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The continuous growth of cardiovascular diseases is one of the important challenges facing the modern medicine. They are
the primary cause of death both in developed countries and in Ukraine in particular.

The aim of the study is to perform analysis of modern literary sources related to the role of cytokine gene polymorphism in
the development of acute myocardial infarction.

The basis for the search for candidate genes was study of individual characteristics and identifying genetic polymorphisms
that increase the risk of triggering mechanisms of atherosclerotic lesions of the coronary vessels and the consequent acute
myocardial infarction development. Cytokine genes feature a very high level of polymorphisms. The obtained results of the study
are quite contradictory, in addition there is no consensus on their application. One of these candidate genes is the gene encoding
interleukin-6 production. This is one of the proinflammatory cytokines, elevated levels of which are associated with the development
and course of coronary heart disease, as well as with the processes of the atherosclerotic plaque destabilization. Polymorphic
marker in interleukin-6 (-174-G/C) gene promoter is associated with IL-6 gene expression level and the level of Interleukin-6 in
plasma, and can affect the course of ischemic heart disease. The tumor necrosis factor-a is a multifunctional proinflammatory
cytokine which is produced mainly by monocytes and macrophages. Concentration of tumor necrosis factor-a in blood plasma
is constantly increased in patients after acute myocardial infarction with an increased risk of recurrent coronary events. These
data support the hypothesis that stable patients are at risk of constant inflammatory instability. Increased production of tumor
necrosis factor-a is considered an important cause of destabilization of atherosclerotic plaques. The gene cluster of tumor
necrosis factor-a is within the region of class 1l genes of highly polymorphic major histocompatibility complex, located on human
chromosome 6 at the position 6p21.1-21.3. Another candidate gene encodes interleukin-10, being an anti-inflammatory cytokine
is an inhibitor of inflammation located on chromosome 1 at the position 1g31-q32. The research identified a number of IL-10
gene polymorphisms at positions -592, -627, -1082.

Conclusions. Analysis of the above literature allows us to make a conclusion that: first, the concentration of cytokines depends
on the genetic characteristics of an individual; secondly, cytokine gene polymorphism may be of importance in regard to
the course of coronary heart disease.

3HaueHHA noAimopdi3amy reHiB LUTOKIHIB y pO3BUTKY rocTporo inpapkry Miokapaa
€. B. Ciab

OpnHa 3 Baxnmeux Npobnem cyvacHoi MeauLmnHu — be3nepepBHe 3poCTaHHs CepLIEBO-CyaANHHIX 3aXBOPIOBaHb, LLO € NPOBIAHO0
MPUYNHOK CMEPTI K Yy PO3BUHEHUX KpaiHax CBITY, Tak i B YKpaiHi 3okpema.

MeTa po6oTu — npoaHanisyBaTi Cy4acHi HayKoBi NiTepaTypHi Jxepena LoAo 3Ha4yeHHs NoniMopdiaMy reHiB LMTOKIHIB Y
PO3BUTKY FOCTPOro iH(hapKTy Miokapaa.

BuBYeHHs iHaMBIoyanbHWX 0COBNMBOCTEN NIOAMHM Ta BUSIBIEHHS TeHETUYHUX NOMIMOPI3MIB, LLO 30iMbLLYIOTb PU3NK 3amycKy
MEXaHi3MiB aTepoCKNepOTUHHOTO yPaXKeHHS KOPOHAPHMX CYAMH Ta, SiK HACTIAOK, PO3BUTOK rOCTPOro iHapkTy Miokapaa, ctano
OCHOBOIO NMOYATKY MOLLYKY reHiB-kaHAWAATiB. [eHW LMTOKIHIB MatoTb Ay»Ke BUCOKWIA CTyMiHb noniMopdiamy. Peaynbratv gocni-
[KeHb AoBoni cynepeynusi. Kpim Toro, BiACYTHIl KOHCEHCYC LLOAO iXHBOTO 3acTocyBaHHS. OfvH i3 Taknx reHiB-kaHaWAaTiB — reH,
Lo KoAye NpOoAyKLito iHTpenewkiHa-6. Lie — oavH i3 npo3ananbHuX LMTOKIHIB, NiABULLEHI PIBHI SKOTO MOB'A3YHOTb i3 PO3BUTKOM
i nepebirom ilemiyHOi XxBOPOOM Cepusl, a Takox i3 npouecamu AecTabinisauii atepocknepoTnyHoi Gnsawwku. MonimopdHui
mapkep y npomotopi reHa I1-6 (-174-G/C) acouirnoBaHun i3 piHeM excnpecii reHa IJ1-6 i 3 piBHeMm iHTepnelikiHa-6 y nnasmi, wo
MO>XXe BnnvBaTy Ha nepebir ieMiyHoi XBopobu cepList. PakTop HEKPO3Y MyXIMH-0 — Lie 6araTodyHKLOHaNbHWIA Npo3anarnbHUi
LIMTOKIH, L0 YTBOPIOETLCS 30e6inbLLIOro MOHOLMTaMK Ta Makpodaramun. KoHLEeHTpaLlis y nnasmi KpoBi dhakTtopa HEeKpo3y nyx-
NNH- NOCTIHO MiABULLEHa Y XBOPWX MIiCNs FOCTPOro iHDapKTY Miokapaa 3 NiABULLEHVM PU3MKOM MOBTOPHMX KOPOHAPHWX NOAN.
Lli paHi nigTpumytoTh rinoTesy, WO NocTiHa 3ananbHa HecTabinbHICTb NPUCYTHS cepen CTabinbHux nauieHTis. MigBuLLeHHs
npoayKUii dhakTopa HEKpO3y MyXMMH-0 PO3MNSAAETLCS SK BaXMMBa NpuivHa Aectabinisauii atepocknepoTnyHoi Gnswku. leH
KnacTepa haktopa Hekpo3y NyxyH-a nepebyBae B Mexax perioHy reHis |l knacy BUCOKOMONiMOpPGHOro rofioBHOTO KOMMIIEKCY
riCTOCYMICHOCTI, pO3TaLlOBaHW Ha NIOACKKIN 6 XxpoMocoMi B no3uuii 6p21.1-21.3. IHWWI reH-kaHanaaT kopye iHTepnenki-10:
npoTU3ananbHWiA LATOKIH € iHMBITOPOM 3ananeHHs, posraloBaHuin Ha 1 xpomocomi B no3uuii 1g31-g32. Y pocnimkeHHsx
BUSIBNEHUI NoniMopdiam reHa iHTepnenkii-10 y noauuisx -592, -627, -1082.

BucHoBku. AHani3 HaykoBOI NiTepaTypy Nokasye: KOHLEHTPALst LUTOKIHIB 3aNeXUTb Bif, reHETUYHUX 0COBMBOCTE iHAMBIAA;
noniMopdi3M reHiB LIUTOKIHIB MOXeE MaTh 3HaYeHHs! LLoao nepediry ilemiyHoi xBopobu cepuis.

3HaueHue noAumopdr3Ma reHoB LLUTOKUHOB B pa3BUTUU OCTPOro MHdapKTa MUOKapAa
E. B. Cupb

OpHa 13 BaXHbIX NpobreM COBPeMeHHOM MeaMLMHbLI — HEMPEPbIBHbIA POCT CepAeYHO-COCYaANCTLIX 3aboneBaHuit, KoTopble
SBMAKTCS BeAyLUei NPUYMHOA CMEPTU Kak B Pa3BUTbIX CTPaHax Mupa, Tak U B YkpauHe B YaCTHOCTH.

3anopoxckuin MeguumnHekni xypHarn. Tom 19, Ne 5(104), ceHTa6pb—okT6pb 2017 .



Lienb paboTbl — npoaHan13npoBaTb COBPEMEHHbIE HaY4HbIE NUTEPATYPHbIE UCTOYHUKW O POW MONMMOpPEM3Ma reHOB LIMTOKMHOB
B Pa3BUTUM OCTPOrO MH(hapKTa MuUokapaa. MsyueHne nHamBmayanbHbix 0COBEHHOCTEN YeroBeKa U BbISBIIEHNE FEHETUYECKUX
MonMMopgX3MOB, yBENUYMBAIOLLMX PUCK 3anycka MeXaH3MOB aTepOCKIepOTUYECKOrO MOPaXKEHNS KOPOHAPHBIX COCYAOB U, Kak
CreacTBue, passuTHe OCTPOrO MHpapKTa M1OKapAa, CTano OCHOBOW Havana noucka reHoB-KaHAMAATOB. [eHbl LIUTOKUHOB UMELOT
O4eHb BbICOKYO CTEneHb nonumopduama. Pesynbratsl MCCnenoBaHuii 4OCTAaTOMHO NPOTUBOPEYMBEI, KDOME TOrO OTCYTCTBYET
KOHCEHCYC OTHOCUTENbHO UX NpuMeHeHWs. OauH 13 TakuX reHOB-KaHAMAATOB — reH, KOQUPYHOLLMIA NPOAYKLIMIO UHTPeneikuHa-6.
370 — 0AMH M3 MPOBOCNANTENBHBIX LIMTOKVHOB, MOBbILLIEHHBIE YPOBHW KOTOPOTO CBA3LIBAIOT C PA3BUTUEM W TEYEHWUEM ULLEMU-
yeckoit BonesHu cepaua, a Takke ¢ npoueccamy fecTabunmuaaumy atepockiepoTUieckon ornswky. MNonumopdHbIn Mapkep B
npomotope reHa UJ-6 (-174-G/C) accoummnpoBaH ¢ ypoBHeM akcnpecci reHa UJ1-6 1 ypoBHeM UHTEpneknHa-6 B nnasve, Y4to
MOXET BMUSITb Ha TeYEHWEe uLleMnyeckoi 6onesnn cepaua. PakTop Hekpoaa OmyXorei-a — 3T0 MHOTodyHKLMOHaMbHbIV MPOBOC-
nanuTenbHbIA LMTOKMH, 06Pa3yHoLLMIACS B OCHOBHOM MOHOLMTaMu U Makpodparamu. KoHUeHTpaumm B nnasme kposu dhaktopa
Hekpo3a onyxoreli-a NOCTOSIHHO MOBbILLEHa Y 60MbHbIX MOCHe 0CTPOro UHaPKTa M1OKapAa C NOBbILLEHHbBIM PUCKOM NOBTOPHbIX
KOPOHapHbIX COBbITUIA. TV AaHHbIE MOAAEPKMBAIOT FMMNOTEY, YTO NOCTOSIHHAS BOCManuTenbHas HeCTabubHOCTb NPUCYTCTBYET
cpenu CTabunbHbIX NaLyeHToB. MoBbileHWe NpodyKLmMKM (hakTopa HEeKpo3a Onyxonei-0 paccMaTpUBaETCS Kak BakHas NpuinHa
AecTabunuaaumm atepocknepoTnieckon bnswku. MeH knacTepa hakTopa Hekpo3a onyxorneii-a HaxoauTCs B Mpeaenax pervoHa
reHoB |1l knacca BbICOKOMONMMOPHOTO FaBHOMO KOMMIEKCA MMCTOCOBMECTUMOCTU, PACNONOXEH Ha YENOBEYECKON 6 XpOMOCoMe
B no3vumm 6p21.1-21.3. [ipyron reH-kaHanaaT Koampyet MHTepnenkuH-10 — npoTMBOBOCTANUTENbHBIN LUTOKUH ABASIETCSA UHIW-
6MTOpPOM BOCNaneHns, pacnonoxeH Ha 1 xpomocome B noanumn 1931-q32. B nccnenoBaHmsix BbISBREH psig NonMMopdramoB
reHa nHtepnenkui-10 B nosvuumsx -592, -627, -1082.

BbiBoabl. AHanu3 Haquon NiTepaTtypbl NOKasblBaeT. KOHLUEHTPauMa LUMTOKMHOB 3aBUCUT OT MeHETUYEeCKUX 0cobeHHocTEN

nHauBMAa; I'IOJ'IVIMOp(bVISM rEHOB LIUTOKMHOB MOXET UMETb 3HaYEHWe ANs TeYeHUs nemnyeckomn GonesHm cepaua.

Actuality

The continuous growth of cardiovascular diseases (CVD) is
one of the important challenges facing the modern medicine.
They are the primary cause of death both in developed
countries and in Ukraine in particular. Coronary heart disease
(CHD) as a chronic disease with periods of its exacerbation is
one of the most serious health and social problems, since its
clinical form, in particular acute myocardial infarction (AMI),
has a high mortality rate [1].

Identification of atherosclerotic plaque instability early
markers has a grate practical importance for cardiovascular
complications risk stratification. Therefore, in recent years
the markers of systemic inflammatory response syndrome
are being intensively studied as predictors of CHD destabi-
lization. According to the research findings, elevated levels
of proinflammatory cytokines are evident not only in patients
with acute coronary syndrome (ACS), but also in patients with
stable form of CHD - exertional angina [2].

It is known that hereditary factors play a key role in
the development of CHD. The identification of genetic markers
of CHD destabilization risk may be useful for solving the prob-
lem of CVD prevention, therefore the study of molecular-ge-
netic characteristics of an individual is relevant with modern
trend in medicine. Hence, the scientists were focused on study
of genetic polymorphisms associated with the pathogenesis
of this disease acute condition in recent years [3].

Recent studies show the important role of cytokines in
the initiation and progression of atherosclerotic process. How-
ever, the study regarding the significance of cytokine gene
polymorphism in the development of AMI is represented by a
small number of works (papers, articles). Given the high social
significance of AMI complications, the prevention of this disease
is one of the urgent problems facing the modern cardiology [4].

The aim of the study is to perform analysis of modern
literary sources related to the role of cytokine gene polymor-
phism in the development of acute myocardial infarction.

Review of literature

The basis for the search for candidate genes was the study
of individual characteristics and identifying genetic poly-
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morphisms that increase the risk of triggering mechanisms
of the coronary vessels atherosclerotic lesions and the con-
sequent AMI development. The obtained results of the study
are quite contradictory, in addition there is no consensus on
their application. Furthermore, there exist ethnic differences
of gene polymorphism which determines the relevance of such
studies in Ukrainian population [5,6].

Cytokine genes feature a very high level of polymor-
phisms, at that the number of their sites can reach dozens.
These fragments of DNA contain the determinants of regula-
tive factors, and they are the ones that determine the intensity
with which the cells produce cytokine molecules. The presence
of gene polymorphism in promoting sites provides a variety
of individuals according to the degree of their development
during antigenic stimulation, that is, the formation of the in-
flammatory response [7,8].

The process of the inflammatory response formation is
accompanied by the production both of a fairly wide range of cy-
tokines and other mediators that form the regulatory system. It
contains elements which have a synergistic or antagonistic effect,
so affecting any pathological process in the body and variations
in its progress and results. Several studies show that the hae-
mostatic system plays an important role in the pathogenesis
of atherosclerosis and the formation of exacerbations of CHD.
Of interest is the choice of candidate genes which products are
involved in the development of inflammatory processes and
associated with increased risk of adverse outcomes in CHD [9].

One of these candidate genes is the gene encoding inter-
leukin-6 (IL-6) production. This is one of the proinflammatory
cytokines, elevated levels of which are associated with the de-
velopment and course of CHD, as well as with the processes
of the atherosclerotic plaque destabilization and the subsequent
development of acute coronary syndrome (ACS) [10,11].

Functional polymorphic marker in IL-6 (-174-G/C) gene
promoter is associated with IL-6 gene expression level and
the level of Interleukin-6 in plasma, and can affect the course
of ischemic heart disease after suffering ACS. Thus, in the study
of S. Aker et al. the CC genotype was significantly associated
with the violation of patients survival, being an independent
risk factor for death (HR 3.58, 95 % CI 1.41-9.07, p < 0.01)
according to the results of the multivariate analysis [12].

Review
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In another study conducted by M. P. Sie et al., the as-
sociation of 174-G/C promoter polymorphism with the level
of Interleukin-6 and C-reactive protein and arterial stiffness
was studied. According to the study’s findings, it was concluded
that 174-G/C IL-6 gene polymorphism was associated with
increased stiffness of arteries. Arterial stiffness which generally
increases with age is a predictor of cardiovascular disease [13].

In their study, A.V. Shevchenko et al. studied the relation-
ship of IL-6 (-174 G/C) gene polymorphism with classic risk
factors in patients who have suffered from acute myocardial
infarction. It was revealed, that the frequency of -174 GG geno-
type in the group of patients with AMI in present history was
lower as compared to healthy people. The authors concluded
that the analysed promotor region polymorphism of IL-6 gene
can be considered as an additional marker of predisposition
to vascular disorders development [14].

The tumor necrosis factor-a (TNF-a) is a peptide with
the molecular weight of 17 kDa which was discovered in
the serum of patients with malignant neoplasms. This mul-
tifunctional proinflammatory cytokine is produced mainly by
monocytes and macrophages [15].

Concentration of TNF-a in blood plasma is constantly
increased in patients after AMI with an increased risk of recur-
rent coronary events. These data support the hypothesis that
stable patients are at risk of constant inflammatory instability.
Increased production of TNF-a is considered an important
cause of destabilization of atherosclerotic plaques [10,16].

The gene cluster of tumor necrosis factor-a is within
the region of class Ill genes of highly polymorphic major
histocompatibility complex, located on human chromosome
6 at the position 6p21.1-21.3 between the lymphotoxin-a
and lymphotoxin- genes. Despite the fact that more than 30
polymorphisms of TNF-a gene are known, the greatest interest
of researchers was excited by the substitution at the positions
-238, -308, -863 [17].

Given the variety of TNF-a effects, the studies of gene
polymorphism at the position G-308A were carried out for
various diseases. However, the data obtained in regard to
the association of allele -308AA with a predisposition to CHD
are ambiguous. According to the findings of some research-
ers, the replacement of the allelic variant by the mutant one
is associated with CVD, according to other data there is no
association with CVD [18].

R. Autonicelli et al. in their study stated association
of -308A polymorphism with the development of AMI. The
obtained results showed significant association between
-308 TNF-a polymorphism and the occurrence of STEMI [19].

While Belgian scientists headed by A. Appoloni when ex-
amining groups of patients with AMI revealed that the mortality
rate of cardiogenic shock was lower in carriers of the -308 A
allele variant. Thus the researchers arrived at the conclusion
that it should be reasonable to determine the genotype of pa-
tients in order to predict the course of disease and to timely
correct the administered therapy [20].

Australian scientists X. L. Wang and J. Oosterhof studied
(G-308 polymorphism associated with the level of extracellular
superoxide dismutase. The research findings showed a posi-
tive and significant relationship between TNF-a gene poly-
morphism and levels of extracellular superoxide dismutase
and homocysteine that are associated with clinical activity as
oxidative stress in relation to atherogenesis. However, G-308
polymorphism is not directly associated with the occurrence
and severity of atherosclerosis confirmed by angiography [21].

Agroup of researchers represented by T. Keso et al. have
not found any tendency to atherosclerosis in the analysis
of TNF-a gene polymorphism at the position -308. They have
found no differences in coronary stenosis and the incidence
of old or recent myocardial infarction or coronary thrombosis in
men with different genotype status in the locus of control [22].

Thus, identification of TNF-a gene polymorphism at
G-308A position may be useful for patients with AMI. Howe-
ver, the ambiguity and inconsistency of the research findings
require further scientific inquiry.

Another candidate gene encodes interleukin-10 (IL-
10), being an anti-inflammatory cytokine with the molecular
weight of 36 kDa, is an inhibitor of inflammation located on
chromosome 1 at 1q31-q32 position. IL-10 gene encodes
178 amino acids of protein formed as a result of 18 amino
acids catabolism [23].

The research identified a number of IL-10 gene polymor-
phisms at 592, -627, -1082 positions. The G-1082A polymorphic
marker of IL-10 gene according to the studies is associated with
the level of interleukin-10 production and can be associated with
an increase in risk of CHD development [24,25].

Genetic variation in G-1082A gene promoter (-4259AG,
-1082GA, -592CA, -2849GA) and the risk of coronary and
cerebrovascular events were studied within the framework
of PROSPER (PROspective Study of Pravastatin in the Elderly
atRisk). The researchers discovered a significant relationship
between -592A polymorphism and the risk of coronary events.
According to the findings of the study, S. Trompet et al. drew
the conclusion that not only proinflammatory processes con-
tribute to atherosclerosis, at that anti-inflammatory cytokines
may also play an important role [26].

Reduced synthesis of IL-10 leads to a more pronounced
inflammatory response that may increase the risk of ischemic
heart disease destabilization. According to the results of their
study, a group of scientists represented by A. Malarstig et al.
drew the conclusion that IL-10 reflects a proinflammatory state
of patients with ACS and assumed that IL-10 is an effective bio-
marker to predict the risk of future cardiovascular events [27].

Researchers C. Donger et al. assumed that IL-10 gene
polymorphism at 1082A position may be associated with a lia-
bility to coronary artery disease. However, based on the results
of the study, the researchers arrived at conclusion that IL-10
gene polymorphism is not associated with an increased risk
of myocardial infarction [28].

The relationship of IL-10 gene polymorphism (-1082G/a,
-819C/T, 592C/a) with restenosis after coronary stenting was
studied by W. Koch et al. The study included 1850 patients with
CHD. The researchers found that the polymorphism is not as-
sociated with restenosis, death or AMI. Furthermore, they did
not observe any relationship between polymorphism-specific
haplotypes and adverse angiographic and clinical results [29].

Thus, the results of analysis of the above literature
sources do not permit us to make a clear and unambiguous
conclusion on the association of IL-10 gene polymorphism
with cardiovascular disease. The inconsistency of research
results may be due to ethnic differences in the population.

Conclusions

Analysis of the above literature allows us to make a
conclusion that:

—first, the concentration of cytokines depends on the ge-
netic characteristics of an individual;
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— secondly, cytokine gene polymorphism may be of im-
portance in regard to the course of CHD.

Prospects for further research. The role of cytokine
gene polymorphism in the development of acute myocardial
infarction remains poorly studied, although it is of particular
interest. So a special research should be conducted in order
to identify the role of cytokine gene polymorphism for patients
with acute myocardial infarction.
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