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Modern medicine is gradually losing the mononosinialgnature of the disease course, and the tremcrtts
polymorbidity is becoming more and more noticeablee combination of multi-organ changes has a mnegaffect on the clinical
course of all diseases. A frequent common comhinain clinical practice is a combination of chrorpancreatitis and
hypertension. The purpose of our study was to deter the effect of laboratory parameters of théoaidant defense system and
markers of inflammatory response on the intensityalbdomenalgia in patients with chronic pancresatitomorbid with
hypertension disease. The results of our studg@rglementary to the fundamental knowledge on #tkeqgenesis of combined
pathology, namely the element of a subjective patanformation - abdomenalgia. It has been prokanhleukocytes, ESRi1-
antitrypsin, glutathione peroxidase, selenium aind are key parameters in the formation of abdoi@én. Based on these
laboratory parameters activity level, it is reconmahed to expand the basic set of medical measumdén to accelerate removing
of abdomenalgia.
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pathogenesis, possibility of correction”, state istgation No. 0118U004365.

One of the major problems in modern medicine is adma (multimorbid) conditions, which
occupy a leading place in the daily practice ohiclans. This is due to many reasons, because the
combination of two or more diseases mutually coogpé the course of each other, significantly imtreer
guality of patients’ life, complicate the diagnagtrocess and require using a whole arsenal okdwigich
are often incompatible with each other [1].

Therapeutic nosologies, which can often be combimedude chronic pancreatitis (CP) and
hypertension disease (HD) [2]. At first sight, taeliseases are pathogenically difficult to asseanth
each other. However, a number of researchers paotrib the presence of common etiopathogenetis link
in the formation of combined pathology [2, 6, 7héof them is the presence of a systemic inflammato
response that causes the continuity of pathologltahges and promotes disease progression [9]llEqua
important is the role of oxidative stress, which¢@ding to current scientific claims, is considkie
significant pathophysiological mechanism for manisedses formation. Intensification of lipid
peroxidation processes under the conditions of lamz® or insufficiency of the antioxidant systenthis
basis for excess free radicals accumulation witteésquent damage to the vascular wall and deepening
ischemic changes in organs and tissues [3].

In our opinion, a detailed study of the abdomiraghpsyndrome in patients with a combination of
CP and HD is interesting. This is primarily duethie fact that abdominal pain is a leading complaint
almost all patients with chronic pancreatic disg@&¥e). The mechanisms of the abdomenalgia syndrome
formation are diverse, however, the main role bgdoto the focus of inflammation present in the
parenchyma of the pancreas gland [4]. Activatiod parsistence of the inflammatory response ceytainl
disrupts the equilibrium in the pro- and antioxid@hO) system. With the imbalance of the antioxidan
system, the most favorable conditions for trigggroxidative stress are formed, which in the long ru
significantly worsens the course of the diseasedmtermines the severity of the clinical picture.

The purposeof the study was to identify key indices of inflaratory response and antioxidant
defense system that are leading in the abdominalgreset in patients with comorbid pathology (chcon
pancreatitis and hypertension disease).

Materials and methods.In order to achieve this purpose, we have performedmprehensive
general clinical and laboratory examination of p@fients with stage || CP and HD who were hosziéali
at Khust Central District Hospital within 2017-20Ihe diagnosis of CP was based on the positions of
“Unified Clinical Protocol of Primary, Secondary p&ialized) Medical Assistance and Medical
Rehabilitation. Chronic pancreatitis ”, approvedtbg MOH of Ukraine’s order No. 638 of 10.09.2014;
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HD — on the requirements of the “Unified ClinicatoRbcol for Primary, Emergency and Secondary
(Specialized) Medical Care. Hypertension”, approwsdthe MOH of Ukraine’s order No. 384 of
24.05.2012, clinical recommendations for hyperi@mdiy the European Society of Hypertension (ESH)
and the European Society of Cardiologists (ESC)82ind 2018 ).

We divided all patients into two groups. The bésighe division was the assessment of abdominal
pain on a ten-point visual-analogue scale of phid.(Bonica, 1990). Group | (n = 17) includedgy#s who
indicated pain intensity of five or less pointspigp Il (n = 85) included patients with pain intepf six or
more points. Duration of CP in patients of growpalks 5.71+2.37 years, HD - 5.24+2.01 years, in gibup
6.14+3.04 years and 5.95+2.79 years, respectiVélg.gender distribution of the study groups indidea
predominance of males in group | (n = 10 vs. n an®) female dominance in group Il (n = 50 versas3h).

For the study of the pancreas exocrine secretioctifon, determination of the fecal elastase-1 (FE-
1) level was performed by ELISA test (Pancreat&skse 1 Stool Test).

In order to diagnose the activity of inflammatogsponse markers in the examined patients, we
measured the content of the following parametershi patients’ blood: leukocytes, erythrocyte
sedimentation rate (ESR), albumin, interleukini4-4) and interleukin-6 (IL-6) (by means of enzyme-
linked immunosorbent assay), fibrinogen (R.A. Rugtse gravimetric methodj1-antitrypsin ¢1-AT)
(immunoturbidimetric method), and cortisol (enzymmenunoassay).

Out of a wide arsenal of known representativeb@fntioxidant system, we determined the levels
of such antioxidants (AO) in the blood of our pateewith CP in combination with HD: glutathione
peroxidase (GPO) by enzyme immunoassay, transfeyrimmunoturbidimetric method, selenium (Se)
by spectrofluorometry and zinc (Zn) by means ofratoabsorption spectroscopy.

All studies were carried out in compliance with theain provisions of the World Health
Association Declaration on Ethical Principles farhian Research (1964-2000), GCP (1996), the Council
of Europe Convention on Human Rights and Biomeeicih04.04.1997.

Data Processing. Statistical analysis of the stedults was performed with a personal computer
using Microsoft Office Excel and Statistica for Wows 10.0 software packages. The difference between
the data was considered significant at p <0.05. Stagstical significance (p) of the mean valueshia
studied samples with normal distribution was asskssing the Student's test and, in the absersigrs
of normal distribution, the Wilcoxon test.

Results of the study and their discussionn all of our patients, the syndrome of abdomiraahpvas
dominant, but not the only one in the clinical s@urThus, in addition to abdomenalgia, dyspeptici®me,
exocrine secretion failure syndrome, asthenoveagetand hypertension syndromes were recorded.

Concerning the level of blood pressure, it metdtieeria of 1-2 degree arterial hypertension (in
group | — 153.98+10.18 / 95.27+9.25 mm Hg, in grdugf patients — 155.35£9.49 / 93.53£9.17 mm HQ)
and did not differ significantly between group8AT) = 0.59; p (DAT) = 0.48).

It is well known that in the presence of chronia@@atitis, special attention of clinicians is feed
on the detection of exocrine hypofunction of thagraas and the possibilities of its correctiompdtients
of our study groups, the exocrine secretion faiafréhe pancreas fluctuated on the border of madenad
mild degree according to the results of the analgsithe elastase-1 content in feces without Statily
significant difference between the groups (in patieof group | - 158.94+21.86 mcg / g, in the sy
of group Il - 157.60£16.37 ug / g (p = 0.77), fig.
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The next step in our study was to determine theléewf the laboratory parameters in the
inflammatory response. In general, pain is onédeffive classic signs of inflammation and its ocence
is the result of the direct or indirect action atigators, mediators of the inflammatory processtios
sensitive nerve endings. The assessment of intiaeseproduce the of the inflammatory responseitct
in the groups of patients examined by us represbat®llowing features (table 1).

Table 1
Activity of inflammatory markers in the blood of patients with CP combined with HD
Indices Group 1 GrouplII D_iffe_r_ence
(n=17) (n=85) reliability (p)
Leukocytes 4.0-9.0, g/L 6.10+1.91 9.36+£2.69 0.7%#10
ESR 2-15, mm/hour 6.06+2.79 10.53+5.54 0.002
Albumin 38-51, g/L 40.29+3.41 39.25+2.71 0.17
Fibrinogen 1.8-3.5, g/L 2.83+0.43 2.95+0.56 0.39
IL-4 0-4, pg/ml 2.01+0.16 1.91+0.22 0.11
IL-6 0-10, pg/ml 11.71+1.50 11.99+1.62 0.52
al- antitrypsin 0.9-2.0, g/L 1.4140.16 1.5440.25 0.0
Cortisol in the morning 190-690, nmol/L 898.82+250. 975.48+222.65 0.21

Visual data indicate a pronounced activity of inflaatory response in patients of group I, whose
intensity of abdominal pain was higher than ingra$ of group I. This was confirmed by the presasfce
statistically significant differences between theups in terms of: ESR (p = 0.002), leukocyte level
(p=0.7 * 10-5) andul-AT (p = 0.04). Therefore, we can assume thatetHaboratory markers of
inflammation are active participants in the forroatbf pain. Increased leukocyte levels and accibera
of ESR are a direct consequence of the activatimhsgnthesis of a humber of inflammatory mediators.
As for the involvement of1-AT in the cascade of the inflammatory resportsepie is also unambiguous,
as it is one of the most active inhibitors of lyso&l proteases released from granules of activated
damaged polymorphonuclear leukocytes, as well asgalator of leukocyte migration and leukocyte
balance. Although the levels of the interleukindemstudy did not manage to achieve cross-group
differences, however, in Group |, there was a tangdor more active involvement of anti-inflammator
IL-4 and lower concentration of pro-inflammatory-@, which also explains the lower severity of
abdomenalgia.

Harmony and consistency in the system of prooxilamd AO provides homeostasis of the
body. In the presence of chronic inflammation andcceonditions of comorbidity, the balance of this
system is broken. This may be due to both the esxoesmount of oxidants and the insufficient capaci
of the AO. In our study, we tried to determine #utivity of the antioxidant system in patients W@k
associated with HD, depending on the severity dfoatinal pain. The results obtained are summarized
in table 2.

Table 2
Level of antioxidants in the blood of patients witha combination of CP and HD
Indices Groupl GrouplIl D_iffe_r_ence
(n=17) (n=85) reliability (p)
Glutathione peroxidase 12.5-200, ng/ml 51.46+10.84 43.97+10.58 0.009
Selenium 23-190, pg/L 72.53£15.59 61.91+18.58 0.03
Zinc 543-1130, pg/L 874.18+222.06 714.42+188.67 08.0
Transferrin 2.0-3.6, g/L 2.34+0.29 2.33+0.24 0.89

The results indicate statistically significant hegtglutathione peroxidase activity in patients of
group I. The involvement of transferrin in the di@tion of abusive stress in patients of the batugs
was almost the same, so we cannot speak aboututaignificance of this AO in the development of
pain syndrom. Let us dwell on the analysis of teeaBd Zn effect on the severity of abdomenalgiae On
of the properties of selenium, as AO, is its apilib accumulate in the focus of ischemia, which
necessarily arises under the conditions of oxi@asivess, and to produce active membranous resgstan
The antioxidant property of zinc is related toatslity to inhibit the formation of kD, and hydroxyl
radicals.

Naturally, the most informative way is to determihe concentration of trace elements in the tissue
of the pancreas, but such research is invasivechMitinits the possibility of its use in daily pra.
Instead, determining the level of essential trdements studied in the blood is a direct reproduche
mean value of their recent entry into the humanybeih food. In addition, the pancreas belongs to a
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group of parenchymal organs that have the abilitdeposit both Se and Zn. Both microelements under
study are structural components of potent AO ofyeraic origin (Se - glutathione peroxidase, Zn -
superoxide dismutase). Due to the higher conteSeah the blood of group | patients in comparigati

the results obtained in patients of group Il, #neel of GPO is also naturally higher. This is du¢he fact
that four Se atoms are required for the synthesane GPO molecule. The role of GPO in multifactor
protection of the whole body from the productsreéfradical peroxidation is leading. And this iafaoned

by a number of scientific studies.

In our opinion, the lower concentration of Se, @R O in the blood of patients of group Il, unlike
the examined group I, causes insufficient abilityhe antioxidant protection system to suppresdatiie
stress. Therefore, due to insufficient intensitgulation of radical formation, patients will subjeely
have a more pronounced level of abdomenalgia, whiktisignificantly impair the quality of their lé and
contribute to the deepening of pathological changes

Our statements clearly correlate with the scientifew of prof. L.S. Babinets, who also indicates
the dominance of deep deficiency of antioxidantesysin patients with comorbid pathology (CP and
osteoarthritis) [1]. A study by K. Venardos et pgrformed in rats, demonstrated that Se deficiency
contributes to damage of the endothelium of thewas wall and myocardium by enhancing protein and
lipid peroxidation [8]. B. N. Girish et al assesgbd content of zinc in patients with CP and stddresir
relationship with exocrine and endocrine failurgpahcreas. The study involved 101 patients witraGe
113 healthy controls. The mean Zn level was sigaiftly lower in patients with CP compared to theugr
of healthy persons [5]. According to prof. T.M. kdiich for the treatment of abdominal pain in Cksit
promising to use antioxidants that are able tovaltiinhibit oxidation, block catalysts of free real
oxidation, activate antiradical enzymes of the g¢cton system [4].

Thus, as a result of the study, we have managetetermine which indices of inflammatory
response and AO system most actively affect the jp@énsity in patients with a combination of CRian
HD, which will permit to apply comprehensive patkagtically justified therapy with the possibility o
reducing the abdominal pain intensity in clinicedgtice.

1. Subjective perception of abdomenalgia in chrg@iocreatic injury depends on the features of
the inflammatory response course and homeostasie @ntioxidant system.

2. Among laboratory parameters that identify thehefinflammatory response activity, leukocytes,
erythrocyte sedimentation rate, aridantitrypsin play a leading role in the severityain.

3. Glutathione peroxidase, selenium and zinc aeédy laboratory parameters of the antioxidant
group that significantly affect the abdominal paitensity in patients with chronic pancreatitis and
hypertension disease.

Prospects of further research are as follows. Idesrto deepen and improve the knowledge gaineddutiis study,
we consider it necessary to further increase thalmer of patients with comorbid pathology in thedgtgroups and to expand the
spectrum of diagnostic search with involvement afenfaboratory parameters.
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POJIb MAPKEPIB 3AITAJIBHOI BIATIOBIJI
TA AHTUOKCHUJAHTHOI'O 3AXUCTY
V HATOT'EHE3I ABIOMEHAJITTI Y TAIIIEHTIB
13 XPOHIYHUM NAHKPEATHUTOM,
KOMOPBIJIHUM I3 THNTEPTOHIYHOIO

XBOPOBOIO
Apxiii E.J., ITpuinnko JLB., Topienko O.M.
Mockaas O.M.

CyuyacHa MeIUIKHA MOCTYIIOBO BTpavae
MOHOHO30JIOTIUHHI XapaKTep nepediry 3axBOpIOBaHb, 1 BCe
MOMITHIIIE  CTa€ TEHACHWiSA JO  MOJIMOpPOigHOCTI.
Ioennanus MYJIBTHOPTaHHHX 3MiH HEraTHBHO

BiZIOMBAEThCSL HA KIIIHIYHOMY Iepediry BCiX 3aXBOPIOBaHb.
JocuTh YacTUM TOEIHAHHSAM B TPAKTHLI KIIHIIHCTIB €
MOEJHAHHS XPOHIYHOrO MAaHKpeaTHTa 1 TiNepTOHIYHOT
XBopoOH. Mera Hamoro MJOCHIDKEHHS Moysraga y
BU3HAYCHHI BIUIMBY J1a0OPAaTOPHUX MapaMeTpiB CHCTEMH
AQHTHOKCHIAHTHOTO 3aXHCTY Ta MapKepiB 3amajabHOI peaKiii
Ha IHTEHCHUBHICTh abJOMEHAIITil y XBOPHX HA XPOHIUHUH
MaHKPEAaTUT B TO€AHAHHI 3 TINEPTOHIYHOI XBOPOOOIO.
Pe3ynpraT  HAIIOro JOCIHIIKEHHS €  JONOBHEHHSIM
(yHOaMEHTaNbHUX  3HAHb  [ATOreHe3y  I[O€JHAHOI
MaToJIOTil, @ caMe eJleMEHTy (OPMYBaHHS CYO'€KTUBHOTO
napamerpa - abgomenanrii. JloBeneHo, mio JIEHKOLUTH,
IIOE, al-aHTUTpHIICKH, TJIyTaTHOHIEPOKCUIA3a, CEINCH i
LOUHK € KIIOYOBUMH TapameTpamu (OpMyBaHHS OONIO B
xuBOTi. Ha OCHOBI pIBHS aKTHBHOCTI 3a3Ha4YeHHX
11ab0paTOpHHX MapaMeTPiB PEKOMEHIOBAHO PO3IIUPIOBATH
0a30BHIl KOMILUIEKC MEIMKAMEHTO3HUX 3aXOJiB 3 METOIO
MPUCKOPSHHsI HiBEIIOBaHHs a0JOMEHaIT .
KnrouoBi cioBa:  xpoHiuHmit

rineproHiyHa  xBopoOa,  abgoMeHaris,
3alaJIeHHs, aHTHOKCH/IAHTH.
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POJIb MAPKEPOB BOCHHAJIMTEJIBHOI'O
OTBETA 1 AHTHOKCHUJIAHTHOM 3AIIMTHI
B TATOI'EHE3E ABJIOMEHAJITUHN
B MAIIMEHTOB C XPOHUYECKHUM ITAHPEATUTOM,
KOMOPBHUJHBIM C THIIEPTOHUYECKOM
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CoBpeMeHHast MeAUIIHA MIOCTETIEHHO TepseT
MOHOHO30JIOTHYECKUI XapakTep TeueHHs 3a00JicBaHUMN, W BCe
3aMETHee CTAaHOBUTCS TEHACHIUSA K  IOJIUMOPOHIHOCTH.

CoueraHue MyJIbTHOPIaHHBIX U3MEHEHUH HETaTUBHO OTPaXKaeTCst
Ha KIMHUYECKOM TE4YeHHH Bcex 3aboneBaHuil. JlocTaToyHO
9acTBIM COYETAaHWEM B MPaKTHKE KIMHUIUCTOB SBIISETCS
COYETaHHE XPOHUUECKOTO MAHKPETaTHTa U THIEPTOHUYECKOH
Oosie3nu. Llenp Halero mcciaemoBaHHs COCTOSUIA B ONPE/CIICHUH
BIIMSTHHAS TAOOPATOPHBIX NAapaMEeTPOB CHCTEMBI aHTHOKCUIAHTHOM
3aIIUThHI U MAPKEPOB BOCHAIMTENBHON PEaKIMU Ha UHTEHCUBHOCTD
aboMeHaNruu y OONBHBIX XPOHUYECKUM IIAHKPEaTUTOM B
COYETaHUM C TUIEPTOHMUYECKOW Oone3Hpio. PesynmpraTel Harrero
HCCIENOBAHUA  SBISAIOTCS  JIOMOJHEHHEM  (yHIAMEHTaIbHBIX
3HaHM IIaTOreHe3a COYETAaHHOW IATOJIOTMH, a UMEHHO 3JeMEeHTa
(dopmupoBaHHs CYOBEKTHBHOTO IapaMeTpa — aOJOMEHAITHH.
Hokazano, uyro  n;eiikomutel, COD,  ol-aHTUTpHUINCHH,
[IIyTaTHOHIIEPOKCH/Aa3a, CEIEeH M LUHK SBISIOTCS KIIOYEBBIMU
nmapamMeTpaMu popMupoBaHus 605U B )kuBOTE. Ha 0ocHOBE ypOBHS
aKTHBHOCTH yKa3aHHbIX 11a60PaTOPHBIX rapaMeTpoB
PEKOMEHOBAHO PacIUPATh 0a30BbIi KOMIUIEKC MEJMKaMEHTO3HbIX

MEPOIPHUSITHIA c LEBIO YCKOpEHHUS HUBEJIAPOBAHHUS
a0JOMEHAJITHH.
KioueBbie cJIoBA; XPOHUYCCKUIA MaHKpPEaTuT,

THIIEPTOHUYECKAs 00JIe3Hb, A0JOMEHAITHS, MAPKEPbl BOCHIATICHUS,
AQHTHOKCHIAHTBI.
Penensent Karepenuyx LII.

EFFICACY OF PHARMACOLOGICAL CORRECTION OF MAGNESIUM  DEFICIENCY
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Thepurpose of the study was to assess the efficattyeodpy with addition of magnesium orotate (MOpétients (pts)
with AH and type 2 DM with hypomagnesemia. Theltof&2 pts with AH and DM with hypomagnesemia weramined. After
registration of the baseline data, baseline thevesmy prescribed to all pts, 32 of them (group Ihivled an additional MO for 8
weeks and 28 pts were included in the comparisonmrt was found that antihypertensive efficacg haen more significant in
group 1. In group 1 showed significant positiverges in lipid and carbohydrate metabolism and aleitiy an improvement in
the quality of life. Thus, an addition of MO iretitomplex therapy of pts with AH and DM with hypanasemia increases the
efficacy of antihypertensive therapy, positivelfeats glucometabolic parameters and the qualitijeoiin this category of patients.

Keywords: magnesium deficiency, arterial hypertension, tgpdiabetes mellitus, daily blood pressure momitmpri
treatment.

The work is a fragment of the research project “Blepment of methods for early diagnosis and drugyention of
fibrosis processes in patients with comorbid patlggl (hypertension and type 2 diabetes mellitusptham the assessment of
cardiohemodynamics and renal function”, state régison No. 0120U102062.

Significant data have been collected on high pexnad of arterial hypertension (AH) in patients with
type 2 diabetes mellitus (type 2 DM) [2]. The conation of hypertension and type 2 DM leads to thiéual
influence on the course of the diseases, naturesewgkity of complications, often aggravates diaig)o
determines a specific choice of drug therapy. $ti@en demonstrated that the combination of AHtyme
2 DM is associated with earlier disability of treshort of patients, increased risk of development o
cardiovascular complications and higher mortabitie rompared to the whole population [6].
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