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interest to scientists and clinicians worldwide. The most effective way to do this is vaccination, which, unfortunately,
in the case of COVID-19, is only effective when the antigenic structure of the circulating virus matches the antigens
contained in the vaccine. However, the emergence of new strains, due to the ability of the coronavirus to constantly
change, which differ from circulating variants and have pandemic potential, leads to the ineffectiveness of previously
proposed vaccines. Therefore, this work aimed to determine the main approaches to creating vaccines and the
advantages and disadvantages of vaccination by conducting a bibliographic analysis of modern scientific publications.
The main approaches to creating a vaccine against COVID-19 were characterized, in particular: vaccines based on an
attenuated virus, inactivated vaccines, vector vaccines, protein vaccines, and vaccines based on nucleic acids. The
main advantages and disadvantages of each of the proposed options are described. Considerable attention is paid
to the issue of immunological imprinting and antibody-dependent enhancement of infection. A detailed analysis
of these phenomena was carried out, and their influence on the effectiveness of various vaccines was described.
It was established that the use of DNA and RNA vaccines, provided that the problem of their low immunogenicity
in humans is solved, is a real alternative for the future development of medicine in the prevention of infectious
diseases. The importance of considering the possibility of complications associated with the phenomena of antigenic
imprinting and antibody-dependent enhancement of infection when developing vaccines and carrying out mass
vaccinations has been proven. Since the complications underlying these phenomena can appear decades after the
previous vaccination or epidemic. In addition, the vaccination itself, carried out without taking them into account,
can complicate the epidemic process or cause the development of an epidemic of a closely related virus in those
areas where this virus and the one against which the vaccination was carried out circulate at the same time.

Key words: vaccination, coronavirus infection, COVID-19, vaccine, immunological imprinting, antibody-
dependent enhancement of infection.
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Food additives have been widely used throughout the world in recent decades. Studies have shown that a signifi-
cant share of the consumption of food additives, in particular, monosodium glutamate, falls on the inhabitants of the
Asian continent. This substance is also used in the production of medicines. The effect of monosodium glutamate on
the body as a whole and certain organs and systems was studied, as a rule, on white male rats. Increasing the dose of
monosodium glutamate during the day, both in experimental animals and humans, leads to numerous metabolic dis-
orders. Among them, there is an increase in body weight in certain population groups, obesity, and changes in blood
and urine biochemical indicators. Such changes are often associated with damage to the kidney's tubules and liver.

The discovery of the effect of monosodium glutamate on gastric secretion in the last ten years has indicated a
new direction in studying the function of MSG receptors and new methods of regulating gastric secretion. Analyzing
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literature data, it cannot be determined that monosodium glutamate, which is the main mediator of excitation of the
central nervous system, does not participate in the basal secretion of gastric juice when administered systemically.
These studies have shown a connection with an increased incidence of digestive disorders, especially among those

who eat at fast food restaurants that use food additives.

Therefore, long-term administration of monosodium glutamate will lead to a significant increase in the secretion
of basal hydrochloric acid in the stomach of rats, and the excess of gastric juice is a risk factor for the development
of gastrointestinal acid-dependent diseases, for example, gastric and duodenal ulcers.

Key words: monosodium glutamate, E 621, food additives, white rats.

Connection of research with planned research
works. The work is a fragment of the scientific research
topic “Morphological characteristics of internal organs
and vascular bed in ontogeny in the norm and pat-
terns of their reorganization in obesity and the effect
of physical factors on the body”, state registration Ne
0119U102059.

Introduction. The active use of artificial food addi-
tives, which are widely used in the modern food indus-
try, has led to a difference in the scientific community’s
attitude regarding safety issues related to human health
[1]. A particular problem concerns the high use of mono-
sodium glutamate, invented in 1907 by the Japanese sci-
entist Kikugen lkeda from specially processed seaweed
kelp. This food additive has a particular meaty taste, for
which it received the Japanese name “umami”. Since
then, monosodium glutamate has become integral to
Japanese cuisine, fast food, meat products, and snacks.
In Europe, this additive has the number E621 and is clas-
sified as a flavor enhancer [2, 3, 4]. In addition, glutamic
acid is listed in the International Code of Food Standards
table, known as Codex Alimentarius.

Main part. The properties of monosodium gluta-
mate in the human body are due to the stimulation
of the gastrointestinal tract. Therefore, monosodium
glutamate in a single dose of more than 20 grams can
cause an upset stomach [5]. Nitrogen contained in sup-
plements can create an excessive load on the kidneys
[6, 7]. Doses above 0.8 g/kg increase excess ammonia
in blood plasma. According to the legislation, the “Rules
and Regulations on the Hygienic Use of Food Additives”
are in force in Ukraine [8, 9]. Excess MSG (monosodium
glutamate) can be replaced with an acceptable amount
if desired. It is important to note that the maximum con-
centration of monosodium glutamate in food products
is not indicated. The manufacturer promises only to
label the product’s ingredients, including additives [10].

Another problem is the use of food additives to mask
poor-quality raw materials. In addition, MSG can be a
factor in the development of allergies and pseudoaller-
gic reactions (non-immune type). These phenomena are
dose-dependent [11, 12]. There is also evidence that a
significant overdose of monosodium glutamate contrib-
utes to the development of mental illness [13, 14]. Of
particular concern is the widespread use of monosodi-
um glutamate in the children’s food industry, where the
share of sausages and snacks should be minimal. You
will have to change your diet if you do not follow this
rule. In other words, children begin to prioritize taste
over quality. In addition, homemade food becomes
more “fresh” as the taste buds adapt to high levels of
salty and “meaty” taste, which further contributes to
unhealthy eating and metabolic disorders [15, 16, 17,
18].

The products of three supermarkets in Kharkiv
(Ukraine) were examined to study the presence of E621
in food products. Meat products from 11 brands and 5
snack manufacturers were checked. In total, about 90
products were examined. As a result, almost 85% of
sausages and 94% of snacks contain MSG in meat prod-
ucts. It inevitably raises questions about the suitability
and safety of the supplement. Therefore, monosodium
glutamate as an additive is now indispensable in pro-
ducing meat products. However, the safety of E621 and
the effects of this substance require further study [18,
20, 21, 22].

The chemical formula of monosodium glutamate
C5H8NO4Na*H20 indicates that it is obtained by neu-
tralizing glutamic acid with sodium hydroxide. This
connection was first established in the 19th century.
Currently, the industrial production of monosodium
glutamate is mainly based on bacterial fermentation. It
is made from starch, beets or reeds, and molasses. The
technical regulation of the Eurasian Economic Union
defines monosodium glutamate as a natural product,
not a synthetic one, as it is produced from natural raw
materials by microbial methods (using the properties of
bacteria) [23].

Monosodium glutamate enters the body with any
protein food and is produced endogenously only when
there is not enough of it. Therefore, medical profession-
als cannot determine the daily norm of monosodium
glutamate consumption. However, to prevent overdose
and regulate the content of food additives in food prod-
ucts, maximum consumption is established. Sanitary
regulations 2.3.2.1293-03 set the maximum permissible
concentration of E621 within 10 g/kg. In the composi-
tion or the free form of glutamate, MSG affects human
metabolism: it involves the exchange of proteins, car-
bohydrates, and fats; regulates sodium and potassium
content in skeletal muscles, heart, kidneys, and liver;
supports redox reactions in the brain, increases its resis-
tance to hypoxia, participates in the synthesis of biologi-
cally active substances, tissue regeneration [24, 25, 26].

Research from 2002 confirms the prevalence and
importance of monosodium glutamate in the human
body. The human body has special L-glutamate recep-
tors that can be adjusted according to taste perception.
People have actively used this dietary supplement since
the beginning of the last century, and many contradic-
tory facts have accumulated during its use. However,
several studies debunked some myths about monoso-
dium glutamate [27].

Another study by American scientists [28] debunks
the myth that MSG is the cause of food addiction. The
subjects were offered a two-variable menu. Control
group members had higher levels of monosodium glu-
tamate during the first meal. The experiment examined
the relationship between dietary supplements and the
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study participants’ desire to increase menu proportions.
As a result, participants in the control group refused the
second meal due to feeling full.

In general, scientists cannot conclusively prove or
disprove that MSG benefits health. The potential for
poisoning, toxicity, carcinogenicity, and ability to cause
allergies have not been established [29].

In Ukraine, the amount of MSG in food products is
regulated by national standards and hygienic norms. In
the camp of supporters of the negative impact of BAA
(biologically active additive) E621, there are scientists,
researchers, and people who consider their status so-
cially significant. For example, Carol Hornlein from
New Jersey (USA) worked in a food company for four
years. After her release, researchers created a web-
site, msgtruth.org, that published data supporting the
benefits of MSG withdrawal. According to Jersey, these
compounds may influence the development of insulin
deficiency, multiple sclerosis, and autism. Even if you ex-
clude products with excess E621 content, 8-10 grams of
monosodium glutamate enter the body daily [30].

According to the formula, the lethal dose of MSG
for humans is 16.6 grams per kilogram of body weight.
Practically, this means you need to eat almost 1 kg of dry
matter. Although such an event is unlikely, supporters of
the harmful effects of monosodium glutamate describe
the symptoms of an overdose — as thirst, nausea, vom-
iting, headache, and chest discomfort. In addition, it is
noted that vision, glaucoma, and Alzheimer’s disease
can develop later. However, this confirms that there are
no reliable studies [31, 32, 33].

Is MSG harmful to pregnant women? Based on ex-
perimental studies, ambiguous results were obtained
regarding the effect of the additive on the fetus. So
that monosodium glutamate does not harm pregnant
women, it is enough to follow the diet recommended for
pregnant women. On the other hand, glutamate drugs
can prevent fetal asphyxia in severe pregnancy [34].

When it comes to the harm of food additives the
children’s bodies, it is discussed that addiction to “bad
food” depends on artificial taste enhancers [35, 36].

Expressing different opinions, psychologists, nutri-
tionists, and pediatricians agree that monosodium glu-
tamate hardly deserves the title of enemy number 1.
Health is a balanced approach to the world, including
food choices [37].

The argument against monosodium glutamate as a
flavor enhancer is based on its artificial origin. Opposing
views indicate the advantages of the form of salt substi-
tute, a bright component of the taste composition, and
a source of alternative amino acids. Monosodium gluta-
mate is not only a protein marker but also a manifesta-
tion of human fear of the unknown. Worthy opponents
of enemy characters are salt, sugar, and fat. After all, a
specific substance is not as dangerous as the reluctance
to take responsibility for one’s choice in forming a per-
sonal food culture [38, 39].

The scientific debate about the safety of monoso-
dium glutamate dietary supplements began in 1968
when the British Medical Journal published an article
suggesting that monosodium glutamate could cause
various diseases. These disorders are combined with
“Chinese restaurant syndrome,” characterized by severe
abdominal and chest pain or headache, facial flushing,
fever, and increased sweating. In addition, in susceptible

people, monosodium glutamate is often the cause of
asthma attacks [40, 41, 42, 43, 44, 45].

Forty years after such publications, there is a lively
debate on this topic. Numerous studies have been con-
ducted in many countries on healthy volunteers, and
people believed to be sensitive to monosodium gluta-
mate. Most scientists [46] claim that long-term use of
this food additive in a dose of 1 g/day will not harm the
human body and will not cause signs of “Chinese restau-
rant syndrome.” According to other authors [47], long-
term use of significantly higher doses of monosodium
glutamate (3 g/day, 5 g/day, or even a single amount of
12 g/day) does not cause the symptom of “Chinese res-
taurant syndrome” in humans. “Chinese restaurant syn-
drome” forces the body to consume 3 grams of mono-
sodium glutamate daily. Some volunteers developed
“Chinese restaurant syndrome” after the first intake of
dietary supplements. In other cases, this occurred at dif-
ferent times during the 2 weeks of taking monosodium
glutamate. Therefore, despite numerous articles on the
subject, there is no consensus on the safe dosage of the
most common food additive, MSG [48].

The discovery of the influence of monosodium glu-
tamate on the secretion of gastric juice over the last
decade gave rise to a new direction in the study of the
function of monosodium glutamate receptors and new
methods of regulating the processes of gastric secre-
tion. Analyzing the literature, it is not clear that mono-
sodium glutamate, the primary mediator of excitation
of the central nervous system, does not participate in
the basal secretion of gastric juice when administered
systemically. These studies suggest an association with
increased digestive disorders, especially among those
who eat at fast food restaurants that use dietary supple-
ments [49].

Therefore, long-term use of sodium glutamate will
significantly increase the secretion of basal hydrochloric
acid in the stomach of rats. Excess gastric juice is a risk
factor for the development of acid-dependent diseases
of the gastrointestinal tract, such as gastric and duode-
nal ulcers [50].

An experimental study did not support the claim that
3 grams of monosodium glutamate per day are harm-
ful to human health, suggesting that even lower doses
(2 grams per day) may be dangerous for the function
of the gastric secretory system. Thus, administration of
monosodium glutamate at a dose of 30 mg/kg for 20
and 30 days resulted in damage to the gastric mucosa
(bleeding, erosion, and ulceration), which resulted in an
average 5-fold decrease in hydrochloric acid hypersecre-
tion [51, 52].

Therefore, the main mediator of excitation of the
central nervous system is monosodium glutamate,
which, under normal conditions, participates in the
regulation of the secretory function of the stomach and
will not lead to the destruction of the secretory appara-
tus. However, long-term exogenous administration can
cause structural and functional changes in the state of
the stomach. The most important thing is that this hap-
pens due to increased stimulation of the parietal cells
of the stomach glands. That is, sodium glutamate turns
into a pathogenetic factor in forming erosive-ulcerative
lesions in the gastric mucosa and hyperphagia, which is
the cause of obesity [53, 54].
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To interpret the results with humans, one should
consider that rats have a more accelerated metabolic
process than adults [55, 56, 57]. Most researchers be-
lieve that 10 days of supplementation in rats is equiva-
lent to 3 months of MSG in humans. Accordingly, feed-
ing animals for 20 and 30 days equals consuming the
supplement for humans for 6 and 9 months. Therefore,
the property of monosodium glutamate to cause an ex-
cessive pathological increase in the secretion of hydro-
chloric acid in the stomach should be taken into account
when forming the daily diet since this substance is now
widely used in many food products around the world.
Furthermore, increased basal secretion can cause many
acid-dependent diseases [58]. Peptic ulcer disease is
the most common disorder of the gastrointestinal tract,
and the number of patients with peptic ulcer disease
has been steadily increasing over the past decades,
which is associated with a violation of the regime and
nature of nutrition, abuse of coarse and spicy food, un-
controlled use of food additives, namely monosodium
glutamate. Elevations in serum glucose, insulin, total
cholesterol, and triglycerides are often associated with
liver and kidney damage, including renal tubules [59].
At the same time, glucose was detected in the urine. In
addition, the progressive development of lymphocytic

tissue hypoxia, fibrosis, and lipolysis occur as a result of
a local inflammatory reaction in the liver tissue. Apopto-
sis, nuclear pyknosis, nuclear membrane lysis, cytoplas-
mic vacuolization, mitochondrial swelling, endoplasmic
reticulum, sinusoidal telangiectasia, and disintegration
of collagen fibers in the extracellular space were also re-
corded in hepatocytes. In addition, increasing the level
of protein in tissues is found. Long-term use of MSG
has been shown to directly increase blood pressure and
cause cardiac arrhythmias in humans and animals [60,
61].

Conclusions. The stimulating effect of monosodium
glutamate on the secretion of hydrochloric acid in the
stomach can cause some acid-dependent diseases.
Its excessive use can lead to “Chinese restaurant syn-
drome,” gastritis, and stomach and duodenal ulcers.
Secondly, the influence of the maximum daily dose of
monosodium glutamate on the secretory potential of
the stomach should be investigated. Thirdly, chronic, ex-
cessive, and systemic use of this supplement can lead to
the development of obesity.

Prospects for further research. They consist of the
further study of the peculiarities of changes in the lym-
phoid structures of the stomach of rats under the action

infiltration, signs of edema, microcirculatory disorders,  of monosodium glutamate.
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BMJINB [MYTAMATY HATPIIO HA OPTAHWU TPABHOI CUCTEMM V NIIOLEN TA LLYPIB

Koumapb M. 0., lonow KO. B., leuko O. I.

Pe3tome. [NyTamaT HaATPIlO LWMPOKO BUKOPUCTOBYETHCA Y BUPOOHULTBI XapuyoBUX NPOAYKTIB i nikiB. Halbinbly
YaCTKY B CMOXMBAHHI IyTamaTy HATpilo NPUNaAaE Ha asiaTcbKe HaceneHHA. PAg aBTOPiB BKa3ytoTb Ha MO3UTUBHUI
BM/IMB BUKOPWUCTAHHA FyTamaTy HaTpito B MeAnumHi. binbwicte gocnigxeHb By MSG Ha opraHiam 6yno npo-
BeAEeHO Ha b6inmx wypax-camuax. ICHyHTb Pi3Hi NOrAAM Ha eKCTPANo/ALIKD eKCnepuMeHTaNbHUX Pe3ynbTaTiB Big,
nabopaTopHUX TBAPWH Ha Ntogei. 3aranbHi epekTn BNAMBY ryTamaTy HaTpilo Ha Atoael i TBapMH B OCHOBHOMY
ONUCYOTLCA AK MeTaboniyHi NopyLieHHA. byno NokasaHo, Wo HaBiTb He3HayHe 36inbleHHA 060BOT 403M TyTama-
Ty HaTpPit0 3HAYHO MiABULLYE PU3MK MeTaboniYHOro CMHAPOMY Ta HAaAMIPHOI Barv y NeBHUX rpynax HaceneHHs, He-
3a/1eXKHO Big Ai€TM Ta piBHA Gi3MYHOT aKTUBHOCTI. Y MigAocniAHNUX TBAPUH CMOCTEPIraeTbCA OXKUPIHHA, 36inblUEeHHA
Macu Tina, PO3BUTOK iIHCYNiIHOPE3UCTEHTHOCTI, CEKPEeLLiA COMATOCTaTUHY Ta iHCYAiHY. 30Kpema, NoBiAOMAANOCA, LLO
3aCTOCYBaHHA [yTamaTy HaTpPito 3MiHIOE BioXiMiuHi MapameTpu cMPoBaTKKM KpoBi. MiaBULLEHHA PiBHA IHOKO3M, iHCY-
NliHY, 3ara/IbHOTO XONeCcTepUHyY Ta TPUMiLEePUAIB y CMPOBATLi KPOBI, AKi HalluacTille NoB A3aHi 3 ypaXKeHHAM NeviHKn
Ta HUPOK, Y TOMY YMCNi HUPKOBMX KaHanbLiB. Mpn Lbomy y cedvi BUABNAETLCA IMIOKO3a. BHacnigok micuesoi 3anans-
HOT peakuji B TKaHMHI NeviHKN BUHUKAE nimboumTapHa iHdiNbTpaLif, 03HaKM HabpAKy, MOPYLWEHHA MIKPOLMPKYAA-
Lii, Nnporpecyoumnii po3BUTOK TKAHUHHOT rinoKcii, ¢ibpo3y Ta ninonisy. Y renatoyuTax TaKoXK PEECTPYBAAMN anonTos,
A0EPHUIN NIKHO3, Ni3nc saepHOl meMbpaHu, BaKyoi3aLito LUTONAa3MM, HabpsK MITOXOHAPINA, eHaonAa3MaTUYHUIA
PETUKYNYM i CMHYCOIgaNbHY TeneaHriekTasito, po3bunpaHHA KonareHoBMX BOIOKOH Yy NO3aKAiTMHHOMY npocTopi. B
TKaHMHAX NigBULWMBCA piBeHb BiNKiB. ByN10 NOKa3aHo, Lo TPUBAE 3aCTOCYBaHHSA yTamaTy HaTpito 6e3nocepesHbo
niABULLYE apTepiasibHUIN TUCK Y ItOAEN | TBAPUH, @ TAaKOXK BUK/IMKANIO apUTMItO.

Kntouosi cnoBa: rytamar HaTpito, E 621, xapyosi obasKku, 6ini wypi.

EFFECT OF MONOSODIUM GLUTAMATE ON ORGANS OF THE DIGESTIVE SYSTEM IN HUMANS AND RATS

Kochmar M. Yu., Golosh Ju. V., Hetsko O. I.

Abstract. Monosodium glutamate is used inside the manufacture of food, medicine and animal feed. The biggest
percentage of sodium glutamate ate up is within the populace of Asia. A number of authors report a fine potential
for the use of monosodium glutamate in medicinal drug. maximum research at the consequences of monosodium
glutamate at the body were finished in white rats. There are one of a kind evaluations about the extrapolation of
the effects of experiments with laboratory animals to human beings. the overall effect of monosodium glutamate
on humans and animals is defined in particular as metabolic problems. Its been verified that growing the day by
day dose of monosodium glutamate extensively extended the danger of developing metabolic syndrome and
overweight in a specific populace, no matter food regimen and level of physical pastime. In laboratory animals there
has been weight benefit, weight problems, development of insulin resistance, impaired secretion of insulin and
somatostatin. In particular, changes in serum biochemical parameters have been stated with using monosodium
glutamate. For example, glucose, insulin, general cholesterol and triglycerides increased within the serum, most
normally associated with liver and kidney harm, specially inside the renal tubules. Glucose became detected inside
the urine. Due to the occurrence of local inflammatory reactions within the liver tissues, there was an infiltration
of lymphoid cells, there have been signs of edema, microcirculation issues, revolutionary improvement of tissue
hypoxia, fibrosis and fatty decomposition. Hepatocytes also recorded apoptosis, pyknosis of nuclei, lysis of the
nuclear membrane, vacuolation of the cytoplasm, edema of mitochondria, dilation of the endoplasmic reticulum
and sinusoidal capillaries, disorganization of collagen fibers inside the extracellular area. An interesting reality is the
increase in the degree of proapoptotic proteins in tissues. Prolonged use of monosodium glutamate has been shown
to directly boom blood strain in human beings and experimental animals, as well as to cause useful changes within
the shape of arrhythmias.

Key words: monosodium glutamate, E 621, food additives, white rats.
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BM/INB NMYTAMATY HATPIIO HA OPTAHU TPABHOI CUCTEMU Y I“O,D,EVI TA LLLYPIB
OBH3 «YKropogcbKuii HauioHanbHUA YHiBepcuTeT» (M. YiKropog, YKpaiHa)
sasha_hetsko@i.ua

ByuBaHHA xap4yosux 006a80K WUPOKO BUKOPUCMOBYEMLCA Y BCbOMY C8imi Mpomsa2oM 0CMAHHIX decamusnime.
JocnioxeHHA Moka3anu, Wo 3HA4YHA YOCMKA CMIOMUBAHHA Xap4osux 006a80K, 30Kpema, aaymamamy Hampito,
npunadae Ha ¥cumesie A3iamMcbKo20 KOHMUHeHMY. LA pe4o8UHA MAKOX 8UKOPUCMOBYEMbLCA Yy BUPOBHUUMSEI fiKi..
Bnaue 2nymamamy HOMpIto Ha 0OP2aHi3M 8 Yinomy i Ha nesHi opeaHU ma cucmemu 8us4anu, AK Npasuso, Ha binux
wypax-camysax. 36ineweHHa 003u nputiomy 2aymamamy Hampito npomsa2om 006u AK y NiddocniOHUX meapuH, mak
iy ntodeli npuzsodume 00 YyuciaeHHUX memabosniyHux nopyweHs. Ceped Hux sudinarme 306inbWeHHA 8a2u Mina y
resHuUX 2pyn HaceneHHs, OHUPIHHA, 3MiHU BioXiMiYHUX MOKA3HUKI8 Kposi ma ceyi. Taki 3miHu Halivacmiwe nos’a3aHi
3 YPAaHEeHHAM HUPKOBUX KOHA/bYi8 MA reYviHKU.

Biokpummas enausy 2aymamamy Hampito Ha WAyHKO8Y CEKpeuyito 30 OCMAaHHI 0ecams PoKie 8Ka3an0 Hosull
HanNpPAMOK y sus4eHHi ¢hyHKYii peuyenmopie MSG i Hogi Memodu peaynsayii npoyecy wsayHKo8oi cekpeyii. AHani3y4yu
nimepamypHi 0aHi, He MOX(HA 8U3HAYUMU, W0 2AymMmamam Hampito, AKuli € OCHOBHUM mediamopom 36yOHeHHA
ueHmMpaneHoi Hepeosoi cucmemu, He bepe yvyacmi 8 6a3anbHili ceKpeyil WAYHKOB020 COKY MpU CUCMEMHOMY
3acmocysaHHi. Lli docnidieHHA nokasanu 38°A30K i3 36inbWeHHAM Yacmomu po3aadie mpassneHHA, ocobauso
ceped mux, Xmo icmb 8 pecmopaHax WeUOK020 Xap4yB8aHHS, AKi BUKOPUCMO8YOMb Xap4yosi 006asKuU.

Omice, mpusase 88e0eHHA 2aymamamy Hampito npusgede 00 3HAYHO20 Mi0BUWEHHA cekpeuyii 6a3anbHOI
COMIAHOI KUCAOMU 8 WIYHKY Wypie, a HaOAUWOK W/YHKOBO20 COKY € (haKMOPOM PU3UKY PO3BUMKY WYHKOBO-
KUWKOBUX KUC/0MO 30a7eXHUX 30X80Pt0O8AHb, HAMPUKAAO, 8Upa3zkosa xeopoba wisayHKa ma 0s8aHaouyamunanoi

KUWKU.

Karuoei cnosa: 2nymamam Hampito, E 621, xap4osi 0ob6asku, 6ini wypi.

3B’A30K AOCNIAKEHHA 3 NNaHOBMMMU HayKOBO-A0-
cnigHumn pobotamu. PoboTa € dparmeHTOM HayKo-
BO-40CNiAHOI poboTn «MopdosoriyHa XxapaKTepucTmKa
BHYTPILLUHIX OpraHiB Ta CygMHHOrO pycaa B OHTOreHesi y
HOPMi Ta 3aKOHOMIPHOCTI iX NepebyaoBn NPU OXKMUPIHHI
Ta Aji Ha opraHiam Gi3MYHUX YMHHUKIBY», N2 AepKaBHOI
peectpauii 0119U102059.

Bctyn. AKTMBHE BMKOPWCTAHHA LUTYYHUX XapyOBUX
006aBOK, fAKi LMPOKO BUKOPWUCTOBYHOTHCA B Cy4YacHil
XapyoBiN MPOMMUCNOBOCTI, NPU3BENO A0 PO3OiIKHOCTI
y CTaBNEHHi HAayKOBOrO CMiBTOBAapMCTBa LWOAO MUTaHb
6e3nekun, Nos’a3aHux 3i 3gopos’am AoanHu [1]. Oco-
6nmBa npobsema CTOCYETbCA BUCOKOTO BUKOPUCTAHHSA
rNyTamaty HaTpito, AKuiA by BMHalaeHun y 1907 podui
ANOHCbKUM yyeHUM KikyreHom IKega 3i cneujianbHo 06-
pobneHoi namiHapii 3 Mopcbkux BogopocTtei. Lia xap-
yoBa gobaBKka Mae 0cobaMBUIA M ACHUIA CMaK, 3a LLO
OTpUMasa ANOHCbKY Ha3By «yMami». 3 TUX Mip raytamat
HaTpilo CTaB HEeBiA EMHOK YaCTUHOK AMOHCLKOI KyXHi,
dacT-dpyay, m’acHUX NPOAYKTIB i 3aKycok. Y Esponi us
nobaBka mae Homep E621 i knacudikyeTbea aK nigcu-
NtoBay cMaky [2, 3, 4]. Kpim Toro, riyTamiHoBa KucaoTa
BKa3aHa B Tabauui Mi*KHapOAHOro KOLEKCY Xap4yoBuX
CTaHAapTiB, Bigomoro Ak Codex Alimentarius.

OcHOBHa 4acTtuHa. BnactusocTi rytamaTy HaTpito
B OpraHiami loAnHU 06yMoBAEHI cTUMyASLiED poboTu
LUTYHKOBO-KMLLKOBOrO TPaKTy. TomMy, ryTamaT HaTpito B
pa3oBilt f03i 6inbwe 20 rpamis MOXKe BUKINMKATU PO3/1ag,
WAYHKY [5]. A30T, Wwo micTuTbcA B 06aBKaX, MOXKe CTBO-
ptoBaTM HaAMipHE HaBaHTaXeHHA Ha HUPKK [6, 7]. [o3u
suue 0,8 r/kr npussogaTb A0 36iNblUEeHHSA HAOJMLLKY
amiaKy B naasmi Kposi. BignosigHo 00 3aKOHOAABCTBa,
B YKpaiHi gitotb «lpaBunna Ta NONOXKEHHA NPO FirieHiy-
He 3acTocyBaHHA Xxap4yoBux Aobasok» [8, 9]. Haganwok
MSG (monosodium glutamatea — enymamam Hampito)
npu 6axkaHHi MOXHa 3aMiHUTU Ha AONYCTUMY Ki/lbKiCTb.

BaknMBO BiA3HAUUTH, WO MAKCMMAbHA KOHLEHTpaLA
rnyTamaTy HaTpito B NPOAYKTax XapyyBaHHA He BKa3aHa.
BupobHMK 06iuAe Nuie mMapKyBaTu iHFpeaieHTn npo-
AYKTY, BKAto4atoum gobasku [10].

IHWa npobnema — BUKOPUCTAHHA XapuyoBKX A06aBOK
LN MaCKyBaHHA HeAKiCHOi cnpoBuHU. Kpim Toro, MSG
MOXKe byTM haKTopOoM PO3BUTKY aneprii Ta ncesgoanep-
rYHUX peakuin (HeimyHHoro Tmny). Lii sBuwa € goso-
3anexHumun [11, 12]. € TaKoX A0KasK TOro, WO 3HaYHe
nepefo3yBaHHA [NyTamaTy HaTPilo CNPUAE PO3BUTKY
NcuxiyHUx 3axsoptoBaHb [13, 14]. Ocobnvee 3aHeno-
KOEHHA BWK/IMKAE LUMPOKE 3aCTOCYyBaHHA [IyTamarty
HaTpito B AMUTAYIN Xap4yoBi NPOMMUCNOBOCTI, A€ YacTKa
KoBb6ac i 3aKycoK mae 6yTu MiHiManbHO. AKLLO He Ao-
TPMMYBATUCA LbOro NpaBua, OBeAETbCA BHECTU 3MiHN
B iX paLioH. IHWKMMK cnoBamm, A4iTU NOYMHAOTL Bigaa-
BaTM NepeBary CMaky, a He AKOCTi. JJomaluHA iKa cTae
BiNblL «CBi*KO», OCKIZIbKM CMAKOBi peLenTopu npucTo-
COBYIOTbCA 40 BUCOKOIO PiBHA CO/IOHOMO Ta «M’ACHOIoO»
CMaKy, Lo Le binblue cnpuse HE3L0POBOMY XapyyBaH-
HIO Ta NopyLeHHAM 0bMiHy peyoBuH [15, 16, 17, 18].

Ona BuBYeHHA HaaBHoOCTi E621 y xap4yoBux npo-
OYKTax Oyno [oCnigXKeHO MpoAyKLitlo TPbOX Beau-
KMX cynepmapkeTiB XapkoBa (YKpaiHa). [JocniarkeHo
m’Aaconpoayktn 11 6peHais Ta 5 BUMPOOHMKIB CHeKiB.
Bcboro gocnigskeHo 6ansbko 90 BMpo6iB. B pesynbra-
Ti maixke 85% KoBbac i 94% 3aKyCOK MiCTATb rIyTamar
HaTPIt0 Yy M'ACHUX NpoAyKTax. Lle HeMunHy4Ye BUKAMKaAE
NMUTaHHA WOA0 NPMAATHOCTI Ta 6e3nekn Aobasku. Tomy,
rAyTamaT HaTpito AK fobaBKa 3apa3 HE3aMIHHWUIA Y BU-
pPO6HULTBI M'ACHMX npoayKTiB. OgHak, 6e3neka E621 i
BM/IMB L€l peYOBMHM BMMAratoTb NoAaAbLIOIO BUBYEH-
HAa [18, 20, 21, 22].

XimiyHa bopmyna rnyTamaTy HaTpito
C5H8NO4Na*H20 BKasye Ha Te, WO MOro OTPUMYIOTb
LNAXOM HEeWUTpanisauii ryTamiHOBOT KUCNOTU TiApOKCH-
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AOM HaTpito. Brnepuwe uei 38’A30K ByB BCTAaHOB/EHWUN
y 19 croniTTi. B gaHmit Yac npomucnose BUPOOHULTBO
rNyTamaTy HaTpito B OCHOBHOMY 6a3yeTbcA Ha bakTepi-
anbHoMy 6pofiHHi. Moro BMroTOBAAIOTL 3 KPOXManio,
6ypskis abo ouepeTy, NaTOKNU. TEXHIYHUI pernameHT €B-
pasifiCbKOro eKOHOMIYHOFO CO3Yy BM3HAYA€E FAyTamaT
HaTPit0 AK HATypanbHUI NPOAYKT, @ HE CUHTETUYHWUN,
OCKiZIbKM BUPOBNAETLCA 3 HATypasibHOI CUPOBUHU Mi-
KPOBHUMM MeToaaMu (3 BUKOPUCTAHHAM BAAcTUBOCTEN
bakTepiit) [23].

[nyTamaTt HaTpito noTpanase B OpraHiam 3 byab-
AKOLO HiNIKOBOLO XKeto | BUPOBNSETLCA EHAOMEHHO NInLIE
TOA,i, KoM MOro HeAoCTaTHbO. MeAnYHi NpaLiBHUKK He
MOYTb BU3HAUMTK A060BY HOPMY CMOXKMBAHHA MyTa-
maTy HaTpito. OAHaK, 3 MeTolo nonepeaKeHHA nepeao-
3yBaHHA Ta PeryitoBaHHA BMICTy Xap4yoBuX f06aBOK Y
NPOoAYKTax XapyyBaHHA BCTAHOB/OETLCA MaKCUMabHe
cnoXxuBaHHA. CaHiTapHi npasuna 2.3.2.1293-03 ycra-
HOB/IIOKOTb FPAHUYHO AOMNYCTUMY KOHLEHTpauito E621
B mexax 10 r/kr. Y cknagi abo y BinbHi dopmi rnyrta-
maTy, MSG BN/AnBaE Ha MeTaboni3m NOANHU: BNINBAE
Ha obmiH b6inkiB, BYrneBoAiB, ¥WPiB; Peryntoe BMICT
HaTpito | Kanito B CKeNeTHUX m’A3ax, cepLi, HUpKax, ne-
YiHUi; NiATPMMYE OKMCOBANIbHO-BIAHOBHI peaKLiii B ro-
JIOBHOMY MO3KY, MNiABULLYE MOro CTIKKICTb A0 riNOKcil,
b6epe yyacTb y CMHTe3i 6ioNOriYHO aKTUBHUX PEYOBWH,
pereHepau,ii TKaHWH [24, 25, 26].

LocnigxeHHa 2002 poKy niaTBeparKyroTb MNOLWMU-
PEHICTb | BaXKAUBICTb IyTamaTy HaTpito ANA NOACbKO-
ro opraHiamy. JIloACbKMI OpraHiam Mae cnewianbHi
L-rnyTamaTHi peLenTopu, AKi MOXHa HanawTyBaTW Bia-
NnoBiAHO [0 CNPUMHATTA Moro cmaky. Lia xapyosa go-
6aBKa aKTMBHO BMKOPUCTOBYETbCA /IOAbMMU 3 MOYATKY
MWHY/IOTO CTOJIITTA, | 32 Nnepiog, MOro BKMBAHHA HaKo-
nuuunocsa b6arato cynepeunmemx ¢akrtis. OgHakK, y Tow
camuii yac b6yno npoBedeHO KinbKa AochigxeHb, fAKi
po3BiHYanu geski mibu Woao rnyTamaTy HaTpito [27].

IHWe [OCNIAKEHHA aMEpPUKAHCbKUX BYeHMX [28]
po3BiHYye Mip npo Te, wo MSG € NPUYMHO XapyoBOI
3anexHocTi. MiggocniaHum 6yn0 3anponoHOBaHO ABO-
3MiHHE MeHt0. YneHW KOHTPObHOI rpynu nig vyac nep-
LWOro NpUMOMy T3Ki Mann BULLMA BMICT rnyTamaTy Ha-
Tpito. EKCnepumeHT 6yB NOKAMKAHWI BUBYUTU 3B’A30K
MiXK XapyoBuMMKM Aob6aBKamu Ta HaxkaHHAM 36in1bWNTU
nponopLii MeHto cepes, y4acHUKIB AoCNiAKeHHA. B pe-
3y/1bTATi y4aCHUKN KOHTPOIbHOI Fpynu BigMOBUANUCA Bif,
Apyroro npunomy ixi yepes BiaYyTTA CUTOCTI.

3aranom, BYEHi HEe MOXYTb MEPEKOH/JIMBO A0BECTU
abo 3anepeunTu, WO rAyTamaT HaTPilo KOPUCHUI AnA
300poB’A. MoTeHLiaN OTPYEHHSA, MOTO TOKCUYHICTb, KaH-
LLepOreHHiICTb i 34aTHICTb BMKAMKATK aneprito He gose-
neHi [29].

B YKpaiHi KinbKicTb MSG B npogyKTax XapyyBaHHA
PEeryntoeTbCA HaLiOHAIbHUMKM CTaHAAPTAMM Ta TirieHIY-
HUMKW HOopmamu. Y Tabopi MPUXMIBHUKIB HEraTMBHO-
ro snausy bA/, (6ionoriuHo akTMBHA AobaBka) E621 €
BYEHIi, AOC/NIAHVKWN Ta NOAM, SIKi BBaXKatoTb CBill CTaTyC
couianbHO 3Havywmm. Hanpuknag, Kepon XopHnaaiH 3
Hbto-Oxkepci (CLLUA), yoTmpKn poKM npautoBana B Xxapyo-
Bilt KomnaHii. Micna ii 3BiNbHEHHA AOCNIAHNKM CTBOPUAK
Beb-callT msgtruth.org, Ha sikomy onybnikyBanu Aai,
O MiATBEPAKYIOTb KOPUCTb BUBEAEHHS 3 06iry rnyTa-
MaTy HaTpito. 3a cnoBamu [)Kepci, Li CMONYKN MOXKYTb
BMN/IMBATU Ha PO3BUTOK AediunTy iHCYNiHY, po3ciaAHOro
CKIepo3y Ta ayTm3my. HaBiTb AKLWLO BUKIOUYUTU NPOAYK-

TV 3 HagAMLWKOBMM BMicTOmM E621, woaHA B OpraHiam
Haaxoantb 8-10 rpamis rnyTamaty HaTpito [30].

3rifHoO popmynun, cmepTenbHa gosa MSG gns nogei
CTaHOBUTb 16,6 rpama Ha Kinorpam macu Tina. Y npak-
TUYHOMY M/1aHI LLe 03HaYaE, Lo NOTPIOHO 3’icTn maike 1
KI CyXOl pe4yoBMHU. Xo4a nogibHa nogis ManoimoBipHa,
NPUXUABHUKN WKIONAMBOrO BMJIMBY rAyTamaTy HaTpito
OMUCYIOTb CUMNTOMM Nepeso3yBaHHA — cnpara, Hy4oTa,
6110BOTa, rONI0BHUI Binb, ANCKOMPOPT y rpyaax. 3a3Ha-
YaeTbcA, WO 3ip, raykoma i xeopoba Anbureimepa mo-
KYTb PO3BMHYTUCA Mi3Hiwe. Ane, ue NiATBEPAXKYE, WO
OOCTOBIPHUX AocnigxKeHb Hemae [31, 32, 33].

Yum wrignvenin MSG ana sariTHMx? Ha ocHoBi eKkcne-
PUMEHTANbHUX AOCNIAMKEHb Byn OTpMMaHi HeoaHO3-
HayHi pe3ynbTat Woao BNAMBY A06aBKKM Ha naig. o6
rnyTamaT HaTpilo He 3aBAaB LIKOAM BariTHUM, AOCUTb
LOTPUMYBATUCA AIETU, PEKOMEHA0BAHY BariTHUM. 3 iH-
woro 6OKy, rMyTamaTHi npenapaT¥ MOXyTb 3anobirtu
acikcii nnoaa npu Baxkkomy nepebiry saritHocTi [34].

Konn moBa ige npo wKkogy xap4yoBux Ao6aBokK Ans
OMUTAYOro OPraHiamy, To ANCKYTYHOTb MPO 3a/IEXKHICTb Bif,
«MOTAHOI IXKi», AKA 3aN1E€XUTb Bif, LUTYYHUX NiACUNIOBAYIB
cMmaky [35, 36].

Bucnosnooum pisHi LYMKK, NCUXONOTW, [IETONOTU TA
neajiaTpy cxo4ATbCA HA AyMU,, WO ryTamaT HaTpito Ha-
BPAZA UM 3aCNYroBye 3BaHHA Bopora Homep 1. 3a0pos’s
— ue 36anaHcoBaHM NiaxXifa A0 HAaBKOJIMWHBLOIO CBITY,
BK/IOYatouM BMbBip xapuyBaHHA [37].

AprymeHT MpOTU BMKOPWUCTAHHA [yTamaTy HaTpito
AK NigCcUA0BaYa CMaKy 3aCHOBaAHWUI Ha MOToO WTYYHOMY
NOXOAKeHHI. MpoTUNEXHI NorAaM BKasyloTb Ha nepe-
Barn GopMM 3amiHHMKa CONi, ACKPABOrO KOMMOHEH-
Ta CMaKOBOi KOMMNO3WUUii, Axepena anbTepHaTUBHUX
AMIHOKMCAOT. [NyTamaT HaTpito € He TiINbKM MapKepom
6iNnKa, @ M1 NPOABOM CTpaxy JIOAMHU Nepes HeBIAOMUM.
MgHUMM NPOTUBHUKAMMU BOPOXKMX NEPCOHANXKIB € Cib,
LYKOP, XuUp. ALyKe KOHKPETHA PeYyoBMHA He HACTi/IbKK
Hebe3neyHa, AK HebaXKaHHA 6paT BigNOBIAANbHICTL 33
cBii BMbip y npoueci dopmyBaHHA 0COBUCTOI KyAbTYpH
XapuyBaHHsA [38, 39].

HaykoBa AucKycia npo 6e3neKy BXKMBAHHA Xapyo-
BOi f06aBKM ryTamaTy HaTpito nodanaca B 1968 poui,
KON BpPUTAHCBKUIA MeauYHWUI KypHan onybnikysas
CTaTTIO MPO Te, WO [yTamaT HATPil0 MOXKe BUKIUKATK
pPi3HOMaHITHI 3axBoptoBaHHA. Lli po3naan noegHyoTbCA
3 TEPMIHOM «CUHAPOM KUTAMCbKOTO PecTopaHy», AKUI
XapaKTEPU3YETLCA CUAbHUM Bonem y KMBOTI Ta rpyaax
a60 ronosi, NOYEpPBOHIHHAM 06AMYYS, TMXOMAHKOK Ta
niABULWEHUM MOTOBUAINEHHAM. Y 0CO6MBO YYTNUBUX
nogen raytamaT HaTpito 4acTo € MPUYMHO Hanagis
actmu [40, 41, 42, 43, 44, 45].

Yepes 40 pokiB nicna Takmx nybnikauiit Ha U Temy
TOUYMTbCA KBaBa AMCKYcCiA. Y 6araTbox KpaiHax 6yno npo-
BEAEHO YMCNEHHI AOCNIAKEHHA Ha 340pOBUX 406pO-
BOJIbUAX | NOAAX, AKI BBAXKAlOTb, WO BOHW YyTAUBI A0
ryTamaTy HaTpito. BinbLwicTb BYEHUX [46] CTBEPAKYIOTD,
LLLO TPUBA/IE BXKMBAHHSA L€l xapyoBoi 4obaBkn B 03i 1
r/0oby He maTMme LWKIAAMBOrO BM/IMBY Ha OpraHism
JIOAVHU | HE BUK/NYE O3HAK KCUHAPOMY KUTAMCbKOro
pectopaHy». 3a gaHMmM iHWKUx asTopiB [47], Tpueane
3aCTOCYBAHHA 3HAYHO BULLMX A03 rAyTamaTy HaTpito (3
r/noby, 5 r/noby abo HaBsiTb pa3osa Ao3a 12 r/aoby) He
BUK/IMKAE Y NOAMHN CUMNTOMY «CUHAPOMY KUTAaMCbKO-
ro pectopaHy». «CMHAPOM KUTAMCbKOrO PecTtopaHy»
3MYLUYE OPraHi3am CNoOXumBatu 3 rpamu raytamarty Ha-
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TPito B AeHb. Y AeAKUX 06POBO/bLLIB «CUHAPOM KUTAN-
CbKOr0 pecTopaHy» po3BMBCA MiCAA NepLIoro npuiomy
xapyoBux fobaBoK. B iHWKMX BUNaaKax Le Bigbysanoca
B Pi3HWI Yac NPOTArOM 2 TUNKHIB NpuUiioMy ryTamaTy
HaTpito. Tomy, He3BaXKatouM Ha YMUC/IEHHI CTATTi Ha Lo
TEMY, HEMA€E KOHCEHCYCY Woa0 6e3neyHoro A03yBaHHA
HaMnowwupeHiwoi xap4yoBoi gobasku, MSG [48].

BigKpuTTA BNAMBY rnyTamaTy HaTpPil0 Ha cekpeLito
LUTYHKOBOTO COKY 3@ OCTAHHE AECATMAITTA Aan0 nodva-
TOK HOBOMY HanpsiMKy y BUBYEHHI QyHKUii peuenTopis
riyTamaTy HaTpito Ta HOBMX METOAIB perynsuii npouecis
LWAYHKOBOI ceKpeuii. AHanisytoun nitepatypy, Hespo-
3yMiNo, WO FIyTamaT HaTpito, FONOBHUIN mepaiaTop 36y-
[OYKEHHA LLeHTpasibHOT HEePBOBOI CUCTEMMU, He Bepe ydac-
Ti y 3a4ilcHeHHi 6a3anbHOI ceKpeLii WAYHKOBOro COKY
npu cuctemHomy BBeAeHHi. Ui gocnigxeHHa ceigyatb
Npo 3B’A30K i3 36i/bLUEHHAM YacTOTM PO3/1aAiB npoLecy
TpaBNneHHA, 0COBANBO cepes, TUX, XTO iCTb Yy pecTopaHax
WBMAKOrO xapuyBaHHA («dacT-dya»), Ae BXMBaOTbCA
XapuoBi gobasku [49].

Tomy, TpuBane 3acTOCYBAaHHA [yTamaTy HaTpito
npussee A0 3Ha4yHoro 36inbleHHA cekpeLii 6asanbHOI
CONAHOI KUC/IOTM B LUAYHKY LLYpPiB, @ HAANINLWIOK LUAYH-
KOBOTO COKY € GaKTOPOM PU3UKY PO3BUTKY KMCNOTO3a-
NIEeXXHUX 3aXBOPHOBaHb LUJYHKOBO-KULLIKOBOIO TPAKTY,
TaKMX K BUpPa3KoBa xBopoba WAyHKa Ta ABaHaAUATU-
nanoi Knwku [50].

EkcnepvmeHTanbHe AOCNIAXKEHHA He MiaATBepAuno
TBEPAKEHHA MPO Te, WO 3 rpaMu ryTamaTy HaTpito Ha
[00Y € WKiAAMBMM N8 340PO0B’S NOANHM, WO CBIAYNTD
npo Te, WO HaBiTb MeHLWi 403K (2 rpamu Ha goby) mo-
KyTb 6yT1 Hebe3sneyHUMM gnsa GyHKUi WAyHKOBOI ce-
KpeuinHoi cuctemun. TakKMM YMHOM, BBEAEHHA IyTamaty
HaTpito B £03i 30 mr/kr npoTarom 20 i 30 gHiB npu3Bso-
OMN0 A0 MOWKOAMKEHHA CNM30BOI 0OONOHKM LUYHKA
(KpoBoTeui, eposii Ta BUPaA3KK), WO NPU3BENO A0 3HU-
YKEHHA rinepceKkpeLii CONAHOI KUCNOTU B cepesHboMY Y
5 pasis [51, 52].

ToMy, OCHOBHUM MeniaTOPOM 30YyAMKEeHHA LeH-
TpanbHOi HEPBOBOI CUCTEMU € FyTaMaT HaTPilo, AKUN,
3a 3BMYaHMX yMmoB, Bepe yyacTb y peryaauii cekpeLii-
HOT PYHKUIi WAYHKa | He Npu3Beae 40 PyMHYBaHHA ce-
KPEeToOpHOro anapaTy, a TPMBaje eK30reHHe BBeAEeHHA
MOXEe BUKAMKATM CTPYKTYPHI Ta PYHKLUiOHANbHI 3MiHM
CTaHy WAyHKa. HalronosHiwe, Wwo ue BigdyBaeTbcA 3a
PaXyHOK MOCUNEHHA CTUMYAALIT NapieTaNbHUX KNITUH
3a103 WAYHKa, TOB6TO rnyTamaT HaTpito NepeTBOPHOETHCA
B MaToOreHeTUYHU GaKTop yTBOPEHHA €PO3UBHO-BMPA3-
KOBMX ypaKeHb y CIM30Bi 0BONOHL LWAYHKA Ta rinep-
darii, Wo € NPUYMHO OXUPiIHHA [53, 54].

LLlo6 iHTepnpeTyBaTW pe3ynbTaT CTOCOBHO NOAEN,
CNif, BpaxoByBaTU TOM GaKT, WO Lypam BNACTUBUIA BinblLu

NPUCKOPEHNI MeTaboniyHMIA MpoLec, HiXX A0poC/iIvm
noasam [55, 56, 57]. binblwicTb AOCNIAHUKIB BBaXKatoTb,
wo 10 gHiB BXXMBaHHA A06aBKM LLlypamM eKBiBaleHTHi 3
MIiCALAM BXXMBAHHA FNyTamaTy HaTpito Aogbmu. Bigno-
BigHO, roayBaHHA TBapuH npotarom 20 i 30 gHiBs, eKBi-
BaJIEHTHi BXWBaHHIO J06aBKKN ntogbMu npoTtarom 6 i 9
micauis. Tomy, BNaCTUBICTb FyTamaTy HATPilO BUKAMKA-
TM NaTo/NOriYHe HaaMipHe 36inblIeHHA cekpeLlii consHol
KUCNOTM B LUYHKY, NMOBMHHI BpaxoByBaTUCA npu ¢op-
MYBaHHi LWOAEHHOrO pPaLioHy, OCKINbKM LA pPevyoBUHA
3apas LWMPOKO BUKOPUCTOBYETLCA B HAraTboX NpoAyKTax
XapuyBaHHA B ycbomy cBiTi. MNiasuweHa 6a3anbHa ce-
KpeLis Moxe 6yTM NpUUMHOK BaraTbox KMCAOTO3aneXK-
HUX 3axBoptoBaHb [58]. BupaskoBa xBopoba LyHKa
— Le HalnowmpeHiWnin po3nag, LWayHKOBO-KULIKOBOrO
TPAKTY, i KiNbKiCTb NALiEHTIB i3 BUPa3KoBO XBOpoboto
HEYXMNbHO 36iNbLUYETLCA MPOTArOM OCTAHHIX AEeCATU-
NiTb, WO NOB’A3aHO 3 MOPYLUEHHAM PEXUMY Ta XapaKTe-
py Xap4yyBaHHS, 3/10B¥MBaHHA rpyboto 1 rocTpoto ixKeto,
HEKOHTPO/IbOBAHMM 3aCTOCYBaHHA Xap4yoBMX A00ABOK,
a came ryTamarty HaTtpito. MiagBULLEHHA PiBHA MOKO3M
B CMPOBATLi KPOBI, iHCYANiHY, 3araibHOr0 XONecTepuHy
Ta TPUMILEPUAIB YacTO MOB’A3aHe 3 MOLWKOAMKEHHAM
NeyiHKM Ta HUPOK, BK/IOYAOUYM HUPKOBI KaHanbLi [59].
Mpy LbOMY B Cedi BUABMEHO NIOKO3Y. Mporpecyrounii
PO3BUTOK NiMmdpoumTapHOi iHdINbTPaLLi, 03HaK HabpsaKy,
MIKPOLMPKYNATOPHUX MOpPYLIEHb, TKAHWHHOI TiMOKCii,
¢ibpo3y Ta ninonisy BiAOYBAETbCA BHAC/IAOK MicLLeBOi
3ananbHOI peakKuii B TKaHWHI MediHKW. Y renatoumnTax
TAKOX PEECTPYBA/NIM AMOMTO3, AAEPHUI MIKHO3, Ni3nC
AnepHoi membpaHu, Bakyonisauito uutTonnasmu, Haby-
XaHHSA MITOXOHAPIN, eHA0NNAa3MaTUYHY CITKY Ta CUHYCOI-
[aNbHY TeNeaHrieKkTasito, po3nag KonareHoBMX BOJIOKOH
y NO3akNiTMHHOMY npocTopi. MNigBuLEeHHs piBHA bGinka
B TKaHMHax. byno nokasaHo, Wo TpuBane BUKOPUCTAH-
HA MSG 6e3nocepesHbO MiABULLYE apTepiaibHUIN TUCK
i BUK/IMKAE cepueBi apuTmii y atogent i TBapwmH [60, 61].
BucHoBKU. CTmyntotova Aia raytamaTty HaTpito Ha
CeKpeLilo CONAHOI KUCNOTU B LUNYHKY MOXKe ByTu npu-
YMHOIO OEAKMX KMCIOTO3aNeXKHMX 3axBOpoBaHb. Hag-
MipHe 10ro BXKMBAHHA MOXKe MPU3BECTU 40 «CUHAPOMY
KUTaMCbKOrO pectopaHy», racTpuTy, @ TaKOX BUPA3KM
WYHKA | ABaHaAUATMNANOI KMWKK. MNo-gpyre, cnig oo-
CNianTM BNAMB MaKCMMasbHOI 4060BOi 03K ryTamaty
HaTpPilO Ha CEKPETOPHUI NoTeHLUian WayHKa. Mo-TpeTe,
XPOHiYHe, HagMipHe i cMCTeMHe BXKMBaHHA L€l nobas-
KM MOKe MPU3BECTU [0 PO3BUTKY OKMPIHHA.
MepcnekTnBM NoAanblUNX AOCNigKeHb. [onaratoTb
y NoAanbloOMy BUBYEHHI 0COBAMBOCTI 3MiH NiMOigHMX
CTPYKTYP WAYHKY LYpiB Npu Aji ryTamaTy HaTpito.
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BMN/IUB [MYTAMATY HATPIIO HA OPTAHW TPABHOI CUCTEMM V NIIOAEN TA LLYPIB

Koumapb M. 10., lonouw 0. B., Teyko O. I.

Pe3tlome. [NyTamaT HaTpilO LUMPOKO BMKOPUCTOBYETLCA Y BUPOOHMLTBI Xap4yoBUX NPOAYKTIB i NikiB. Haibinbuy
YaCTKy B CMOXUBAHHI I1yTamaTy HaTpilo NPUNALAE Ha a3iaTCbKe HaceneHHA. PAj aBTOPiB BKa3ytOTb HA NO3UTUBHUIM
BM/IMB BUKOPUCTAHHA [yTamaTy HaTpilo B MeAuUMHI. binbwicTb gocnigxeHb Bnavy MSG Ha opraHiam 6yno npo-
BeAEHO Ha Binux wypax-camuax. ICHYITb pPi3Hi NOrNAaAM Ha eKCTPanoALilo eKCnepuMeHTaNbHUX PE3yNbTaTiB Big,
nabopaTopHUX TBapUH Ha Ntofen. 3aranbHi edpeKTn BNAMBY ryTamaTy HATPilO Ha AwoA4el | TBAPUH B OCHOBHOMY
OMNUCYOTbCA AK MeTaboniuHi NnopyLleHHA. Byno NoKasaHo, Wo HaBiTb He3HaYHe 36inbleHHA A060BOT 403K FyTamMa-
Ty HaTpPit0 3HAYHO MiABULLYE PU3MK MeTaboNiYHOro CUHAPOMY Ta HAAMIPHOI BarM y NEBHUX rpynax HaceneHHs:, He-
3a/1€}KHO Bif, Ai€ETU Ta piBHA Qi3MUYHOT aKTUBHOCTI. Y NiAA0CNIAHNUX TBAPUH CNOCTEPIraeTbCA OXKUPIHHSA, 36iNblUEHHSA
Macw Tina, PO3BUTOK IHCYNIHOPE3UCTEHTHOCTI, CEKPEeLLiA COMATOCTAaTMHY Ta iHCY/iHY. 30Kpema, NOBIAOMAANOCA, L0
3aCTOCYBaHHA [yTamaTy HaTpito 3MiHIOE BioXiMiuHi MapameTpu cMpoBaTKKM KpoBi. MiABULLEHHA PIBHSA INHOKO3M, iHCY-
NiHY, 3ara/IbHOro XONecTepuHy Ta TPUMNILLEPUAIB Y CMPOBATLL KPOBI, AKi HalluacTilLe NOB’A3aHi 3 ypaXKeHHAM NeviHKu
Ta HUPOK, Y TOMY YMC/Ii HAPKOBMX KaHanbLiB. Mpn uboMy y cedvi BUABNAETLCA MMIOKO3a. BHacnigok micuesoi 3ananb-
HOI peakuii B TKAHMHI NeYiHKK BUHUKaE nimdoumTapHa iHDINbTPaLiA, 03HaKM HabPAKY, MOPYLUEHHA MiKPOLMPKYNA-
Lii, Nnporpecyounii po3BMTOK TKAHWHHOT rinoKcii, $pibpo3y Ta ninonisy. Y renatoumTax TaKoXK PEECTPYBaIN anonTos,
AOEPHUI NIKHO3, Ni3UC AAepHOT MembpaHK, BaKyoni3aLito LMTonnasmm, Habpak MITOXOHAPIN, eHAoNAa3MaTUYHUIA
PETUKYNYM i CMHYCOIgaNbHY TeneaHriekTasito, po3bMpaHHA KonareHoBMX BOJIOKOH Y NMO3aKAiTMHHOMY NpocTopi. B
TKaHMHaxX NigBuLLMBCA piBeHb BinKiB. Byno NoKasaHo, WO TpMBasie 3aCTOCyBaHHA MyTamaTy HaTpito 6e3nocepeaHbo
NiABULLYE apTepiasibHUIM TUCK Y NtoAew | TBAPUH, @ TAaKOXK BUKMKANO apUTMIto.

KnrouoBsi cnosa: raytamart HaTpito, E 621, xap4oBsi gobasku, 6ini wypi.

EFFECT OF MONOSODIUM GLUTAMATE ON ORGANS OF THE DIGESTIVE SYSTEM IN HUMANS AND RATS

Kochmar M. Yu., Golosh Ju. V., Hetsko O. I.

Abstract. Monosodium glutamate is used inside the manufacture of food, medicine and animal feed. The biggest
percentage of sodium glutamate ate up is within the populace of Asia. A number of authors report a fine potential
for the use of monosodium glutamate in medicinal drug. maximum research at the consequences of monosodium
glutamate at the body were finished in white rats. There are one of a kind evaluations about the extrapolation of
the effects of experiments with laboratory animals to human beings. the overall effect of monosodium glutamate
on humans and animals is defined in particular as metabolic problems. Its been verified that growing the day by
day dose of monosodium glutamate extensively extended the danger of developing metabolic syndrome and
overweight in a specific populace, no matter food regimen and level of physical pastime. In laboratory animals there
has been weight benefit, weight problems, development of insulin resistance, impaired secretion of insulin and
somatostatin. In particular, changes in serum biochemical parameters have been stated with using monosodium
glutamate. For example, glucose, insulin, general cholesterol and triglycerides increased within the serum, most
normally associated with liver and kidney harm, specially inside the renal tubules. Glucose became detected inside
the urine. Due to the occurrence of local inflammatory reactions within the liver tissues, there was an infiltration
of lymphoid cells, there have been signs of edema, microcirculation issues, revolutionary improvement of tissue
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hypoxia, fibrosis and fatty decomposition. Hepatocytes also recorded apoptosis, pyknosis of nuclei, lysis of the
nuclear membrane, vacuolation of the cytoplasm, edema of mitochondria, dilation of the endoplasmic reticulum
and sinusoidal capillaries, disorganization of collagen fibers inside the extracellular area. An interesting reality is the
increase in the degree of proapoptotic proteins in tissues. Prolonged use of monosodium glutamate has been shown
to directly boom blood strain in human beings and experimental animals, as well as to cause useful changes within
the shape of arrhythmias.

Key words: monosodium glutamate, E 621, food additives, white rats.
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MODERN PRINCIPLES OF THE NEUROMUSCULAR DENTISTRY
AND THEIR PRACTICAL APPLIANCE IN SPORT

National University of Ukraine on Physical Education and Sport (Kyiv, Ukraine)
Pastuhova_V@ukr.net

Today, the dental-jaw mouthguard is used not only as a device for preventing facial and dental injuries. This
article presents a review of the scientific literature of domestic and foreign authors regarding the use of neuromus-
cular caps. The pros and cons of its use were analyzed, and the prospects for promoting this topic among domestic
doctors, physiologists, and morphologists were assessed. A review of more than twenty scientific works by domestic
and foreign authors was conducted, relating to data that highlight neuromuscular approaches in dentistry, modern
instrumental research, and the facts of the use of neuromuscular mouthguards in athletes of various professional
orientations.

As a result of the conducted retrospective analysis of the literature, it was possible to establish that the neuro-
muscular cap can be recommended for athletes who need strength for explosive, short-interval loads in the anaero-
bic strength mode. However, simultaneously, a negative effect on aerobic potential and performance is described in
those sports that require active oral ventilation. Such a contradiction in scientific facts and ambiguity in the decision
to apply a neuromuscular guard to athletes of a particular sports profile requires further monitoring of the results of
both already conducted studies and the active organization of new ones. In addition, a detailed familiarization with
the principles and concepts of neuromuscular dentistry is relevant due to the low awareness of doctors and sports
coaches in this matter in general.

Key words: neuromuscular mouthguards, dentistry, sports performance.

Connection of the publication with planned re-
search works. The work is a fragment of the research
topic “Influence of exogenous and endogenous factors
on the course of adaptive reactions of the body to the
physical exertion of various intensities”, state registra-
tion number 012U108187.

Introduction. With the introduction of the concepts
of neuromuscular physiology into dentistry, intraoral de-
vices appeared, the prototype of which is banal sports

mouthguards; however, unlike the simple protective
properties of the latter, the first ones are aimed at bring-
ing the tone of the muscles of the head, neck and even
the whole body to a new, most optimal for the individ-
ual, functional level by correcting the occlusion. At the
same time, the concept is being actively promoted that
physiological occlusion, which is carried out according
to the neuromuscular, i.e., the shortest and most ener-
gy-saving trajectory, improves neuromuscular impuls-
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