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DEVELOPMENT AND PROGRESSION OF OBESITY IN PATIENTS
WITH CORONARY HEART DISEASE: EMPHASIS ON LEPTIN
GENE POLYMORPHISM (Arg223Gln)

Kravchun P. G., Kadykova O. L, Zalyubovs'ka O. 1., Shumova N. V.
Kharkiv National Medical University, Kharkiv, Ukraine

The article assesses the contribution of leptin gene polymorphism (Arg223Gln) in the development and
progression of obesity in patients with coronary heart disease. 222 patients with coronary heart disease and
obesity were surveyed. The study of leptin gene polymorphic locus Arg223Gln was performed by polymerase
chain reaction of all examined patients. G allele and G/G genotype of the leptin gene polymorphism
(Arg223Gln) are more common among the patients with coronary heart disease and obesity and the frequency
of their detection increases with the growth of the degree of obesity.
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PO3BUTOK TA IPOI'PECYBAHHSA OKUPIHHSA Y XBOPUX HA IIIEMIYHY XBOPOBY
CEPLISA: AKHEHT HA TIOJIMOP®I3M I'EHA JIEITUHY (Arg223Gln)

Kpaeuyn II. I'., Kaouxoea O. L, 3anoooecovka O. L., Illymosa H. B.
XapKkiBChKUH HalliOHATBHUNA MEJUYHUI YHIBEPCUTET, M. XapKiB, YKpaina

VY crarti omiHeHo BHecok moniMopdizmy rena nentuHy (Arg223Gln) y po3BHUTOK 1 mporpecyBaHHS
OXHPIHHS y XBOpUX Ha imeMiuHy XBopoOy cepus. OOcrexxeHo 222 XBOpPHX HA iIEMiuHy XBOpOOy cepus i
oxupinnsa. [ocmimxenus moxiMoppHoro sokycy Arg223GIn rema nentuHy NpPOBOXMIM METOIOM
TOJTIMEPa3Hoi JIaHIIOroBoi peakuii BciM o0cTeskeHnM XBopuM. Cepell XBOpHX Ha IIeMiuHy XBOpoOy ceplis i
OXHpiHHA yactime 3ycrpivatotecst anenb G 1 G/G reHorun moximop¢izmy rena nentuHy (Arg223Gln),
MIPUYOMY YaCTOTA iX BUSBIICHHS 301JIbIIYETHCS BiIIOBITHO 3POCTAHHIO CTYNECHS OXKUPIHHSL.

KJTIO90BI CJIOBA: nonimopdi3M reHa JIeNTuHy, 0OXKUPiHHS, imeMidHa XBopoba ceprist

PA3BUTHUE U TIPOTPECCUPOBAHMUE OKUPEHUA Y BOJbHBIX NIIEMAYECKOM
BOJIE3HBIO CEPJIIA: AKIIEHT HA TIOJIMMOP®U3M I'EHA JIEIITUHA (Arg223Gln)

Kpaeuyn II. I'., Kaovixosa O. U., 3anwooseckan E. H., Illymosea H. B.
XapbKOBCKUI HALlMOHAIBHBIA MEAUIUHCKUNA YHUBEPCUTET, I'. XapbKOB, Y KpauHa

B crartbe oneneno Bkiaj monuMopdusma rena jentuHa (Arg223Gln) B pasBuTHE M NpOrpeccupoBaHUe
OXKUpPEHUS y OOJBHBIX WINEMHYCCKOH Oomne3Hpro cepama. OOcnemoBaHo 222 OONBHBIX HIIEMHUYCCKON
Oone3Hplo cepaua u oxupeHweM. Omnpenenenue nommMmopdroro jokyca Arg223GIn rena sentuHa
MIPOBOJIMIIM METOJIOM IOJIMMEPA3HOW IEIHOW peakiyd BceM 00cCienoBaHHBIM OonbHBIM. Cpenut OONBbHBIX
WIIEMHUYECKON OOJE3HBIO cepalla U OXXHpeHreM vaile Berpedasics amiens G u G/G reHortun noauMoppusma
reHa yentuHa (Arg223Gln), npryeM yacToTa WX BBISBICHHS YBEIMYHMBAIACh COOTBETCTBEHHO YBEIMYEHHIO
CTENEHU OXKUPEHUSI.

K/ITFOYEBBIE C/IOBA: nonumopdu3M TeHa JIENTHHA, O)KUPEHHe, HIIeMudeckast 00JIe3Hb cep/la

infectious epidemic. Up to present, the obesity
pathogenesis causes debate among scientists.

Obesity is one of the most pressing health  However, after the discovery of leptin the
and social problems, which is characterized by = number of studies dealing with the problem
the world health organization as a non- increases. In addition, leptin significantly
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influences on the atherosclerotic process, the
harbingers of which is obesity [1].

Today, the interest of scientists is confined
to the definition of the pathogenetic role of gene
polymorphisms, especially in the context of
combined course of coronary heart disease
(CHD) and obesity.

The results of studies examining the
influence of leptin gene polymorphism on the
development of obesity are controversial [2-3],
and Ukrainian populations are not defined.

OBJECTIVE

The aim of the study is to evaluate the
contribution of leptin gene polymorphism
(Arg223GIn) in the development and
progression of obesity in patients with
coronary heart disease in the Ukrainian
population.

MATERIALS AND METHODS

With the purpose to study the problem the
comprehensive examination of 222 patients
with coronary artery disease and obesity was
carried. The patients included were treated in
the Cardiology Department of the Kharkiv
Clinical hospital Ne 27, which is the basic
medical institution of Internal Medicine Ne 2
and Clinical Immunology and Allergology of
Kharkiv National Medical University of
Ministry of Health of Ukraine. The comparison
group consisted of 115 CHD patients with
normal body weight. The control group
consisted of 35 practically healthy people.
Additionally, patients of IHD and obesity were
divided into subgroups depending on the degree
of the last: the first subgroup consisted of 80
patients with obesity of the 1-st degree, the
second group consisted of 71 patients with
obesity of the 2-nd degree, the third — 71
patients with obesity of the 3-d degree. Groups
were matched in accordance age and sex. The
study excluded patients with severe
concomitant pathology of the respiratory
system, digestive system, kidneys and
individuals with cancer.

The diagnosis was established in accordance
with the applicable orders of the Ministry of
Health of Ukraine.

All patients were undergone general clinical
and instrumental examination. For the

characteristics of obesity body mass index
(BMI) (Quetelet index), which was calculated
with the formula: weight (kg)/height (m2), was
determined.

The study of leptin gene polymorphic locus
Arg223Gln was performed by polymerase chain
reaction with electrophoresis detection of the
results using sets of reagents «SNP-EXPRESS»
produced by NPF «Ltah» (RF). Extraction of
DNA from whole blood was performed using a
reagent «DNA-Express-blood» produced by
NPF «Ltah» (Russian Federation) according to
the instructions. The correctness of the
distribution of genotypes was determined under
Hardy-Weinberg equilibrium (pi2 + 2 pipj + pj2
=1). In accordance with the Helsinki
Declaration, all patients were informed about
the clinical trial and gave consent for
determination of polymorphism of the studied
gene.

Statistical data processing was performed
using Statistica package, version 6.0. For
comparison of the frequency distribution of
alleles and genotypes between groups Y2
Pearson and Fisher criteria were used. To
determine the relative risk odds ratio (OR) was
calculated. As the lack of association VSH=1
was considered; as a positive association —
VSH > 1; negative association of allele or
genotype with the disease (low disease risk)
VSH <1 was considered. Confidence interval
(CI) is an interval of values within which with
95 % probability the predictive value of VSH
presents. Statistically significant differences
were considered at p < 0.05 were considered.

RESULTS AND DISCUSSION

The development of obesity in patients
with coronary artery disease in the Ukrainian
population was connected due to the results of
our study with G allele and G/G genotype leptin
gene polymorphism (Arg223Gln) (Table. 1).

The presence of G allele and G/G
genotype of the leptin gene polymorphism
(Arg223Gln) in CHD patients was associated
with the development of obesity, respectively
(OR = 1,70, 95 % CI = [1,26-2,31], y2=11.8,
p <0.05) and (OR = 2,77; 95 % CI = [1,50-
5,12], ¥2=10,9; p < 0.05).
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Table 1

The value of G allele and G/G genotype of leptin gene polymorphism (Arg223Gln)
in the development of obesity in CHD patients

Genetic markers

OSH (95 % CI)

1,70 (1,26-2,31)

The G Allele of

¥'=11,8;p <0,05

Genotype of G/G

2,77 (1,50-5,12)

¥ =10,9; p<0,05

We carried out the determination of the
frequency of alleles and genotypes of leptin
gene polymorphism (Arg223GlIn) depending on
BMI in patients with CHD and obesity based on
the previous data (tab. 2).

32 patients with coronary artery disease and
obesity of the 1-st degree were carriers of A
allele, that was equal to 40 %, G allele — 48
patients (60 %). A/A genotypes, G/A and G/G
genotypes had 18 (22,5 %), 30 (37,5 %) and 32
(40 %) patients with CHD and obesity of the
1-st degree accordingly. In the group of patients
with obesity of the 2-nd degree the following
frequency distribution of alleles and genotypes
of leptin gene polymorphism (Arg223Gln) took
place: 23 people, that is worth to 32.39 %, were
the carriers of A allele, 48 patients (67,61 %) —
G allele; 13 (18,31 %), 24 (33,80 %) and 34
(47,89 %) respectively had A/A, G/A and G/G

genotypes. In the group of patients with
combined CAD and obesity of the 3-d degree
16 patients (22,54 %) were carriers of A allele:
55 people (of 77.46 %) - G allele; 8 (11,28 %),
25 (35,2 %) and 38 (of 53.52 %) — A/A, G/A
and G/G genotypes, respectively.

17,46 % and 9,85 % more patients with
CHD and obesity of the 3-d degree were
carriers of the G allele in comparison with
patients of the groups 1 and 2, as A allele ,
conversely, was more common in individuals
with obesity of the 1-st and 2-nd degree. G/G
Genotype was significantly more prevalent in
patients with coronary artery disease and
obesity of the 3-d degree on 13.52 % and
5,63 %, and A/A genotype — less on 11.22 % of
7.03 %, compared to patients with obesity 1-st
and 2-nd degree, respectively.

Frequency of alleles and genotypes of leptin gene polymorphism (Arg223GlIn) fable
depending on BMI in patients with CHD and obesity
Genetic markers Obesi%;o(l)lfl') tllle 1-st Obesitg;(z)lgl%e 2-nd Obesigtgfo(l)ltr“) tfle 3d
group | degree (n = 80) degree (n="71) degree (n="71)
Allele A 32 (40 %) 23 (32,39 %)* 16 (22,54 %)*#
Allele G 48 (60 %) 48 (67,61 %)* 55 (77,46 %)*#
Genotype A/A 18 (22,5 %) 13 (18,31 %) 8 (11,28 %)*
Genotype G/A 30 (37,5 %) 24 (33,80 %) 25 (35,2 %)
Genotype G/G 32 (40 %) 34 (47,89 %)* 38 (53,52 %)*#

Thus, G allele and G/G genotype of the
leptin gene polymorphism of (Arg223Gln) are
more common among the patients with
coronary artery disease and obesity, and the
frequency of their detection increases with the
growth of BMI in the Ukrainian population.

These data match the results obtained by
V. S. Mattevi et al. in 2002 [4] in the Brazilian

population, A. Portoles et al in 2006 [5] in the
Spanish population, Y.Y. Yako in 2012. [6]
among the people of Africa, proves, that the
carriage of this genotype is associated with the
development of obesity. However, in the
studies of T. Gotoda et al [7] in the British
population, A. Constantin et al. [8] and the
results of the meta-analysis, performed by
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M. Neo etal. [9] in romanes, these linkages
were not obtained. Moreover, N. Yiannakouris
et al. in 2001 found that homozygote is more
dominant than 223 R allele among people with
normal body weight significantly than in
patients with overweight and obesity [10].
Research results are contradictory and require
further research.

CONCLUSIONS

G allele and G/G genotype of leptin gene
polymorphism (Arg223Gln) were associated

with the development of obesity in CHD
patients, and the frequency of their detection
increases with the growth of BMI in the
Ukrainian population.

PROSPECTS FOR FUTURE STUDIES

Given the wurgency of the comorbid
pathology problem further research should be
directed towards the study of other associations
of gene polymorphisms with the development
and progression of cardiovascular diseases and
obesity.
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