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Primary or essential form of arterial hy-
pertension (AH) and its comorbidity with ab-
dominal obesity (AO) remains one of the topical
problems of modern cardiology and therapy [1].
Some clinical and experimental studies indica-
ted particularly unfavorable current of essen-
tial AH with AO [1, 2].

Aldosterone (AL) activation plays signifi-
cant role in the pathogenesis of AH and AO.
AL causes an increase in sodium reabsorption
in the kidneys, circulating blood volume, blood
pressure (BP), contributes to the development
of insulin resistance, hyperglycemia, dyslipid-
emia, stimulation of myocardial hypertrophy
and fibrosis [3].

Aldosterone synthase (ALS) is an enzyme,
which involved in AL formation [4]. Currently,
studies conducted in both European and Asian
populations show the relationship between
ALS gene CYPI1B2 T344C single nucleotide
polymorphism (SNP) and the development
of number of diseases such as type 2 diabe-
tes, metabolic syndrome, myocardial infarc-
tion as well as with AH [4-6]. However, in
the European population only TT genotype
was associated with AH from the described
three genotype variants T344C SNP of ALS
gene [5].

One of the early complications of AH is left
ventricular hypertrophy (LVH), in the develop-
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ment of which both haemodynamic and nume-
rous humoral and genetic factors take part
[1, 7, 8]. In number of studies conducted in the
European population, a connection was found
between T344C SNP of ALS gene and LVH
[5, 9]. However, the role of ALS gene CYPI11B2
T344C SNP in both the pathogenesis of AH

and its complications remains poorly under-
stood [10].

The aim of our work is to study the as-
sociation between T344C SNP of ALS gene
CYPI11B2 (rs1799998) with anthropometric, cli-
nical, haemodynamic, structural and metabolic
parameters of patients with AH and AO.

MATERIALS AND METHODS

In specialized department of hypertension
and kidney diseases of the Government Insti-
tution «L. T. Malaya Therapy National Institute
of the National Academy of Medical Sciences of
Ukraine» 112 patients (54 Men and 58 Women)
with AH, stage II, 2-3 degrees and AO in ac-
cordance to ESC/ESH Recommendations, 2018
[6] at the age of 45—69 years (average age —
(49 + 6) years) were examined.

Presence of AO was diagnosed using body
mass index (BMI), waist and hip circumference
(WC, HC), according to IDF Recommendations,
2005. Average duration of AH was (12.5 + 1.4)
years, average duration of AO was (13.2 £+ 1.8)
years. 85 patients (76 %) with AH and AO had
burdened heredity in relation to AH (BH +),
27 patients (24 %) were no burdened heredity
(BH -). Among the examined patients, 90 pa-
tients (80 %) had combined dyslipidemia (DLP),
74 patients (66 %) — early disorders of carbo-
hydrate metabolism, such as impaired glucose
tolerance (IGT) — in 42 patients (38 %), fast-
ing glycemia (FG) — in 26 patients (23 %) and
combination of IGT and FG — in 6 patients
(5%). Depending on the presence of LVH, AH
patients with AO were divided into 2 groups:
with LVH (67 patients (60 %) and without LVH
(45 patients (40 %).

The control group was represented by
28 practically healthy residents of Kharkiv
city at the appropriate age and gender with-
out signs of EH and AO, the average age was
(41 + 4) years.

Patients underwent anthropometric mea-
surements, general clinical and haemodyna-
mics indices, parameters of the expanded lipid

spectrum were evaluated. The levels of total
cholesterol (TC), triglycerides (TG), high-den-
sity lipoprotein cholesterol (HDL-C) in serum
were determined by the enzymatic method
with subsequent calculation the serum level
of low-density lipoprotein cholesterol (LDL-C).
The state of carbohydrate metabolism by the
fasting blood glucose level (BGL) and in oral
glucose tolerance test (OGTT) was assessed.
AL levels were determined using AL ELISA
kits, DRG Instruments, GmbH. Genotyping of
T344C SNP of ALS gene CYP11B2 (rs1799998)
was carried out by polymerase chain reaction
(PCR) in real-time (BioRad Laboratories Pte.
Ltd., Singapore).

The researches have been conducted in ac-
cordance with International Standards for the
Coordinated Participation of the Surveyed, the
Ethical Component of the Research and the
Taking of Biomaterials. Written informed con-
sent was obtained from all patients.

Statistical processing of the results was
performed using variation statistics computer
licensed software programs «SPSS», compar-
ing the differences between groups by using
Student's t-test and Student's t-test for mul-
tiple comparisons with the Bonferroni amend-
ment, the Chi-Square Test for Hardy-Weinberg
Expectations (x2). Odds Ratio (OR) was cal-
culated according to Bland J. M., 2000. The
methods of correlation analysis (r Spirman)
were also used. The value of the confidence in-
terval (CI) which was accepted as statistically
significant was 95% (95 % CI) (significance le-
vel p = 0.05).

RESULTS AND THEIR DISCUSSION

The distribution of the examined AH pa-
tients with AO and control group for the poly-
morphic variants of T344C SNP ALS gene
CYP11B2 is given in Table. There were no

significant differences in the distribution of
T344C SNP of ALS gene CYPI11B2 between the
control group and AH patients with AO in the
genotypes (p > 0.05). The frequence of T allele

IIpobremu endoxpurnoi namosnoeii Ne2, 2020

45



Kniniuna endokpurosioeis

Table

The frequency of T344C single nucleotide polymorphisms
of aldosterone synthase gene CYP11B2 in patients with essential hypertension
and abdominal obesity and healthy residents of Kharkiv city (abs, %)

Patients Control (n = 28) Patients with
EH and AO , OR (95% CI)
Genotypes abs. % (n =112) X P ’
abs. %
TC Genotypes 8 29.9 52 46.4 1.05 0.305 2.10 (0.44-4.31)
TT Genotypes 10 35.5 23 20.5 1.07 0.300 0.458 (0.23-2.24)
CC Genotypes 10 35.5 37 33.1 8.01 0.897 0.917 (0.32-2.91)

Student t test;

p — significance of difference between EH patients with AO and control group.

was 0.500 in the control, 0.433 in patients with
AH and AO, C allele — 0.500 in the control and
0.567 in patients with AH and AO (p > 0.05).
The sum parts of «hypertensive» TT and TC
genotypes [5] was (18/28 = 64.5%) in control
against (75/112 = 66.9 %) in AH patients with
AO (p > 0.05).

In the analysis, there were no signifi-
cant differences in T344C SNP of ALS gene
CYPI11B2 depending on anthropometric par-
ticular patients (the body weight (BW), BMI,
WC and HC) and integral haemodynamic pa-
rameters (the levels of systolic and diastolic
BP (SBP, DBP), heart rate (HR). The distri-
bution of T344C SNP ALS gene CYP11B2
by genotypes also did not differ significantly
among patients with AH and AO depending
on the presence or absence of burdened hered-
ity in relation to AH (BH). The sum of parts
of «hypertensive» TT + TC genotypes were
(61/85 = 71.8%) in patients with AH and AO
and BH presence and (14/27 = 51.8%) in pa-
tients with BH absence (p > 0.05).

When analyzing the relationship between
T344C SNP of ALS gene CYP11B2 (rs1799998)
with metabolic parameters of patients with
AH and AO the following data were obtained.
There were no significant differences in T344C
SNP of ALS gene CYP11B2 depending on the
serum levels of TC, TG, LDL-C and fasting
BGL and after OGTT in examined patients.

At the same time in our study, the sig-
nificant differences in HDL-C levels depend-
ing on T344C SNP of ALS gene CYPI1B2
between genotypes was obtained. The serum
level of HDL-C in patients with TT geno-

type (1.40 £ 0.32 mmol/L) was significant-
ly higher than in patients with TC genotype
(1.12 £ 0.23 mmol/L) (p = 0.01). Perhaps, that
high level of HDL-C in AH patient and AO
with TT genotype was due to the stimulation
effects of this lipid fraction on AL synthesis
through increased expression of ALS, which is
described in literature [11]. At the same time
there are no significant differences in AL levels
depending on the polymorphic variants of ALS
gene CYPI1B2: AL levels for T'T genotypes —
(172.62 + 18.15) pg/mL vs (146.73 + 14.41)
pg/mL for TC genotypes (p = 0.34) and vs
(191.67 £ 19.08) for CC genotypes (p = 0.58).

Certain differences in the distribution of
T344C SNP of ALS gene CYPIIB2 by geno-
types, depending on LVH presence or absence
in patients with AH and AO were obtained.
The sum of parts of «hypertensive» TT + TC
genotypes were (18/28 = 64.5%) in the control
and (565/67 = 82.1%) (p > 0.05) in AH patients
with AO and LVH presence, and only (20/45 =
44.4%) in patients with LVH absence (p < 0.05).
In patients with LVH presence, a significant
prevalence of «hypertensive» TT + TC geno-
types expressiveness of ALS gene CYPIIB2
was observed (p < 0.05).

This fact demonstrates a significant as-
sociation of «hypertensive» genotypes of ALS
gene CYPI1B2 with LVH formations, which
is consistent with the results of studies in the
European population [5,9,10].

When analyzing the correlations between
T344C SNP of ALS gene CYP11B2 (rs1799998)
with studied anthropometric, clinical, haemo-
dynamic, structural and metabolic parameters
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of patients with AH and AO the following data
were obtained. The significant direct correla-

ventricular mass index (r = + 0, 46, p < 0.05)
and left atrium diameter (r = + 0, 37, p < 0.05)

tions between «hypertensive» T allele frequency  were found.
and AH duration (r =- 0, 35, p <0, 05) and left
CONCLUSIONS
. The distribution of T344C single nucleotide poly- 3. The association between TT + TC genotypes of

morphism genotypes of aldosterone synthase
gene CYPIIB2 among healthy individuals and pa-
tients with arterial hypertension and abdominal
obesity does not significantly differ and is similar
to that in the European population.

. The serum level of HDL-C in patients with TT
genotype was significantly higher than in pa-
tients with TC genotype (p = 0.01).

4.

ALS gene CYPIIB2 and left ventricular hypertro-
phy (p < 0.05) in the examined patients was
shown.

The significant direct correlations between «hy-
pertensive» T allele of aldosterone synthase
gene frequency and the duration of arterial hyper-
tension and the severity of pathological remodeling
of the heart were found.
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The aim: To study the association between T344C single nucleotide polymorphism (SNP) of aldosterone
synthase (ALS) gene CYPI1B2 (rs1799998) with anthropometric, clinical, haemodynamic, structural and meta-
bolic parameters of patients with arterial hypertension (AH) and abdominal obesity (AO).

Materials and methods: 112 patients with AH II stage, 2—3 degrees with AO aged 45—69 years were sur-
veyed. Control group is composed of 28 healthy city residents of the appropriate age and gender. Haemodynamic
parameters, blood glucose levels, glucose tolerance test, the expanded lipid spectrum, aldosterone levels were
evaluated. Genotyping of T344C SNP of ALS gene CYPI1B2 was performed by polymerase chain reaction in
real-time. Statistical data processing was carried out using SPSS packages.

Results: The distribution of T344C SNP genotypes of ALS gene CYP11B2 among healthy individuals and
patients with AH and AO does not significantly differ and is similar to that in the European population. The
serum level of HDL-C in patients with T'T genotype was significantly higher than in patients with TC genotype
(p = 0.01). The association between T'T + TC genotypes of ALS gene CYPI1B2 and left ventricular hypertrophy
(LVH) (p < 0.05) in the examined patients was shown. The significant direct correlations between «hyperten-
sive» T allele of aldosterone synthase gene frequency and the duration of AH and the severity of LVH were
found.

Conclusions: The associations between TT + TC genotypes T344C SNP of ALS gene, and the presence of
LVH as well as between T'T genotypes and elevated serum level HDL-C in AH patients with AO were estab-
lished.

Key words: arterial hypertension, abdominal obesity, single nucleotide polymorphism, aldosterone
synthase gene.
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ACOLIALIT OOHOHYKJIEOTUAHOIO NONMIMOP®I3MY T344C FEHY
ANNIbAOCTEPOH-CUHTA3U CYP11B2 (RS1799998)
3 KJIIHIHHUMW TEMOANHAMIYHHUMW TA METABOJNTIIHHUMUA
OCOBJINBOCTAMU XBOPUX HA TINEPTOHIYHY XBOPOBY
I ABAOMIHAJIBHUM OXWUPIHHA

Kosans C. M., Munocaaecekuii J. K., Cuirypcska I. O.,
Mucuauuenko O. B., Ileabkosa M. 0., Illenascera O. M.

JY «Hauionanvrui incmumym mepanii imeni JI. T. Manoi HAMH Ykpainun,
m. Xapkis, Yipaina
d.miloslavsky@gmail.com

Mera: BusuuTn acomjiaii misx ogHoHyKIeoTuaHuM mosimopdismom (OHII) T344C reny anbmocTepoH-
cunrasu (AC) CYPIIB2 (rs1799998) i aHTPOIIOMETPUUYHUMU, TEMOJUHAMIUYHUMHU, CTPYKTYPHUMHU Ta MeTabo-
JIYHUMY IapaMeTpaMHu y Mal[ieHTiB Ha apTepiaiabHy rirmeprensiio (Al') 3 abgominanbuum oxupinaam (AO).

Marepiaau Ta merogu. O6cresxerno 112 marmientis ma Al II cramii, 2—3 crymens 3 AO y Bimi 45—-69 po-
kiB. KouTponbuy rpymy ckianu 28 370poBUX MEIIKAHI[IB MicTa BIAMOBiHOrO BiKy 1 craTti. OmiHoBa n re-
MOOMHAMIUYHI IIapaMeTpH, PIBHI IIIOKO3W B KPOBI HATIIE, IIICJIS TVII0K030-TOJEPAHTHOrO TECTY, PO3TOPHY THM
JImigHAE cuekTp, pisHi anabgoctepony (AJ). 'enorunysamua OHII T344C reuna AC CYPI11B2 npoBoguiu 3a
JIOIIOMOT'010 IT0JIIMEPa3HOl JIAHITION0BOI peakIlii B pesxuMi peasbHoro yacy. Crarucrudna o0pobrka JaHUX IIPO-
BOOMJIACA 3 BUKOPHUCTAHHAM ITakeTiB SPSS.

Pesynbraru. Posnogin resorunis OHII T344C renma AC cepen smopoBux oci6 1 mamienTis Ha AI' 3 AO
JIOCTOBIPHO He BIJPI3HABCSH, IO CHIBIIAJAE 3 HAHUMU, AKl OTPUMAHI B €BPONEMCHKUX IIOIMYJIAIiaX. PiBeHb
xoJsrecTepuny Jiinmonporeinis Bucokoi miybuocTl (XC JITIBIIL) B cuposariri kposi y maierTtis 3 T'T remorumom
O0yB mocToBipHO BHIKA, Hixk y naiieHTiB 3 TC renorumnom (p = 0,01). Bysa Busasiena acomiamisa miskx TT + TC
rermoruriom reda AC 1 HasiBHIicTIO Timeprpodii sisoro mryroura (IJII). Beranosieni mocToBipHi mpsami Ko-
pestanii misk vacroroio T essesno rena AC 1 rpuBadtictio Al' ra Bupaskenicrio VI y manux maiiesTis.

Bucuaoku. Beranosieni acomiamii misk TT + TC remorunamu OHII T344C rena AC 1 maasrictio ['VIIII,
a rarox Mixk TT rermorunowm 1 migsumenaum pisaem XCJITIBIIL 8 cuposariti kposi y xBopux Ha AT 3 AO.

KnmouyoBi ciaosa: aprepiajnbHa rimepTeHsis, a0aoMiHaIbHE OKUPIHHSA, OJHOHYKJICOTHUIHUNA II0JIi-
MOp(di3M, TeH aJIbJI0CTEPOH-CUHTASH.
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ACCOUMALMN OOHOHYKNEOTUAHOIO NMNOJIMMOP®U3MA T344C T'EHA
AJIbAOCTEPOHCUHTA3bI CYP11B2 (RS1799998)
C KMIMHUYECKNUMWU, TEMOANHAMUNYECKNMU N METABOJINHECKNMUA
OCOBEHHOCTAMM BOJIbHbIX TMNEPTOHUYECKOM BOJIE3HbIO
n ABOOMUHAJIBHbIM OKUPEHUEM

Kosauns C. H., Munocnaeckuii 1. K., Cuerypcras U. A.,
Msicauuenko O. B., [leuskosa M. 10., Illenasckaa E. H.

I'Y «Hayuonanvroili uncmumym mepanuu umernu JI. T. Manoi HAMH Yikpaumovi»,
2. Xapvros, Yipauna
d.miloslavsky@gmail.com

[ens: Nsyuenue accormmanum Mex 1y oqHOHYKIeOTHIHBIM rToaumopduamom (OHIT) T344C rema amnbmo-
crepor-cuuTasbl (AC) CYPIIB2 (rs1799998) 1 aHTPOIIOMETPHUYECKUMHU, TeMOJJHHAMUYECKUMHU, CTPYKTY PHBI-
MU U MeTaboJIMYeCKUMU apaMeTpaMH y IIallueHTOB ¢ apTepuabHoi runeprensuein (Al') u abmomuHa b-
HbIM oskupenuem (AO).

Marepuansl u meronsl. O6cienosano 112 mamumenTos ¢ Al' IT craguu, 2—-3 cremenu ¢ AO B Bo3pacre
45-69 ser. KouTposbuyio rpynny coctaBuiin 28 300POBBIX KUTEJIEH COOTBETCTBYIOIIEr0 BO3pacTa M II0Ja.
OreHnBaIU TeMOJUHAMUYECKHE ITapaMeTphl, YPOBHU TJIIOKO3Bl B KPOBU HATOIIAK, IIOCJIE TJIIOK030-TOJIE-
PAHTHOTO TeCTa, Pa3BePHYTHIA JHUIIUIHBIN CIIEKTD, YPOBHU asbaocrepona. ['enorunupoarnue OHII T344C
rera AC CYP11B2 npoBOaU/IA C TIOMOIIBIO TOJTUMEPA3HON IEITHON peaKI[uy B peskuMe peaIbHOI'0 BpeMeHMU.
Crarucruueckas o0paboTka JaHHBIX IIPOBOAMUJIACEH C MCIOJIb30BaHUeM IIakeToB SPSS.

Pesyabrarel. Pacipenenenne remorunos OHII T344C rena AC cpenu 3q0poBhIxX Jinil U mamueHTos 3 Al'
u AO 10CTOBEPHO HE OTJIMYAJIUCH, YTO COBIIAAET C JAHHBIMU MOJYyYeHHBIMHU B €BPOMEMCKUX IMOMYJIAIUIX.
VpoBens xoJsiecTepruHa JUHOMPOTenHOB Bhicokoi moTHocTH (XC JITIBIT) B cuBOopoTKE KPOBU y IIAIMEHTOB
¢ TT renorumom ObLT JOCTOBEPHO OoJiee BBICOKUM, deM y narmueHToB ¢ TC remorurnom (p = 0,01). Beia BoI-
asiena accoruanusa mexay TT + TC rermorunom rema AC u HagudreM TUIIEPTPOMUU JIEBOTO JKEJIYI0UKa
(IVI3K). O6uapy:xeHsl JOCTOBEPHBIE IIPAMbBIE KOpPpeaaiuy Mmexay yacrororn T amnens reaa AC, minTeibHO-
creio AT u Berpaskenoctbio [JIHK y mamubIX MamiueHToB.

Brisoapl. Yeranosienn: accounuanuu mexay T'T + TC remorumom OHII T344C rerma AC m mHanmumem
TVIIK, a rakmxe mexay TT remorunom u nmoseimenasiM yposaeM XC JIIIBII y coiBoporke kpoBu GosbabIX Al
u AO.

Knouesbie ciaoBa: aprepuajbHas FUIEPTEH3Us, a0J0OMUHAIBHOE OKUPEHUE, OTHOHY KJI€OTH HBII
moJTUMOpU3M, TeH aJIbJ0CTEPOH-CHHTASHI.
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