  

D. Polymerization  

E. Glycosylation  

 527. A 13-year-old boy presents wi- th 

eczematous rashes on his shins and torso. 

Anamnesis states cases of otitis, pneumonia, and 

furuncles in the patient. Blood test: platelets - 70 

109/l, low activity of T helper and T suppressor 

cells, low IgM, with normal IgA and IgG. What 

immunodeficient disease does this boy have?  

A. Wiskott-Aldrich syndrome  

B. Louis-Bar syndrome (Ataxia- telangiectasia)  

C. Severe combined immunodeficiency (Swiss type)  

D. DiGeorge syndrome  

E. Chediak-Higashi syndrome  

 528. Parents of a 5-year-old child report him to 

have frequent colds that develop into pneumonias, 

presence of purulent rashes on the skin. Laboratory 

tests have revealed the following: absence of 

immunoglobulins of any type; naked cells are absent 

from the lymph nodes punctate. What kind of 

immune disorder is it?  

A. X-linked hypogammaglobulinemia (Bruton type 

agammaglobulinemia)  

B. Autosomal recessive agammaglobulinaemia 

(Swiss type)  

C. Hypoplastic anemia  

D. Agranulocytosis  

E. Louis-Barr syndrome  

 529. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

paraprotein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine:  

A. Bence Jones protein  

B. Bilirubin  

C. Haemoglobin  

D. Ceruloplasmin  

E. Antitrypsin  

 530. A tooth extraction in a patient with chronic 

persistent hepatitis was complicated with prolonged 

hemorrhage. What is the reason for the 

haemorrhagic syndrome?  

A. Decrease in thrombin production  

B. Increase in thromboplastin production  

C. Decrease in fibrin production  

D. Increase in fibrinogen synthesis  

E. Fibrinolysis intensification  

 531. A 12-year-old patient has been admitted to 

a hospital for hemarthrosis of the knee joint. From 

early childhood he suffers from frequent bleedings. 

Diagnose the boy’s disease:  

A. Hemophilia  

B. Hemorrhagic vasculitis  

C. Hemolytic anemia  

D. B12 (folic acid)-deficiency anemia  

E. Thrombocytopenic purpura  
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 532. A female patient has been diagnosed with 

cervical erosion, which is a precancerous pathology. 

What defense mechanism can prevent the 

development of a tumor?  

A. Increase in natural killer level (NK-cells)  

B. High-dose immunological tolerance  

C. Increase in the activity of lysosomal enzymes  

D. Simplification of the antigenic structure of tissues  

E. Low-dose immunological tolerance  

 533. A patient is diagnosed with hereditary 

coagulopathy that is characterised by factor VIII 

deficiency. Specify the phase of blood clotting 

during which coagulation will be disrupted in the 

given case:  

A. Thromboplastin formation  

B. Thrombin formation  

C. Fibrin formation  

D. Clot retraction  

E.-  

 534. Lymphocytes and other cells of our body 

synthesize universal antiviral agents as a response to 

viral invasion. Name these protein factors:  

A. Interferon  

B. Interleukin – 2  

C. Cytokines  

D. Interleukin – 4  

E. Tumor necrosis factor  

 535. In order to speed up healing of a wound of 

oral mucosa a patient was prescribed a drug that is a 

thermostable protein occuring in tears, saliva, 

mother’s milk as well as in a new-laid hen’s egg. It 

is known that this protein is a factor of natural 

resistance of an organism. What is it called?  

A. Lysozyme  

B. Complement  

C. Interferon  

D. Interleukin  

E. Imanine  

 536. A 46-year-old female is scheduled for a 

maxillofacial surgery. It is known that the patient is 

prone to high blood coagulation. What natural 

anticoagulant can be used to prevent blood clotting?  

A. Heparin  

B. Hirudin  

C. Sodium citrate  

D. Fibrinolysin  

E. None of the above-listed substance  

 537. A patient ill with essential hypertension 

was recommended a drug that prevents thrombosis. 

It is to be taken parenterally. What drug is it?  

A. Heparin  

B. Amben  

C. Protamine sulfate  

D. Neodicumarin  

E. Syncumar  

 538. In our country, routine preventive 

vaccinations against poliomyelitis ivolve using live 

vaccine that is administered orally. What 

immunoglobulins are responsible for the 

development of local post-vaccination immunity in 

this case?  

A. Secretory IgA  

B. IgM  

C. IgG  

D. Serum IgA  

E. IgE  

 539. A patient who suffers from pneumonia has 

high body temperature. What biologically active 

substance plays the leading part in origin of this 

phenomenon?  

A. Interleukin-I  

B. Histamine  

C. Bradykinin  

D. Serotonin  

E. Leukotrienes  

 540. A 27 y.o. patient put eye drops that contain 

penicillin. After a few minutes she felt itching and 

burning of her body, there appeared lip and eye-lid 

edemata; arterial pressure began to drop. What 

immunoglobulins took part in the development of 

this allergic reaction?  

A. lgE and lgG  

B. IgM and IgG  

C. IgA and IgM  

D. Ig M and IgD  

E. IgG and IgD  

 541. A 2-year-old child has got intestinal 

dysbacteriosis, which results in hemorrhagic 

syndrome. What is the most likely cause of 

hemorrhage of the child?  

A. Vitamin K insufficiency  

B. Activation of tissue thromboplastin  

C. PP hypovitaminosis  

D. Fibrinogen deficiency  

E. Hypocalcemia  

 542. A patient with tissue trauma was taken a 

blood sample for the determination of blood clotting 

parameters. Specify the right sequence of extrinsic 

pathway activation.  

A. III – VIIa – Xa  

B. III – IV – Xa  

C. IV – VIII: TF – Xa  

D. IV – VIIa – Xa  

E. III – VIII: TF – Xa  
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 543. In some countries it is regulated by law to 

administer vitamin K to newborns. Why are 

newborns at risk to develop vitamin K deficiency?  

A. Their intestine is sterile  

B. They have increased need for vitamin K  

C. They do not have expression of genes responsible 

for vitamin K synthesis  

D. In infancy more blood clotting factors require 

vitamin K  

E. They are at increased risk of bleeding  

 544. A patient has myocardial infarction with 

thrombosis of the left coronary artery. What 

pharmocological preparation group should be used 

to reestablish blood flow?  

A. Fibrinolysis activators  

B. Narcotic analgesics  

C. β-adrenergic blockers  

D. Angiotensin-converting enzyme inhibitors  

E. Glucocorticoids  

 545. A patient was ill with burn disease that was 

complicated by DIC syndrome. What stage of DIC 

syndrome can be suspected if it is known that the 

patient’s blood coagulates in less than 3 minutes?  

A. Hypercoagulation  

B. Transition phase  

C. Hypocoagulation  

D. Fibrinolysis  

E. Terminal  

 546. A 16-year-old boy after an illness has 

diminished function of protein synthesis in liver as a 

result of vitamin K deficiency. It will cause 

disturbance of:  

A. Blood coagulation  

B. Erythrocyte sedimentation rate  

C. Anticoagulant generation  

D. Erythropoietin secretion  

E. Osmotic blood pressure  

 547. A patient underwent a surgery for excision 

of a cyst on pancreas. After this he developed 

haemorrhagic syndrome with apparent disorder of 

blood coagulation. Development of this 

complication can be explained by:  

A. Activation of fibrinolytic system  

B. Insufficient fibrin production  

C. Reduced number of thrombocytes  

D. Activation of anticoagulation system  

E. Activation of Christmas factor  

 548. After transfusion of 200 ml of blood a 

patient presented with body temperature rise up to 

37,9oC. Which of the following substances is the 

most likely cause of temperature rise?  

A. Interleukin-1  

B. Interleukin-2  

C. Tumour necrosis factor  

D. Interleukin-3  

E. Interleukin-4  

 549. Which from listed below immunoglobulins 

is secretoty, belongs to the nonspecific immunity 

and inhibits adsorption and growth of bacteria on 

mucosa surfaces?  

A. IgA  

B. IgM  

C. IgD  

D. IgE  

E. IgG  

 550. Hemophilia B is a genetically mediated X-

linked disorder of blood clotting. This disease is 

caused by deficiency of the next blood coagulation 

factor:  

A. Christmas factor (factor IX)  

B. Proaccelerin  

C. Antihemophilic globulin A  

D. Tissue thromboplastin  

E. Proconvertin  

 551. A patient exhibits small (petechial) 

hemorrhages under the skin and mucous 

membranes, bleeding gums, tooth decay, general 

weakness, edemata of the lower extremities. What 

vitamin deficiency can be suspected?  

A. C  

B. K  

C. B1  

D. B12  

E. A  

 552. What disease of blood coagulation system 

is based upon abrupt deceleration of blood 

coagulation due to disturbed formation of plasma 

thromboplastin (VIII factor deficit)?  

A. Hemophilia  

B. Thrombocytopoenia  

C. Trombophylia  

D. Hemorhagic vasculitis  

E. Hemorhagic purpura 

 553. After consumption of rich food a patient 

has nausea and heartburn, steatorrhea. This 

condition might be caused by:  

A. Bile acid deficiency  

B. Increased lipase secretion  

C. Disturbed tripsin synthesis  

D. Amylase deficiency  

E. Disturbed phospholipase synthesis  

 554. A 43-year-old patient suffers from acute 

pancreatitis with disrupted common bile duct 

patency. What condition can develop in this case?  

A. Mechanical jaundice  

B. Hemolytic jaundice  
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C. Hepatocellular jaundice  

D. Hepatic coma  

E. Portal hypertension  

 555. Hepatitis has led to the development of 

hepatic failure. Mechanism of edemata formation is 

activated by the impairment of the following liver 

function:  

A. Protein-synthetic  

B. Barrier  

C. Chologenetic  

D. Antitoxic  

E. Glycogen-synthetic  

 556. Cells of healthy liver actively synthesize 

glycogen and proteins. What organelles are the most 

developed in them?  

A. Granular and agranular endoplasmic reticulum  

B. Cell center  

C. Lysosomes  

D. Mitochondria  

E. Peroxisomes  

 557. A patient presents with icteritiousness of 

skin, scleras and mucous membranes. Blood plasma 

the total bilirubin is increased, stercobilin is 

increased in feces, urobilin is increased in urine. 

What type of jaundice is it?  

A. Haemolytic  

B. Gilbert’s disease  

C. Parenchymatous  

D. Obturational  

E. Cholestatic  

 558. A dry-cleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by disruption of synthesis of the following 

substance:  

A. Phosphatidylcholine  

B. Tristearin  

C. Urea  

D. Phosphatidic acid  

E. Cholic acid  

 559. A 46-year-old woman suffering from 

cholelithiasis developed jaundice. Her urine became 

dark yellow, while feces are light-colored. What 

substance will be the most increased in 

concentration in the blood serum in this case?  

A. Conjugated bilirubin  

B. Unconjugated bilirubin  

C. Biliverdine  

D. Mesobilirubin  

E. Urobilinogen  

 560. An unconscious patient was taken by 

ambulance to the hospital. On objective examination 

the patient was found to have no reflexes, periodical 

convulsions, irregular breathing. After laboratory 

examination the patient was diagnosed with hepatic 

coma. Disorders of the central nervous system 

develop due to the accumulation of the following 

metabolite:  

A. Ammonia  

B. Urea  

C. Glutamine  

D. Bilirubin  

E. Histamine  

 561. A patient has a disturbed absorbtion of fat 

hydrolysates. It might have been caused by a deficit 

in the small intestine cavity:  

A. Of bile acids  

B. Of bile pigments  

C. Of lipolytic enzymes  

D. Of sodium ions  

E. Of liposoluble vitamins  

 562. A patient complains of frequent diarrheas, 

especially after consumption of fattening food, and 

of body weight loss. Laboratory examination 

revealed steatorrhea; hypocholic feces. What can be 

the cause of this condition?  

A. Obturation of biliary tracts  

B. Mucous membrane inflammation of small 

intestine  

C. Lack of pancreatic lipase  

D. Lack of pancreatic phospholipase  

E. Unbalanced diet  

 563. After intake of rich food a patient feels 

nausea and sluggishness; with time there appeared 

signs of steatorrhea. Blood cholesterine 

concentration is 9,2 micromole/l. This condition was 

caused by lack of:  

A. Bile acids  

B. Triglycerides  

C. Fatty acids  

D. Phospholipids  

E. Chylomicrons  

 564. A patient with jaundice has high total 

bilirubin that is mainly indirect (unconjugated), high 

concentration of stercobilin in the feces and urine. 

The level of direct (conjugated) bilirubin in the 

blood plasma is normal. What type of jaundice can 

be suspected?  

A. Hemolytic  

B. Parenchymal (hepatic) 

C. Mechanical  

D. Neonatal  

E. Gilbert’s disease  

 565. A coprological survey revealed light-

colored feces containing drops of neutral fat. The 

most likely reason for this condi- tion is the disorder 

of:  
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A. Bile inflow into the bowel  

B. Gastric juice acidity  

C. Pancreatic juice secretion  

D. Intestinal juice secretion  

E. Intestinal absorption  

 566. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generation of the 

following metabolite:  

A. Choline  

B. DOPA  

C. Cholesterol  

D. Acetoacetate  

E. Linoleic acid  

 567. A 46-year-old woman suffering from 

chololithiasis developed jaundice. Her urine became 

dark-yellow and feces became colourless. Blood 

serum will have the highest concentration of the 

following substance:  

A. Conjugated bilirubin  

B. Unconjugated bilirubin  

C. Biliverdin  

D. Mesobilirubin  

E. Urobilinogen  

 568. A patient suffers from hepatic cirrhosis. 

Examination of which of the following substances 

excreted by urine can characterize the state of 

antitoxic function of liver?  

A. Hippuric acid  

B. Ammonium salts  

C. Kreatinine  

D. Uric acid  

E. Aminoacids  

 569. A full-term newborn child has yellowish 

skin and mucous membranes. This might be 

probably caused by temporary deficiency of the 

following enzyme:  

A. UDP-glucoronyltransferase  

B. Uridine transferase  

C. Heme synthetase  

D. Heme oxygenase  

E. Biliverdin reductase  

 570. A 48-year-old patient was admitted to the 

hospital with complaints about weakness, irritability, 

sleep disturbance. Objectively: skin and scleras are 

of yellow colour. In blood: increased concentration 

of total bilirubin with prevailing direct bilirubin. The 

feces are acholic. The urine is dark (contains bile 

pigments). What type of jaundice is it? 

A. Mechanic  

B. Haemolytic  

C. Parenchymatous  

D. Gilbert’s syndrome  

E. Crigler-Najjar syndrome  

 571. A patient with jaundice has high total 

bilirubin that is mainly indirect (unconjugated), high 

concentration of stercobilin in the stool and urine. 

The level of direct (conjugated) bilirubin in the 

blood plasma is normal. What kind of jaundice can 

you think of?  

A. Hemolytic  

B. Parenchymal (hepatic)  

C. Mechanical  

D. Neonatal jaundice  

E. Gilbert’s disease  

 572. Low level of albumins and fibrinogen was 

detected in the patient’s blood. Decreased activity of 

what organelle of the liver hepatocytes can most 

probably cause it?  

A. Granular endoplasmatic reticulum  

B. Agranular endoplasmatic reticulum  

C. Mitochondrions  

D. Golgi complex  

E. Lysosomes  

 573. A patient presents with steatorrhea. This 

disorder can be linked to disturbed supply of the 

intestine with the following substances:  

A. Bile acids  

B. Carbohydrates  

C. Tripsin  

D. Chymotrypsin  

E. Amylase  

 574. A patient has been admitted to the 

contagious isolation ward with signs of jaundice 

caused by hepatitis virus. Which of the symptoms 

given below is strictly specific for hepatocellular 

jaundice?  

A. Increase of ALT, AST level  

B. Hyperbilirubinemia  

C. Bilirubinuria  

D. Cholemia  

E. Urobilinuria  

 575. A patient has yellow skin colour, dark 

urine, dark-yellow feces. What substance will have 

strengthened concentration in the blood serum?  

A. Unconjugated bilirubin  

B. Conjugated bilirubin  

C. Mesobilirubin  

D. Verdoglobin  

E. Biliverdin  

 576. A patient complains of frequent diarrheas, 

especially after consumption of rich food, weight 

loss. Laboratory examination revealed steatorrhea; 

his feces were hypocholic. What might have caused 

such condition?  
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A. Obturation of biliary tracts  

B. Inflammation of mucous membrane of small 

intestine  

C. Lack of pancreatic lipase  

D. Lack of pancreatic phospholipase  

E. Unbalanced diet  

 577. A patient presents with icteritiousness of 

skin, scleras and mucous membranes. Blood plasma 

the total bilirubin is increased, stercobilin is 

increased in feces, urobilin is increased in urine. 

What type of jaundice is it?  

A. Haemolytic  

B. Gilbert’s disease  

C. Parenchymatous  

D. Obturational  

E. Cholestatic  

 578. Enzymatic jaundices are accompanied by 

abnormal activity of UDP-glucuronyl transferase. 

What compound is accumulated in blood serum in 

case of these pathologies?  

A. Unconjugated bilirubin  

B. Conjugated bilrubin  

C. Dehydrobilirubin  

D. Hydrobilirubin  

E. Choleglobin  

 579. M-r S presents all signs of the hepatic 

coma: loss of consciousness, absence of reflexes, 

cramps, convulsion, disorder of heart activity, 

recurrent (periodical) respiration. What are 

cerebrotoxical substances which accumulate in 

blood under hepar insufficiency?  

A. Ammonia  

B. IL-1  

C. Autoantibody  

D. Necrosogenic substances  

E. Ketonic body  

 580. Ultramicroscopical examination of "dark" 

hepatocyte population in the cell cytoplasm detected 

a developed granular endoplasmic reticulum. What 

function has this organella in these cells?  

A. Synthesis of blood plasma proteins  

B. Carbohydrate synthesis  

C. Deintoxicative function  

D. Bile production  

E. Calcium ion depositing  

 581. Blood analysis of a patient with jaundice 

reveals conjugated bilirubinemia, increased 

concentration of bile acids. There is no 

stercobilinogen in urine. What type of jaundice is it?  

A. Obstructive jaundice  

B. Hepatocellular jaundice  

C. Parenchymatous jaundice  

D. Hemolytic jaundice  

E. Cythemolytic jaundice  

 582. Jaundice treatment involves administration 

of barbiturates inducing the synthesis of UDP-

glucuronyl transferase. A medicinal effect is caused 

by the production of:  

A. Direct reacting (conjugated) bilirubin  

B. Indirect reacting (unconjugated) bilirubin  

C. Biliverdin  

D. Protoporphyrin  

E. Heme  

 583. After a serious viral infection a 3-year-old 

child has repeated vomiting, loss of consciousness, 

convulsions. Examination revealed 

hyperammoniemia. What may have caused changes 

of biochemical blood indices of this child?  

A. Disorder of ammonia neutralization in ornithinic 

cycle  

B. Activated processes of aminoacids 

decarboxylation  

C. Disorder of biogenic amines neutralization  

D. Increased purtefaction of proteins in intestines  

E. Inhibited activity of transamination enzymes  

 584. Blood analysis of a patient with jaundice 

reveals conjugated bilirubinemia, increased 

concentration of bile acids. There is no 

stercobilinogen in urine. What type of jaundice is it?  

A. Obstructive jaundice  

B. Hepatocellular jaundice  

C. Parenchymatous jaundice  

D. Hemolytic jaundice  

E. Cythemolytic jaundice  

 585. An infant born prematurely 2 days ago 

presents with yellow coloring of skin and mucosa. 

Such a condition in the infant is caused by 

temporary deficiency of the following enzyme:  

A. UDP-glucuronyl transferase  

B. Aminolevulinate synthase  

C. Heme oxygenase  

D. Heme synthetase  

E. Biliverdine reductase  

 586. A patient is ill with hepatocirrhosis. State 

of antitoxic liver function can be characterized by 

examination of the following substance exreted by 

urine:  

A. Hippuric acid  

B. Ammonium salts  

C. Creatinine  

D. Uric acid  

E. Amino acids  

 587. Hemoglobin catabolism results in release 

of iron which is transported to the bone marrow by a 

certain transfer protein and used again for the 
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synthesis of hemoglobin. Specify this transfer 

protein:  

A. Transferrin (siderophilin)  

B. Transcobalamin  

C. Haptoglobin  

D. Ceruloplasmin  

E. Albumin  

 588. A 16-year-old adolescent is diagnosed with 

hereditary UDP (uridine diphosphate) 

glucuronyltransferase deficiency. Laboratory tests 

revealed hyperbilirubinemia caused mostly by 

increased blood content of the following substance:  

A. Unconjugated bilirubin  

B. Conjugated bilirubin  

C. Urobilinogen  

D. Stercobilinogen  

E. Biliverdine  

 589. A patient complains of frequent diarrheas, 

especially after consumption of rich food, weight 

loss. Laboratory examination revealed steatorrhea; 

his feces were hypocholic. What might have caused 

such condition?  

A. Obturation of biliary tracts  

B. Inflammation of mucous membrane of small 

intestine  

C. Lack of pancreatic lipase  

D. Lack of pancreatic phospholipase  

E. Unbalanced diet  

 590. A patient suffers from hepatocirrhosis. 

State of antitoxic liver function can be characterized 

by examination of the following substance exreted 

by urine:  

A. Hippuric acid  

B. Ammonium salts  

C. Creatinine  

D. Uric acid  

E. Amino acids  

 591. After severe viral hepatitis a 4-year-old boy 

presents with vommiting, occasi- onal loss of 

consciousness, convulsions. Blood test revealed 

hyperammoniemia. Such condition is caused by a 

disorder of the following biochemical hepatic 

process:  

A. Disorder of ammonia neutralization  

B. Disorder of biogenic amines neutralization  

C. Protein synthesis inhibition  

D. Activation of amino acid decarboxylation  

E. Inhibition of transamination enzymes  

 592. A drycleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by the disruption of synthesis of the following 

substance:  

A. Phosphatidylcholine  

B. ristearin  

C. Urea  

D. Phosphatidic acid  

E. Cholic acid  

 593. Feces of a patient contain high amount of 

undissociated fats and have grayish-white color. 

Specify the cause of this phenomenon:  

A. Obturation of bile duct  

B. Hypoactivation of pepsin by hydrochloric acid  

C. Hypovitaminosis  

D. Enteritis  

E. Irritation of intestinal epithelium  

 594. An infectious disease unit admitted a 

patient with signs of jaundice caused by hepatitis 

virus. Select an indicator that is specific only for 

parenchymatous jaundice:  

A. Increase in ALT and AST rate  

B. Hyperbilirubinemia  

C. Bilirubinuria  

D. Cholaemia  

E. Urobilinuria  

 595. Cells of a healthy liver actively synthesize 

glycogen and proteins. What organelles are the most 

developed in them?  

A. Granular and agranular endoplasmic reticulum  

B. Cell center  

C. Lysosomes  

D. Mitochondria  

E. Peroxisomes  

 596. A drycleaner’s worker has been found to 

have hepatic steatosis. This pathology can be caused 

by the disruption of synthesis of the following 

substance:  

A. Phosphatidylcholine  

B. Tristearin  

C. Urea  

D. Phosphatidic acid  

E. Cholic acid  

 597. Biochemical analysis of an infant’s 

erythrocytes revealed evident glutathione peroxidase 

deficiency and low concentration of reduced 

glutathione. What pathological condition can 

develop in this infant?  

A. Hemolytic anemia  

B. Pernicious anemia  

C. Megaloblastic anemia  

D. Sicklemia  

E. Iron-deficiency anemia  

 598. A 16-year-old adolescent is diagnosed with 

hereditary UDP (uridine diphosphate) 

glucuronyltransferase deficiency. Laboratory tests 

revealed hyperbilirubinemia caused mostly by 

increased blood content of the following substance:  
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A. Unconjugated bilirubin  

B. Conjugated bilirubin  

C. Urobilinogen  

D. Stercobilinogen  

E. Biliverdin  

 599. Steatosis is caused by the accumulation of 

triacylglycerols in hepatocytes. One of the 

mechanisms of this disease development is a 

decrease in the utilization of VLDL neutral fat. 

What lipotropics prevent the development of 

steatosis?  

A. Methionine, B6, B12  

B. Arginine, B2, B3  

C. Alanine, B1, P P  

D. Valine, B3, B2  

E. Isoleucine, B1, B2  

 600. An experimantal animal that was kept on 

protein-free diet developed fatty liver infiltration, in 

particular as a result of deficiency of methylating 

agents. This is caused by disturbed generation of the 

following metabolite:  

A. Choline  

B. DOPA  

C. Cholesterol  

D. Acetoacetate  

E. Linoleic acid  

 601. Examination of a patient suffering from 

chronic hepatitis revealed a significant decrease in 

the synthesis and secretion of bile acids. What 

process will be mainly disturbed in the patient’s 

bowels?  

A. Fat emulsification  

B. Protein digestion  

C. Carbohydrate digestion  

D. Glycerin absorption  

E. Amino acid absorption  

 602. A 53-year-old male patient complains of 

acute pain in the right hypochondrium. Objective 

examination revealed scleral icterus. Laboratory 

tests revealed increased ALT activity, and 

stercobilin was not detected in the stool. What 

disease is characterized by these symptoms?  

A. Cholelithiasis  

B. Hemolytic jaundice  

C. Hepatitis  

D. Chronic colitis  

E. Chronic gastritis  

 603. Patients with bile duct obstruction typically 

present with inhibited blood clotting and develop 

hemorrhages due to insufficient assimilation of 

vitamin:  

A. K  

B. A  

C. D  

D. E  

E. C  

 604. Encephalopathy has developed in a child 

with hemolytic disease of the newborn. What 

substance had increased in the child’s blood, 

resulting in damage to the CNS?  

A. Unconjugated bilirubin  

B. Bilirubin-albumin complex  

C. Bilirubin glucuronide  

D. Verdohemoglobin  

E. Bile acids  

 605. In dietary deficiency or insufficient 

production of endogeneous lipotropic factors in 

humans is developing fat degeneration of liver. 

What substances from listed below can be 

considered as lipotropic factor?  

A. Choline  

B. Fatty acids  

C. Pyridoxine  

D. Triacylglycerols  

E. Cholesterol  

 606. To obese patient with risk of liver fat 

degeneration is recommended diet enriched with 

lipotropic factors. What nutritional component is the 

most important in diet?  

A. Methionine  

B. Cholesterol  

C. Vitamin C  

D. Glycine  

E. Glucose  

 607. A patient suffers from hepatic cirrhosis. 

What substance excreted in urine should be analyzed 

to characterize the antitoxic function of liver?  

A. Hippuric acid  

B. Ammonium salts  

C. Creatinine  

D. Uric acid  

E. Amino acids  

 608. Neutralization of xenobiotics and active 

endogenous metabolites often occurs via 

introduction of an oxygen atom into the substrate 

molecule. What process occurs as the result?  

A. Hydroxylation  

B. Decarboxylation  

C. Transamination  

D. Phosphorilation  

E. Deaminization  

 609. Study of conversion of a food colouring 

agent revealed that neutralization of this xenobiotic 

takes place only in one phase - microsomal 

oxydation. Name a component of this phase:  
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A. Cytochrome Р-450  

B. Cytochrome B  

C. Cytochrome  

D. Cytochrome A  

E. Cytochrome oxidase  

 610. A 37-year-old patient suffering from 

obliterating vascular endarteritis of lower limbs 

takes daily 60 microgram/kilogram of phenylin. 

Because of presentations of convulsive disorder 

(craniocerebral trauma in anamnesis) he was 

prescribed phenobarbital. Withholding this drug 

caused nasal hemorhage. What is this complication 

connected with?  

A. Induction of enzymes of microsomal oxidation in 

liver caused by phenobarbital  

B. Aliphatic hydroxylation of phenobarbital  

C. Conjugation of phenylin with glucuronic acid  

D. Oxidative deamination of phenylin  

E. Inhibition of microsomal oxidation in liver 

caused by phenobarbital  

 611. Liver is often called the biochemical 

laboratory of the body, since thousands of crucial for 

life-sustaining activity reactions occur in this organ. 

The process of microsomal oxidation has the next 

physiological significance:  

A. Utilization of unusual carbohydrates  

B. Oxidative deamination of amino acids  

C. Biosynthesis of steroid hormones  

D. Degradation of bile acids  

E. Oxidation of fatty acids  

 612. Pharmacological effects of antidepressants 

are connected with inhibition of an enzyme 

catalyzing biogenic amines noradrenaline and 

serotonine in the mitochondrions of cerebral 

neurons. What enzyme participates in this process?  

A. Monoamine oxidase  

B. Transaminase  

C. Decarboxylase  

D. Peptidase  

E. Lyase  

 613. Reactions of methylation take place in 

biosynthesis of catecholamins, creatine, lecithin, as 

well as in detoxification of some xenobiotics. As 

donor of methyl groups serves the next substance:  

A. Methionine  

B. Leucine  

C.Glutathion  

D.Choline  

E. Adenosine  

 614. Reduced NADP H2 is necessary for 

biosynthesis of fatty acids, cholesterol, for 

detoxification of ammonia and xenobiotics. In what 

metabolic pathway is generated NADPH2?  

A. Hexosomonophosphate shunt  

B. Oxidation of fatty acids  

C. Gluconeogenesis  

D. Glycolysis  

E. Tricarboxylic acid (TCA) cycle  

 615. Ethanol is a toxic compound for human 

body since acetic aldehyde is one of the products of 

its metabolism. Utilization and detoxification of 

ethanol in liver is performed by the next pathway:  

A. Oxidation by dehydrogenases  

B. Conjugation with glucuronic acid  

C. Conjugation with sulfuric acid  

D. Acetylation  

E. Reduction with participance of glutathione  

 616. In oxidation of ethanol by microsomal 

oxidizing system besides acetaldehyde is generated 

the next additional harmful product:  

A. Hydrogen peroxide  

B. Superoxide anion  

C. Hypochlorite anion  

D. Malone dialdehyde  

E. Carbone monoxide  

 617. Development of resistance toward drugs 

and medicinals (drug tolerance) appears due to the 

following process:  

A. Increase in activity of microsomal oxidation  

B. Decrease in activity of mitochomdrial oxidation  

C. Increase in activity of mitochondrial oxidation  

D. Decrease in activity of microsomal oxidation  

E. Activation of peroxide oxidation  

 618. Monooxygenase systems of liver cell 

endoplasmic reticulum contain cytochrome P 450, 

NADPH2 cytochrome P 450 reductase, FAD and 

FMN dependent enzymes. All these enzymes 

catalyze the following type of chemical reaction:  

A. Hydroxylation  

B. Acylation  

C. Dehydrogenation  

D. Methylation  

E. Conjugation  

 619. Harmful effect of alkaloid cocaine on liver 

cells is caused by its bioactivation and formation of 

nitroxide derivative, which is a strong oxidant. The 

transformation is initiated by the following chemical 

reaction:  

A. N-dealkylation  

B. Deacylation  

C. O-dealkylation  

D. Hydrolysis  

E. N-hydroxylation  
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 620. Besides cytochrome P-450 microsomal 

oxidation system in liver cell exists the second 

monooxygenase system, which is provided by the 

next enzyme:  

A. Glutathion peroxidase  

B. Catalase  

C. FAD containing oxygenase  

D. Monoamine oxidase  

E. Xanthine oxidase  

 621. Sulfatation is one of the evolutionised 

reactions of our body to detoxify xenobiotics. 

Sulfate is used in conjugation step of detoxification 

as the following active form:  

A. Phosphoadenosyl phosphosulfate  

B. UDP-sulfate  

C. Sulfuryl-CoA  

D. Guanosine sulfate  

E. Thionyl chloride  

 622. Detoxification of xenobiotics is a 

multistage process in our liver, requiring numerous 

reactions. The aim of conjugation stage in 

detoxification of xenobiotics is as follows:  

A. To make substance more soluble in water 

mrdium  

B. To make substance fat soluble  

C. To transform substance to insoluble form and 

deposit it in vesicles  

D. To induce ingestion of substance by macrophages  

E. To accumulate a new substance  

 623. During the investigation of detoxification 

function of liver a patient was given 4 g of sodium 

benzoate per os. From urine, collected during four 

subsequent hours, it was obtained 1 g of hippuric 

acid. What indicates this result?  

A. Normal value of detoxification function of liver  

В. Insufficient detoxification function of liver  

C. Enhanced detoxification function of liver  

D. The test is not informative to judge about the 

function of liver  

E. The test should be repeated in 2 days  

 624. Liver plays central role in xenobiotics 

detoxification in our body. Find the correct 

definition of the term "xenobiotic":  

A. A substance that is unnatural for humans  

B. A substance that is an obligatory component of 

food products  

C. A substance that is synthesized in small quantities 

in humans  

D. A substance that regulates metabolism in 

organism  

E. A substance that is a terminal product of 

metabolism  

 625. A patient was treated with paracetamol 

because influenza symptoms. This drug is detoxified 

in liver in the course of microsomal oxidation. Find 

the enzyme participating in the function of the 

microsomal monooxygenase chain:  

A. Cytochrome P450  

B. Cytochrome b  

C. Cytochrome c1  

D. Cytochrome c  

E. NADН - dehydrogenase  

 626. A patient is undergoing radiation therapy 

because of breast cancer. This resulted in increased 

lipid peroxidation processes, in the course of which 

active forms of oxygen including superoxide anion 

radical are formed in the human body. By means of 

what enzyme is this anion inactivated?  

A. Superoxide dismutase  

B. Glutathione reductase  

C. Peroxidase  

D. Catalase  

E. Glutathione peroxidase  

 627. Liver is a central organ, involved in the 

detoxification of dugs, poisons and other 

xenobiotics. Choose from the mentioned below a 

liver enzyme participating in the neutralization of 

xenobiotics, their metabolites and harmful 

endogenous products:  

A. UDP -glucoronyl transferase  

B. Glutamate dehydrogenase  

C. Alanine aminotransferase  

D. Carbomoyl phosphate synthetase  

E. Glutamine synthetase  

 628. Heterocyclic alcohols in human body are 

exposed to the processes of detoxification in liver. 

Choose from the mentioned below a conjugation 

agent, responsible for heterocyclic alcohols 

detoxification of in the liver:  

A. Phosphoadenosine-5’-phosphosulphate (PAPS)  

B. Glycine  

C. Valine  

D. Glutathione  

E. Histidine  

 629. Benzoic acid (C6H5-COOH) is one of the 

harmful compounds that can can cause toxic effects 

if accumulated in the liver. Choose the main 

conjugative agent for this substance:  

A. Glycine  

B. PАPS  

C. S-adenosyl methionine  

D. Glutathione 

E. Urea  

 630. A patient treated with antiinflmmatory drug 

to reduce symptoms of Crohn’s disease has been 
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constantly requiring higher and higher dose of 

medication. What is the reason for reduced efficacy 

of drug during treatment?  

A. Increased microsomal oxidation  

B. Decreased microsomal oxidation  

C. Bad quality of drug  

D. Impaired metabolism of the drug in liver  

E. Accumulation of drug in the organism  

 631. A doctor treating a patient with bronchial 

asthma for many years noted that the drugs are no 

more effective in traditional dosage. What is the 

cause for decreased effectiveness of drugs after 

longterm use?  

A. Increased microsomal oxidation  

B. Decreased microsomal oxidation  

C. Loss of antioxidant enzymes genes expression  

D. Inhibited metabolism of the drug in liver  

E. Accumulation of drug in the lungs  

 632. A patient with encephalopathy was 

admitted to the neurological in patient department. 

There was revealed a correlation between increasing 

of encephalopathy and substances absorbed by the 

bloodstream from the intestines. What substances 

that are formed in the intestines can cause 

endotoxemia?  

A. Indole  

B. Ornithine  

C. Acetacetate  

D. Butyrate  

E. Biotin  

 633. Study of conversion of a food colouring 

agent revealed that utilization of this xenobiotic 

takes place only in one phase – microsomal 

oxidation (modification phase). Name an enzyme of 

this phase:  

A. CytochromeP-450  

B. Cytochrome C oxidase  

C. Cytochrome aa3  

D. Cytochrome C1  

E. Cytochromeb  

 634. A patient was undergoing chemotherapy 

and radiation treatment because of blood 

malignancy. This resulted in the overproduction of 

free radicals. Administration of which vitamin drugs 

wil facilitate antioxidant defense system in liver?  

A. E  

B. D  

C. K  

D. B12  

E. PP  

 635. UDP-glucuronosyltransferase is the 

enzyme responsible for conjugation of bilirubin, i.e. 

making it soluble. Choose the exogenous factor (the 

drug) that can induce the UDP-

glucuronosyltransferase gene expression in the liver:  

A. Phenobarbital 

B. Thyroxine  

C. Riboxin  

D. Calcitriol  

E. Thiaminediphosphate  

 636. Antioxidant drugs are commonly used to 

manage side effects of toxic drugs, i.e. after 

chemotherapy and irradiation therapy. All of the 

following may have a physiological antioxidant role 

except  

A. Vitamin B2  

B. Vitamin C  

C. Selenium  

D. Iron E.  

E. Vitamin E  

 637. Many toxic agents are metabolized in liver 

in the course of conjugation reactions. Name the 

compound metabolized in the liver across 

conjugation reaction like xenobiotics:  

A. Bilirubin  

B. Cholesterol  

C. Urea  

D. Acetylcholine  

E. Uric acid  

 638. A patient, poisoned with methanol was 

brought to emergency care unit with life-threatening 

symptoms. Choose metabolites of methanol which 

may be produced in the liver:  

A. Formaldehyde + Formic acid  

B. Acetaldehyde + Acetic acid  

C. Pyruvate + Pyruvic acid  

D. Fumarate + Fumeric acid  

E. Glyceroaldehyde + Glycerol  

 639. The patients, requiring constant use of 

drugs because of chronic conditions, are often 

prescribed hepatoprotective compounds, since liver 

is the main organ of xenobitics detoxification. 

Which following cytochrome participates in drug 

metabolism?  

A. Cytochrome P450  

B. Cytochrome C1  

C. Cytochrome C  

D. Cytochrome aa3  

E. Cytochrome b  

 640. A family of cytochrome P450 plays 

important roles in the processes of detoxification of 

xenobiotics. P-450 belongs to the next class of 

enzymes:  

A. Oxidoreductases  

B. Transferases  

C. Hydrolases  
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D. Lyases  

E. Isomerases  

 641.Glucuronic acid is involved in numerous 

reactions of xenobiotics detoxification, namely in 

conjugation stage. Gucoronic acid, which is used for 

conjugation reaction in detoxification of xenobiotics 

exists in the next active form:  

A. UDP-glucuronate  

B. Glucuronyl pyrophosphate  

C. AMP-glucuronate  

D. CDP-glucuronate  

E. Glucuronyl-CoA  

 642. Certain reactions of microsomal 

detoxification implicate the introduction of oxygen 

atoms into organic compounds. If only one oxygen 

atom is incorporated, how do we call the enzymes, 

catalyzing these reactions?  

A. Monooxygenases  

B. Peroxidases  

C. Catalases  

D. Dioxygenases  

E. Oxidases  

 643. Evaluation of detoxification function of 

liver has significant diagnostic significance. Which 

test is commonly used in patients for this purpose?  

A. Quick test (hippuric acid synthesis)  

B. Glucose tolerance test  

C. Bilirubin concentration in blood  

D. LDL content in blood serum  

E. Protein content in blood  

 644. The antipyretic and analgetic drug 

paracetamol, being metabolized in liver, accelerates 

the production of active forms of oxygen. The 

people, who have genetic defect of pentose 

phosphate pathway enzyme may develop hemolytic 

anemia in response to paracetamol. Name this 

enzyme:  

A. Glucose-6-phosphate dehydrogenase  

B. Glucose-6-phosphatase  

C. Catalase  

D. Lactate dehydrogenae  

E. Enolase  

 645. The patient, who accidentally drunk some 

methanol, was introduced ethanol for detoxification 

purpose. Explaiin the mechanism of beneficial effect 

of ethanol therapy in methanol poisoning:  

A. Ethanol competes with methanol for the active 

site of alcohol dehydrogenase  

B. Ethanol binds methanol  

C. Ethanol activates cytochrome P-450 in liver  

D. Ethanol inhibits alcohol dedrogenase  

E. Ethanol activates alcohol dehydrogenase  

 646. A patient suffering from depression and 

insomnia was prescribed barbiturates. At first the 

drugs were effective and patient was quickly falling 

asleep. But with time he noted that became tolerant 

to these drugs. Explain the reason why:  

A. Activation of microsomal oxidation  

B. Inhibition of microsomal oxidation  

C. Uncoupling of oxidative phosphorylation  

D. Hepatotoxic effect of barbiturates  

E. Development of complications of his disorder  

 647. The patients suffering from drugs abuse or 

alcoholism require higher doses of anesthetics 

during narcosis or anasthesias when being carried 

out surgical interventions. This is because both 

alcohol and narcotics are inductors of the following 

process:  

A. Microsomal oxidation  

B. Tissue respiration  

C. Crebs cycle  

D. Anaerobic glycolysis  

E. Oxidative phosphorylation  

 648. A 40-year-old man compains with 

headache, fatigue, nausea, vomiting, increased thirst. 

Yesterday he was at a birthday party by his friends 

and drank about 500 ml of cognac. Formation of 

which compound in the course of ethanol 

metabolism mediated the symptoms in this patient?  

A. Acetic aldehyde  

B. Carbon monoxide  

C. Pyruvate  

D. Glucose  

E. Fructose  

 649. A patient suffering from atherosclerosis 

was prescribed a hypolipidemic drug lovastatin. 

After one week of lovastatin therapy the level of 

cholesterol in the blood of patient got normal. But 

after several months the level of cholesterol in blood 

again was overexceeding the normal values. 

Induction of the synthesis of which enzyme occurred 

under the effect of hydrophobic drug lovastatin?  

A. Cytochrome P-450  

B. HMG-CoA-reductase  

C. HMG-CoA-synthase  

D. Monooxygenase  

E. NADPH  

 650. A patient in the condition of acute alcohol 

intoxication was brought to hospital. Physical 

examination revealed ascites and increased size of 

liver. His skin and mucous membranes are icteric. 

Which enzyme is responsible for the breakdown of 

alcohol?  

A. Alcohol dehydrogenase  

B. Carbamoyl phosphatase  
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C. Lactate dehydrogenase  

D. Pyruvate dehydrogenase  

E. Hexokinase  

 651. A patient had several fractures during the 

last 2 years and was diagnosed to have urolithiasis. 

Blood test revealed hypercalcemia and 

hypophosphatemia. These changes are associated 

with abnormal synthesis of the following hormone:  

A. Parathyroid hormone  

B. Calcitonin  

C. Cortisol  

D. Aldosterone  

E. Calcitriol  

 652. Experimental stimulation of the 

sympathetic nerve branches that innervate the heart 

caused an increase in the force of heart contractions 

because the membrane of typical cardiomyocytes 

permitted an increase in:  

A. Calcium ion entry  

B. Calcium ion exit  

C. Potassium ion exit  

D. Potassium ion entry  

E. Calcium and potassium ion exit  

 653. A 66-year-old woman had intravenous 

injection of magnesium sulfate solution to stop 

hypertensive crisis. However, her arterial pressure 

did not decrease and after repeated introduction of 

the same preparation she developed sluggishness, 

slow response to stimuli; the patient is 

unconsciousness and her respiration is inhibited. 

What macroelement is antagonist to magnesium and 

its solution could help to counteract magnesium 

overdose?  

A. Calcium chloride  

B. Potassium chloride  

C. Sodium chloride  

D. Activated carbon  

E. Potassium permanganate  

 654. During acute hemorrhage the body loses 

not only fluid but also electrolytes. What substance 

solution can be used as a simple blood substitute?  

A. Sodium chloride  

B. Sodium bromide  

C. Albumin  

D. Sodium nucleotide  

E. Calcium chloride  

 655. In the course of an experiment there has 

been increase in nerve conduction velocity. This 

may be caused by increase in concentration of the 

following ions that are present in the solution around 

the cell:  

A. Na+  

B. K+ and Cl−  

C. K+ and Na+  

D. Ca2+ and Cl−  

E. Ca2+ 

 656. A 35-year-old male developed acute heart 

failure while running for a long time. What changes 

in the ionic composition can be observed in the 

cardiac muscle?  

A. Accumulation of Na+ and Ca2+ ions in the 

myocardium cells  

B. Accumulation of K+ and Mg2+ ions in the 

myocardium cells  

C. Reduction of Na+ and Ca2+ ions in the 

myocardium cells  

D. Reduction of K+ and Mg2+ ions in the 

extracellular space  

E. Reduction of Na+ and Ca2+ ions in the 

extracellular space  

 657. A person felt thirsty after staying under the 

conditions of hot weather for a long time. Signals of 

what receptors mediate the feeling of thirst first of 

all?  

A. Osmoreceptors of hypothalamus  

B. Sodium receptors of hypothalamus  

C. Osmoreceptors of liver  

D. Glucoreceptors of hypothalamus  

E. Baroreceptors of aortic arch  

 658. A patient ill with enteritis accompanied by 

massive diarrhea has low water rate in the 

extracellular space, high water rate inside the cells 

and low blood osmolarity. What is such disturbance 

of water-electrolytic metabolism called?  

A. Hypo-osmolar hypohydration  

B. Hyperosmolar hypohydration  

C. Osmolar hypohydration  

D. Hypo-osmolar hyperhydration  

E. Hyperosmolar hyperhydration  

 659. A 3 y.o. child has seizures. Blood analysis 

revealed decreased concentration of calcium ions in 

bplasma. Hypocalcemia may be caused by reduced 

function of:  

A. Parathyroid glands  

B. Hypophysis  

C. Adrenal cortex  

D. Pineal gland  

E. Thymus  

 660. Dietary intake of a 30-year-old nursing 

woman contains 1000 mg of calcium, 1300 mg of 

phosphorus and 20 mg of iron per day. Content of 

which mineral is it necessary to increase?  

A. To increase phosphorus content  

B. To increase calcium content  

C. To reduce fluorine content  
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D. To increase iron content  

E. To reduce iron content  

 661. Periodic renal colics attacks are observed in 

a woman with primery hyperparathyroidizm. 

Ultrasonic examination revealed small stones in the 

kidneys. What is the most plausible reason of the 

stones’s formation?  

A. Hypercalcemia  

B. Hyperphosphatemia  

C. Hypercholesterinemia  

D. Hyperuricemia  

E. Hyperkalemia  

 662. A patient was admitted to the infectious 

department. His symptoms: dry skin, decreased skin 

turgor, rice-water stool. The patient was diagnosed 

with cholera. What disorder of water-electrolytic 

balance is most often observed in this di- sease?  

A. Isoosmotic hypohydration  

B. Hyperosmotic hyperhydration  

C. Hypoosmotic hypohydration  

D. Hyperosmotic hypohydration  

E. Hypoosmotic hyperhydration  

 663. A patient with enteritis accompanied by 

massive diarrhea has low water rate in the 

extracellular space, high water rate inside the cells 

and low blood osmolarity. What is such disturbance 

of water-electrolytic metabolism called?  

A. Hypo-osmolar hypohydration  

B. Hyperosmolar hypohydration  

C. Osmolar hypohydration  

D. Hypo-osmolar hyperhydration  

E. Hyperosmolar hyperhydration  

 664. Examination of a patient revealed 

hyperkaliemia and hyponatremia. The doctor 

suspected endocrine dysfunction. Low secretion of 

which hormone may cause such changes?  

A. Aldosteron  

B. Vasopressin  

C. Cortisol  

D. Parathormone  

E. Natriuretic  

 665. A child has abnormal formation of tooth 

enamel and dentin as a result of low concentration of 

calcium ions in blood. Such abnormalities might be 

caused by deficiency of the following hormone:  

A. Parathormone  

B. Thyrocalcitonin  

C. Thyroxin  

D. Somatotropic hormone  

E. Triiodothyronine  

 666. A 12-year-old teenager has significantly 

put off weight within 3 months; glucose 

concentration rose up to 50 millimole/l. He fell into 

a coma. What is the main mechanism of its 

development?  

A. Hyperosmolar  

B. Hypoglycemic  

C. Ketonemic  

D. Lactacidemic  

E. Hypoxic  

 667. A 50-year-old patient complains about 

general weakness, appetite loss and cardiac 

arrhythmia. The patient presents with muscle 

hypotonia, flaccid paralyses, weakened peristaltic 

activity of the bowels. Such condition might be 

caused by:  

A. Hypokaliemia  

B. Hypoproteinemia  

C. Hyperkaliemia  

D. Hypophosphatemia  

E. Hyponatremia  

 668. A patient who suffers from severe disorder 

of water-salt metabolism experienced cardiac arrest 

in diastole. What is the most probable mechanism of 

cardiac arrest in diastole?  

A. Hyperkaliemia  

B. Hypernatremia  

C. Organism dehydratation  

D. Hypokaliemia  

E. Hyponatremia  

 669. The menopause woman visited an 

orthopedist because of pain in joints, especially knee 

joints. She also had a hand fracture during the recent 

year. The doctor advised a drug, containing 

predominant mineral of bones. Which mineral and 

in which form dominating in bones?  

A. Calcium hydroxyapatite  

B. Calcium silicate  

C. Calcium carbonate  

D. Calcium sulphate  

E. Calcium phosphate  

 670. Zinc-containg food supplements are 

increasingly recommended by nutritiologists in 

many countries. Choose an enzyme, for which Zn 

serves as a cofactor:  

A. Carbonic anhydrase  

B. Pepsin  

C. Monooxygenase  

D. Aminotransferase  

E. Galactosidase  

 671. Selenium is increasingly included in the 

treatment of patients after radiation therapy together 

with tocoferols, vitamin C and other antioxidant 

compounds to scavenger free radicals. Antioxidant 
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properties of Selenium are supported by the fact that 

it is incorporated in the structure of enzyme:  

A. Glutathione peroxidase  

B. Lactate dehydrogenase  

C. Catalase  

D. Myeloperoxidase  

E. Pyruvate kinase  

 672. Trace element molybdenum is a cofactor of 

the enzyme, catalyzing the last reaction of purine 

nucleotides catabolism. Choose it:  

A. Xantine oxidase  

B. Tyrosinase  

C. Tryptophane hydroxylase  

D. Myeloperoxidase  

E. Cytochrome c  

 673. Steroid hormones, regulating mineral 

metabolism, are the next:  

A. Aldosteron  

B. Glucocorticoids 

C. Progesteron  

D. Cortisol  

E. Norepinephrin  

 674. A doctor prescribed a homeless 

malnourished patient a polyvitamin drug, also 

containing trace elements. Trace element cobalt is 

an element of the structure of vitamin:  

A. Vitamin B12  

B. Biotine  

C. Vitamin B1  

D. Vitamin B6  

E. Pantothenic acid  

 675. The patient was all day sunbathing and 

playing volley-ball on the beach. In the evening his 

physical condition much worsened and his friend, 

who was a medical student, suspected 

hypohydration. Choose the accepted norm of daily 

requirement of water in adult humans:  

A. 1.5-2 l  

B. 0.25-0.5 l  

C. 0.5-0.75 l  

D. 3-4 l  

E. 5 l  

 676. Retention of water in blood plasma and 

prevention of tissue swelling depends on the oncotic 

pressure of plasma, which depends on the content of 

the next compounds:  

A. Albumins  

B. Immunoglobulins  

C. Fibrinogen  

D. Lipids of lipoproteins  

E. Inorganic ions  

 677. Sodium and potassium are one of the main 

electrolytes, playing a variety of pivotal roles for 

cell homeostasis. The asymmetry of sodium and 

potassium ions distribution across plasma membrane 

of the cell is supported by the next membrane 

constituent:  

A. K,Na-dependent ATP-ase  

B. Sodium selective channel  

C. Lecithine content of the membrane  

D. Alkaline phosphatase  

E. Cholesterol content  

 678. Water and minerals balance is very 

important for the maintenance of homeostasis and 

performance of normal biochemical and 

physiological functions. Changes of water and 

electrolytes balance may be a life-threatening 

condition, i.e. extracellular hyperhydratation. The 

latter can be induced by:  

А. Oncotic pressure decreased, caused by 

hypoproteinemia after proteins loosing through 

kidneys  

В. Decreasing of sodium level  

С. Increasing of hydrostatic pressure of the blood  

D. Alterations in a heart work  

Е. Increasing of sodium level  

 679. The patient complains for severe fatigue, 

dizziness, hair loss, fragility of nails. Physical 

examination revealed that the patient’s skin and 

mucous membranes were very pale. Blood analysis 

revealed microcytic anemia and the patient was 

prescribed an iron-containing drug. Find form the 

list a biologically active compound of human body, 

which does not contain iron:  

А. Histamine  

В. Muscle’s myoglobin  

С. Ferritin and homosiderrin  

D. Cytochromes  

Е. Hemoglobin of RBCs  

 680. In highlander woman the thyroid gland is 

bigger than normal. The patient also manifests 

fatigue, somnolentia, is overweight and can not get 

pregnant during 2 years. It is associated with lack of 

the next microelement in nutrition:  

А. Iodine  

В. Brome  

С. Copper  

D. Iron  

Е. Mangan  

 681. Calcium is a an important macroelement, 

playing crucial role in many life-sustaining 

processes in mammals. Specify the function, which 

is not characteristic for calcium in human organism:  

А. Calcium ions are cofactors for many enzymes  
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В. Calcium ions are the second messenger in cell 

signaling  

С. Calcium ions play a role in hemostasis  

D. Calcium ions play a role in skeletal muscles 

contraction  

Е. Calcium salts are responsible for hard structure of 

bones  

 682. The menopause woman after the fracture 

hip was administered tests for the evaluation of 

calcium supply in her body. Concentration of 

calcium ion in urine of healthy adult is:  

А. 2,5-7,5 mmol  

В. 5,5-10,5 mmol  

С. 25-75 mmol  

D. 55-105 mmol  

Е. 0,25-0,75 mmol  

 683. The patient after severe radiation injury 

was prescribed a trace element that has an ability to 

accumulate in the thyroid gland. This trace element 

is aso necessary for the synthesis of T3 and T4. 

Choose it from the mentioned below:  

А. Iodine  

В. Fluorine  

С. Bromine  

D. Iron  

Е. Selenium  

 684. A patient after radiation therapy because of 

brain tumor was prescribed vitamin E and a 

microelement with antioxidant function. Choose it 

from the mentioned below  

А. Selenium  

В. Fluor  

С. Brome  

D. Iron  

Е. Iodine 

 685. A patient has a disorder in taste perception. 

He was suspected to have a deficiency of the trace 

element Zn, manifesting with this symptom. Choose 

from the mentioned below the role of zinc in taste 

perception.  

A. Constituent of salivary protein gustin  

B. Constituent of carbonic anhydrase  

C. Constituent of alkaline phosphatase  

D. Constituent of lactate dehydrogenase  

E. Constituent of thymidine kinase  

 686. Zinc is a component of numerous enzymes 

in our body. Its deficiency may have negative 

impact on nucleic acids synthesis, growth, sexual 

function. Find from the list below the symptom of 

zinc deficiency:  

А. Everything mentioned  

B. Taste disorders  

C. Impaired tolerance to glucose  

D. Olfaction disorders  

E. Alterations in the hair growth and dermatitis  

 687. The patient treated with diuretics because 

of arterial hypertension developed severe fatigue, 

dizziness, increased heart rate. He was suspected to 

have decreased level of the main intracellular 

macroelement. Name it  

А. K+  

В. Na+  

С. I+  

D. Fe3+  

Е. Ca2+  

 688. This trace element is especially important 

for growing organism. Its deficiency in childhood is 

associated with mental and growth retardation. It is 

also used for the prevention of radiation injury. 

Choose it from the mentioned below:  

A. Iodine  

B. Iron  

C. Zinc  

D. Copper  

E. Manganese  

 689. In addition to well known macroelements, 

human organism requires trace and ultra trace 

elements. The latter are important constituents of 

numerous enzymes. Copper as trace element is 

essential component of the next enzyme:  

A. Cytochrome oxidase  

B. Amylase  

C. Trypsin  

D. Xantine oxidase  

E. Carbonic anhydrase  

 690. The mother brought her 9-year-old boy for 

a regular check-up. The doctor revealed no 

pathology but since the child does not like dairy 

products the doctor recommended supplementation 

with calcium. What is the daily requirement for 

calcium for a child of this age?  

A. 1200 mg  

B. 500 mg  

C. 3000 mg 

D. 200 mg  

E. 100 mg  

 691. The patient manifests with increased 

irritability, tachycardia, spontaneous muscular 

contractions. For several months the patient was 

combining low calory diet days with fasting days 

trying to lose weight. Which macroelement has the 

doctor administer to the patient?  

A. Mg  

B. Ca  

C. K  
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D. Na  

E. Cl  

 692. A patient suffering from arterial 

hypertension was administered diuretics in the 

scheme of his complex antihypertensive treatment. 

To prevent electrolytes disturbances under the effect 

of diuretics the patient was also prescribed a mineral 

in pills for everyday use. What mineral was 

prescribed to a patient?  

A. K  

B. Na  

C. Cl  

D. Ca  

E. Na and Ca  

 693. A pregnant woman was recommended to 

include dairy products in her everyday diet. A 

specific feature of milk proteins, being beneficial for 

health, is their binding with salts of the following 

mineral:  

A. Ca  

B. Mg  

C. Na  

D. Fe  

E. K  

 694. Dehydration without timely adequate 

treatment may become a life-threatening condition. 

Which of the mentioned below factors can not cause 

dehydration?  

A. Increased production of ADH  

B. Decreased water consumption  

C. Diuretics treatment  

D. Drinking sea water  

E. Diarhea  

 695. Sodium is the most important extracellular 

electrolyte, performing a variety physiological 

functions. Which level of hyponatremia is supposed 

to be life-threatening?  

A. Below 122 mmol/l  

B. Below 150 mmol/l  

C. Below 90 mmol/l  

D. Below 200 mmol/l  

E. Beow 250 mmo/l  

 696. Edema is an important manifestation of 

many diseases and a sign of alteration of water-

minerals turnover. Which of the mentioned below is 

not typical for edema?  

A. Hyperproteinemia  

B. Increase of extracellular fluid  

C. Decrease of osmotic pressure of blood  

D. Increase of hydrostatic pressure  

E. Hyponatremia  

 697. A 16-year old girl visited a gynaecologist 

bacause of absence of menstruation, she has never 

had her period. She also presents arterial 

hypertension. The growth of pubic hair can not be 

noted and her breasts are not developed according to 

age. USG examination confirms normal uterus and 

normal ovaries. Which mineral will probably be 

decreased in the blood of this patient?  

A. K  

B. Na  

C. Ca  

D. Cl  

E. Mg  

 698. Chronic glomerulonephritis was diagnosed 

in a 34-year-old patient 3 years ago. Edema has 

developed within the last 6 monthes. What caused 

the edema?  

A. Proteinuria  

B. Hyperproduction of vasopressin  

C. Liver disfunction of protein formation  

D. Hyperosmolarity of plasma  

E. Hyperaldosteronism  

 699. Urine analysis of a 12-year-old boy reveals 

high concentration of all aliphatic amino acids with 

the highest excretion of cystine and cysteine. 

Ultrasound examination of kidneys revealed kidney 

concrements. What is the most likely pathology?  

A. Cystinuria  

B. Alkaptonuria  

C. Cystitis  

D. Phenylketonuria  

E. Hartnup disease  

 700. A 19-year-old male was found to have an 

elevated level of potassium in the secondary urine. 

These changes might have been caused by the 

increase in the following hormone level:  

A. Aldosterone  

B. Oxytocin  

C. Adrenaline  

D. Glucagon  

E. Testosterone  

 701. Due to the use of poor-quality measles 

vaccine for preventive vaccination, a 1-year-old 

child has developed an autoimmune renal injury. 

The urine was found to contain macromolecular 

proteins. What process of urine formation has been 

disturbed?  

A. Filtration  

B. Reabsorption  

C. Secretion  

D. Reabsorption and secretion  

E. Secretion and filtration  

 702. A 58-year-old patient with acute cardiac 

insufficiency has decreased volume of daily urine - 



 

251 

 

oliguria. What is the mechanism of this 

phenomenon?  

A. Decreased glomerular filtration  

B. Decreased number of functioning glomerules  

C. Drop of oncotic blood pressure  

D. Rise of hydrostatic blood pressure in capillars  

E. Reduced permeamility of renal filter  

 703. According to the results of glucose 

tolerance test, the patient has no disorder of 

carbohydrate tolerance. Despite that, glucose is 

detected in the patients’s urine (5 mmol/l). The 

patient has been diagnosed with renal diabetes. 

What renal changes cause glucosuria in this case?  

A. Decreased activity of glucose reabsorption 

enzymes  

B. Increased activity of glucose reabsorption 

enzymes  

C. Exceeded glucose reabsorption threshold  

D. Increased glucose secretion  

E. Increased glucose filtration  

 704. In case of alkaptonuria, homogentisic acid 

is excreted in urine in large amounts. The 

development of this disease is associated with a 

disorder of metabolism of the following amino acid:  

A. Tyrosine  

B. Phenylalanine  

C. Alanine  

D. Methionine  

E. Asparagine  

 705. A therapeutist has an appointment with a 

40-year-old patient complaining of recurrent pain 

attacks in his hallux joints and their swelling. Urine 

analysis revealed its marked acidity and pink colour. 

What substances can cause such changes in the 

urine?  

A. Uric acid salt  

B. Chlorides  

C. Ammonium salts  

D. Calcium phosphate  

E. Magnesium sulfate  

 706. Glomerular filtration of a person, who has 

been starving for a long time, has increased by 20%. 

The most likely cause of filtration changes in the 

given conditions is:  

A. Decrease of blood plasma oncotic pressure  

B. Increase of systemic blood pressure  

C. Increase of renal filter permeability  

D. Increase of filtration factor  

E. Increase of renal plasma flow  

 707. Osmotic pressure of a man’s blood plasma 

is 350 mosmole/l (standard pressure is 300 

mosmole/l). First of all it will result in high 

secretion of the following hormone:  

A. Vasopressin  

B. Aldosteron  

C. Cortisol  

D. Adrenocorticotropin  

E. Natriuretic  

 708. A 20-year-old patient complains of morbid 

thirst and hyperdiuresis (up to 10 l daily). Glucose 

concentration in blood is normal but it is absent in 

urine. The patient has been diagnosed with diabetes 

insipidus. What hormonal drug is the most 

appropriate for management of this disorder?  

A. Vasopressin  

B. Cortisol  

C. Thyroxin  

D. Oxytocin  

E. Insulin  

 709. A man has a considerable decrease in 

diuresis as a result of 1,5 l blood loss. The primary 

cause of such diuresis disorder is the hypersecretion 

of the followi- ng hormone:  

A. Vasopressin  

B. Corticotropin  

C. Natriuretic  

D. Cortisol  

E. Parathormone  

 710. A man presents with glomerular filtration 

rate of 180 ml/min., while norm is 125±25 ml/min. 

The likely cause of it is the decreased:  

A. Plasma oncotic pressure  

B. Effective filtration pressure  

C. Hydrostatic blood pressure in the glomerular 

capillaries  

D. Renal blood flow  

E. Permeability of the renal filter  

 711. To lose some weight a woman has been 

limiting the amount of products in her diet. 3 months 

later she developed edemas and her diuresis 

increased. What dietary component deficiency is the 

cause of this?  

A. Proteins  

B. Fats  

C. Carbohydrates  

D. Vitamins  

E. Minerals  

 712. A patient has insufficient blood supply to 

the kidneys, which caused the development of 

pressor effect due to the constriction of arterial 

resistance vessels. This is the result of the vessels 

being greately affected by the following substance:  

A. Angiotensin II  

B. Angiotensinogen  

C. Renin  

D. Catecholamines  
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E. Norepinephrine  

 713. Leading symptoms of primary 

hyperparathyroidism are osteoporosis and renal 

damage resulting in urolithiasis development. What 

substances are the basis of uroliths in such cases?  

A. Calcium phosphate  

B. Uric acid  

C. Cystine  

D. Bilirubin  

E. Cholesterol  

 714. As a result of continuous starvation the 

glomerular filtration rate has increased by 20%. The 

most probable cause of the glomerular filtration 

alteration under the mentioned conditions is:  

A. Decrease in the oncotic pressure of blood plasma 

B. Increase in the systemic arterial pressure  

C. Increase in the permeability of the renal filter  

D. Increase of the filtartion quotient  

E. Increase of the renal blood flow  

 715. A child has mental and physical 

retardation, grave damage of internal connective 

tissue. Urine analysis reveals keratan sulfates. What 

metabolic process is disturbed?  

A. Glycosaminoglycans  

B. Collagen  

C. Elastin  

D. Fibronectin  

E. Hyaluronic acid  

 716. For a long time a 49-year-old woman had 

suffered from glomerulonephritis which caused 

death. The autopsy revealed that the size of her 

kidneys was 7 х 3 х 2,5 cm, weight 65,0 g, they 

were dense and small-grained. Microscopically: 

fibrinogenous inflammation of serous and mucous 

membranes, dystrophic changes of parenchymatous 

organs, brain edema. What complication can cause 

such changes of serous membranes and inner 

organs?  

A. Uraemia  

B. Anemia  

C. Sepsis  

D. DIC-syndrome  

E. Thrombopenia  

 717. In kidney diseases a decrease of glomerular 

filtration is observed, which leads to decrease of 

elimination of final metabolic products from the 

body. What substances are mostly retained in the 

body?  

A. Creatinine and urea  

B. Uric acid and indicane  

C. Amino acids  

D. Ammonia and polyamines  

E. Glucose and glucosamine  

 718. A part of food protein is not digested in 

intestinal tract and is decomposed by bacterial 

enzymes in large intestine. This is defined as 

putrifaction. of protein. Detection of what substance 

in urine may serve as indicator of the intensity of 

putrifaction processes?  

A. Animal indican  

B. Protein  

C. Urea  

D. Creatine and creatinine  

E. Urates  

 719. A 35 y.o. patient who often consumes 

alcohol was treated with diuretics. There appeared 

serious muscle and heart weakness, vomiting, 

diarrhea, AP- 100/60 mm Hg, depression. This 

condition is caused by intensified excretion with 

urine of:  

A. Potassium  

B. Sodium  

C. Chlorine  

D. Calcium  

E. Phosphates  

 720. A 19-year-old male was found to have an 

elevated level of potassium in the secondary urine. 

These changes might have been caused by the 

increase in the following hormone level:  

A. Aldosterone  

B. Oxytocin  

C. Adrenaline  

D. Glucagon  

E. Testosterone  

 721. Leading symptoms of primary 

hyperparathyroidism are osteoporosis and renal 

damage resulting in urolithiasis development. What 

substances are the basis of uroliths in such cases?  

A. Calcium phosphate  

B. Uric acid  

C. Cystine  

D. Bilirubin  

E. Cholesterol  

 722. The doctor suspected a kidney failure in a 

patient with signs of severe intoxication, brought by 

the ambulance. One of the reasons for his conclusion 

was decreased diuresis in patient. Normal diuresis in 

healthy adults is about:  

A. 1500 ml  

B. 400-700 ml  

C. 2000-3000 ml  

D. 700-900 ml  

E. 3000-4000 ml  

 723. Biochemical analysis of urine is one of the 

most important laboratory tests, providing valuable 
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information about patient’s condition. Point out the 

pathological component of urine:  

A. Haemoglobin  

B. Urea  

C. Uric acid  

D. Creatinine  

E. Amino acids  

 724. Based on the urine analysis the doctor 

suspected a liver failure in the patient. Based on 

what index has the physician made this conclusion?  

A. Urea  

B. Glucose  

C.Protein  

D. Lipids  

E. Carbohydrate  

 725. A patient after the traffic accident was 

brought to clinic by ambulance. The doctor 

suspected kidney injury. Point out the qualitative 

reaction to prove the presence of blood pigments in 

urine:  

A. Benzidine test  

B. Heller's test  

C. Lugol's test  

D. Trommer's reaction  

E. Rozine's reaction  

 726. A patient complains about dyspnea 

provoked by the physical activity. Clinical 

examination revealed anaemia and presence of the 

para-protein in the zone of gamma-globulins. To 

confirm the myeloma diagnosis, it is necessary to 

determine the following index in the patient’s urine:  

A. Bence Jones protein  

B. Ceruplasmin  

C. Bilirubin  

D. Antitrypsin  

E. Haemoglobin  

 727. A biochemical urine analysis has been 

performed for a patient with progressive muscular 

dystrophy. In the given case muscle disease can be 

confirmed by the high content of the following 

substance in urine:  

A. Creatinine  

B. Porphyrin  

C. Hippuric acid  

D. Creatine  

E. Urea  

 728. In chroinic alcoholic the pyruvate 

concentration in the patient’s urine is increased 10 

times compared to normal level. Choose the vitamin, 

the deficiency of which in the organism can be the 

reason of this change:  

А. Vitamin B1  

B. Vitamin K  

C. Vitamin A  

D. Vitamin C  

E. Vitamin B2  

 729. One way of acid-base balance maintenance 

in organism by means of kidney is ammonia salts 

formation. Point out the enzyme in kidney that takes 

part in this process:  

A. Glutaminase  

B. Arginase  

C. Carbamoyl phosphate synthetase  

D. Monooxygenase  

E. Alanine amino transferase  

 730. A boy (of 10 years) complains of general 

weakness, dizziness, and tiredness. A mental 

retardation is observed. A concentration of valine, 

leucine, isoleucine is high in blood and urine. Urine 

has a specific odour. Name the probable diagnosis:  

A. Maple syrup urine disease  

B. Phenylketonuria  

C. Histidinemia  

D. Tyrosinemia  

E. Hartnup disease  

 731. Point out the pathological urine component 

that appears in the urine during nephritis, some 

cardiac diseases, some forms of idiopathic 

hypertension and pregnancy pathology. Test with 

sulphosalicylic acid for that component is the most 

sensitive reaction:  

A. Protein  

B. Urea  

C. Uric acid  

D. Hippuric acid  

E. Amino acids  

 732. Creatinine levels in the urine and blood are 

used to test kidney function. Creatinine is useful for 

this test because it is not significantly reabsorbed 

nor secreted by kidney, and metabolically it is:  

A. Produced at a constant rate  

B. Produced only in kidney  

C. A storage form of energy  

D. An acceptor of protons in renal tubules  

E. A precursor for phosphocreatine  

 733. The patient with kidney failure, who is 

treated with hemodialysis, developed severe anemia. 

What drug should be used for the management of 

anemia in this patient?  

A. Erythropoetin  

B. Iron  

C. Vitamin B12  

D. Folic acid  

E. Transfusion of red blood cells  

 734. The patients with chronic kidney failure, 

treated by hemodialysis, who is on waiting list for 
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kidney transplant, was diagnosed anemia and 

prescribed injections of erythropoietin. What is the 

substantiation of erythropoietin administration in 

kidney failure patients?  

A. Erythropoietin is synthesised by kidney  

B. Kidney failure patients have higher requirement 

for erythropioetin  

C. In kidney insufficiency erythropoietin is excreted 

with urine  

D. Erythropoietin is breaking down in kidney  

E. Erythropoietin is activated by kidney  

 735. A kidney failure patient, treated with 

hemodialysis, developed hypocalcemia and 

hypophosphatemia. What drug should be used for 

the management and future prevention of these 

biochemical disorders in kidney failure patients?  

A. Vitamin D3 supplementation  

B. Calcium supplementation  

C. Vitamin D2 supplementation  

D. Phosphorus supplementation  

E. Calcium and phosphorus supplementation  

 736. A patient with a suspect for 

glomerulonephritis was hospitalized in nephrology 

department. The doctor decided to estimate the 

glomerular filtration rate in this patient. What test 

shoud be used?  

A. Urinary clearance of creatinine  

B. Urinary clearance of inulin  

C. Urinary clearance of urea  

D. Urinary clearance of glucose  

E. Urinary clearance of bilirubin  

 737. A patient suffers from arterial 

hypertension. The level of cholesterol in blood is 

increased, the level of low density lipoproteins is 

also increased and high density lipoproteins 

decreased. Utrasonography of renal arteries reveaed 

advanced atherosclerosis. What compound, 

overproduced by the kidney of the described patient, 

contributes to the arterial hypertension in this case?  

A. Renin  

B. Aldosteron  

C. Epinephrin  

D. Erythropoietin  

E. Vitamin D  

 738. A patient was injurised during an accident 

in the street. Arterial pressure 80/40 mm Hg, heat 

rate 90/min. The patient is consiousnessless. The 

doctor suspected internal bleeding. What compound, 

produced by kidney under conditions of blood loss 

is important for the prevention of blood loss? 

A. Renin  

B. Creatinine  

C. Epinephrin  

D. Norepinephrin  

E. Erythropoietin  

 739. A patient addressed to a doctor because of 

arterial hypertension, edema, arrhythmia. 

Ultrosonography revealed a tumor of adrenal cortex 

in the region of zona glomerulosa. The doctor 

suspected Conn disease. What index of urine 

analysis will confirm the diagnosis?  

A. Increased content of K  

B. Icreased content of Na  

C. Increased content of Ca  

D. Glucose  

E. Ketone bodies  

 740. The diabetic patient was recommended to 

stay in the in-patient department for deeper 

examination and correction of insulin dosage. The 

doctor made a conclusion about necessity to correct 

the hypoglycemic treatment of this patient in 

particular based on significant glucosuria in this 

patient despite therapeutic measures. What is the 

normal level of glucose in urine?  

A. 0,00 g/l  

B. 0,1 g/l  

C. 30 mg%  

D. 10 mMole/l  

E. 2 mMole/l  

 741. Urine serves as important biological 

material for laboratory investigations, allowing to 

judge about different alterations of the metabolism. 

What is the end product of purine metabolism, 

excreted with urine?  

A. Uric acid  

B. Ammonium ion  

C. Urea  

D. Arginine  

E. Creatinine  

 742. After consumption of water melon the 

urine of a patient became slightly alkaline. What is 

the normal pH of urine?  

A. 5.0-7.0  

B. 2.0-3.0  

C. 4.0-5.0  

D.10.0-12.0  

E. 3.0-4.0 

 743. Coronary artery thrombosis resulted in 

development of myocardial infarction. What 

mechanisms of cell damage are leading in this 

disease?  

A. Calcium  

B. Lipid  

C. Acidotic  

D. Electroosmotic  

E. Protein  
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 744. People, who for a long time remained in 

hypodynamic state, develop intense pain in the 

muscles after a physical exertion. What is the most 

likely cause of this pain?  

A. Accumulation of lactic acid in muscles  

B. Intensive breakdownof muscle proteins  

C. Accumulation of creatinine in muscles  

D. Decreased content of lipids in muscles  

E. Increased content of ADP in muscles  

 745. After intensive training session an athlete 

presents with significant loss off vascular tone in the 

working muscles. These changes are caused by 

accumulation of the following in the vessels:  

A. Metabolites  

B. Renin-angiotensin  

C. Histamine  

D. Natriuretic hormone  

E. Serotonin  

 746. A traumatology unit received a patient with 

crushed muscular tissue. What biochemical indicator 

of urine will be raised in this case?  

A. Creatinine  

B. Total lipids  

C. Glucose  

D. Mineral salts  

E. Uric acid  

 747. Experimental stimulation of the 

sympathetic nerve branches that innervate the heart 

caused an increase in the force of heart contractions 

because the membrane of typical cardiomyocytes 

permitted an increase in:  

A. Calcium ion entry  

B. Calcium ion exit  

C. Potassium ion exit  

D. Potassium ion entry  

E. Calcium and potassium ion exit  

 748. Characteristic sign of glycogenosis is 

muscle pain during physical work. Blood 

examination usually reveals hypoglycemia. This 

pathology is caused by congenital deficiency of the 

following enzyme:  

A. Glycogen phosphorylase  

B. Glucose 6-phosphate dehydrogenase  

C. α-amylase  

D. γ-amylase  

E. Lysosomal glycosidase  

 749. A 46-year-old female patient has 

continuous history of progressive muscular 

(Duchenne’s) dystrophy. Which blood enzyme 

changes will be of diagnostic value in this case?  

A. Creatine phosphokinase  

B. Lactate dehydrogenase  

C. Pyruvate dehydrogenase  

D. Glutamate dehydrogenase  

E. Adenylate cyclase  

 750. A patient is diagnosed with cardiac 

infarction. Blood test for cardiospecific enzymes 

activity was performed. Which of the enzymes has 

three isoforms?  

A. Creatine kinase  

B. Lactate dehydrogenase  

C. Aspartate transaminase  

D. Alanine transaminase  

E. Pyruvate kinase  

 751. A biochemical urine analysis has been 

performed for a patient with progressive muscular 

dystrophy. In the given case muscle disease can be 

confirmed by the high content of the following 

substance in urine:  

A. Creatine  

B. Porphyrin  

C. Urea  

D. Hippuric acid  

E. Creatinine  

 752. For biochemical diagnostics of myocardial 

infarction it is necessary to measure activity of a 

number of enzymes and their isoenzymes. What 

enzymatic test is considered to be the best to prove 

or disprove the diagnosis of infarction in the early 

period after the chest pain is detected?  

A. Creatine kinase isoenzyme CK-MB  

B. Creatine kinase isoenzyme CK-MM  

C. LDH1 lactate dehydrogenase isoenzyme  

D. LDH2 lactate dehydrogenase isoenzyme  

E. Aspartate aminotransferase cytoplasmic 

isoenzyme  

 753. Negative environmental factors have 

caused the dysfunction of myosatellite cells. What 

function of the whole muscle fibre is likely to be 

changed in this case?  

A. Regeneration  

B. Contraction  

C. Trophism  

D. Contractile thermogenesis  

E. Relaxation  

 754. During an operation a patient got injection 

of muscle relaxant dithylinum. Relaxation of 

skeletal muscles and inhibition of respiration lasted 

two hours. This condition was caused by absence of 

the following enzyme in blood serum:  

A. Butyrylcholin esterase  

B. Catalase  
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C. Acetylcholinesterase  

D. Glucose 6-phosphatase  

E. Glutathione peroxidase  

 755. An animal with aortic valve insufficiency 

got hypertrophy of its left heart ventricle. Some of 

its parts have local contractures. What substance 

accumulated in the myocardiocytes caused these 

contractures?  

A. Calcium  

B. Potassium  

C. Lactic acid  

D. Carbon dioxide  

E. Sodium  

 756. A patient had to go through an operation. 

Doctors introduced him dithylinum (listenone) and 

performed intubation. After the end of operation and 

cessation of anesthesia the independent respiration 

wasn’t restored. Which enzyme deficit prolongs the 

action of muscle relaxant?  

A. Pseudocholinesterase  

B. Succinate dehydrogenase  

C. Carbanhydrase  

D. N-acetyltransferase  

E. K-Na-adenosine triphosphatase  

 757. A patient presents high activity of LDH1,2, 

aspartate aminotransferase, creatine phosphokinase. 

In what organ (organs) is the development of a 

pathological process the most probable?  

A. In the heart muscle (initial stage of myocardium 

infarction)  

B. In skeletal muscles (dystrophy, atrophy)  

C. In kidneys and adrenals  

D. In connective tissue  

E. In liver and kidneys  

 758. During the experiment on the influence of 

chemical substances in the muscles the reaction of 

Ca2+-pump is weakened. Which phenomenum will 

be observed?  

A. Prolonged relaxation  

B. Prolonged duration of the AP  

C. Decreased AP  

D. Activation of the sodium-potassium pump  

E. Decreased velocity of the AP distribution  

 759. Untrained people often have muscle pain 

after sprints as a result of lactate accumulation. This 

can be caused by intensification of the following 

biochemical process:  

A. Glycolysis  

B. Gluconeogenesis  

C. Pentose phosphate pathway  

D. Lipogenesis  

E. Glycogenesis  

 760. 12 hours after an accute attack of 

retrosternal pain a patient presented a jump of 

aspartate aminotransferase activity in blood serum. 

What pathology is this deviation typical for?  

A. Myocardium infarction  

B. Viral hepatitis  

C. Collagenosis  

D. Diabetes mellitus  

E. Diabetes insipidus  

 761. 6 hours after the myocardial infarction a 

patient was found to have elevated level of lactate 

dehydrogenase in blood. What isoenzyme should be 

expected in this case?  

A. LDH1  

B. LDH2  

C. LDH3  

D. LDH4  

E. LDH5  

 762. A 5-month-old boy was hospitalized for 

tonic convulsions. He has a lifetime history of this 

disease. Examination revealed coarse hair, thinned 

and fragile nails, pale and dry skin. In blood: 

calcium - 1,5 millimole/l, phosphor - 1,9 millimole/l. 

These changes are associated with:  

A. Hypoparathyroidism  

B. Hyperparathyroidism  

C. Hyperaldosteronism  

D. Hypoaldosteronism  

E. Hypothyroidism  

 763. Anaerobic glycolysis occur under 

conditions of relative oxygen insufficiency. This 

biochemichal process is accompanied by the pH 

decrease in tissues resulting from the accumulation 

of:  

A. Lactate  

B. Citrate  

C. Oxaloacetate  

D. Succinate  

E. Fumarate  

 764. The fastest mechanism of ATP production 

for the urgent muscular contraction is:  

A. ATP generation from creatine phosphate  

B. Aerobic glycolysis  

C. Anaerobic glycolysis  

D. Glycogenolysis in muscles  

E. Triglicerides oxidation  

 765. In muscular dystrophies the production and 

excretion of creatinine is inhibited. But what index 

is increased in urine under these conditions?  

A. Creatine  
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B. Urates  

C. Porphyrins  

D. Indicanes  

E. Bilirubin  

 766. Organ-specific enzymes are evaluated for 

the diagnosis of some diseases. What enzymes are 

determined to diagnose muscular dystrophies?  

A. Aspartate aminotransferase, kreatine kinase  

B. Arginase, pyruvate decarboxylase  

C. Alanine aminotransferase, urease  

D. Hexokinase, phosphorylase  

E. Fumarase, superoxide dismutase  

 767. The huge amount of nitrogen, derived from 

the amino acids, is excreted from the human 

organism with urea in the form of creatinine. Which 

amino acids participate in biosynthesis of creatine?  

A. Glycine, arginine, methionine  

B. Glycine, phenylalanine, cysteine  

C. Valine, serine, tyrosine  

D. Tryptophan, lysine, alanine  

E. Leucine, histidine, glutamine  

 768. Indicate the right sequence of the 

biochemical information transfer in the mechanism 

of muscular contraction?  
A. Са → Troponin → Tropomyosin → Actin → Myosin  

B. Са → Troponin → Tropomyosin → Myosin → Actin  

C. Са → Actin → Myosin → Troponin → Tropomyosin  

D. Са → Tropomyosin → Troponin → Actin → Myosin  

E. Са → Tropomyosin → Troponin → Myosin → Actin  

 769. The sportsman ran a marathon distance, 

resulting in a production of lactate in his muscles. 

The biggest amount of this lactate:  

A. Gets to blood, is caught by liver where it is 

converted to glucose  

B. Gets to mitochondrias and is oxidized to pyruvate  

C. Is excreted with urea  

D. Is used for the glucose synthesis in the muscular 

tissue  

E. Is accumulated in the organism, causing acidosis  

 770. What reaction in skeletal muscles causes 

ATP production for the urgent muscular 

contraction?  

A. Creatine phosphokinase  

B. Phosphofructokinase  

C. Adenylate kinase  

D. Glucokinase  

E. Hexokinase  

 771. A 30-year-old patient manifested a 

decreased tolerance to physical exercises, whereas 

the content of glycogen in his muscles increased. 

The decrease of what enzyme caused this condition?  

A. Glycogen phosphorylase  

B. Phosphofructokinase  

C. Glycogen synthase  

D. Fumarase  

E. Succinate dehydrogenase  

 772. The main biochemical regulator of the 

muscular contraction and relax is the change of the 

ions of:  

A. Са2+  

B. К+  

C. Mg2+  

D. СІ-  

E. Na+  

 773. In the course of studies it was evaluated 

that muscular contraction needs energy in the form 

of:  

A. ATP  

B. GTP  

C. CTP  

D. ADP  

E. AMP  

 774. The fibrillar proteins include:  

A. F-actin  

B. Myosin  

C. Troponin  

D. Tropomyosin  

E. a- and b – actinin  

 775. A 1-year child got to clinic with the signs 

of muscular involvement. The examination 

evaluated carnitine deficiency in muscles. The 

disturbance of what process is the biochemical 

background for this pathology?  

A. Тhe fatty acids transport to mitochondrias  

B. Regulation of Ca2+ level in mitochondrias  

C. Substrate phosphorylation  

D. Lactate utilization  

E. Actin and myosin synthesis  

 776. In which organs is creatine phosphate 

synthesized?  

A. Kidneys and liver  

B. Adrenal glands  

C. Lungs  

D. Pancreas  

E. Spleen  

 777. Which statements on the white muscular 

fibers are right?  

A. They are characterized by anaerobic 

carbohydrates catabolism  

B. Contain more glycogen than the red fibers  

C. Fatigue faster compared to the red fibers  

D. Contract faster than the red fibers  

E. Contain more hemoglobinum than the red fibers  
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 778. Chose from listed proteins a ONE which is 

NOT a component of thin filaments of sarcomere.  

A. Myosine  

B. Actin  

C. Tropomyosine  

D. Troponine  

E. –  

 779. Thick filaments of sarcomere are composed 

from the next protein:  

A. Myosine  

B. Tropomyosine  

C. Actin  

D. Troponine  

E. α-Actinin  

 780. The next statement about myosine II is 

correct:  

A. The molecule contains one pair of heavy chain 

and two pairs of light chains  

B. The molecule contains two heavy chains and two 

of light chains  

C. The molecule contains two long polypeptide 

chains folded as β-pleated sheets  

D. It is a globular protein possessing ATP-ase 

activity  

E. It binds calcium ions tightly  

 781. After short distance run untrained people 

develop delayed onset muscle soreness, resulting 

from lactate accumulation in muscles. The enhanced 

activity of what biochemical process in the organism 

may be associated with this condition?  

A. Glycolysis  

B. Glycogenesis  

C. Penthosophosphate pathway  

D. Gluconeogenesis  

E. Lipogenesis  

 782. Calcium ions binds with the highest affinity 

with the next myofibrillar protein:  

A. Troponin C  

B. Actin  

C. Tropomyosine  

D. Troponine I  

E. Myosine  

 783. Concerning cardiac and skeletal muscle, 

which statement is most accurate?  

A. Cardiac muscle contains structures known as 

intercalated discs  

B. Cardiac muscle fibres are not striated whereas 

skeletal muscle fibres are striated  

C. Cardiac myofibril nuclei are eccentrally placed 

whereas skeletal myofibril nuclei are centrally 

placed  

D. Skeletal muscle fibres exhibit more branching 

than cardiac muscle fibres  

E. None of the above  

 784. Creatine is synthesized from the next 

amino acid precursor:  

A. Arginine  

B. Alanine  

C. Histidine  

D. Glutamate  

E. Lysine  

 785. Creatine is reversibly phosphorylated by 

the following macroergic compound:  

A. ATP  

B. Phosphoenolpyruvate  

C. Carbamoyl phosphate  

D. NADP  

E. UTP  

 786. The end product of creatine catabolism, 

which is excreted with urine is the next compound:  

A. Creatinine  

B. Cretine phosphate  

C. Uric acid  

D. Urea  

E. β-Alanine  

 787. Chose the correct statement about Cori 

cycle:  

A. Exchange with lactate-and glucose between 

muscles and liver  

B. Exchange with glutamate-and glutamine between 

muscles and liver  

C. Exchange with lactate-and glycogen between 

muscles and liver  

D. Transfer of ketone bodies from liver to muscles  

E. Production of glucose from glycogen in liver and 

its transport to muscles  

 788. What amino acid derivative excreted with 

urine may serve as indicator of muscle tissue 

damage?  

A. Methylhistidine  

B. Indolilacetate  

C. Mandelic acid  

D. Citrulline  

E. Isovaleric acid  

 789. Duchenne’s myodystrophy is hereditary 

disease caused by mutation of specific gene in X 

chromosome. Deficiency of what protein as gene 

product is involved in the mechanism of disease 

manifestation?  

A. Dytrophin  

B. Myosine  

C. Actine  
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D. Troponin  

E. Nebulin  

 790. People after prolong hypodynamia after 

intensive physical exercises manifest severe pain in 

muscles. What is the most probable cause of such a 

phenomenon?  

A. Hyperproduction and retention of lactate in 

muscles  

B. Decrease of lipids in myocytes  

C. Increase of ADP in myocytes  

D. Accumulation of creatinine in muscles  

E. Increased proteolysis in muscles  

 791. The excessive intake of vitamin A is 

accompanied by increased membrane permeability 

or membrane destruction with the release of the acid 

proteases and acid phosphatase from the lysosomes, 

the excretion of what muscular cells metabolite is 

indicative for their damage?  

A. Creatine  

B. Lactate  

C. Pyruvate  

D. Creatinine  

E. Glucose  

 792. What motor proteins analogous to myosin 

provide intracellular transport of subcellular 

particles?  

A. Dynein and kinesin  

B. Actinin  

C. Vimentin and integrin  

D. Titin and nebulin  

E. Tubulin and actin  

 793. Collagenosis patients typically present with 

connective tissue destruction processes. The 

presence of these processes can be confirmed by the 

increase in:  

A. Blood oxyproline and oxylysine  

B. Blood creatine and creatinine  

C. LDH-isoenzyme activity in the blood  

D. Transaminase activity in the blood  

E. Blood urates  

 794. X-ray exmination of a 57-year-old man 

indicates local areas of hard bone tissue resorption 

in some of the patient’s bones. These changes can be 

associated with increased activity of:  

A. Osteoclasts  

B. Chondroblasts  

C. Osteocytes  

D. Osteoblasts  

E. Chondrocytes  

 795. A 36-year-old woman suffers from a 

connective tissue disease (collagenosis). What 

metabolite is the most likely to be increased in her 

urine?  

A. Oxyproline  

B. Indican  

C. Creatinine  

D. Urea  

E. Urobilinogen  

 796. A 30-year-old woman first developed pain, 

swelling, and skin redness in the area of joints about 

a year ago. Provisional diagnosis is rheumatoid 

arthritis. One of the likely causes of this disease is 

change in the structure of the following connective 

tissue protein:  

A. Collagen  

B. Mucin  

C. Myosin  

D. Ovalbumin  

E. Troponin  

 797. During regular check-up a child is 

determined to have interrupted mineralization of the 

bones. What vitamin deficiency can be the cause?  

A. Calciferol  

B. Riboflavin  

C. Tocopherol  

D. Folic acid  

E. Cobalamin  

 798. Inherited diseases, such as 

mucopolysaccharidoses, manifest in metabolic 

disorders of connective tissue, bone and joint 

pathologies. The sign of this disease is the excessive 

urinary excretion of the following substance:  

A. Glycosaminoglycans  

B. Amino acids  

C. Glucose  

D. Lipids  

E. Urea  

 799. A 53-year-old man is diagnosed with 

Paget’s disease. Concentration of oxyproline in daily 

urine is sharply increased, which primarily means 

intensified disintegration of:  

A. Collagen  

B. Keratin  

C. Albumin  

D. Hemoglobin  

E. Fibrinogen  

 800. A patient with signs of osteoporosis and 

urolithiasis has been admitted to an endocrinology 

department. Blood test revealed hypercalcemia and 

hypophosphatemia. These changes are associated 

with abnormal synthesis of the following hormone:  

A. Parathyroid hormone  
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B. Calcitonin  

C. Cortisol  

D. Aldosterone  

E. Calcitriol  

 801. A 6-year-oldchild suffers from delayed 

growth, disrupted ossification processes, 

decalcification of the teeth. What can be the cause?  

A. Vitamin D deficiency  

B. Decreased glucagon production  

C. Insulin deficiency  

D. Hyperthyroidism  

E. Vitamin C deficiency  

 802. A 20-year-old male patient complains of 

general weakness, rapid fatigability, irritability, 

decreased performance, bleeding gums, petechiae on 

the skin. What vitamin deficiency may be a cause of 

these changes?  

A. Ascorbic acid  

B. Riboflavin  

C. Thiamine  

D. Retinol  

E. Folic acid  

 803. Human skin has a high breaking strength. It 

is known that the skin consists of epithelial tissue 

and two kinds of connective tissue. Which of the 

following tissues provides the skin strength?  

A. Unformed dense connective tissue  

B. Stratified squamous epithelium  

C. Loose connective tissue  

D. Single-layer epithelium  

E. Transitional epithelium  

 804. A child has abnormal formation of tooth 

enamel and dentin as a result of low concentration of 

calcium ions in blood. Such abnormalities might be 

caused by deficiency of the following hormone:  

A. Parathormone  

B. Thyrocalcitonin  

C. Thyroxin  

D. Somatotropic hormone  

E. Triiodothyronine  

 805. Examination of a child who hasn’t got 

fresh fruit and vegetables during winter revealed 

numerous subcutaneous hemorrhages, gingivitis, 

carious cavities in teeth. What vitamin combination 

should be prescribed in this case?  

A. Ascorbic acid and rutin  

B. Thiamine and pyridoxine  

C. Folic acid and cobalamin  

D. Riboflavin and nicotinamide  

E. Calciferol and ascorbic acid  

 806. A patient has a slowly healing fracture. 

What medicine can be used to accelerate formation 

of connective tissue matrix?  

A. Methyluracil  

B. Prednisolone  

C. Cyclophosphan  

D. Methotrexate  

E. Cyclosporine  

 807. Osteolaterism is charcterized by a decrease 

in collagen strength caused by much less intensive 

formation of crosslinks in collagen fibrils. This 

phenomenon is caused by the low activity of the 

following enzyme:  

A. Lysyl oxidase  

B. Monoamino-oxidase  

C. Prolyl hydroxylase  

D. Lysyl hydroxylase  

E. Collagenase  

 808. A 50-year-old patient has been taking 

treatment thrice for the last 6 months because of 

fractures caused by domestic accidents. 

Microscopical examination of bony tissue revealed 

foci of lacunar resolution, giant-cell granulomas in 

the tumour-like formations, cysts. Bony tissue was 

substituted by fibrous connective tissue. 

Examination revealed also adenoma of parathyroid 

gland and hypercalcemia. What is the most probable 

diagnosis?  

A. Parathyroid osteodystrophy  

B. Myelomatosis  

C. Osteomyelitis  

D. Osteopetrosis  

E. Paget’s disease  

 809. A 10-year-old girl has a history of repeated 

acute respiratory viral infection. After recovering 

she presents with multiple petechial hemorrhages on 

the sites of friction from clothing rubbing the skin. 

What kind of hypovitaminosis has this girl?  

A. C  

B. B6  

C. B1  

D. A  

E. B2  

 810. A 35-year-old man consulted a dentist 

about reduced density of dental tissue, high fragility 

of teeth during eating solid food. This patient suffers 

the most probably from the deficiency of the 

following mineral element:  

A. Calcium  

B. Potassium  

C. Sodium  

D. Magnesium  
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E. Iron  

 811. Examination of a patient with frequent 

haemorrhages from the internal organs and mucous 

membranes revealed proline and lysine within the 

collagen fibers. Disorder of their hydroxylation is 

caused by lack of the following vitamin:  

A. Vitamin C  

B. Vitamin K  

C. Vitamin A  

D. Vitamin B1  

E. Vitamin E  

 812. During examination of an 11 month-old 

infant a pediatrician revealed osteoectasia of the 

lower extremities and delayed mineralization of 

cranial bones. Such pathology is usually provoked 

by the deficit of the following vitamin:  

A. Cholecalciferol  

B. Thiamin  

C. Pantothenic acid  

D. Bioflavonoids  

E. Riboflavin  

 813. A 30 y.o. woman had been ill for a year 

when she felt pain in the area of joints for the first 

time, they got swollen and skin above them became 

reddened. Provisional diagnosis is rheumatoid 

arthritis. One of the most probable causes of this 

disease is a structure alteration of a connective tissue 

protein:  

A. Collagen  

B. Mucin  

C. Myosin  

D. Ovoalbumin  

E. Troponin  

 814. Examination of a patient with frequent 

hemorrhages from internals and mucous membranes 

revealed proline and lysine being a part of collagene 

fibers. What vitamin absence caused disturbance of 

their hydroxylation?  

A. Vitamin C  

B. Vitamin K  

C. Vitamin A  

D. Thiamine  

E. Vitamin E  

 815. Increased fragility of vessels, enamel and 

dentine destruction resulting from scurvy are caused 

by disorder of collagen maturation. What stage of 

procollagen modification is disturbed under this 

avitaminosis?  

A. Hydroxylation of proline  

B. Formation of polypeptide chains  

C. Glycosylation of hydroxylysine residues  

D. Removal of C-ended peptide from procollagen  

E. Detaching of N-ended peptide  

 816. A 63-year-old woman shows symptoms of 

rheumatoid arthritis. The increase of what blood 

indices could be the most significant for proving the 

diagnosis?  

A. Additive glycosaminoglycans  

B. Lipoproteids  

C. Acid phosphatase  

D. General cholesterol  

E. R-glycosidase  

 817. Hydroxylation of endogenous substrates 

and xenobiotics requires a donor of protons. Which 

of the following vitamins can play this role?  

A. Vitamin C  

B. Vitamin P  

C. Vitamin B6  

D. Vitamin E  

E. Vitamin A  

 118. A child with signs of rickets has been 

prescribed a certain liposoluble vitamin drug by 

pediatrician and dentist. This drug affects the 

metabolism of phosphorus and calcium in the body 

and facilitates calcium accumulation in bone tissue 

and dentine. If its content in the body is insufficient, 

there develop disruptions of ossification process, 

dental structure and occlusion. Name this drug:  

A. Ergocalciferol  

B. Retinol acetate  

C. Tocopherol acetate  

D. Menadione (Vicasolum)  

E. Thyroidin  

 819. Calcification of dental tissues is 

significantly influenced by osteocalcin protein that 

can bind calcium ions due to the presence of the 

following modified amino acid residues in the 

polypeptide chain:  

A. γ-carbon glutamine  

B. Alanine  

C. γ-aminobutyric  

D. Carboxy aspargine  

E. δ-aminopropionic  

 820. Calcification of the intercellular substance 

of bone tissue is accompanied by the deposition of 

hydroxyapatite crystals along the collagen fibers. 

This process requires the presence of alkaline 

phosphatase in the intercellular substance. What cell 

produces this enzyme?  

A. Osteoblast  

B. Osteocyte  

C. Osteoclast  
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D. Chondroblast  

E. Chondrocyte  

 821. A 34-year-old patient has a history of 

periodontitis. As a result of increased collagen 

degradation, there is a significantly increased 

urinary excretion of one of the amino acids. Which 

one?  

A. Hydroxyproline  

B. Valine  

C. Alanine  

D. Glycine  

E. Serine  

 822. When a wound heals, a scar takes its place. 

What substance is the main component of its 

connective tissue?  

A. Collagen  

B. Elastin  

C. Keratan sulfate  

D. Chondroitin sulfate  

E. Hyaluronic acid  

 823. Wound healing is accompanied by the 

development of a connective tissue cicatrice which 

is formed on the site of the tissue defect. What cells 

are responsible for this process?  

A. Fibroblasts  

B. Macrophages  

C. Fibrocytes  

D. Mastocytes  

E. Melanocytes  

 824. A 35-year-old female patient with a chronic 

renal disease has developed osteoporosis. The cause 

of this complication is the deficiency of the 

following substance:  

A. 1,25-dihydroxy-D3  

B. 25-hydroxy-D3  

C. D3  

D. D2  

E. Cholesterol  

 825. In spring a patient experiences petechial 

haemorrhages, loosening of teeth, high liability to 

colds. A doctor suspects hypovitaminosis C. In this 

respect loosening of teeth can be explained by:  

A. Structural failure of collagen in the periodontal 

ligaments  

B. Structural change of glycosaminoglycans  

C. Increased permeability of periodont membranes  

D. Mechanical damage of teeth  

E. Disturbed oxidation-reduction process in the 

periodont  

 826. Examination of a patient with Slaj 

syndrome revealed urinary excretion of heparin 

sulphate and chondroitin sulfate. This condition is 

likely to be caused by the deficiency of the 

following substance.  

A. β-Glucuronidase  

B. α-amylase  

C. Lactate dehydrogenase  

D. Arylsulfatase A  

E. Cathepsin D  

 827. Alport syndrome is inherited diseases. The 

patients exhibit hematuria and renal diseases, 

hearing loss and eye disorders. Which of the 

following mutation can result Alport syndrome?  

A. Type IV collagen gene mutation  

B. Defect in type I procollagen  

C. Mutation of the fibrillin-1 gene  

D. Type III collagen gene mutation  

E. Type II collagen gene mutation  

 828. A 34-year-old female patient complains of 

an acute headache that started suddenly. 

Examination of a patient revealed hypertension, 

highly stretchable, thin skin with varicosities. 

Patient complains that she bruises easily from minor 

trauma. This patient’s symptoms is most consistent 

with vascular Ehler-Danlos syndrome. Name which 

genetic defect is associated with this syndrome?  

A. Structural abnormality in type III collagen  

B. Type II collagen gene mutation  

C. Type I procollagen gene mutation  

D. Type IV collagen gene mutation  

E. Mutation in the gene for fibrillin  

 829. Increased content of oxyproline in blood 

and urine with lesions of joints and bones is 

observed due to increased catabolism of:  

A. Collagen  

B. Hyaluronic acid  

C. Glycosaminoglycans  

D. Proteoglycans  

E. Elastin  

 830. An 9-year-old girl is brought to the hospital 

because broken arm. Examination of patient 

revealed blue tinge to the whites of the eye. This 

patient’s symptoms are most consistent with 

osteogenesis imperfect. Which of the following is 

the most likely cause of this patient’s disease?  

A. Abnormal type I collagen synthesis  

B. Type II collagen gene mutation  

C. Type IV collagen gene mutation  

D. Mutation in the gene for fibrillin  

E. Abnormal type IV collagen synthesis  
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 831. Influence of hypovitaminosis C on the 

structure of collagen fibers caused by decreased 

activity of enzymes:  

A. Lysyl hydroxylase, proline hydroxylase  

B. Lysyl oxidase, lysyl hydroxylase  

C. Glycosil transferase  

D. Procollagen peptidase  

E. Collagenase  

 832. Gram-positive bacteria produce a 

protective capsule of hyaluronic acid, which 

increases their pathogenicity. What enzyme can 

"destroy" the protective capsule?  

A. Hyaluronidase  

B. Carboxypeptidase  

C. Aminopeptidase  

D. Alpha glycosidase  

E. Collagenase  

 833. What class of glycosaminoglycans, due to 

the large number of carboxyl groups, binds large 

amounts of water and supports tissue turgor?  

A. Hyaluronic acid  

B. Dermatan sulfate  

C. Keratan sulfate  

D. Heparin  

E. Chondroitin sulphate  

 834. Insolubility of collagen connective tissue 

and its metabolic resistance to various agents is 

caused by amino acid composition and special 

structure of the protein. Indicate amino acids that 

quantitatively dominate in the structure of collagen?  

A. Glycine, proline, lysine  

B. Methionine, serine, threonine  

C. Phenylalanine, tyrosine, tryptophan  

D. Cysteine, threonine, glutamine  

E. Arginine, histidin, phenylalanine  

 835. Protein procollagen is synthesized by 

fibroblasts of connective tissue. There after 

glycosylation occurs. What carbohydrates bind to 

procollagen?  

A. Galactose, glucose  

B. Fructose, mannose  

C. Ribose, deoxyribose  

D. Arabinose, sucrose  

E. Ribulose, xylulose  

 836. Collagen and elastin are fibrillar elements 

of connective tissue. Specify the amino acid, which 

is a component only of the collagen and its 

determination is used to diagnose several disorders 

of connective tissue:  

A. Hydroxyproline  

B. Proline  

C. Glycine  

D. Lysine  

E. –  

 837. In a 63 years old women suffering from 

rheumatism, increased concentration of oxyproline 

in blood and urine was detected. What is the main 

reason of this state?  

A. Degradation of collagen  

B. Activation of prolyl hydroxylase  

C. Renal impairment  

D. Activation of cathepsins  

E. –  

 838. Results of blood and urine tests indicate 

that the content of glucuronic and sialic acids are 

above normal. Catabolism of which of the following 

compounds is enhanced?  

A. Glucosamine glican  

B. Glycoprotein  

C. Collagen  

D. Elastin  

E. Calmodulin  

 839. For the resorption of keloids a 

hyaluronidase is used. What biochemical process 

causes advantages of enzymotherapy?  

A. Cleavage of hyaluronic acid  

B. Cleavage of heparin  

C. Cleavage of chondroitin sulfate  

D. The synthesis of glycosaminoglycans  

E. Cleavage of collagen  

 840. Mukopolysaccharydoses are hereditary 

diseases that manifested pathological changes during 

bones and joints formation. What urine index 

indicates this disease?  

A. Excessive excretion of glycosaminoglycans  

B. Excessive excretion of amino acids  

C. Excessive excretion of lipids  

D. Excessive excretion of glucose  

E. Excessive excretion of proteins  

 841. Examination of a 2 years old child revealed 

deformation of the spine, joints; lagging in growth, 

progressive coarsening of the face, deafness, 

thickening of the skin. Increased excretion of 

dermatine sulfate and heparin sulfate were 

determined in urine. Deficit of which from the 

following enzymes caused these changes?  

A. α-L-iduronidase  

B. N-sulfamidase  

C. N-acetyl glucose aminidase  

D. Glucose-6-phosphatase  

E. β-glucoseamine– N-acetyltransferase  
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 842. In inflammatory diseases of joints 

decreasing in viscosity of synovial fluid is observed. 

The reason of this disorder might be:  

A. Reducing of the number and depolymerization of 

hyaluronic acid  

B. Reduction of the number and depolymerization of 

proteoglycans  

C. Reducing of the number and depolymerization of 

glycoproteins  

D. Reduction of protein concentration  

E. Reducing of the number and depolymerization of 

chondroitin sulfate  

 843. A patient complained about dizziness, 

memory impairment, periodical convulsions. It was 

revealed that these changes were caused by a 

product of decarboxylation of glutamic acid. Name 

this product:  

A. GABA  

B. Pyridoxal phosphate  

C. TDP  

D. ATP  

E. THFA  

 844. A patient with encephalopathy was 

admitted to the neurological in-patient department. 

There was revealed a correlation between increasing 

of encephalopathy and substances absorbed by the 

bloodstream from the intestines. What substances 

that are formed in the intestines can cause 

endotoxemia?  

A. Indole  

B. Butyrate  

C. Acetacetate  

D. Biotin  

E. Ornithine  

 845. Tetanus toxin induces tonic straining of 

skeletal and vessel muscles due to inhibition of 

secretion by nerve endings such neurotransmitter as:  

A. Glycine  

B. GABA  

C. Norepinephrine  

D. Acetylcholine  

E. Glutamate  

 846. Pharmacological effects of antidepressants 

are connected with inhibition of an enzyme 

catalyzing biogenic amines noradrenaline and 

serotonine in the mi- tochondrions of cerebral 

neurons. What enzyme participates in this process?  

A. Monoamine oxidase  

B. Transaminase  

C. Decarboxylase  

D. Peptidase  

E. Lyase  

 847. A cerebral trauma caused increased 

ammonia generation. What amino acid participates 

in the excretion of ammonia from the cerebral 

tissue?  

A. Glutamic  

B. Tyrosine  

C. Valine  

D. Tryptophan  

E. Lysine  

 848. A newborn child has convulsions that have 

been observed after prescription of vitamin B6. This 

most probable cause of this effect is that vitamin B6 

is a componet of the following enzyme:  

A. Glutamate decarboxylase  

B. Pyruvate dehydrostase  

C. Netoglubarate dehydromine  

D. Aminolevulinate synthase  

E. Glycogen phosphorylase  

 849. It is known that the monoamine oxidase 

(MAO) enzyme plays an important part in the 

metabolism of catecholamine neurotransmitters. In 

what way does the enzyme inactivate these 

neurotransmitters (norepinephrine, epinephrine, 

dopamine)?  

A. Oxidative deamination  

B. Addition of an amino group  

C. Removal of a methyl group  

D. Carboxylation  

E. Hydrolysis  

 850. An unconscious patient was taken by 

ambulance to the hospital. On objective examination 

the patient was found to have no reflexes, periodical 

convulsions, irregular breathing. After laboratory 

examination the patient was diagnosed with hepatic 

coma. Disorders of the central nervous system 

develop due to the accumulation of the following 

metabolite:  

A. Ammonia  

B. Urea  

C. Glutamine  

D. Bilirubin  

E. Histamine  

 851. A patient with signs of emotional lability 

that result in troubled sleep has been prescribed 

nitrazepam. Specify the sleep-inducing mechanism 

of this drug:  

A. GABA-ergic system activation  

B. Blockade of opiate receptors  

C. Inhibition of stimulating amino acids  

D. H1-histamine receptors stimulation  

E. Supression of serotonergic neurotransmission  

 852. Decarboxylation of glutamate induces 

production of gamma-aminobutyric acid (GABA ) 
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neurotransmitter. After breakdown, GABA is 

converted into a metabolite of the citric acid cycle, 

that is:  

A. Succinate  

B. Citric acid  

C. Malate  

D. Fumarate  

E. Oxaloacetate  

 853. Monoamine oxidase inhibitors are widely 

used as psychopharmacological drugs. They change 

the level of nearly all neurotransmitters in synapses, 

with the following neurotransmitter being the 

exception:  

A. Acetylcholine  

B. Noradrenaline  

C. Adrenaline  

D. Dopamine  

E. Serotonin  

 854. Emotional stress causes activation of 

hormon-sensitive triglyceride lipase in the 

adipocytes. What secondary mediator takes part in 

this process?  

A. Cyclic adenosine monophosphate  

B. Cyclic guanosine monophosphate  

C. Adenosine monophosphate  

D. Diacylglycerol  

E. Ions of Ca2+  

 855. Prescription of penicillin G sodium salt has 

caused development of neurotoxic effects 

(hallucinations, convulsions). Such reaction is the 

result of antagonism with the following 

neurotransmitter:  

A. GABA  

B. Dopamine  

C. Serotonin  

D. Adenosine  

E. Acetylcholine  

 856. A 3-year-old girl with mental retardation 

has been diagnosed with sphingomyelin lipidosis 

(Niemann-Pick disease). In this condition synthesis 

of the following substance is disrupted:  

A. Sphingomyelinase  

B. Glycosyltransferase  

C. Sphingosine  

D. Ceramides  

E. Gangliosides  

 857. A patient with insulin-dependent diabetes 

mellitus has been administered insulin. After a 

certain period of time the patient developed fatigue, 

irritability, excessive sweating. What is the main 

mechanism of such presentations developing?  

A. Carbohydrate starvation of the brain  

B. Increased glycogenolysis  

C. Increased ketogenesis  

D. Increased lipogenesis  

E. Decreased glyconeogenesis  

 858. A 2-year-old child presents with acute 

psychomotor retardation, vision and hearing 

impairment, sharp enlargement of the liver and 

spleen. The child is diagnosed with hereditary 

Niemann-Pick disease. What genetic defect is the 

cause of this disease?  

A. Sphingomyelinase deficiency  

B. Glucose 6-phosphatase deficiency  

C. Amylo-1,6-glucosidase deficiency  

D. Acid lipase deficiency  

E. Xanthine oxidase deficiency  

 859. For the compensatory treatment of nervous 

system alterations (dimentia) with simultaneous 

involvmentd of skin (dermatitis) and gastrointestinal 

tract (diarhea) a antipellagric vitamin was 

administered to the patient:  

А. PP  

B. C  

C. A  

D. B6  

E. K  

 860. The peculiarity of the amino acid 

constituents of the brain is the large amount of 

monoaminodicarboxylic acids, including:  

А. Glutamate, aspartate  

В. Arginin, lysine  

С. Glutamine, asparagine  

D. Serine, histidine  

Е. Valine, tyrosine  

 861. The main represantatives of opioid 

neuropeptides are met-enkephaline and leu-

enkephaline which chemical structure is typical for:  

А. Pentapeptides  

В. Tetrapeptides  

С. Hexapeptides  

D. Octapeptides  

Е. Decapeptides  

 862. Which monooxidase inhibitors are 

commonly used in clinical practice as 

psychopharmacologic drugs, f.i. in treatment of the 

depressive conditions, schzizofrenia:  

А. Iprinosil, pirasidol  

В. Methionine, cysteine  

С. Heparin, carnosine  

D. Riboflavin, retinol  

Е. Epinephrine, serotonine  

 863. GABA is a depressing mediator in CNS. 

The inhibition of GABA-involved nervous impulse 

transfer between the neuronal cells is caused by the 
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increased permeability of biomembrane for the ions 

of:  

А. СІ-  

В. К+  

С. Са++  

D. Mg++  

Е. Na+  

 864. Neuronal cells were established to have 

significant requirements in glucose. What compound 

may be used by the CNS cells after extensive 

physical exercises and prolonged starvation?  

А. Acetoacetate  

В. Glycerol  

С. Amino acids  

D. Glutathione  

Е. Purins  

 865. Which neurotransmitter of CNS is 

synthesized from alpha-ketoglutarate in the course 

of reaction of the following sequence – 

transamination and decarboxylation  

А. GABA  

В. Histamine  

С. Tryptophan  

D. Dophamine  

E. Serotonine  

 866. A well known neurotransmitters 

epinephrine and norepinephrine, belonging to the 

group of cathecholamines, are playing a number of 

pivotal roles in our body. They are produced from 

the following precursor amino acid:  

A. Phenylalanine  

B. Histidine  

C. Lysine  

D. Glutamate  

E. Tryptophane  

 867. Multiple sclerosis is a progressive 

neurologic disorder, often causing disability of the 

patients because of loss of myelin sheets by neurons 

in the course of autoimmunoaggression. Myelin 

sheets of nerve fibers are composed from the 

sphingomyelin, which contains the next substance as 

a constituent:  

A. Glycerol  

B. Phosphocholine  

C. Galactose  

D. Neuraminic acid  

E. Glucuronic acid  

 868. Certain genetically mediated disorders of 

central nervous system are caused by impaired 

gangliosides turnover. Gangliosides are important 

components of neuronal plasma membrane. They 

contain the following constituents EXCEPT:  

A. Acetylneuraminic acid  

B. Ceramide  

C. Phosphoric acid  

D. Lignoceric acid  

E. Galactose  

 869. Schizophrenia is a disease with the 

stablished changes in the system of biogenic amines 

in brain. In a brain of patients with schizophrenia the 

increased number of the following neurotransmitter 

receptors is registered:  

A. Dopamine specific  

B. Serotonin specific  

C. Adrenoreceptors  

D. Cholinoreceptors  

E. GABA-receptors  

 870. Disorders in myelinization of nerve fibers 

leads to severe neurologic disorders and mental 

retardation. Such disorders are typical for inborn 

errors in metabolism of:  

A. Neutral lipids  

B. Cholesterol  

C. Sphingolipids  

D. Glycerophosphatides  

E. Lipoproteins  

 871. Fabry’s disease (one of sphingolipidoses) is 

an autosomal recessive disease. Major symptoms of 

this disease: skin rash, kidney failure, pain in lower 

extremities. It is caused by a deficiency of:  

A. Hexosaminidase A and B  

B. Gm1 Gangliosidase  

C. Galactocerebrosidase  

D. α-Galactosidase A  

E. Ceraminase  

 872. Parkinson’s disease significantly affects 

neuromotor functions of patients. This disease is 

caused by a dysfunction in the following 

neurotransmitter system:  

A. Cholinergic  

B. Catecholaminergic  

C. Dopaminergic  

D. Serotoninergic  

E. Met-enkephalinergic  

 873. Disorders in myelinization of nerve fibers 

leads to severe neurologic disorders and mental 

underdevelopment. Such disorders are typical for 

inborn errors in metabolism of:  

A. Sphingolipids  

B. Neutral lipids  

C. Cholesterol  

D. Glycerophosphatides  

E. Lipoproteins  
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 874. Dopamine precursor – dioxyphenaline 

(DOPA) – is used in treatment of Parkinson’s 

disease. This active substance is produced from the 

following amino acid:  

A. Tyrosine  

B. Histidine  

C.Cysteine  

D.Alanine  

E. Tryptophan  

 875. An 84-year-old patient suffers from 

parkinsonism. One of the pathogenetic development 

elements of this disease is deficiency of a certain 

mediator in some of the brain structures. Name this 

mediator:  

A. Dopamine  

B. Noradrenaline  

C. Adrenaline  

D. Acetylcholine  

E. Histamine  

 876. A patient applied to a doctor complaining 

about dizziness, memory impairment, periodical 

convulsions. It was found out that such changes 

were caused by a product of glutamic acid 

decarboxylation. What product is meant?  

A. GABA  

B. Pyridoxalphosphate  

C. Thymidine diphosphate  

D. ATP  

E. Tetrahydrofolate  

 877. A 50-year-old man sustained a great stress. 

This caused a dramatic increase in adrenaline and 

noradrenaline concentration. What enzymes catalyze 

the inactivation of the latter?  

A. Monoamine oxidases  

B. Glycosidases  

C. Peptidases  

D. Carboxylase  

E. Tyrosinase  

 878. Depressions and emotional disorders result 

from noradrenaline, serotonin and other biogenic 

amines deficiency in brain. Concentration of these 

compounds in synapses can be increased by means 

of antidepressants that inhibit the activity of the 

following enzyme:  

A. Monoamine oxidase  

B. Diamine oxidase  

C. L-amino acid oxidase  

D. D-amino acid oxidase  

E. Phenylalanine-4-monooxigenase  

 879. A patient presents with dysfunction of 

cerebral cortex accompanied by epileptic seizures. 

He has been admini- stered a biogenic amine 

synthetized from glutamate and responsible for 

central inhibition. What substance is it?  

A. Gamma-amino butyric acid  

B. Serotonin  

C. Dopamine  

D. Acetylcholine  

E. Histamine  

 880. Inhibitory effect of GABA is due to the 

increased permeability of the postsynaptic 

membrane for chloride ions. This mediator is 

produced as a result of decarboxylation of the 

following amino acid:  

A. Glutamate  

B. Aspartate  

C. Glutamine  

D. Asparagine  

E. Arginine  

 881. Wilson’s disease is a disorder of copper 

transport which leads to the accumulation of this 

metal in brain and liver cells. It is associated with a 

di- sturbance in the synthesis of the following 

protein:  

A. Ceruloplasmin  

B. Metallothionein  

C. Transcobalamin  

D. Haptoglobin  

E. Siderophilin  

 882. A 9-month-old infant is on bottle feeding. 

Formula used in feeding has insufficient content of 

vitamin B6. The infant has seizures possibly caused 

by disruption in production of the following 

substance in the body:  

A. Gamma aminobutyric acid (GABA)  

B. Serotonin  

C. Histamine  

D. Dopamine  

E. β-alanine  

 883. A 50-year-old man addressed a hospital 

with complaints of memory disorders, painful 

sensations along the nerve trunks, decreased mental 

ability, circulatory disorders and dyspepsia. 

Anamnesis states excessive alcohol consumption. 

What vitamin deficiency can result in such signs?  

A. Thiamine  

B. Niacin  

C. Retinol  

D. Calciferol  

E. Riboflavin  

 884. Several neurological and psychic disorders 

are caused by the alteration in the system of 

biogenic amines in brain. Significant amount of 

biogenic amines in body tissues can be subject to 
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oxidative deaminization due to the action of the 

following enzyme:  

A. Monoamine oxidase  

B. Transaminase  

C. D-amino acid oxidase  

D. Isomerase  

E. L-amino acid dehydrogenase  

 885. A 24-year-old patient has been 

administered glutamic acid to treat epilepsy. 

Medicinal effect in this case occurs not due to 

glutamate itself, but due to the product of its 

decarboxylation:  

A. γ-aminobutyric acid  

B. Histamine 4-monooxygenase  

C. Serotonin  

D. Dopamine  

E. Taurine  

 886. The pediatrian during regular check-up 

states that a 3-year-old child has delay in physical 

and mental development. The child has enlarged 

spleen and liver. Ophtalmoscopic examination 

revealed red spot on the macula. In bone marrow 

bioptate macrophages with foamy appearance were 

found. What is the function of the enzyme deficient 

in this patient?  

A. Convertion of sphyngomyelin to ceramide  

B. Convertion of ceramide to ganglioside  

C. Convertion of different forms of gangliosides  

D. Convertion of glucocerebroside to 

sphyngomyelin  

E. Convertion of different forms of ceramides  

 887. A 2-year-old girl has delay in motor and 

mental development and her condition is constantly 

worsening. Her disease is mediated by the inborn 

deficiency of arylsulphatase. Which compound is 

increased in brain in this disease?  

A. Cerebroside sulphate  

B. Sphyngomyein  

C. Gangliosides  

D. Glycolipids  

E. Lactate  

 888. It is known that in metabolism of 

catecholamine mediators a special role belongs to 

monoamine oxidase (MAO). How does this enzyme 

disactivate these mediators (noradrenaline, 

adrenaline, dopamine)?  

A. Oxidative deaminization  

B. Carboxylation  

C. Hydrolysis  

D. Amino group attachment  

E. Methyl group removal  

 889. The scientists report the higher incidence of 

depressive disorders in the countries with decreased 

number of sunny days per year. This fact is 

mediated by the decreased production of which 

substance?  

A. Serotonin  

B. Melatonin  

C. Acetylcholine  

D. GABA  

E. Adrenaline  

 890. The woman has just delivered a baby. The 

concentration of what biologically active substances 

may be expected to be increased in her brain?  

A. Opioid peptides  

B. Melatonin  

C. Acetylcholine  

D. Growth hormone  

E. GABA  

 891. Different stages of sleep are characterized 

by different rate of metabolism. How is oxygen 

consumption affected during rapid eye movement 

phase of sleep?  

A. Increased compared to slow wave stage of sleep  

B. Increased compared to slow wave stage of sleep  

C. Does not change between stages of sleep  

D. Does not change compared to wakefulness  

E. Increased compared to wakefulness  

 892. Metabolism in brain is affected by 

numerous factors. What biochemical changes may 

be observed in brain during physiologic sleep?  

A. Increased content of lactate, oxidation of ketone 

bodies, increased biosynthesis of acetylcholine  

B. Decreased content of lactate,decrease of 

utilization of ketone bodies, decreased biosynthesis 

of acetylcholine  

C. Decreased content of lactate, increase of 

utilization of ketone bodies, decreased biosynthesis 

of acetylcholine  

D. No specific changes  

E. Increased production of serotonin  
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Biochemistry MCQs (USMLE™ Step 1 Qbook 2008 by Kaplan, Inc.) 
 1. A newborn present with severe acidosis, vomiting, hypotonia, and neurologic deficits. Laboratory 

analysis reveals elevated levels of lactate and alanine. These observations suggest a deficiency of which of 

the following enzymes? 

(A) Alanine aminotransferase 

(B) Glutamate dehydrogenase 

(C) Lactate dehydrogenase 

(D) Phenylethanolamine N-methyltransferase 

*(E) Pyruvate dehydrogenase 

 2. Several members of a family have an autosomal recessive disease characterized by intellectual 

deterioration, weakness, ataxia, seizures, and death at a young age. Special studies demonstrate a deficiency 

of cytochrome C oxidase activity. Which of the following subcellular organelles is defective in affected 

members of this family? 

(A) Golgi apparatus 

(B) Lysosomes 

*(C) Mitochondria 

(D) Ribosomes 

(E) Smooth endoplasmic reticulum 

 3. A 17-year-old high-school student comes to the school health clinic. She has missed her last 

menstrual period and is worried about being pregnant. In the past history, it is noted that she has sickle-cell 

trait and mild asthma but is otherwise healthy. She has never been pregnant before and is sexually active 

with one boyfriend. They use barrier contraception on an irregular basis. She reports that her boyfriend once 

told her that he too had sickle-cell trait. She is determined to continue with the pregnancy if the urine 

pregnancy test turns out to be positive. Her main concern is whether her child will have sickle-cell anemia. 

At this stage, it is appropriate to counsel her that in cases where both parents have sicklecell trait the risk of 

having a baby born with sickle-cell anemia is which of the following? 

(A) 5% 

*(B) 25% 

(C) 50% 

(D) 75% 

(E) 100% 

 4. A prokaryotic operon codes for two enzymes and one regulatory protein. The operon is expressed 

only in the presence of a particular sugar. Initial mapping of the operon has differentiated the nontranscribed 

sequences from the transcribed sequences. Deletion of 10 nucleotides from one of the nontranscribed 

sequences results in transcription of the operon in both the presence and absence of the sugar. Which of the 

following sequences was most likely affected? 

(A) Activator binding site 

(B) Activator gene 

*(C) Operator 

(D) Promoter 

(E) Repressor gene 

 5. Genomic DNA from a child with pyruvate kinase deficiency identifies a mutation in the 3’-splice site 

of intron 3. The mRNA from the child’s reticulocytes is used to produce cDNA. Primers flanking the exon 

3/exon 4 border are used to amplify this region from the cDNA (RT-PCR). The products are separated by 

electrophoresis and compared to the RT-PCR products from normal reticulocytes (control). The results are 

shown below. Which of the following mechanisms best accounts for the results of the splice mutation? 
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(A) Exon skipping 

(B) Frameshift mutation 

(C) Missense mutation 

(D) Trinucleotide expansion 

*(E) Two codon deletion 

 6. A 36-year-old Greek man with viral pneumonia has a selflimiting episode of hemolysis. Over the next 

week, he has an increased rate of reticulocytosis. Which of the following compounds serves as a precursor to 

heme in the reticulocytes? 

(A) α-Ketoglutarate 

(B) Fumarate 

(C) Isocitrate 

(D) Oxaloacetate 

*(E) Succinyl-CoA 

 7. A 22-year-old woman presents with a fusiform swelling of the Achilles tendon, which, when 

biopsied, shows cholesterol-laden macrophages (foam cells) dispersed among the collagen fibers. She had 

been troubled with joint pains for several years. Both her mother and father developed arthritis associated 

with production of xanthomas, but their first symptoms occurred in middle age. She was referred to a 

nutritionist and treated with an enzyme inhibitor. Which of the following is most likely elevated in the blood 

of this woman? 

(A) Chylomicron remnants 

(B) Chylomicrons 

(C) High density lipoproteins (HDL) 

*(D) Low density lipoproteins (LDL) 

(E) Very low density lipoproteins (VLDL) 

 8. A 23-year-old, single, unemployed woman in her eighth month of pregnancy is seen in a volunteer-

staffed obstetrics clinic. Her first child, born at home and exclusively breast-fed, had prolonged diarrhea and 

died from an intracranial hemorrhage at 1 month of age. To help prevent a similar problem in this 

pregnancy, the resident gives her a free prescription for a vitamin and advises her to take one 20-mg tablet 

each day. He also informs her that the infant should receive an injection of this vitamin soon after birth. The 

vitamin prescribed is required as a coenzyme by which of the following enzymes? 

(A) δ-Aminolevulinate synthase 

*(B) γ-Glutamyl carboxylase 

(C) Homocysteine methyltransferase 

(D) Prolyl hydroxylase 

(E) Thrombin 

 9. A 26-year-old pregnant woman complains of persistent, dry, ulcerated skin over her knees and 

elbows. Examination of her eyes reveals small, gray plaques on the conjunctiva. Which of the following is 

the most likely diagnosis? 

(A) Ascorbic acid deficiency 

(B) Excessive α-tocopherol intake 

(C) Excessive cholecalciferol intake 

*(D) Retinol deficiency 

(E) Thiamine deficiency 

 10. The pregnant mother of a 6-year-old son with glucose-6- phosphate dehydrogenase deficiency is 

very worried that her female fetus will have the disease. The father and mother are clinically normal. Which 

of the following is true about her baby? 

(A) The baby has a 25% chance of clinical disease 

*(B) The baby has a 50% chance of being a carrier 

(C) The baby has a 50% chance of clinical disease 

(D) The baby will be a carrier 

(E) The baby will have clinical disease 



 

271 

 

 11. A genetics researcher is trying to identify a potential gene from a gene signature/motif that encodes a 

sevenhelix transmembrane domain. Which of the following is an example of a glycosylated, integral 

membrane protein with seven transmembrane segments? 

(A) Adenylate cyclase 

*(B) Beta-adrenergic receptor for epinephrine 

(C) Cystic fibrosis transmembrane conductance regulator channel 

(D) Glucose transporter 

(E) Na+/K+ ATPase 

 12. A previously normal child begins deteriorating developmentally at about 6 months of age. She is 

seen by an ophthalmologist because she no longer responds to visual stimuli. A cherry-red spot on the 

macula is noted on ophthalmologic examination. The enzyme that is deficient in this child normally carries 

out which of the following functions? 

(A) Degradation of glycogen in muscle 

*(B) Degradation of glycolipids in the brain 

(C) Degradation of mucopolysaccharides in bone marrow 

(D) Synthesis of glycoproteins in the liver 

(E) Synthesis of peptides in the spleen 

 13. A 30-year-old vegetarian presents to his physician complaining of diminished sensation in his lower 

extremities. He has not eaten meat for the past 15 years. A complete blood count reveals hypersegmented 

neutrophils and elevated mean corpuscular volume. Which of the following findings would be expected on 

urinalysis? 

(A) Argininosuccinic aciduria 

(B) Cystinuria 

(C) Hemoglobinuria 

*(D) Methylmalonic aciduria 

(E) Propionic aciduria 

 14. A 12-year-old boy has a particular genetic disease. His mother is a carrier of the mutated gene, but 

his father is not clinically affected and is not a carrier. The man has four siblings: a sister and a brother who 

are not clinically affected and are not carriers; a sister who is a carrier but is not clinically affected; and a 

brother who is clinically affected. This inheritance pattern is consistent with which of the following 

diseases? 

(A) Alpha1-antitrypsin deficiency 

(B) Cystic fibrosis 

*(C) Duchenne muscular dystrophy 

(D) Phenylketonuria 

(E) Tay-Sachs disease 

 15. A newborn vomits after each feeding of milk-based formula and does not gain weight. Biochemical 

testing reveals a severe deficiency of galactose-1-phosphate uridyltransferase, consistent with homozygosity. 

If this condition goes untreated, which of the following is the likely outcome for this patient? 

(A) Benign disease except for cataract formation 

(B) Chronic emphysema appearing in early adulthood 

(C) Chronic renal failure appearing in adolescence 

*(D) Death in infancy 

(E) Gastrointestinal symptoms that remit with puberty 

 16. Following the ingestion of glyburide, a type 2 diabetic patient begins to experience anxiety, 

diaphoresis, and hunger. The patient subsequently ingests a health food bar containing glucose. The 

glycolytic degradation of the ingested glucose commences with the action of which of the following 

enzymes? 

(A) Aldolase 

*(B) Hexokinase 

(C) Phosphofructokinase 

(D) Phosphoglucose isomerase 

(E) Pyruvate kinase 
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 17. A 24-year-old woman with phenylketonuria (PKU) gives birth to her first child. Although there is no 

history of PKU in the father’s family, the couple could not afford genetic testing of the father or consistent 

prenatal care. At birth, the child is small, microcephalic, and has elevated blood phenylalanine. What is the 

most likely explanation for this neonate’s symptoms? 

(A) Father is a carrier of PKU 

(B) Maternal translocation with unbalanced segregation in meiosis I 

(C) Maternal translocation with unbalanced segregation in meiosis II 

(D) Maternal uniparental disomy 

*(E) Phenylalanine was not adequately restricted from the mother’s diet during pregnancy 

 18. A 26-year-old woman and her 29-year-old husband have been trying to have a child for the past 3 

years. During this time the woman has had five spontaneous abortions. The karyotypes of the mother, father, 

and the most recently aborted fetus all contained 46 chromosomes, and all pairs were normal except for the 

pairs shown below.  

 
 Which of the following events during spermatogenesis in the father is most likely to have produced the 

abdominal karyotype in the fetus? 

*(A) Adjacent segregation during meiosis 

(B) Alternate segregation during meiosis 

(C) A recombination event with paracentric inversion 

(D) A reciprocal translocation 

(E) A Robertsonian translocation 

 19. A 30-year-old man has been fasting for religious reasons for several days. His blood glucose level is 

now about 60% of its normal value, but he does not feel lightheaded because his brain has reduced its need 

for serum glucose by using which of the following substances as an alternate energy source? 

(A) Apoprotein B 

(B) Beta-carotene 

*(C) Beta-hydroxybutyrate 

(D) C-reactive protein 

(E) Coenzyme A 

 20. A lethal mutation occurs in a bacterium, rendering it incapable of replicating its chromosome. 

Because of this mutation, DNA synthesis produces many short fragments of DNA that have RNA sequences 

at their 5 ends. The mutation is most likely in a gene encoding which of the following? 

(A) DNA gyrase 

(B) DNA helicase 

(C) DNA ligase 

*(D) DNA polymerase I 

(E) Primase 

 21. A 2-year-old boy has a past medical history significant for mental retardation, hepatosplenomegaly, 

foam cells in the bone marrow, and neurologic deficits. The boy dies by the age of 3. Which of the following 

enzymes was most likely deficient in this child? 

(A) Alpha-galactosidase 

(B) Beta-glucocerebrosidase 

(C) Ceramidase 

(D) HMG-CoA reductase 

*(E) Sphingomyelinase 
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 22. A 58-year-old woman is admitted to the hospital with fever, abdominal cramps, and severe watery 

diarrhea. The symptoms began one day after attending a banquet. She was treated with ciprofloxacin, but her 

condition did not improve. PCR amplification and analysis of a gene region in the bacteria isolated from the 

patient revealed a missense mutation that conferred resistance to ciprofloxacin. The missense mutation is 

most likely in the gene encoding an enzyme essential for which of the following functions? 

*(A) DNA replication 

(B) Folate synthesis 

(C) mRNA translocation on a ribosome 

(D) Peptide bond formation 

(E) Reduction of folate to tetrahydrofolate 

 23. A 62-year-old man is prescribed a pharmaceutical agent that inhibits the activity of the enzyme 

HMG-CoA reductase. This patient most likely has which of the following conditions? 

(A) Chronic inflammation 

*(B) Familial hypercholesterolemia 

(C) Hypertension 

(D) Hyperuricemia 

(E) Type 2 diabetes 

 24. A 5-year-old, mentally retarded boy is brought to the city from a rural community for evaluation. A 

careful history reveals mental retardation in a number of other family members, especially the males. 

Physical examination is remarkable for a long face with large ears, a large jaw, and bilateral enlargement of 

the testes. This presentation is suggestive of 

(A) Down syndrome 

(B) Edwards syndrome 

*(C) Fragile X syndrome 

(D) Klinefelter syndrome 

(E) Turner syndrome 

 25. Liver cells in culture were kept at 0 C (32.0 F) and treated with trypsin to digest the receptors on the 

cell surface. The temperature was then raised to 37.0 C (98.6 F), and radioactive LDL was added to the 

culture media. Several hours later, the labeled LDL was found to be inside the cells. This specific process of 

LDL uptake is 

(A) active transport 

(B) facilitated diffusion 

(C) phagocytosis 

(D) pinocytosis 

*(E) receptor-mediated endocytosis 

 26. On physical examination, a newborn is found to have micrognathia, a prominent occiput, low-set 

ears, and rocker-bottom feet. There is very little mental development during the first months of life, and the 

infant dies of cardiac complications after 8 months. A complete karyotype of this child would show which of 

the following? 

(A) XO 

(B) XXY 

(C) Trisomy 13 

*(D) Trisomy 18 

(E) Trisomy 21 

 27. A college student goes to a fraternity party and consumes large quantities of beer. The alcohol in the 

beer is metabolized by the liver, with almost half the alcohol being oxidized to acetaldehyde. In which of the 

following sites does this reaction occur? 

(A) Golgi bodies 

(B) Lysosomes 

(C) Mitochondrial matrix 

*(D) Peroxisomes 

(E) Ribosomes 
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 28. A patient has an enlarged liver and kidneys, gout, and xanthomas. Studies show that he has a genetic 

deficiency of glucose 6-phosphatase. Additional studies would most likely show which of the following sets 

of laboratory results? 

  Serum   Serum   Serum 

  glucose   lactate   pyruvate 

(A)   High   High   High 

(B)   High   High   Low 

(C)   High   Low   Low 

*(D)  Low   High   High 

(E)   Low   Low   Low 

 29. A neonate with ambiguous genitalia and microcephaly is suspected of having a genetic disease 

characterized by failure to metabolize 7-dehydrocholesterol to cholesterol. Which of the following is the 

most likely diagnosis? 

(A) Down syndrome 

(B) Edwards syndrome 

(C) Patau syndrome 

*(D) Smith-Lemli-Opitz syndrome 

(E) WAGR syndrome 

 30. A researcher is trying to identify a specific protein within a mixture. He subjects the mixture to gel 

electrophoresis and then transfers the separation to nitrocellulose filters. The filters are incubated with 

antibody to the specific protein, and the excess antibody is washed off. The antibody-protein complex is then 

incubated with a radiolabeled protein that binds to the antibody. Autoradiography is performed to detect the 

presence of the protein. This technique represents 

(A) Northern blotting 

(B) Southern blotting 

(C) Southwestern blotting 

*(D) Western blotting 

 31. A rapid way to purify proteins that are targeted to lysosomes would be to use affinity 

chromatography. An appropriate antibody to use on an affinity chromatography column would be one 

directed against 

(A) acid hydrolases 

(B) clathrin 

(C) glucose-6-phosphate 

*(D) mannose-6-phosphate 

(E) sialic acid 

 32. When a cloned DNA fragment is used as a probe, a restriction fragment length polymorphism 

(RFLP) is revealed in the region adjacent to the centromere of chromosome 21. Four haplotypes exist: A, B, 

C, and D. An AB woman and a CD man have an ACC child with trisomy 21. Nondisjunction occurred in 

(A) the child during the first mitotic division 

(B) the father during meiosis I 

*(C) the father during meiosis II 

(D) the mother during meiosis I 

(E) the mother during meiosis II 

 33. A 5-year-old boy has temporary weakness and cramping of skeletal muscle after exercise. He has 

normal mental development. This child most likely has a deficiency of which of the following enzymes? 

(A) α-1,4-Glucan transferase 

*(B) Glycogen phosphorylase 

(C) Glycogen synthase 

(D) Phosphoglucomutase 

(E) UDP-glucose pyrophosphorylase 

 34. A patient with acute lymphocytic leukemia is treated appropriately with antineoplastic therapy. 

Inhibition of which of the following enzymes will help prevent side effects of this therapy? 

(A) Alpha-glucosidase 
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(B) Angiotensin-converting enzyme 

(C) Beta-lactamase 

(D) Cyclooxygenase 

*(E) Xanthine oxidase 

 35. A 4-year-old retarded child hurls himself into walls and bites his fingertips so severely that they 

must be heavily bandaged. This child most likely has a deficiency of which of the following enzymes? 

(A) Cystathionine synthase 

(B) Hexosaminidase A 

(C) Homogentisic acid oxidase 

*(D) Hypoxanthine-guanine phosphoribosyltransferase 

(E) Phenylalanine hydroxylase 

 36. A gene product thought to be involved in the downregulation of fetal hemoglobin expression is 

being investigated. Samples of primary tissue cultures of fetal, neonatal, and adult liver and bone marrow, as 

well as adequate amounts of a DNA probe believed to contain the studied gene, are provided. The best 

method for determining which of the tissue culture samples expresses the studied gene is 

(A) DNA sequencing 

*(B) Northern blot 

(C) Polymerase chain reaction (PCR) 

(D) Southern blot 

(E) Western blot 

 37. A 28-year-old woman and a 25-year-old man present for genetic counseling. Both are white and 

have one sibling affected with cystic fibrosis. The most appropriate method to assess the risk of transmitting 

cystic fibrosis to a potential child would be 

(A) biochemical testing 

(B) fluorescence in situ hybridization (FISH) 

(C) karyotype analysis 

*(D) polymerase chain reaction (PCR) 

(E) Western blot analysis 

 38. A 7-year-old girl is brought to the emergency department by her parents with a complaint of severe 

polyuria and polydipsia. Laboratory examination reveals ketones in her urine. Which of the following is the 

most likely source of the ketones? 

*(A) Free fatty acid breakdown 

(B) Gluconeogenesis 

(C) Glycogenolysis 

(D) Protein breakdown 

(E) Triglyceride breakdown 

 39. An infant receives an exchange blood transfusion due to severe neonatal jaundice. Red blood cell 

transfusion is required monthly, and at 6 months of age, a splenectomy is performed. Histologic examination 

of the spleen reveals marked hemosiderosis. Laboratory studies show: 

         Patient      Normal 

RBC         2.54 × 106/mm3   3.5–5.5 × 106/mm3 

Hemoglobin       8.3 g/dL     12–16 g/dL 

Hematocrit        23.4%      34–46% 

Reticulocytes       27%      0.5–1.5% 

Indirect bilirubin (conjugated)   6.1 mg/dL     0.4–3.4 mg/dL 

 Analysis of red cell glycolytic intermediates indicates markedly elevated concentrations of 2,3-

bisphosphoglycerate, 3-phosphoglycerate, 2-phosphoglycerate, and phosphoenolpyruvate. Which of the 

following is the most likely diagnosis? 

(A) Glucose 6-phosphate dehydrogenase (G6PD) deficiency 

(B) Lead poisoning 

*(C) Pyruvate kinase (PK) deficiency 

(D) Sickle cell anemia 

(E) β-Thalassemia 
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 40. Pseudogenes are homologues of functional genes that lack promoters and are therefore part of the 

unexpressed DNA. It is thought that at least some of these pseudogenes were produced by reverse 

transcription of mRNA and insertion of the resultant cDNA into a chromosome by a virus. In addition to 

lacking a promoter and other regulatory elements, a pseudogene produced in this manner will also differ 

from the authentic gene in which one of the following ways? 

(A) It will contain an oncogenic mutation 

(B) It will contain nested genes for antibiotic resistance 

(C) It will have lost some coding regions 

*(D) It will lack introns 

(E) It will require Shine-Dalgarno sequences 

 41. Methotrexate is used as therapy for rheumatoid arthritis, but has many side effects related to 

competitive inhibition of the enzyme dihydrofolate reductase. These side effects can be decreased without 

interfering with the efficacy of methotrexate by ingestion of additional folate. If patients treated with 

methotrexate are given sufficient folate, which of the following would most likely occur? 

(A) Dihydrofolate reductase will have a higher apparent Km for dihydrofolate 

(B) Dihydrofolate reductase will have a higher Vmax than it would in the absence of methotrexate 

(C) Dihydrofolate reductase will have a lower apparent Km for dihydrofolate 

(D) Dihydrofolate reductase will increase its affinity for methotrexate 

*(E) Dihydrofolate reductase will reach the same Vmax as it would in the absence of methotrexate 

 42. A 69-year-old edentulous alcoholic man, who lives alone, is admitted to the hospital for evaluation 

of a shoulder wound that is not healing well. On physical examination, numerous ecchymoses are noted on 

the posterior aspect of his legs and thighs. Careful examination of the man’s skin reveals minute 

hemorrhages around hair follicles and splinter hemorrhages in the nail beds. Laboratory examination is 

remarkable for a hemoglobin of 10 g/dL; no other hematologic abnormalities are noted. Which of the 

following is the most appropriate therapy for this disorder? 

(A) Factor VIII 

(B) Iron 

(C) Vitamin B12 

*(D) Vitamin C 

(E) Vitamin K 

 43. A 45-year-old man is diagnosed with cancer of the proximal portion of the colon. His father died of 

colon cancer at the age of 52. He has three siblings. His 55-year-old brother has not been diagnosed with 

cancer, but his 57-year-old sister has an endometrial carcinoma, and his other sister died of ovarian cancer. 

A diagnosis of hereditary nonpolyposis colorectal cancer (HNPCC) is made. Which of the following types 

of mutations most likely occurred in this family? 

*(A) A mutation causing defects in the mismatch repair system 

(B) A point mutation in the gene coding for an excision exonuclease 

(C) A reciprocal translocation between chromosomes 8 and 14, associated with the Epstein-Barr virus 

(D) Loss of the retinoblastoma (RB) tumor suppressor gene 

 44. A 2-year-old boy is diagnosed with a biochemical defect involving hexosaminidase A. The patient’s 

condition would be most appropriately categorized as belonging to which of the following general classes of 

defects? 

(A) Aminoacidopathy 

*(B) Gangliosidosis 

(C) Lipid metabolism 

(D) Mucopolysaccharidosis 

(E) Porphyria 

 45. A 4-year-old boy is brought to the pediatrician because of gastroenteritis for three days, followed by 

a brief generalized seizure that left him semicomatose. The blood glucose level at admission is 18 mg/dL 

(0.10 mM) and urine is negative for glucose and ketones, but positive for a variety of organic dicarboxylic 

acids. Intravenous administration of glucose improves his condition within 10 minutes. Following diagnosis 

of an enzyme deficiency, his parents are cautioned to make sure he eats frequently. Which of the following 

is the most likely diagnosis? 
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(A) Glucose-6-phosphatase deficiency 

(B) Hepatic glycogen phosphorylase deficiency 

*(C) Medium chain acyl CoA dehydrogenase deficiency 

(D) Mitochondrial carbamoyl phosphate synthetase deficiency 

(E) Ornithine transcarbamoylase deficiency 

 46. A patient with short stature presents with hypoglycemia, hepatomegaly, bleeding diathesis, hepatic 

adenomas, and enlarged kidneys. Laboratory evaluation reveals the presence of increased lactate, 

cholesterol, triglyceride, and uric acid. This patient most likely has a deficiency of which of the following 

enzymes? 

(A) Brancher enzyme 

(B) Debrancher enzyme 

*(C) Glucose-6-phosphatase 

(D) Hepatic phosphorylase 

(E) Muscle phosphorylase 

 47. A 50-year-old chronic alcoholic presents with dementia, paralysis of lateral gaze, and difficulty 

walking. The vitamin deficient in this patient is required as a cofactor for which of the following enzymes? 

(A) Aspartate aminotransferase 

(B) Methylmalonyl-CoA mutase 

(C) Prolyl hydroxylase 

(D) Pyruvate carboxylase 

*(E) Pyruvate dehydrogenase 

 48. A 27-year-old medical student is unable to eat lunch and dinner during her clinical rotation. Which 

of the following enzymes is responsible for helping to maintain blood glucose levels by releasing glucose 

from its storage form in the liver? 

(A) Acetyl-CoA carboxylase 

(B) Glucose-6-phosphate dehydrogenase 

*(C) Glycogen phosphorylase 

(D) Glycogen synthase 

(E) Thiolase 

 49. A family has a history of genetic disease with an autosomal dominant pattern of inheritance. DNA 

from the grandfather (who is heterozygous for the disease) is cloned and used to construct a restriction map 

of the gene region involved in the disease. He has a restriction site polymorphism at EcoHV site 2 (HV-2), 

which is useful as a marker. His abnormal chromosome lacks the HV-2 site. DNA from his affected 

grandson is digested with EcoHV, Southern blotted, and probed with 32P-cDNA complementary to exon 2. 

Which of the following options most likely represents the restriction fragment length polymorphism (RFLP) 

pattern obtained from the affected grandson? 

 
(A) A 

*(B) B 

(C) C 

(D) D 

(E) E 



 

278 

 

 50. In the family shown below, individuals affected with profound deafness are represented by a shaded 

symbol.  

 
 The phenotypes of individuals in the fourth generation can best be explained by 

(A) autosomal dominant inheritance 

*(B) locus heterogeneity 

(C) mitochondrial inheritance 

(D) multifactorial inheritance 

(E) X-linked dominant inheritance 

 51. A 3-year-old girl who is small for her age has had multiple hypoglycemic episodes associated with 

moderate fasting during periods of illness. In her most recent episode associated with influenza, her parents 

slept late, and at 10 AM were unable to rouse the child from sleep. Blood and urine samples collected at the 

emergency department reveal marked hypoglycemia, ketonuria, and ketonemia along with an appropriately 

low insulin level. The blood alanine level is abnormally low; however, infusion of alanine produces a rapid 

rise in blood glucose. The defect most likely responsible for these symptoms is found in which of the 

following pathways? 

(A) Gluconeogenesis 

(B) Glycogenolysis 

*(C) Protein catabolism in muscle 

(D) Triglyceride hydrolysis in adipose tissue 

(E) β-Oxidation of fatty acids 

 52. A large family has multiple members affected with a form of colorectal cancer. The locus involved 

is mapped to chromosome 3p. A single nucleotide polymorphism (D3S1298) at 3p21 is informative in this 

family. The recombination frequency is calculated, and LOD scores for linkage distance between the gene 

and marker D3S1298 are calculated and displayed in the table below. What is the best conclusion from the 

data shown?  

 
(A) D3S1298 is not linked to the diseaseproducing gene in this family 

(B) Significant linkage is demonstrated at a distance of 0.01 cM 

(C) Significant linkage is demonstrated at a distance of 1 cM 

(D) Significant linkage is demonstrated at a distance of 40 cM 

*(E) The data are suggestive of linkage, but more families will need to be tested before significant linkage 

can be demonstrated 

 53. During her internal medicine rotation, a third-year medical student is asked to evaluate a patient with 

known pyruvate kinase deficiency. While interviewing the patient, the medical student remembers learning 

about another disease with similar characteristics. This patient’s disease is most clinically similar to which 

of the following diseases? 

(A) α-Thalassemia 

(B) β-Thalassemia 

*(C) Glucose-6-phosphate dehydrogenase deficiency 

(D) Hereditary spherocytosis 

(E) Iron deficiency anemia 

 54. A 32-year-old pregnant woman with a history of deep venous thrombosis associated with oral 

contraceptive use is seen for her first prenatal visit. Her mother also had an episode of deep vein thrombosis 
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during pregnancy. DNA from the woman is tested for a potential mutation in the factor V gene known to 

cause this condition. The DNA sequence to be amplified by PCR is shown below. The dashed line indicates 

the internal sequence where the potential mutation is located. Which answer choice represents the pair of 

primers that should be used in the PCR?  

 
(A) AGGACTCG and TTTACACA 

(B) GCTCAGGA and AAATGTGT 

(C) GCTCAGGA and ACACATTT 

*(D) TCCTGAGC and ACACATTT 

(E) TCCTGAGC and TTTACACA 

 55. A 40-year-old, formerly obese woman presents to her physician. She was very proud of having lost 

80 lb during the previous 2 years, but has now noticed that her “hair is falling out.” On questioning, she 

reports having followed a strict, fat-free diet. Her alopecia is probably related to a deficiency of which of the 

following vitamins? 

*(A) A 

(B) C 

(C) D 

(D) E 

(E) K 

 
 56. Which reaction or pathway in the diagram shown above would most likely be stimulated by a 

decrease in hepatic [NADPH]/[NADP+]? 

(A) A 

*(B) B 

(C) C 

(D) D 

(E) E 

 57. An amino-terminal leader sequence is part of a nascent protein being translated on the rough 

endoplasmic reticulum (RER). Which of the following proteins is being synthesized? 

(A) Acetyl CoA carboxylase 

*(B) Coagulation factor VIII 

(C) Cytochrome oxidase 

(D) Myosin 

(E) Phosphofructokinase 

 58. A 25-year old woman with type 1 diabetes mellitus has maintained good glycemic control for 

several years. Recently she has gained 10 pounds and joined a group exercise program. By the end of her 

first 1-hour aerobics session, she is dizzy, nauseated, and feels faint. Which underlying mechanism is the 

most likely explanation for this episode? 

(A) Inadequate delivery of oxygen to the muscle 

(B) Stimulation of gluconeogenesis in the liver 

(C) Stimulation of glycogenolysis in liver 

(D) Stimulation of glycogenolysis in muscle 

*(E) Translocation of GLUT4 to the cell membranes of myocytes 
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 59. A 10-year-old boy with short stature is being evaluated for progressive neuropathy. Deep tendon 

reflexes are decreased, and vibratory sensation and proprioception are impaired. He has ataxia and a spastic 

gait. Ophthalmologic examination reveals decreased vision in dim light and pigmentary retinal degeneration. 

He has a history of frequent diarrhea with fatty stools. A serum lipid profile shows: 

Cholesterol      33 mg/dL (normal: 132–220 mg/dL) 

Triglyceride     0 mg/dL (normal: 32–150 mg/dL) 

HDL cholesterol    28 mg/dL (normal: 34–86 mg/dL) 

 Genetic testing reveals a mutation in a gene encoding a protein necessary for normal lipoprotein 

metabolism. In which of the following genes is this mutation most likely? 

*(A) ApoB gene 

(B) ApoB100 receptor gene 

(C) ApoC2 gene 

(D) ApoE gene 

(E) Lecithin acyl cholesterol transferase (LCAT) gene 

 60. An infant diagnosed with phenylketonuria would be expected to be deficient in which of the 

following nonessential amino acids, assuming that it is not obtained from dietary sources? 

(A) Asparagine 

(B) Cysteine 

(C) Glutamine 

(D) Proline 

*(E) Tyrosine 

 61. A 2-year-old obese girl with difficulty breathing is admitted to the hospital and given oxygen. She 

shows signs of developmental delay and has just taken her first steps. At birth, she had generalized 

hypotonia and fed poorly, although she now has a voracious appetite. Her older brother and sister are both 

normal. A probe for 15q11–13 reveals a deletion from one of her chromosomes. Prader- Willi syndrome is 

diagnosed. To confirm the diagnosis, a DNA methylation assay is performed. A sample of her DNA is first 

cut with EcoRI, releasing a 12-kb fragment, shown below, which is detected by the probe for the involved 

region on chromosome 15.  

 
 This fragment is then treated with a second restriction endonuclease that cuts within a CGCGCG 

sequence located at the position indicated by the arrow. If the CGCGCG sequence is methylated, the 

restriction endonuclease will not cut it. Assuming that the results confirm the diagnosis of Prader-Willi, 

which pattern below represents the girl’s DNA? *(A) 

 
 62. A cardiovascular researcher is conducting a study to evaluate the relationship between folate levels 

and cardiovascular disease. The results of the study show that persons with lower folate levels have twice 

the risk of cardiovascular disease mortality than do those with higher folate levels. Which of the following 

enzymes is most closely related to the role of folate in lowering the risk of cardiovascular disease? 

(A) Dihydrofolate reductase 

(B) Glycinamide ribonucleotide transformylase 

*(C) Homocysteine methyltransferase 

(D) Ribonucleotide reductase 

(E) Thymidylate synthase 
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 63. A 9-year-old girl with mild mental retardation was healthy at birth but presented during the first 

week of life with vomiting, lethargy, seizures, and hypertonia. An amino acid screen revealed elevated 

levels of leucine, isoleucine, and valine, so the child was put on a special diet restricted in these amino acids. 

She has had no medical problems related to her disease since that time. Which of the following enzymes is 

most likely deficient in this child? 

*(A) Branched chain ketoacid dehydrogenase 

(B) Cystathionine synthase 

(C) Methylmalonyl CoA mutase 

(D) Ornithine transcarbamoylase 

(E) Propionyl CoA carboxylase 

 64. A 2-month-old boy is evaluated for failure to thrive. As the pediatrician is examining the patient, she 

witnesses a seizure. Physical examination is remarkable for hepatomegaly, a finding later confirmed by CT 

scan, which also reveals renomegaly. Serum chemistries demonstrate severe hypoglycemia, hyperlipidemia, 

and lactic acidosis. Which of the following enzyme deficiencies best accounts for this clinical presentation? 

(A) Glucocerebrosidase 

(B) Glycogen phosphorylase 

(C) Sphingomyelinase 

(D) α-1,4-Glucosidase (acid maltase) 

*(E) Glucose 6-phosphatase 

 65. A 52-year-old woman is diagnosed with breast cancer. After discussing treatment options with her 

oncologist, she decides to turn to the Internet for advice. In a cancer survival chat room, she learns about 

laetrile, which is metabolized to cyanide. She begins taking laetrile, against medical advice, and develops 

progressive neuromuscular weakness of the upper and lower extremities, bilateral ptosis, and hypotension. 

The toxic effects of this unconventional anticancer agent are probably due to an inhibition of which of the 

following enzymes? 

(A) 2,3-Bisphosphoglycerate mutase 

*(B) Cytochrome oxidase 

(C) Guanylate cyclase 

(D) Na+/K+-ATPase 

(E) Phosphofructokinase-2 

 66. A 2-year-old child is brought to the pediatrician because of hematuria. Examination reveals 

hypertension and an abdominal mass. A tumor is localized to the right kidney, and biopsy reveals a stroma 

containing smooth and striated muscle, bone, cartilage, and fat, with areas of necrosis. The gene for this 

disorder has been localized to which of the following chromosomes? 

(A) 5 

*(B) 11 

(C) 13 

(D) 17 

(E) 22 

 67. A jealous husband is concerned that his wife had an affair with her best friend’s husband and that he 

is not the biologic father of their 7-month-old child. Restriction fragment length polymorphism (RFLP) 

analysis is performed on DNA samples from the two couples and from their two children (each couple has 

one child). The ethidium bromide-stained agarose gel used to separate the fragments is shown below. Which 

conclusion can be drawn from these results? 
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W1 = wife 1; H1 = husband 1; C1 = child 1 

W2 = wife 2; H2 = husband 2; C2 = child 2 

(A) Husband 1 is the father of both children 

*(B) Husband 1 is the father of child 1 

(C) Husband 1 is the father of child 2 

(D) Husband 2 is the father of both children 

(E) Husband 2 is the father of child 1 

(F) Husband 2 is the father of child 2 

 68. The enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT) isolated from a child with 

Lesch-Nyhan syndrome is compared with HGPRT isolated from a healthy control individual. The results are 

shown in the graph below. Which of the following is the best conclusion about the HGPRT from the child 

with Lesch- Nyhan disease? 

 
(A) A competitive inhibitor was added to the enzyme from the Lesch-Nyhan patient. 

*(B) The enzyme has a lower affinity for guanine than the control enzyme. 

(C) The gene for HGPRT is repressed in the Lesch-Nyhan patient. 

(D) There is an activating mutation in the HGPRT from the Lesch-Nyhan patient. 

(E) There is more HGPRT in the Lesch-Nyhan cells. 

 69. A 25-year-old man and his wife go to a fertility clinic for evaluation. His wife has no significant past 

medical history and is given a “clean bill of health.” He has had bronchiectasis and a history of recurrent 

sinusitis, and was diagnosed with situs inversus as a child. He is found to be sterile. What is the most likely 

cause of his infertility? 

(A) Abnormal levels of sphingomyelinase 

*(B) Abnormal structure of cilia 

(C) Fibrillin deficiency 

(D) 47, XXY karyotype 

(E) Hexosaminidase A deficiency 

 70. RNA is isolated from the rough endoplasmic reticulum of several tissues, subjected to 

electrophoresis, blotted, and probed with a 32P-cDNA. The results from the autoradiogram are shown 

below. The 32P-cDNA probe used on the blot most likely is specific for which of the following genes? 

 
(A) Apoprotein B48 

(B) Apoprotein B100 
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(C) Apoprotein CII 

(D) Lipoprotein lipase 

*(E) Scavenger receptor SR-B1 

 71. A 57-year-old alcoholic man is brought to the emergency department in a state of global confusion, 

psychosis, and ataxia. On examination, ophthalmoplegia and polyneuropathy are also noted. Administration 

of which of the following would be the most appropriate treatment for this patient? 

(A) Biotin 

(B) Niacin 

(C) Pyridoxine 

(D) Riboflavin 

*(E) Thiamine 

 72. A pathologist is examining microscope slides of a skin biopsy from a patient with malignant 

melanoma. The pathologist notes in the microscopic description of the report that almost all of the 

melanoma cells have very large, visible nucleoli. This finding specifically suggests that these cells are 

making large amounts of which of the following? 

(A) Cell surface markers 

(B) Golgi apparatus 

(C) Immunoglobulins 

(D) New DNA 

*(E) Ribosomes 

 73. A 57-year-old sales representative for a biotechnology firm has a history of alcohol abuse and 

hyperuricemia. He attends an out-oftown conference and gorges himself on appetizers, including liver pâté, 

caviar, and sweetbreads before dinner. Early the following morning he develops a painful swelling in his big 

toe. In addition to the alcohol consumed with his meals, which other component may have contributed to 

this episode? 

(A) Carbohydrate 

(B) Cholesterol 

*(C) Nucleic acid 

(D) Protein 

(E) Triglyceride 

 
 74. The condition shown in the family above is known to have a prevalence of 1/40,000 in the general 

population. Assuming the most likely interpretation of the pedigree shown, what is the probability that the 

proband’s first daughter will be affected? 

(A) 1/40,000 

(B) 1/200 

(C) 1/100 

(D) 1/4 

*(E) 1/2 

 75. A neonate who initially appears healthy develops vomiting, diarrhea, abdominal pain, and 

hypoglycemia when weaning is attempted. Other features include a generalized metabolic disturbance with 

lactic acidosis, hyperuricemia, and hyperphosphatemia. Hereditary fructose intolerance is confirmed with an 

IV fructose tolerance test, and strict dietary restriction of fructose is ordered to prevent the long-term 

complications of the condition. In addition to fructose, dietary intake of which of the following substances 

should also be restricted? 

(A) Galactitol 

(B) Galactose 

(C) Glucose 

(D) Lactose 

*(E) Sucrose 
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 76. A 10-year-old girl is admitted to the hospital because of a recurrent neurologic disorder. Her right 

arm and leg have become limp, and she is found to have lactic acidosis. Two months earlier, the girl had a 

grand mal seizure followed by cortical blindness with slow resolution. Muscle biopsy revealed ragged red 

muscle fibers and abnormal mitochondria. Which of the following pedigrees is most likely related to her 

disease? *(B) 

 
 77. In the citric acid cycle, succinate thiokinase (succinyl-CoA synthetase) catalyzes the cleavage of the 

succinyl-CoA thioester bond with formation of a high-energy compound. This compound can then be used 

by the body in which of the following biochemical pathways? 

(A) Cysteine degradation 

*(B) Elongation of the polypeptide chain 

(C) Epinephrine synthesis from tyrosine 

(D) Isopentyl pyrophosphate synthesis 

(E) Oxidative phosphorylation 

 78. A 5-year-old boy with growth retardation and mild mental retardation has an enlarged thyroid. His 

serum thyroid-stimulating hormone (TSH) level is 4.3 mU/L (normal: 0.1–4.0 mU/L), and his serum 

thyroglobulin level is <15 pmol/L (normal: 15–50 pmol/L). A biopsy of the thyroid stained with 

antithyroglobulin antibodies reveals accumulation of thyroglobulin in the rough endoplasmic reticulum. 

Which of the following underlying defects is most likely in this boy? 

(A) A TSH receptor defect 

(B) Failure to phosphorylate mannose attached to thyroglobulin 

(C) Loss of function mutation in the DNA encoding the hydrophobic signal sequence on thyroglobulin 

(D) Loss of function mutation in the ubiquitin gene 

*(E) Thyroglobulin monomer misfolding and failure of subunit assembly 

 79. A 72-year-old man presents to the hospital with a several week history of fatigue. Physical 

examination is remarkable for severe pallor. Neurologic examination reveals poor short-term memory and 

decreased vibration sense in his legs. An ECG shows changes consistent with the presence of cardiac 

ischemia. The hemoglobin level is 4.1 g/dL, with a mean corpuscular volume of 105 μm3, a white-cell count 

of 3100 per mm3, and a platelet count of 55,000 per mm3. The peripheral blood smear shows 

hypersegmentation of 

neutrophils, marked anisocytosis, poikilocytosis with some large oval erythrocytes, and basophilic stippling. 

Which of the following metabolic responses is most specific for the vitamin deficiency affecting this 

patient? 

(A) Decreased blood δ-aminolevulinic acid (ALA) 

(B) Decreased transketolase activity in erythrocytes 

(C) Decreased urinary homocysteine 

*(D) Increased urinary methylmalonate (MMA) 

(E) Lactic acidosis 
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 80. A 22-year-old woman with anorexia nervosa is seen in a specialty clinic that deals with eating 

disorders. A nutritional nurse estimates the content of the woman’s regular diet. She is consuming about 125 

g carbohydrate, 15 g protein, and 10 g fat daily. Her daily caloric intake is roughly equal to which of the 

following values? 

(A) 450 kcal/day 

*(B) 650 kcal/day 

(C) 850 kcal/day 

(D) 1050 kcal/day 

(E) 1250 kcal/day 

 81. A scientist exposes a culture of a bacterium with minimal nutritional requirements to a chemical 

mutagen, then streaks out the bacteria on plates filled with a complex medium supplemented with all 

necessary nutrients. When the bacteria begin growing, she isolates individual colonies and tests each one for 

the ability to grow on a minimal medium. Cells derived from colonies unable to grow on a minimal medium 

are considered mutants, and their genome is sequenced. In one case, she finds that a two-nucleotide segment 

of DNA has been deleted. This event would most likely give rise to a 

(A) conservative mutation 

*(B) frameshift mutation 

(C) missense mutation 

(D) nonsense mutation 

(E) silent mutation 

 82. An 8-year-old girl with a history of progressive hepatosplenomegaly and epistaxis was admitted to 

the hospital with severe pain in her right thigh of 3 days’ duration. A similar episode occurred 5 months 

earlier. There is no family history of these symptoms, and her two siblings are unaffected. A CT scan reveals 

flaring of the right distal femur. Results of a neurologic examination are normal. A bone marrow biopsy 

demonstrates the cells characteristic of her disease (shown below). What is the material accumulating 

abnormally in these cells most likely to be? 

 
(A) Cholesterol esters 

(B) Dermatan sulfate 

(C) Fatty acyl carnitines 

*(D) Glucocerebroside 

(E) Sphingomyelin 

 83. A female infant (46, XX) with ambiguous genitalia and hyperkalemia is diagnosed with 21-

hydroxylase deficiency. The adrenal hormones that cannot be synthesized in this patient 

normally bind to receptors with which of the following characteristics? 

(A) Guanylate cyclase activity 

(B) Helix-loop-helix motif with dyad symmetry 

(C) Seven transmembrane helices 

(D) Tyrosine kinase activity 

*(E) Zinc finger motif 

 84. An 83-year-old man is brought to the physician because of diarrhea and vomiting for the past month. 

He is unable to give a clear history, but his daughter reports that he has been “quite sad” lately and often 

seems very confused. His diet consists of dried cereal and maize; he never eats milk or eggs. Physical 
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examination shows sharply demarcated plaques on his hands, feet, and around his neck. Which of the 

following amino acids can substitute for a portion of the vitamin deficient in this patient? 

(A) Alanine 

(B) Asparagine 

(C) Methionine 

(D) Proline 

*(E) Tryptophan 

 85. Examination of a late aborted fetus reveals a small head, small eyes, prominent cleft lip and palate, 

six fingers on each hand, and dextrocardia. The developmental abnormalities noted in this fetus were 

probably due to 

(A) 5p- 

(B) 45, XO 

*(C) trisomy 13 

(D) trisomy 18 

(E) trisomy 21 

 86. A patient has a past medical history significant for multiple infections involving the lungs, liver, and 

bones, as well as excessive inflammation with granulomas, gingivitis, aphthous ulcers, and seborrheic 

dermatitis. This patient most likely has a deficiency of which of the following enzymes? 

(A) Muscle glycogen phosphorylase 

(B) Myeloperoxidase 

*(C) NADPH oxidase 

(D) Transketolase 

(E) Xanthine oxidase 

 87. A 50-year-old man was admitted into the hospital of a leading research university with a diagnosis 

of hepatitis and early cirrhosis of the liver. His past medical history is significant for heavy smoking and 

only occasional consumption of alcohol. He did not use any drugs, and he had no viral infections. DNA 

studies showed that he was homozygous for the Z allele of α1-antitrypsin, produced by a missense mutation 

that prevents the proper folding of the protein. A liver biopsy would most likely show accumulation of a 

proteinaceous substance in which of the following subcellular sites? 

*(A) Endoplasmic reticulum 

(B) Extracellular matrix 

(C) Golgi apparatus 

(D) Inclusion bodies 

(E) Lysosomes 

 88. A 20-year-old develops weakness accompanied by difficulty in relaxation that is most pronounced in 

the hands and feet. Muscle biopsy demonstrates prominent ring fibers, centrally located nuclei, chains of 

nuclei, and disorganized sarcoplasmic masses. This condition has been associated with a mutation on which 

of the following chromosomes? 

(A) X 

(B) Y 

(C) 4 

(D) 5 

*(E) 19 

 89. A woman whose brother has cystic fibrosis seeks genetic counseling. She is told that she, her 

brother, and other family members can be tested for the common mutations known to cause this disease. 

DNA is obtained from her brother, and the relevant regions of the CFTR gene are amplified using a 

polymerase chain reaction (PCR). The DNA polymerase used in the PCR is highly resistant to which of the 

following? 

(A) Acid 

(B) Base 

*(C) Heat 

(D) High Na+ concentration 

(E) Low Ca2+ concentration 
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 90. In a certain population, the frequency of color-blind males is 1 in 100. Assuming that the population 

is in Hardy-Weinberg equilibrium at this locus, the frequency of color-blind females is approximately 

*(A) 0.0001 

(B) 0.0005 

(C) 0.01 

(D) 0.02 

(E) 0.025 

 91. A young woman is doing intense aerobic exercise. Aerobic glycolysis is being used for the source of 

energy for the muscle activity. In which of the following forms will the carbons derived from glucose enter 

the citric acid cycle? 

*(A) Acetyl-CoA 

(B) Citrate 

(C) Oxaloacetate 

(D) Pyruvate 

(E) Succinate 

 92. An X-linked genetic disease affects a cation-transporting P-type ATPase, resulting in accumulation 

of copper in the intestinal epithelium because of failure to transport it normally into the blood. Infants with 

this disease have only 10% of normal blood copper levels. Arteriograms show elongation and tortuosity of 

major arteries. Bladder diverticula and subdural hematomas are also characteristic findings. These symptoms 

would most likely be caused by decreased activity of which of the following enzymes? 

(A) Cytochrome aa3 

*(B) Lysyl oxidase 

(C) Prolyl hydroxylase 

(D) Tyrosinase 

(E) γ-Glutamyl carboxylase 

 93. An Olympic runner participates in a 100-meter race. During this race, it is estimated that only ½ L 

oxygen will be consumed by the runner. However, more than 10 L oxygen would be consumed if the 

metabolism in this interval were entirely aerobic. The majority of ATP generated during this 100-meter race 

is derived from which of the following? 

(A) ATP stores 

(B) Creatine phosphate 

(C) Gluconeogenesis 

*(D) Glycolysis 

(E) Lipolysis 

 94. A 57-year-old man with type 1 diabetes mellitus has progressive retinopathy. Ophthalmoscopic 

examination reveals macular edema and retinal thickening with hard exudates of yellow-white lipid deposits. 

Which of the following contributes to hyperlipidemia in type 1 diabetes, and thus the risk for lipid 

deposition in the retina? 

(A) Glucose conversion to sorbitol in the lens 

(B) Overactive GLUT-2 in liver 

(C) Overactive GLUT-4 in adipose 

*(D) Overactive hormone-sensitive lipase 

(E) Overactive lipoprotein lipase 

 95. A 34-year old woman presents to her physician complaining of oral ulcers. A careful history reveals 

that she is a strict vegetarian and does not eat meat, fish, poultry, eggs, or dairy products. She is found to 

have a severe riboflavin deficiency. The function of which of the following enzymes in the citric acid cycle 

would be most directly affected by the riboflavin deficiency? 

(A) Aconitase 

(B) Citrate synthase 

(C) Isocitrate dehydrogenase 

(D) Malate dehydrogenase 

*(E) Succinate dehydrogenase 
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 96. A 23-year-old, HIV-positive woman is treated with dideoxycytidine as part of her antiviral therapy. 

This drug works by preventing which of the following? 

(A) Addition of nucleotides to RNA during transcription of proviral cDNA 

(B) Formation of a peptide bond during translation of viral proteins 

*(C) Formation of a phosphodiester bond during viral DNA synthesis 

(D) Hydrolysis of a peptide bond during posttranslational modification of viral proteins 

(E) Viral RNA processing by nucleases 

 97. A 35-year-old woman and her husband seek genetic counseling before attempting to conceive. The 

woman suffers from a particular condition and wants to know the chances that her child will be affected. 

The pedigree is shown below. Based on the mode of inheritance, this patient most likely suffers from which 

of the following diseases? 

 
(A) Glucose-6-phosphate dehydrogenase deficiency 

*(B) Leber hereditary optic neuropathy 

(C) Neurofibromatosis 

(D) Sickle cell anemia 

(E) Tay-Sachs disease 

 98. A mother is informed that her daughter has an inherited disorder in which the administration of a 

“sugar-free” product that contains aspartame could be detrimental to her health. This patient most likely has 

which of the following genetic disorders? 

(A) Hyperornithinemia 

(B) Hyperuricemia 

(C) Hypervalinemia 

*(D) Phenylketonuria 

(E) Wilson disease 

 99. A 45-year-old man with a confirmed diagnosis of hemachromatosis tests negative for the two most 

common mutations in the HFE gene known to cause this disease. The patient and several family members, 

including an affected brother and uncle, are tested for 5 single nucleotide polymorphisms (SNPs) closely 

linked to the HFE gene on chromosome 6. No linkage is found in this family to any of these markers. What 

is the most likely explanation for these results? 

(A) Heteroplasmy 

(B) Incomplete penetrance 

*(C) Locus heterogeneity 

(D) Recombination between the SNPs and the HFE gene 

(E) A rare HFE allele 

 100. Concerned parents bring their 3-month-old boy to the physician because of a “white dot” on his left 

eye that they noticed in pictures. Examination reveals a white pupillary reflex in the left eye. A CT scan of 

the orbits reveals a tumor in the left eye that does not involve the optic nerve. This condition is associated 

with an abnormality in which of the following chromosomes? 

(A) 5 

(B) 8 

*(C) 13 

(D) 21 

(E) X 
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