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Summary

Background. Arterial hypertension (HT) is a leading risk factor for mortality and morbidity especially in the developing
countries. Kazakhstan is not an exception, the first reason of death is cardiovascular diseases which are directly associated
with high blood pressure. Among risk factors, the genetic ones are the least understood, so the aim of current study is to find
association of some SNPs of eighth chromosome and HT in the group of Kazakh individuals.

Materials and Methods. A total of 606 Kazakh patients were recruited, 394 of them were diagnosed with HT, the
remaining 212 were in the control group, i.e. did not have HT. The genotyping was performed using the Open Array
technology. The SNPs and phenotype association assessment was taken in pairs of the HT- and HT+ groups, following the
case-control design based on a GLM. The genotype and phenotype signs association was esteemed using 4 inheritance
models: dominant, co-dominant, recessive, and log-additive inheritance models.

Results. It was found that the rs11781551 in codominant study model (OR 0.370 [0.157-0.871]) and in the dominant
study model (OR 0.370 [0.157-0.871]) was associated with the presence of HT.

There is the significant association of rs6988985 and HT in studied population in codominant (for C/T genotype OR =
0.567 [0.336-0.956], for T/T genotype OR = 0.422 [0.224-0.795]), recessive (OR = 0.522 [0.316-0.861]) and log-additive
models (OR = 0.648 [0.473-0.887]). These associations were found after the adjustments for gender and age, BMI, gender,
glucose, total cholesterol, LDL, HDL and triglycerides.

Discussion. In the current analysis, it was found that two polymorphisms rs11781551 and rs6988985 significantly
affected the presence of hypertension, regardless of age, gender, BMI, glucose level and lipid profile in the group of Kazakh
individuals. These findings may have implications for the development of personalized approaches to the prevention and
treatment of HT.

Key words: arterial hypertension, Kazakh, single nucleotide polymorphisms, eighth chromosome, phenotype-genotype
association.
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ACCOLMALIMA OQHOHYKNEOTUAHBIX NONTIMMOP®OU3IMOB
RS11781551 U RS6988985 C TMNEPTEH3VEMN B I'PYIMNE
nPEnCTABMTEnEVI KA3AXCKOM HALULMOHAJNIBHOCTHU
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BeepeHue. ApTepuanbHas runepTeHans (Al) siBnsieTcs Bedylmm (hakTOpOM pucka CMEpPTHOCTM M 3aboneBaemocT,
0CcoBEHHO B pa3BMBaIOLLMXCS CTpaHax. KasaxcTaH He SBRSETCS MCKMIOYEHUEM, NepBas NpuYnHa CMEPTHOCTU — CEpaeYHO-
cocyaucTble 3aboneBaHus, KOTOpPble HanMpsIMyK) CBS3aHbI C MOBbILIEHHLIM apTepuarnbHbiM faBneHueM. Cpeaun haktopos
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puCKa FeHETUYECKNE HAaMMEHEE M3yYeHbl, MOSTOMY LieMbio HACTOALLEro CCNeaoBaHNs aBnseTcs obHapyxeHue accouuaummn
HekoTopbIx SNP BocbMoi xpomocombl 1 Al B rpynne npeacTaBuTenei kasaxckom nonynsuuy.

Matepuansl u metoabl. Bcero 6bino npueneveHo 606 Ka3axCTaHCKMX nauueHToB, u3 Hux y 394 Obina
puarHoctupoBaHa All, ocTanbHble 212 CTanu KOHTPOMbHOW rpynmnoi, T.e. He umenu 'b. M'eHoTUNMPOBaHME NPOBOAMMOCH C
ucnonb3oBaHnem TexHonor Open Array. OueHka accoumaumm SNP 1 beHoTuna npoBoamnack B napax rpynn Al- n A+,
creays CXeme «Crnyyaii-kOHTpOnb», OCHOBAHHOM Ha ODODLUEHHOM NWHEnHoW Mmopenu. [ns OUeHKW CBS3W MPWU3HAKOB
reHoTMna 1 peHoTMna Mcnonb3oBann 4 MOZEnu HacrnefoBaHUS: LOMMHAHTHas, KOAOMWHAHTHas, peLeccuBHas W nor-
afauTVUBHAS.

PesynbTtatbl. Bbino obHapyxeHo, uto rs11781551 B kopomwHaHTHOW Mopenu (OR 0,370 [0,157-0,871]) u B
pomuHaHTHoM Mogenm (OR 0,370 [0,157-0,871]) cBs3aH ¢ Hannunem AT,

YcTaHoBneHa AocToBepHas accoumaums rs6988985 n Al B U3yyeHHOM nonynsuumn B KOAOMUHAHTHOM (ans reHoTuna C/T
OR = 0,567 [0,336-0,956], ans reHotuna T/T OR = 0,422 [0,224-0,795]), peueccueHoii (OR = 0,522 0,316-0,861]) n nor-
anauTuBHOM Mogensx Hacnegoanus (OR = 0,648 [0,473-0,887]). 3tu accoumaumm Gbinmn 06HapyKeHbl Nocrne nonpasku Ha
non v Bospact, UMT, non, ypoBeHb rntoko3bl, 06wyt xonectepu, JINHM, MBI v Tpurnuuepuabl.

O0cyxpaeHue. B Tekywem aHanu3e ycTaHOBMeHo, YTo ABa nonumopdusma rs11781551 u rs6988985 poctoBepHO
BMUSIOT Ha Hanmunume Al He3aBMCUMO OT Bo3pacTa, nona, MT, ypoBHS FMHoKO3bl M MMMUGHOTO NPOUNS B rPynne Kasaxos.
OTi pesynbTaTbl MOTYT UMETb 3HA4YeHWe A4S pa3paboTki NepcoHanM3NpoBaHHbIX MOAXOAO0B K MPOUNAaKTUKE U NEYEHNIO
AT.

Knroyeeble cnosa: apmepuanbHas 2uUNepmMeH3us, Ka3axu, OOHOHYKIeOmudHble nNoMUMOPU3MbI,  80CbMas
XPOMOCOMa, accoyuayus heHomun-2eHomun.

Tyvingeme

RS11781551 XKoHE RS6988985 NMOJIMMOP®U3IMAEPIHIH KA3AK
VNITbIHAA FTMMNEPTEH3UAMEH BAUNAHDbICbI
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Kipicne. ApTepuangbl runepteHaus (Al, HT) gamywbel engepae eniM MeH CbiprayfblH, XeTekwi kayin daktopsl
Bonbin Tabbinagbl, Mbicanfa, Xypek MeH KaH Tamblpnapbl aypynapbiMeH GainaHbICTbl eniMHiH, OipiHwi ce6ebi — kaH
KbICbIMbIHbIH, KOfapblnaybiMeH Tikenel 6GainaHbicTbl. [lereHMeH, Toyeken (hakTopnapbiHblH, illiHOE TeHeTUKanblK
hakTopnapbl aca aHblk, ~ €MeC, COHAbIKTAH Ka3ipri 3epTTeydiH, MaKkcaTbl Kal3ak 3THWKamblK TOObIHAA CEri3iHLU
XpoMocoMaHbiH, kenbip SNP-napabiH Al'-MeH 6ainaHbiceiH Taby 6onbin Tabbinagb!.

Matepuanpgap meH Tacingep. bapnbirbl 606 nauueHT 3eptreyae KaTbicTbl. OHbIH, iwiHge 394 naumeHt Al
LVMarHosbimeH kaHe 212 afam bakpinay TobbiHaa. I'eHotunTey Open Array TEXHONOMMSICbI apKpinbl opbiHaanabl. SNP meH
teHoTunTiH, OannaHbickl GLM-re HerisgenreH xafgait-6akbinay ausaiHbl 6GoiibiHwa HT- xeHe HT+ TonTapbiHAa
aHblkTanabl. [eHoTun neH ceHotun Genrinepiniv, GainaHbiCbl TykbIM Kyanaydbld, 4 Mogeni apkpinbl OaranaHgbi:
LOMWHAHTTbI, KO-LOMWHAHTTbI, PELIECCUBTI XoHE NOr-afaAnTUBTI TyKbIM KyanayLWbinbIk yarinepi.

Hatwxenep. KogpomuHaHTThl 3epTTey ynriciHperi rs11781551 (OR 0,370 [0,157-0,871]) xaHe OOMMHAHTTbI 3epTTey
ynricinge (OR 0,370 [0,157-0,871]) Al-HbiH, naiga 6onybiMeH 6alinaHbICTbl eKeHi aHbIKTanb!.

KogomuHaHTTbl nonynsumusiga rs6988985 meH Al apacbiHaa Madbisgbl 6ainanbicel 6ap (C/T reHotuni ywid OR =
0,567 [0,336-0,956], T/T reHoTuni ywix OR = 0,422 [0,224-0,795 (OR), xaHe nor-agantueTi mopenbaep (OR = 0,648 [0,473-
0,887]). byn GannaHbicTap XbiHbIC MeH xac, BMI, rniokosa, xannbl xonectepuH, LDL, HDL xsHe TpurnuuepuaTepre
apHarfaH Ty3eTynepzaeH KeiiiH Tabbingp!.

Tankbinay. byn Tangayaa rs11781551 xaHe rs6988985 eki nonumopcuami kasak, nauueHTTep TOObIHAAFLI XacbIHa,
XbIHbICbIHA, BMI, rmioko3a geHremiHe xsHe NunuaTi npodunbre KapamacTaH, TMnepTOHUSIHBIH, GonybiHa akTapnbikTan acep
eTKeHi aHblkTangpl. byn TyxbipbiMaap HT ap naumeHTTiH, NpoduUnakTMkackl MeH emaey TacingepaepiHii, KonAaHbICbiHA
acep eTyi MyMKiH.

Heziz2i ce3dep: apmepuanObi aunepmeH3us, Kasax, bip Hykneomudmi nonumopghusmoep, ceaidiHuwi Xpomocoma,
¢heHomun-eeHomunmik accoyuayus.

46



Hayxa u 3apaBooxpanenne, 2023 5 (T.25)

Opnrnnam)noe HCCJIeAOBAaHHUE

Bibliographic citation:

Benberin V., Karabayeva R., Turgumbayeva Zh., Aitkaliyev A., Sibagatova A. The association of RS11781551 and
RS6988985 with hypertension in the group of Kazakh individuals // Nauka i Zdravookhranenie [Science & Healthcare]. 2023,

(Vol.25) 5, pp. 45-51. doi 10.34689/SH.2023.25.5.005

bexbepur B., Kapabaesa P., Typeymbaesa X., Aimkanuee A., Cubacamosa A. Accoumauusi OgHOHYKNEOTUAHbIX
nonumopdmnamoB rs11781551 1 rs6988985 ¢ rvnepTeH3nen B rpynne NpeacTaBUTeNen kazaxckoil HaumoHanbHocTu // Hayka
1 3ppaBooxpaHeHue. 2023. 5(T.25). C. 45-51. doi 10.34689/SH.2023.25.5.005

beHbepun B., Kapabaesa P., Typeymbaesa XK., Alimkanues A. Cubacamoga A. Rs11781551 xaHe rs6988985
nonumopdn3MaEPiHiH, Kasak, yNTbiHAa runepTeH3usMeH OainaHbickl // FbinbiM xaHe [eHcaynblk cakray. 2023. 5 (T.25).

b5.45-51. doi 10.34689/SH.2023.25.5.005

Introduction

Arterial hypertension (HT) is a very common condition.
Thus, according to the May measurement Month campaign
initiated by the International Society of Hypertension, which
included 1.5 million people from 92 countries, 34% of
participants had HT, while 32% of participants had never
measured blood pressure [1]. The importance of HT lies in
the fact that it endows the largest contribution of risk factors
to overall mortality and morbidity worldwide. According to a
systematic review by the Global Burden of Disease Study
2017, elevated systolic blood pressure (SBP) was the most
significant risk factor for mortality for 10.4 million deaths and
218 million disability-adjusted life-years [2]. Moreover, the
50% of the total number of economic burden of
cardiovascular disease (CVD) in low- and middle- income
countries were attributed to hypertension [3].

Similarly, the problem of HT is quite acute in
Kazakhstan. The prevalence of HT, according to various
data, is in the range of 15-28% [4, 5]. A retrospective cohort
study by S. Yerdessov et al. shows a proven increase in
prevalence, incidence, and mortality of HT from 2014 to
2019, noting that patients of Russian and other descends
are more likely to survive deaths associated with HT than
Kazakhs [6], which indirectly indicates a genetic risk factor
[7]. Similarly, in Xinjiang Region of China, where the largest
population of ethnically Kazakhs lives outside of
Kazakhstan, Kazakh people have the highest prevalence of
hypertension (36.9%), compared to Han (33.7%) and Uygur
people (26.1%) [8]. In general, the relationship between
genetic factors and HT has been confirmed by many
studies. It is not always clear exactly how it is carried out,
although there are some common notions of how genetics
influence the susceptibility and treatment of HT. Genetic
factors influence a genetic predisposition in interaction with
environmental factors, such as the intake of salt and the
degree of physical exercise, ultimately determining how
severe the rise of blood pressure may be [7].

Albeit that the genetic background of HT are being
studied extensively [9, 10], as far as it is known from open
sources, similar studies have not been conducted in
Kazakhstan. Several studies conducted by Chinese
scientists based on data from participants of Kazakh
nationality have described some of the genetic factors
associated with HT. In particular, Han Dongfeng Gu et. al
conducted a study of 8p22 chromosome which was
previously been reported to affect AH and SBP, where they
concluded that alpha1A adrenergic receptor gene, located
on chromosome 8p21-p11.2, affects AH [11]. Similarly,
genome scan meta-analysis harbored 8t chromosome to
be linked to predisposition to hypertension and blood
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pressure regulation including lipoprotein lipase gene and
aldosterone synthase gene in 8" chromosome [12, 13].
Previously, we have genotyped 9 single nucleotide
polymorphisms (SNPs) of the 8" chromosome and
identified 3SNPs associated with myocardial remodeling
and carotid artery remodeling in AH in the ethnically Kazakh
population [14]. In this study, the goal was to check whether
there is a significant association between some
polymorphisms of the eighth chromosome and AH in
Kazakhs living in the city of Astana.

Materials and methods

Study participants

This study was carried out following ethical principles
and was approved by the Hospital Local Commission on
Bioethics, permission note No.5, "27" September 2017. Al
medical tests and examinations were performed under the
Hospital approved standard operating procedures. The
recruitment procedure were as follows: the prospective
participants were the registered patients of the hospital, and
patients with resistant HT and HT were surveyed if they
want to participate in the study, and then if they had agreed
to be part of the study voluntarily, then they signed the
informed consent.

A total of 606 patients of Kazakh ethnicity were
recruited at the Medical Centre Hospital of President's
Affairs Administration of the Republic of Kazakhstan, 394 of
them were diagnosed with HT, the remaining 212 were in
the control group, i.e. did not have HT. HT was diagnosed
when the mean SBP was =140 mm Hg., and / or DBP =90
mm Hg. based on the results of daily monitoring of blood
pressure and / or on the basis of the constant intake of
antihypertensive drugs.

Blood samples for the study were taken from the cubital
vein in the treatment room after a 12-hour fast. The plasma
was removed by centrifugation at 1000xg (4C) for 10
minutes. For subsequent biochemical analysis, the plasma
was maintained at -30C. After centrifugation, the serum was
used for analysis on the day of blood collection. The levels
of glucose, total cholesterol, TG, HDL and LDL were
determined by the enzymatic method on an Architect s
8000 automatic biochemical analyzer (Abbott Laboratories,
USA).

Isolation of DNA

DNA extraction was carried out by the AutoMate
Express ™ Instrument in an automatic way. iPrep ™
Purelink ™ gDNA Blood Kit was used as a kit for DNA
extraction. Firstly, the previously numbered according to the
DNA samples tubes were prepared. Next, the Qubit®
working solution was made: the Qubit® dsDNA BR Reagent
was diluted in the Qubit® dsDNA BR Buffer, at the rate of 1:
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200 per patient. Then 2 ul were taken from the buffer and
reagent mix and 2 pl of DNA was added. The concentration
was measured on a Qubit ™ 4 Fluorometer by the Qubit®
dsDNA BR Assay Kits.

Genotyping

The genotyping was performed using the OpenArray
technology, which is a unique platform for reactions in
nanoliter volumes. In this technology, special OpenArray
slides were used. Each slide brings out 3,072 data points.
To genotype, the previously extracted DNA samples were
integrated with the reaction mixture in a 384 well sample
plate. For one sample OppenArray Real-time master mix -
3.0 pl; DNA sample - 2.0 pl is needed with the concentration
50 ng / pl. The total volume of the reaction mixture per well
was 5 pl. Each sample was duplicated. The reaction mixture
was blended scrupulously on a plate using a shaker and
centrifuge. Then, the probes were designed by the
QuantStudio OpenArray  AccuFill Plate Configurator.
Genotyping plates were provided with dried assays in the
indicated throughholes. The unique plate was used for the
assay, there were two allele-specific probes, a minor groove
binder, and two PCR primers, to ensure high constancy and
precision of genotyping calls. OpenArray technology utilizes
nanoliter fluidics and can be customized to 3,072 through
holes in 6 different formats.

Then, a protocol for the applied samples with analysis
information was made in the plate setup file. The protocol
was uploaded into QuantStudio ™ 12K Flex software to
generate and conduct an experiment. The prepared chips
were inserted into the QuantStudio 12K Flex using
disposable genotyping blocks. Next, the amplification
reaction occurred through real-time PCR microfluidic
technology. Analysis of the obtained data as a result of the
amplification reaction was accomplished using the online
tools of the Termo Fisher Cloud cloud service. The results
of bioinformatic analysis of the studied genes allowed to
classify them as homozygotes for the major allele,
homozygotes for the minor allele, and heterozygotes.

Statistical analysis

The material for the analysis was a database of
personal and laboratory data, as well as genotyping data (n
= 606). The analysis was carried out using the SPSS (IBM)

version 26.0. Non-parametric Wilcoxon test for independent
groups was used for quantitative data with abnormal
distribution, the results were reported as median [Q1; Q3].
Chi-square test was used for categorical data comparison;
the results were reported in percent. Evaluation of the
distribution of data (normality test) was carried out based on
the Shapiro-Wilks criterion. For the level of statistical
significance of differences in indicators, i.e., alpha risk, the
value p <0.05 was taken.

The SNPs and phenotype association assessment was
taken in pairs of the HT- and HT+ groups, following the
case-control design based on a generalized linear model.
The genotype and phenotype signs association was
esteemed using 4 inheritance models: dominant, co-
dominant, recessive, and log-additive inheritance models.

Results

The study participants

A total of 606 participants were recruited They were
divided into two groups based on the presence of HT. 394
(65%) participants have HT, 212 (35.0%) participants did
not have HT. Comparing two groups, it was found that
gender did not differ significantly. In the HT+ the proportion
of men in the HT+ group was 51.0%, and in the HT- group
was 50.0%. The age was significantly different (p<0.001),
the median for the HT- group was 39.5 y.o. and the age
median for HT+ group was 46.0 y.o. BMI was significantly
different (p<0.001), in the HT+ group it was 28.72 kg/m2,
and in the HT- group it was 24.78 kg/m2 (p<0.001). Waist
circumference median in the HT- group was 85.31 cm, and
in the HT+ group was 96.81 cm (p<0.001). The median of
glucose was also significantly higher in the HT+ group and
amounted to 5.54 [5.22;6.08] mol/L versus 5.12 [4.82;5.44]
mol/L in the HT- group (p<0.001). The lipid profile indicators
were also significantly higher in the HT+ group, namely,
total cholesterol in the HT- group was 5.13 [4.53;5.62] mol/L
versus 5.54 [5.22;6.08]mol/L in the HT+ group; LDL in the
HT- group was 3.12 [2.56;3.77] versus 3.47 [2.85;4.11]
mol/L in the HT+ group; triglycerides in the HT- group was
1.10 [0.82;1.60] versus 1.51 [1.01;2.05] mol/L in the HT+
group. HDL was 1.37 [1.19;1.50] mol/L in the HT- group and
significantly higher than in the HT+ group (1.21 [1.02;1.40],
p<0.001). (Table 1).

Table 1.
General characteristics of the MS+ and MS- groups.
Variables All Group HT- Group HT+ p-value

n=606 n=212 n=394
Gender: 0.865
Male 307 (50.7%) 106(50.0%) 201 (51.0%)
Female 299 (49.3%) 106(50.0%) 193 (49.0%)
Age 46.00 [38.00;54.00] | 39.50 [33.00;46.00] | 49.0[42.00;56.00] |<0.001
BMI 27.34[24.16;29.74] | 24.78[22.60;27.01] | 28.72[26.12;31.62] {<0.001
Waist circumference (sm) 93.0 [83.00; 100.00] | 85.31[78.00;92.00] | 96.81[90.00;96.00] |<0.001
Glucose (mol/L) 5.415.02;5.82] 5.12 [4.82;5.44] 5.54 [5.22;6.08] <0.001
Total cholesterol (mol/L) 5.32 [4.72;6.00] 5.13 [4.53;5.62] 5.49 [4.80,6.22] <0.001
LDL, low density lipoproteins (mol/L) 3.35[2.70;3.97] 3.12[2.56;3.77] 3.47 [2.85;4.11] <0.001
HDL, high density lipoproteins (mol/L) 1.27[1,09;1.45] 1.37[1.19;1.50] 1.21[1.02;1.40] <0.001
Triglycerides (mol/L) 1,35[0.93;1.89] 1.10[0.82;1.60] 1.51[1.01;2.05] <0.001

Genotyping results
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Six SNPs of the 8th chromosome were genotyped
(rs28834970, rs896854, rs3802177, rs11781551, rs1562430,
rs6988985). Based on the results of genotyping, for each SNP
in each group, such indicators as the proportion of major and
minor alleles, the minor allele frequency (MAF), as well as the
p-value for the Hardy-Weinberg law (HWE), the allelic and

genotypic frequency distribution were calculated and
demonstrated in table 2. rs3802177, rs11781551 and
rs6988985 were following the Hardy-Weinberg equation (p>
0.05). The genotype frequency of rs11781551 was significantly
different in HT+ and HT- groups.

SNP basic information, allele frequencies in MS- and MS+ and odds ratio estimates for MS+ in allelic model arI:Ibylzii

RS Location Gene Allele o MA:Ti H\F;\-/E va%e H-I(-B-enotype ™ vaplije
rs28834970 (27195121 |PTK2B T/IC |0.2576 |0.2671 |0.00 |0,462 |22/61/129 |36/139/220|0.274
rs896854 95960511 |TP53INP1, NDUFAF6 C/T  |0.4103 [0.4493 |0.00 |0.192 |82/86/44 |137/161/97|0.479
rs3802177 |118185025 | SLC30A8 A/G |0.3867 [0.3861 [0.63 |0.980 |78/104/30 |145/195/55|0.996
rs11781551 | 123408091 | SMILR MRPS36P3 A/G |0.2311 [0.1911 [0.06 |0.100 |133/60/19 |260/119/16|0.047
rs1562430 |128387852 | CASC8, PCAT1, POUSF1E T/C  |0.2688 |0.2455 {0.00 |0.374 |24/66/122 |35/124/236|0.614
rs6988985 |144007104 |LOC105375794 T/IC |0.4882 |0.4632 |0.94 |0.407 |47/113/52 |115/194/86|0.18

The analysis for inheritance patterns (codominant,
dominant, recessive, and log-additive) for three SNPs
satisfying the HWE was made. It was found that the
rs11781551 in codominant study model (OR 0.370 [0.157-
0.871]) and in the dominant study model (OR 0.370 [0.157-
0.871]) was associated with the presence of HT. These
associations were found after the adjustments for gender
and age, BMI, gender, glucose, total cholesterol, LDL, HDL
and triglycerides.

There is the significant association of rs6988985 and
HT in studied population in codominant (for C/T genotype
OR = 0.567 [0.336-0.956], for T/T genotype OR = 0.422
[0.224-0.795]), recessive (OR = 0.522 [0.316-0.861]) and
log-additive models (OR = 0.648 [0.473-0.887]). The
association was significant after adjustments for age,
gender, glucose and ftriglycerides. The results of this

analysis are reflected in Table 3.

Relationship between the 8t chromosome SNPs and HT under multiple models of inheritance.

Table 3.

OR [95%CI] adj. by age, BMI,
Rs Model inheritance Proportion [HT-; HT+] |OR [95%ClI] gender, glucose, total cholesterol,
LDL, HDL and triglycerides
A/A [36.8%; 36.7 %) 1 1
CODOM  |AIG [49.1%; 49.4%) 1.009 [0.701-1.451] 1.127 [0.702-1.810]
GIG [14.2%; 13.9%)] 0.986 [0.585-1.664] 0.768 [
A/G-A/A [85.8%; 86.1%)] 1 1
rs38021771DOM 1578 (14.2%; 13.9%) | 0981[0.607-1586] | 0.717 [0.395-1.302]
_ 0/ 0
REC GIG-A/G [63.2 A)f 63.3%] 1 1
AJA [36.8%; 36.7%)] 1.004 [0.710-1.419] 1.029 [0.658-1.610]
LOG 0,1,2 - 0.997 [0.779-1.276] 0.925[0.675-1.268]
AJA [62.7%; 65.8%)] 1 1
CODOM  |A/G [28.3%; 30.1%)] 1.015[0.698-1.475] 1.088 [0.681-1.736]
GIG [9.0%;4.1%] 0.431[0.215-0.865]* | 0.370[0.157-0.871]
0/ - 0,
rs11781551 DOM G/G [9.0 A,fm %] 1 ; 1 i
AIG-A/A [91.0%; 95.9%)] 0.429 [0.216-0.853] 0.362 [0.155-0.842]
_ 0/ - 0,
REC GIG-AIG [37.3 A)f 34.2%)] 1 1
A/A [62.7%; 65.8%)] 0.874[0.618-1.237] 0.890 [0.578-1.369]
LOG 0,1,2 - 0.803 [0.610-1.056] 0.734[0.516-1.046]
T [22.2%; 29.1%)] 1 1
CODOM |CIT [53.3%; 49.1%)] 0.702 [0.465-1.058] 0.567 [0.336-0.956]"
CIC [24.5%; 21.8%)] 0.676 [0.417-1.096] 0.422 [0.224-0.795]*
TT-CIT [75.5%; 78.2%) 1 1
s6988985  DOM CIC [24.5%; 21.8%) 0.856[0.578-1.269) 0.625[0.375-1.042]
_ 0/.- 0
REC C/IT-CIC [77.8 0A>z 70.9 0A>] 1 1 i
T [22.2%; 29.1%)] 0.694 [0.470-1.024] 0.522 [0.316-0.861]
LOG 0,12 - 0.82110.647-1.042] 0.648 [0.473-0.8871"

*p < 0.05 indicates statistical significance.
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Discussion

In the current analysis, it was found that two
polymorphisms rs11781551 and rs6988985 significantly
affected the presence of hypertension, regardless of age,
gender, BMI, glucose level and lipid profile in the group of
Kazakh individuals.

rs11781551 was previously found in association with
atherosclerosis, or rather with carotid intima-media complex
thickness in Meta-analysis of genome-wide association
studies. The common variants associated with carotid
intima media thickness and plaque were observed. These
data were obtained from 31,211 participants of nine
population-based studies, the CHARGE consortium, that
performed genome-wide genotyping and imputed to the
approximately 2.5 million autosomal SNPs in the Phase I
HapMap CEU reference panel. Additionally, the researchers
followed-up the results in a second stage that included
11,273 participants from 7 independent studies.

rs11781551 is an intergenic variant and is adjacent to
the genes encoding Mitochondrial Ribosomal Protein S36
Pseudogene 3 (MRPS36P3) and smooth muscle induced
IncRNA, enhancer of proliferation (SMILR). The former is
not well understood, and the latter, SMILR, has been
mentioned in a number of studies on vascular smooth
muscle remodeling and has even been proposed as a
target for potential therapeutic interventions to prevent
cardiovascular events (15, 16, 17). We can speculate that
the possible association of rs11781551 with vascular
smooth muscle determines the association of this
polymorphism and HT in the study population.

rs6988985 is an intergenic variant and is adjacent to the
genes encoding LYGE-DT, CYP11B2. The GWAS study
performed to identify SNPs associated with variation in
plasma concentrations of estrone conjugates, Estrone, and
androstenedione in 774 postmenopausal women with
resected early-stage ER+ breast cancer, rs6988985 was
associated with increased androstenedione (p = 6.65E-07).
Androstenedione is a steroid hormone that is produced
mainly in the adrenal glands and to a lesser extent in the
gonads. It is a precursor to testosterone and estrone, which
are both important sex hormones. There is no direct
evidence to suggest that androstenedione is directly
associated with HT(18). However, both testosterone and
estrone may influence to blood pressure in a complex and
not yet fully understood way.

Testosterone is known to have both beneficial and
detrimental effects on the cardiovascular system, and its
effects can vary depending on the dose, duration, and
timing of exposure(19). Some studies have suggested that
higher levels of testosterone may be associated with an
increased risk of HT and cardiovascular disease, while
others have reported the opposite (20, 21). Estrogen has
been shown to have a protective effect on the
cardiovascular system, including increasing the production
of nitric oxide (which helps dilate blood vessels), reducing
inflammation, and improving lipid metabolism. As a result,
premenopausal women are generally at lower risk of
developing cardiovascular disease compared to men of the
same age, due in part to higher levels of estrogen.(22)

Also, a possible explanation for the association of
rs6988985 with HT may be its proximity of this
polymorphism to CYP11B2. Cytochrome P450 family 11
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subfamily B member 2 (CYP11B2) is an enzyme that is
primarily responsible for the production of aldosterone in the
adrenal glands. Aldosterone is a hormone that regulates the
body's salt and water balance, and plays a crucial role in
the maintenance of blood pressure.

Several studies have investigated the association
between genetic variants in the CYP11B2 gene and
hypertension. A meta-analysis by Cheng et al. reported that
another variant in the CYP11B2 gene was associated with
an increased risk of HT in Asian populations(23). Moreover,
pharmacological inhibition of CYP11B2 has been shown to
decrease aldosterone production and lower blood pressure
in hypertensive patients (24). Taken together, these findings
suggest that genetic variants in the CYP11B2 gene may
contribute to the development of HT by altering aldosterone
production and/or activity.

Another gene nearby LYGE divergent transcript is a
gene that encodes a protein called lymphocyte antigen 6
complex, locus E (LY6E). LYGE is a member of the LY6
superfamily of proteins and is expressed in a variety of
tissues, including the immune system, brain, and
reproductive system. The role of LYGE divergent transcript
in hypertension is not well understood, and there is limited
research on its association with hypertension. The exact
mechanism by which this polymorphism or the LYGE
divergent transcript may contribute to HT is not clear and
further research is needed.

These findings are significant as HT is a major public
health issue globally and is a leading cause of
cardiovascular disease, stroke, and kidney failure. The
study provides insight into the genetic factors that contribute
to the development of HT in the Kazakh population, which
may aid in the development of more effective prevention
and treatment strategies.

However, it is important to note that the study has some
limitations. The sample size was relatively small, and the
study was conducted in a specific population group, which
may limit the generalizability of the results to the whole
populations. Further studies with larger sample sizes and
more represent populations are needed to confirm these
findings.

In conclusion, the study provides evidence for an
association between the rs11781551 and rs6988985
polymorphisms on chromosome 8 and HT in the Kazakh
population. These findings may have implications for the
development of personalized approaches to the prevention
and treatment of HT.
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