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Introduction

To study the involvement of cytokine polymorphous loci in development of arterial hypertension
(AH) in men from the Central Black Earth region of Russia.

821 men were evaluated, including 564 patients with AH and 257 individuals of the control group.
Analysis of 8 cytokine mononucleotide polymorphisms (MNP) was performed using the real-
time polymerase chain reaction with TagMan probes. Statistical analysis was performed with the
STATISTICA (v.10.0) and PLINK (v.1.06) software. The regulatory potential of MNP was analyzed
with the HaploReg (v.4.1) service (http://archive.broadinstitute.org).

Thers1061624 TNFR2 polymorphouslocus was associated with development of AH in men in recessive
(odd ratio (OR), 0.33; 95% confidence interval (CI): 0.18-0.61, p,.,,=0.0004) and additive (OR, 0.50,
95% CI: 0.34-0.74, P,,..,,=0.0006) genetic models and exerted a protective effect in development of
AH. The rs1061624 MNP of the TNFR2 gene has a regulatory significance; it is located in the DNA
sites hypersensitive to the action of DNAase 1 and in binding sites for transcriptional factors and
histones that mark enhancers and promoters in different organs and tissues.

The rs1061624 TNFR2 gene polymorphism is involved in the development of AH in men of the
Central Black Earth region of Russia.
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angiogenesis, non-specific protective reactions of the

Hypertension is the most common cardiovascular
disease. Each year it causes fatal complications in more than
9.4 million people worldwide, Elevated blood pressure (BP)
levels are registered in 1.13 billion people in the general
population, of whom 52.8% are male [1].

The molecular mechanisms of hypertension are not fully
understood. However, the latest data shows an essential
pathogenetic role of non-specific inflammation [2, 3]. The
endothelium is known to be involved in the initiation
and development of vascular wall inflammation. The
inflammatory cascade adversely affects the endothelium-
dependent processes and the mechanical properties
of arteries [4]. The inflammation process is inevitably
accompanied by the active production of inflammation
mediators, such as cytokines [ 5]. Cytokines are a large group
of low-molecular-weight proteins that regulate inflammation,
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body, and induce cell growth and differentiation and tissue
regeneration [6].

Previous studies have shown that cytokine gene
polymorphic loci are involved in developing hypertension
and its complications [7-10]. However, this issue requires
further research.

Objective

To study the involvement of cytokine polymorphic loci
in the development of hypertension in male patients in the
Central Black Earth Region of Russia.

Material and Methods

The study included 821 male patients: 564 patients with
hypertension and 257 control individuals. Male patients
were included in the study after diagnosis of hypertension
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was confirmed by laboratory, instrumental, and clinical
examination methods under current guidelines [11]. The
inclusion criteria in the hypertension group were systolic
blood pressure (SBP) >140 mm Hg and/ or diastolic blood
pressure (DBP) >90 mm Hg; the absence of symptomatic
hypertension, hepatic and renal failure. Inclusion criteria
in the control group were SBP <140 mm Hg and DBP <90
mm Hg, the absence of metabolic syndrome, autoimmune
diseases, and cancer. The study included patients of
Russian ethnic origin, native to the Central Black Earth
Region of Russia, who were not related. Hypertension and
control groups were formed between 2013 and 2016 in
the Cardiology Department of the St. Joasaph Belgorod
Regional Clinical Hospital. The mean age of patients with
hypertension was 57.60 = 8.36 years, healthy individuals
57.54 £9.73 years, and comparable (Mann-Whitney U-test)
(r=0.86). The clinical characteristics of the study groups
have been described earlier [12]. It should be noted that of
the patients with hypertension included in the study, 145
(25.71%) had a history of ischemic stroke, 24 (4.25%) had
a myocardial infarction, and 69 (12.23%) had coronary
artery disease. The study was carried out following the Good
Clinical Practice and the Declaration of Helsinki. The Ethics
Committee of the Medical Institute under the Belgorod
State National Research University approved the study. All
subjects signed an informed consent.

All individuals included in the study were subjected to
genotype assessment on the basis of eight cytokine gene
loci: rs1061624 TNFR2, rs909253 TNFp, rs1800629
TNFa, rs767455 TNFRI, rs833061 VEGFA, rs2981582
FGFR-2, rs6214 IGF-1, and rs1800469 TGFp-1. The
polymorphic loci were selected depending on their
regulatory potential and influence on gene expression
(http://archive.broadinstitute.org /haploreg.php).

Genomic DNA was isolated from the peripheral blood
leukocytes in a standard phenol-chloroform extraction [13].
The polymorphic cytokine markers were analyzed by means
of a polymerase chain reaction, DNA synthesis in a CF-96
Real-Time System (Bio-Rad, USA) using oligonucleotide
primers and probes (OOO «Synthol», Russia). 100%
reproducibility was registered in a repeat genotyping of
5% of samples randomly selected in the hypertension and
control groups. Correspondence of the distribution of
genotype and allele frequencies with the Hardy-Weinberg
equilibrium was evaluated using the ¥ test. The frequencies
of genotypes and alleles in the study groups were analyzed in
the 2x2 contingency tables and the Yates’ y* test.

The results obtained were processed using STATISTICA
for Windows 10.0. The Bonferroni amendment equal to
8 was made to correct the number of SNPs analyzed, after
which rbonf<0.006 was considered statistically signifi-
cant. The nature of the associations of polymorphisms
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with hypertension was estimated using the odds ratio
(OR), and its 95% confidence interval (95% CI). SNP
associations with hypertension were analyzed using
logistic regression analysis in three genetic models
(dominant, recessive, additive) using the Plink 1.06 software
(http://pngu.mgh.harvard.edu/Epurcell/plink). An adap-
tive permutation test was performed to minimize false
positives with r,,<0.05 being statistically significant. The
power of associations in the genetic models was analyzed
using Quanto v.1.2.4 (http:/ /biostats.usc.edu/Quanto.
html) and a two-tailed test taking into account the
prevalence of hypertension in the adult Russian population
(40%), as well as the probability of a false positive
equal to 5% (a=0.05). The regulatory potential of the
cytokine polymorphic loci was analyzed in Haploreg v4.1
(http://archive.brodinstitute.org /haploreg.php).

Results and Discussion

For all cytokine polymorphic loci analyzed (p>0.05),
the observed distribution of genotypes corresponded to the
anticipated distribution in the Hardy-Weinberg equilibrium.
The allele frequencies of the cytokine genes SNPs in patients
with hypertension and the control group are presented
in Table 1. The rs1061624 TNFR2 and rs909253 TNFp
differences were significant.

It was identified that allele A (OR=0.73) and genotypes
AA (OR=0.65), GG (OR=1.51) of polymorphic locus
151061624, and allele G (OR=0.79) and genotypes AG
(OR=0.71),AA (OR=1.43) oflocus rs909253 (r<0.05) were
associated with hypertension in male patients. However, the
differences remained significant after correction for multiple
comparisons (rbonf<0.006) only for allele A of rs1061624
of TNFR2 acting as a protective factor in the development
of the disease (OR<1). The analysis showed no associations
of rs1800629 TNFa, rs767455 TNFRI, rs833061 VEGFA,
152981582 FGFR-2, rs6214 IGF-1, and rs1800469 TG Fp-1
with hypertension in male patients.

Results of the logistic regression analysis of the
associations of cytokine genotypes with hypertension are
provided in Table 2.

The rs1061624 TNFR2 polymorphism was shown to be
associated with hypertension in male patients in the recessive
(pperm=0.0004, power 57.21%) and additive (ppm=0.0006,
power 83.08%) genetic models and has a protective effect in
the development of the disease (OR=0.33-0.50).

According to the HaplReg (v4.1) database, the
rs1061624 TNFR2 polymorphism is located in the
DNA region hypersensitive to DNase-1 in stem cells and
peripheral blood monocytes. This SNP is located in DNA
fragments which bind to modified histones (H3K4mel
and H3K4me3) that label enhancers and promoters in
12 different organs and tissues. These include the peripheral
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Table 1. Frequencies of alleles and genotypes of the cytokine gene polymorphic
markers in male patients depending on the presence of hypertension (n = 821)

P genotypes | bypertension (n 564) Byperionsion (a=267) OR (95% CI) 12, p
A 42.86% 50.59% 0.73 (0.59-0.90); X2 = 8.47, p = 0.004*
rs1061624 GG 32.14% 23.83% 1.51 (1.07-2.15); X2 = 5.44,p = 0.02*
TNFR2 AG 50.00% 51.17% 0.95 (0.70-1.30); x2 = 0.06, p = 0.81
AA 17.86% 25.00% 0.65 (0.45-0.95); 2 = 5.15,p =0.02*
G 26.02% 30.86% 0.79 (0.63-0.99); x2 = 4.12, p = 0.04*
1$909253 AA 56.16% 47.26% 1.43 (1.05-1.94); x2 =5.22, p = 0.02*
TNFB AG 35.65% 43.76% 0.71 (0.52-0.71); 2 = 4.55, p = 0.03*
GG 8.19% 8.98% 0.91 (0.52-1.58); 2 = 0.06, p = 0.81
A 13.03% 13.09% 0.99 (0.73-1.35); x2 = 0.01,p = 0.99
rs1800629 GG 75.89% 75.78% 1.01 (0.70-1.44); x2=0.01,p =0.99
TNFa AG 22.16% 22.27% 0.99 (0.69-1.43); x2=0.01, p = 0.99
AA 1.95% 1.95% 0.99 (0.32-3.33); 2 =0.01,p = 0.99
T 46.80% 44.90% 1.19 (0.87-1.33); 2 = 0.51, p = 0.47
s833061 cC 30.02% 30.20% 0.99 (0.71-1.39); x2 = 0.01, p = 0.99
VEGFA CT 46.36% 49.80% 0.87 (0.64-1.18); 2 = 0.70, p = 0.40
T 23.62% 20.00% 1.24 (0.85-1.81); 32 = 1.12,p = 0.29
C 35.68% 33.27% 1.11 (0.89-1.39); x2 = 0.89, p = 0.34
52981582 T 40.57% 46.46% 0.79 (0.58-1.07); x2 =2.25, p = 0.14
FGFR-2 CT 47.51% 40.55% 1.33(0.97-1.81); X2 = 3.14,p = 0.08
cC 11.92% 12.99% 0.91 (0.57-1.45); x2 = 0.10,p = 0.75
G 49.90% 49.98% 0.98 (0.84-1.28); 2 = 0.13,p = 0.71
15767455 AA 24.37% 22.66% 1.04 (0.72-1.51); X2 = 0.02, p = 0.88
TNFRI AG 51.25% 52.73% 0.94 (0.69-1.28); x2=0.10,p=0.75
GG 24.38% 24.61% 0.98 (0.69-1.41); x2 = 0.01,p = 0.99
A 37.41% 39.13% 0.92 (0.75-1.15); x2 = 0.44, p = 0.51
s6214 GG 39.46% 35.58% 1.18 (0.86-1.63); x2 = 0.96,p = 0.33
IGF-1 AG 46.25% 50.59% 0.84 (0.62-1.14); 2= 1.15,p=0.28
AA 14.29% 13.83% 1.04 (0.66-1.63); x2=0.01,p = 0.95
T 34.94% 34.45% 1.02 (0.82-1.27); X2 = 0.04, p = 0.85
s1800469 cC 44.74% 43.31% 1.06 (0.78-1.44); X2 = 0.09,p = 0.76
TGFp-1 CT 40.64% 44.49% 0.85 (0.63-1.17); X2 = 0.91,p = 0.34
T 14.62% 12.20% 1.23 (0.77-1.96); 2 = 0.66, p = 0.42

OR, odds ratio; CI, confidence interval; p, significance level, significant differences are marked with an asterisk.

blood cells, the heart, the brain, the digestive system, etc.
1s1061624 was shown in the field of regulatory DNA
motifs. Its allele A reduces the affinity to transcriptional
factors BCL-disc9, Myc-disc10, NRSF-disc9, and VDR-2
(http://archive.brodinstitute.org /haploreg.php). The asso-
ciations of rs1061624 TNFR2 with hypertension may be
based on the established regulatory effects of this SNP and
the general biological functions of the tumor necrosis factor
receptor type II. According to the GeneCards database,
TNFR2 is synthesized in circulating T Iymphocytes,
endotheliocytes, macrophages and induces cell proliferation
and migration. Tumor necrosis factor receptor type II and
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TNFRI form a heterocomplex with ubiquitin ligase activity
protecting cells from apoptosis by stimulating antioxidant
pathways (http://www.genecards.org/ ).

The impaired production of TNFR2 and other cyto-
kines was shown to aggravate endothelium-dependant
vasodilation and induce the vasoconstrictor synthesis. This
leads to the rigidity of the vascular wall and the retention
of BP at high levels [14]. Shai et al. showed that an increase
in the TNFR2 serum levels correlates with a high risk of
myocardial infarction (OR=2.48, r=0.034) and coronary
artery disease (OR=2.02, r=0.003) in the North American
population [15].
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999% YKB B TRITON**2

KPATKAA WIHCTPYKLIUA N0 NPUMEHEHUI0*
CocraB*. lpacyrpena ruapoxnopug 5,49/10,98 mr cootseTcTayeT npacyrpeny (ocHoaruio) 5,00/10,00 wr. MokasaHua K npumMeHeHmio*.
[InA npezynpexaeHia TPOMOOTUYECKYX OCTOXHEHUI Y NaLMEHTOB C OCTPbIM KOPOHapHbIM cuHZpomom (OKC), KOTOpbIM MPOBOAVTCA UpeckoX-
Hoe KopoHapHoe BMeLuatenberao (YKB): naumentam ¢ HecrabunbHoii crerokapauedt (HC) unm uHgapktom muokapga (MIM); 663 nogbema cermen-
73 ST (MMBNCT), KoTopbim npoBoauTca YKB. Maumentam ¢ UM ¢ nogbemom cermenta ST (MIMCNCT), KoTopbiv NPOBOAUTCA NepBIUHOE Uik
omoxetHoe YKB. [Ina npeaynpexzerna tpombo3a crexta nput OKC. Cnoco6 npumeHeHNA u 403bI™. BHyTpb, He3aBYCHMO OT Npuema L.
Hegonycrumo nomatb Tabetky nepea npuemom. Mpuem HauMHaioT ¢ 0AHOKPATHON Harpy304HO# 4036l 60 Mr. [lanee NPUHUMAIT exeHeBHYI0
noaaepxusaiolLlyto 203y 10 mr. MauyenTsl ¢ HCUMBIICT, KoTopbiv NPOBOAVTCA KOPOHAPHAA aHTMOrPadyiA B TeueHIe 48 Yaco nocne rocnuTany-
33UV, AOMKHBI MPUHUMAT HArpy30UHYH0 403y TONIbKO B0 BPemA YKB. MaLveHTbI, pUHUMatoLLe NPacyrpen, Take AOMKHbI ©XeAHEBHO NPUHH-
MaTb aLeTUNCANMLMN0BYI0 Kucnoty (75-325 mr). Y naunentos ¢ OKC, koTopbiv Bbino nposezero YKB, npesxieBpemeHHoe npexpaLLieHe Tepanim
TI00bIM 3HTUArPEraHToM, BKNI0YaA JQOUEHT®, MOXET NPUBECTU K MOBBILIEHHOMY Py TPomb03a, IM uni cmepTv BCneACTBIE OCHOBHOTO
336071eBaHIA. PeKOMEHzYETCA NeyeHie MPOAOMKUTENLHOCTBI0 A0 12 MECALIEB, eCTH He BO3HUKHYT N0Ka3aHIA A1A 0TMeHbl nipenapara. /layuer-
mel ¢ Maccoti mena <60 k: NPUEM HAYMHAIOT C OAHOKPATHOI! Harpy304HOit 103bl 60 Mr. lanee NPUHUMAIOT eXeAHEBHYI0 NOAAPXIBAIOLLLYI0 103y
5 mr. loazepxusatoLias 103a 10 Mr He peKomeRzyeTca. [layuerms 6 603pacme =75 iem: puMeHeHUe NekapCTBEHHOTO npenapaTa IOduenT®,
KaK MaBuIo, He PeKOMeHAYETC, el JleueHHe CYMTAETCA HeobXOAMMbIM, TO NPHeM HaUMHAIOT C OFIHOKPATHON Harpy30uHoit 1036l 60 Mr, fanee
Ha3HaYALTCA eXe/HeBHaA NoAALPXMBaloLLaA 403a 5 Mr. [T € noyeyHoli Hedoc MbH0: KOPPEKLMA 1036l He TpebyeTca. /layueH-
Mbi € NeYeHYHoL! HedocmamoyHOCMbHo: FNA MALIMEHTOB € YMePeHHOI NeUeHOUHOI HEAOCTATOUHOCTbI0 KOPPEKLMA A03b He TpebyeTca (knacc A u
B no wkane Yaiina-Mbto). Jemu u nodpocmu: He peKOMEHAYeTCA, Tak kak AaHHbie 00 OdeKTUBHOCT 1 Ge3onacHocTu HepocTaToukbl. lpoTueo-
NOKa3aHUA". YCTaHOBNeHHaA MOBbILIEHHA YYBCTBUTENBHOCTL K NPAcyrpeny Wik K NioB0My KOMMOHeHTY, BXOAALLEMY B COCTaB Npenapara;
COCTOAHUA C MOBBILIEHHBIM PUCKOM KPOBOTEUEHNA (TIaToNOrMueckie KpOBOTEUEHNA, Hanpumep Npu MenTuueckoit A3ge); TpaH3uTopHan
UWEMUYECKA aTaka WM MHCYNBT B AHAMHE3E; TAXENas NeveHouHas HeAoCTaTouHocTb (knacc C no wkane Yaitna-Tbio); AepuumT nakTasbi,
HENepeHOCUMOCTb N1aKTO3bl, FI0K030-TaNaKTo3Has Manbabcopbuus; nepuoz rpyAHOro BCKAPMANBAHUA; BO3PACT A0 18 neT; nnaHupyemoe
CPOYHOE a0pTOKOPOHapHOe LyTUpoBaHMe (AKLL), nockobky 310 cBA3aHO ¢ Gonee BLICOKIM PUCKOM NOCIe0nepaLivoHHoro kpoBoTeyeHus. fpu
nposezeHuu nnaHooro AKLL pekomen1oBaHa npeLwecTByloluan (3a 7 AHeit 40 nnaHMpyeMoii oniepaLiui) oTMeHa npacyrpena. Oco6bie yKasa-
HnA*. Tpombomudeckas mpomboyumonerudeckas nypnypa (TTT1) MOXET BO3HVUKHYTb MeHee Uem uepe3 2 Hefienu MoCle Hauana npuema
npenapara. T — cepbe3Hoe 3a60/1eBaHue, KOTOpOe MOXET NPUBECTY K NETaNbHOMY UCXOAY 1 TPeBYHLLIER CPOYHOTO NeyeHIs, BKNI0YaA niasma-
depes. TTT xapaKTepu3yeTca TPOMOOLUTONEHIEN, HeBPOTOTIUECKMIA HApYLIEHWAMM, HapyLLEeHIeM GYHKLM NoueK 1 IUXOpanKoi. Xupypeuye-
CKUe BMewamenbamea: naLlieHTam pexoMerziyeTca coobluiaTh Bpayan, B ToM YuCe CTOMATo0ram, 0 NPUMEHeHI Npacyrpena npy nNaHuposa-
PrUYECKUX BMELUATeNbCTB WM HA3HAUEHIM HOBBIX N1EKAPCTBEHHbIX NPENapaToB. YBeAUUeHie YacToTbi KpOBOTEUeHMil B 3 pasa U ix
MOXeT HabniofaTbeA y naumenTos ¢ AKLL B Teuenue 7 AHeit nocne oTMeHbI npacyrpena. Pck kposomeyerus: y nauvertos ¢ MMBNCT,
IHIUMABLUMX Harpy304HyIo A03y MPacyrpena B CpeaHem 3a 4 Yaca nepea AMArHOCTYECKOi KOPOHPHOI aHrvorpadueli, yBenuuusanca puck
6orbLLIX 1 Mafbix KPOBOTEUEHMIA N0 CPABHEHMIO C NALMEHTaMK, NPUHUMABLIMMM HArPy30UHylo A03y npacyrpena Bo Bpema YKB. MauuetTos
UTelyeT NpeAynpex/aTh 0 BO3MOXHOM yBeNMUeHM BDEMEHH KpOBOTEUEHNA Ha oHe npyuema npacyrpena (B kombuHaLm ¢ ACK) u o Heobxogm-
MOCTI MHGOPMUPOBATS BpaYa 0 f1iof KLLIVX KDOBOTEUEHNAX. [ UnepyyBcmBUmeNHoCMb, BKTI0YAA GH2UOKe8POMUYeckul omex: cooblLia-
110Cb 0 CTyYasx y nauuel BTOM YNCTE Y NALMEHTOB C peaKLitelt FNepUyBCTBUTENBHOCTH K APYTIM THEHOMUPUAUHAM
B aHaMHe3e. MU POBAIEMaMI HenepeHOCMOCT TaNakTo3bl, AeULMTOM NaKTa3bl, FI0K030-
NPUHIMATb Npenapar He cnegyeT. B3aumopieiicTBUe ¢ APYTMMU NEKApCTBEHHbIMM CPefiCTBAMM™.
0/1 0CTOPOXHOCTLIO B CBA3U C BO3MOXHOCTbI0 YBEAMYEHHA PHICKa KPOBOTEUEHIA. HecmepoudHsle
e (HITBI1): B CBA3U C BO3MOXHOCTbI0 YBENUUeHUA PHICKa KPOBOTEUeHIA NPUMEHEHIe Npacyrpena Ha GoHe nocroAHHoi Tepanin HMBM
BKt0Yas HrMbuTopb LIOT-2) A0MKHO NPOBOATLCA € 0C0B0/ 0CTOPOXHOCTbI0. /e le (pedcmea, Mematonu3UpyiouUecs U3ogepmer-
e Ha 23% CHIbKan SGOeKT ruapoKcuby-

'P2B6: npacyrpen — cnabblii uHrubuTop u3odepmenta CYP2BG,

Cpenv naumeHToB, KOTOPbIM NOKa3aH npacyrpen (3¢dneHT®
Knonugorpenom 75 Mr no pucky «6onbLumx» no knaccmpukaumm TIMI, He ceAzaHHbIx ¢ AKLL kpoBoTeueHmin?

Ana npepaynpeXxaeHna TPOMOOTNUYECKNX OCIOXKHEHNN
y nauymeHToB ¢ OKC, koTopbim nposoguTca YKB?

bonee BbipakeHHOE AencTBME NO CPAaBHEHNIO C KNONWUAOTPENOM
B CHMKeHnn vyactoTbl [MKT n BKT ¢ 3-ro gHs un go 450 aHen?

) 10 Mr, HET OTANYMIA OT TEPANUN

nponvoHa — MeTabonuTa bynponuota, 06pasoBanHoro u3odepmentom CYP2BE. Takoii 3deKT MOXeT ObiTb KNMHUUECKH BbIDAKEHHbIM, TONbKO
KOr/ja NPacyrpen NPUMEHALTCA COBMECTHO C NPenapaTami, UMEIOLLIMY Y3K0e TepaneBTueckoe 0KHO 1 MeTabonu3npyIoLMMICA UCKIOYUTeNb-
Ho u3odepmentom CYP2B6 (Hanpumep, Luknodochamua win 3pasupens). Jpyeue udel cosemarHozo npumMereHus Npenapamos: MOXHO
0JHOBPEMEHHO NPUMEHATb C MpenapaTami, MeTabonu3mpyeMblmi U3odepverTamin UUToxpoma P450, BKNI0UaA CTaTUHbI, WK € NpenapaTami,
ABNALMMIACH MHAYKTOPAMI NN UHTMOUTOPaMU U30hepMeHTOB LuToxpoma PAS0. Take MOXHO 0aHOBPeMEHHO npumeHsTb ¢ ACK, renapy-
HOM, BUTOKCHOM 1 MPerapaTamy, MOBbILLIAIOLLMMI PH XenyA0UHOr0 COKa, BKNI0UaA MHIVGUTOPbI MPOTOHHOIA NOMMbI, U ¢ b10KaTopamu H2-rucTa-
MIIHBbIX peLienTopos. BepemeHHOCTL* U NeproA rpyAHOro BCKApMAMBAHUA™. Heyi3BeCTHO, BbAENACTCA MW MPACYTPeN C FPYAHbIM
MOMOKOM. B nepuoa rpyfHoro BCkapMAMBaHMA MPUMEHeHVe Npenapata He pekomeHfoBaHo. [Ipacyrpen MOXET Ha3HauaTbcA BO BpemA
BepemeHHOCTH, TObKO ecnt HOTEHLlMaﬂbHaR 11071b3a 1A MaTepy ONPaB/bIBAET MOTeHLabHbIii PUCk 4nA NoAa. BauAHMe Ha cnoco6HOCTL
pa6otbl, Tpebyowue il cKopocTy KUX U QunYeckux
peaxuuu* He yctaroBneo. I106n-moeneunavle* MoBouHble 3QexTbl, BbIABNEHHIE B X0A€ KNMHIUECKIIX UCCNeA0BaHMI (Npy neveHn
OKC). Kposomeyerius, He censartible ¢ AKIL: «Bonbluve» KpooTeueHna no knaccudukauym TIMI (yrpoxaloliiuie Xi3Hu, B TOM Yncie GaTanbhble;
KIMHUYECKN BbIPAXEHHBIE BHYTPUUEPENHbIE KDOBOTEUEHNA; TPeByIoLLIe MHOTPOMHbIX MPenapaTos; TReBykLLIe XUPYPrUYeckoro BMelLaTeb-
(T83; TpebyloLve nepennBaniA Kposi (>4 eauHuLl)); «vansle» KpoBoteyenus no knaccudukaun TIMI. Kposomeyerus, cessanrbie ¢ AKIL:
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Hoit 06onoukoii, 5 mr, 10 mr. Homep perucrp yRoc p JIN-000675.

AQ «Cepabe», Poccus, 125196, . Mockea, flecHas yn., som 7, 3ax 7, 8, 9.

Ten.: (495) 937-0700, dakc: (495) 937-0701, www.servier.ru

* JIna nony4eHIA NOHOM MHAOPMALU, NoXanyiicTa, 06paTUTECH K UHCTPYKLIMY N0 MEAVLIHCKOMY NPUMEHERVI0 N1EKaPCTBEHHONO Npenapara.
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Table 2. Associations of the genotypes of cytokine gene polymorphic loci with hypertension in male patients

Polymorphic Compared

0,

locus Model genotypes OR (95% Cl) P Pperm

rs1061624 Dominant AG/GGvsAA 0.51 (0.27-0.96) 0.04 0.04
TNER2 Recessive GGvs AG/AA 0.33 (0.18-0.61) 0.0004 0.0004*
Additive AGvs GGvs AA 0.50 (0.34-0.74) 0.0005 0.0006*

15909253 Dominant AG/GGvsAA 0.94 (0.56-1.55) 0.80 0.99

TNFp Recessive GGvs AG/AA 0.67 (0.26-1.70) 0.40 0.41

Additive AGvs GGvs AA 0.89 (0.60-1.33) 0.58 0.86

151800629 Dominant AG/GGvsAA 0.76 (0.43-1.35) 0.34 0.39

TNE Recessive GGvs AG/AA 0.23 (0.03-1.81) 0.16 0.19

* Additive AGvs GGvs AA 0.72 (0.42-1.23) 0.23 0.24

15833061 Dominant TC/TT vs CC 1.64 (0.95-2.84) 0.07 0.08

VEGEA Recessive TI'vs TC/CC 1.67 (0.89—3‘12) 0.11 0.12

Additive TCvsTI'vs CC 1.45 (1.02-2.07) 0.04 0.04

£$2981582 Dominant TC/TT vs CC 1.41 (0.85-2.34) 0.18 0.28

FGEFR Recessive TT vs TC/CC 1.17 (0.43-3.17) 0.76 0.99

Additive TCvs TI'vs CC 1.29 (0.85-1.94) 0.23 0.24

£ST67455 Dominant AG/GGvsAA 1.57 (0.86-2.85) 0.14 0.15

TNERI Recessive GGvs AG/AA 1.21 (0.67-2.19) 0.53 0.55

Additive AGvs GGvs AA 1.28 (0.88-1.85) 0.20 0.23

rs6214 Dominant AG/GGvsAA 1.06 (0.63-1.78) 0.83 0.86

IGF-1 Recessive GGvsAG/AA 0.75 (0.37-1.54) 0.43 0.48

Additive AGvs GGvs AA 0.95 (0.66-1.38) 0.81 0.87

rs1800469 Dominant TC/TT vs CC 0.90 (0.54-1.49) 0.68 0.70

TGFp-1 Recessive TIr'vs TC/CC 1.28 (0.58-2.85) 0.54 0.75

Additive TCvsTI'vs CC 1.00 (0.69-1.45) 0.99 0.99

Produced by Plink software; OR, odds ratio; CI, confidence interval; p, significance level, significant differences are marked with an asterisk.

There are few studies of the contribution of tumor
necrosis factor receptor genes in the development of
cardiovascular diseases. For example, Allen et al. studied
the association of rs1061624 TNFR2 and rs4149570
TNFRI with the development of coronary artery disease
in the British population (n=430) although they did not
find any significant associations (p>0.05) [10]. However,
data has been published showing the association of TNFa
polymorphisms with hypertension, with TNFa encoding
tumor necrosis factor and acting through TNFR2. In
the Asian population, Liaquat et al. established the
associations of polymorphic marker -238G/A TNFa with
cardiomyopathy in hypertension (p=0.01) [7], and Tong
et al. showed that locus -308 GA TNFa was involved in the
development of ischemic stroke (p=0.03) [9]. Interestingly,
Conen et al. found no associations of rs909253 TNFp with
hypertension in the American population (p=0.53) [16],
which is consistent with our findings.
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Conclusion

We analyzed the involvement of cytokine gene poly-
morphisms in the development of hypertension in male patients.
Significant associations of 1s1061624 TNFR2 with hyperten-
sion were established in the recessive (OR=0.33) and additive
(OR=0.50) genetic models. Single nucleotide polymorphism
TNFR2 is characterized by high regulatory potential. It is located
in DNA fragments hypersensitive to Dnase-1 and the frag-
ments to which transcription factors and histones, labelling
promoters and enhancers in various organs, bind.
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