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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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EPIDEMIOLOGY OF GENES ASSOCIATED WITH OBESITY IN ASIAN POPULATION. 
LITERATURE REVIEW
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Abstract.
Introduction: Among the general population, there is a 

category of individuals with an innate predisposition to obesity. 
In recent decades, the increase in the prevalence of obesity 
and related diseases worldwide indicates the need to study 
the etiological factors associated with its development. At 
present, it is still unknown how many genes are involved in the 
pathophysiology of obesity, and many studies are underway to 
identify “candidate genes” in clinical medicine. The detection of 
obesity by molecular genetic diagnostics and the implementation 
of appropriate preventive measures can significantly reduce the 
incidence. Considering that the majority of people suffering 
from metabolic diseases are members of the working population, 
the prevention of these diseases and early diagnosis are of both 
clinical and social and economic importance.

Aim: The aim of this study is to analysis of data on the most 
significant genetic markers in the development of obesity in the 
Asian population.

Material and methods: An online search for literature on 
genetic markers associated with the development of obesity was 
conducted in the databases Elibrary, Google Scholar, PubMed, 
Web of Science databases was carried out.

Results and discussion: The study of genetic markers and their 
determination has great prospects for the successful verification 
of the main clinical and biological markers of obesity. This will 
allow assessing the risks of developing obesity and developing 
standards for corrective measures for individuals with a high 
genetic risk.

Conclusion: Most of the GWAS studies have been conducted 
in the European population, the discovery of new genes in the 
Asian population has made a significant contribution to the 
identification of loci of predisposition to obesity. identification 
of polymorphic variants of candidate genes that are most 
significant in the development of this disease is an urgent task 
for both fundamental science and practical medicine.

Key words. obesity, gene polymorphism, genetics, GWAS, 
obesity, BMI, Asian population.
Introduction.

Among the general population, there is a category of individuals 
with an innate predisposition to obesity. In recent decades, 
the increase in the prevalence of obesity and related diseases 
worldwide indicates the need to study the etiological factors 
associated with its development. At present, it is still unknown 
how many genes are involved in the pathophysiology of obesity, 
and many studies are underway to identify “candidate genes” in 
clinical medicine. The detection of obesity by molecular genetic 
diagnostics and the implementation of appropriate preventive 
measures can significantly reduce the incidence. Considering 
that the majority of people suffering from metabolic diseases 

are members of the working population, the prevention of these 
diseases and early diagnosis are of both clinical and social and 
economic importance.

The aim of this study is to analysis of data on the most 
significant genetic markers in the development of obesity in the 
Asian population.
Search strategy.

An online search for literature on genetic markers associated 
with the development of obesity was conducted in the databases 
Elibrary, Google Scholar, PubMed, Web of Science databases 
was carried out. The objectives of the study correspond to 72 
articles.
Obesity as a global problem of the modern world.

Obesity, a recurrent disease in which excess lipids accumulate 
in various fatty deposits due to a chronic imbalance between 
energy intake and expenditure, is associated with many diseases, 
such as type 2 diabetes, cardiovascular disease, osteoarthritis, 
dyslipidemia, fatty liver disease and some types of cancer [1,2]. 
In addition to the recognized role of environmental factors, 
such as sedentary lifestyles combined with high caloric intake 
and inadequate energy expenditure, the development of obesity 
probably also has a genetic component, as evidenced by both 
monogenic and common polygenic forms of obesity [3]. 

The prevalence of obesity is constantly increasing, and at the 
expense of its severe degree, which allows us to consider it 
as a worldwide epidemic associated with increased morbidity 
and mortality. According to epidemiological data, more than 
1.7 billion people in the world are overweight, and more than 
700 million of them are obese [4]. According to the WHO, 
overweight and obesity are the main factors in the development 
of coronary heart disease and stroke, which are the leading 
causes of mortality [5,6].

According to data from the National Bureau of Statistics, 
the population of Kazakhstan is 19 million, among which the 
distribution of overweight is about 29.7% for women and 33.9% 
for men; and the proportion of obesity is 25.8% for women 
and 15.3% for men over 18 years of age [7]. If current trends 
continue, epidemiologists predict that by 2025 40% of men and 
50% of women will be obese. [8-10].  

In clinical practice, obesity is traditionally estimated using 
body mass index (BMI). It is calculated by taking a person's 
weight in kilograms divided by their height, in meters squared 
(kg/m2). These BMI classifications are used by the WHO for 
the European population.  BMI values underestimate the risk 
of obesity in Asian and South Asian populations, so their 
classifications have little variation.  

A study in the United States from 2010 to 2016 confirmed the 
low prevalence of overweight/obesity in Asians, after adjusting 
for WHO recommended BMI values for Asia (overweight: 23-
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genotyping technologies have enabled the development of 
powerful analytical tools, such as the Genome-wide association 
study (GWAS), to study novel genes and loci contributing 
to genetic susceptibility to complex diseases. Over the past 
decade, large-scale GWASs have identified hundreds of genetic 
loci, making significant progress in genetics.  

The genetic aspects of obesity lead to mutations in various 
genes responsible for controlling appetite and metabolism. Over 
the past two decades, several strategies have been developed to 
identify the genetic determinants of obesity. It includes severe 
obesity studies, genome-wide linkage studies (GWLSS) and 
GWAS and candidate gene analysis. About 127 sites in the human 
genome have been known to be associated with the development 
of obesity due to GWAS results [29-30]. The greatest success 
in the search for candidate genes of predisposition to obesity 
is associated with the technology of large-scale genotyping 
of GWAS using hundreds of thousands and millions of 
polymorphisms (SNPs). Large-scale GWAS studies and meta-
analyses have identified hundreds of genetic loci that threaten 
the spread of obesity. GWAS has been conducted in European 
and East Asian populations, and individual gene polymorphisms 
associated with the development of obesity have been studied 
in Central Asian populations, but no large multicenter studies 
of these polymorphisms have been conducted. Current research 
tools and extensive studies will lead to an understanding of the 
genes and their interactions that cause obesity, which may aid in 
successful diagnosis [31,32].

Among these GWAS results, the first locus identified that was 
sensitive to obesity was the FTO gene (associated with obesity 
with fat mass). This gene has the greatest influence on the risk 
of obesity phenotypes to date. 

According to the results of several meta-analyses, the FTO 
rs9930506 polymorphism has shown a dominant pattern of 
association with obesity, especially in the European population 
[33-35]. The small allele of the FTO gene increases BMI by 0.39 
kg/m2 and the risk of obesity by 1.20-fold. This association has 
been confirmed in populations of different ages and backgrounds. 
FTO gene polymorphisms affect obesity symptoms slightly less 
in African and Asian populations than in European populations. 
Among populations in Western and Central Europe and West 
Africa, 46-51%, and in China, only 16% [36-37]. 

The association with FTO rs9939609 and physical activity 
was observed in a cohort study that followed 17,400 people 
from 17 countries in six ethnic groups, including South Asian, 
European, East Asian, Hispanic, African, and Native American 
populations over three years [38-40]. 

The relationship of the FTO rs9939609 polymorphism with 
metabolic syndrome and obesity among the population of 
different regions of Russia was investigated. The study concluded 
that the FTO rs9969309 gene polymorphism is associated not only 
with abdominal obesity, but also with other MS components such 
as hyperglycemia, arterial hypertension [41].

Ning-Ning Zhao et al. [42] showed that rs9939609, rs6499640, 
rs8050136, rs1421085, and rs17817449 showed a significant 
association in the European SNP population, allowing rs9939609 
as the TagSNP for the other four polymorphisms. Similar results 
were obtained in a number of European, East Asian, and Gujarat 
Indians, with four of the five SNPs rs9939609, rs8050136, 

24,9 kg/m2; obese: ≥25 kg/m2).  Asians are more susceptible 
to obesity-associated comorbidities than Caucasians, even at 
lower BMI and waist circumference values [11,12].

Obesity is both an independent risk factor for cardiovascular 
disease and closely related to a number of other risk factors. 
Multiple clinical and epidemiological data link obesity with 
a wide range of CVDs, also with obstructive sleep apnea and 
other hypoventilation syndromes, which adversely affect 
cardiovascular function [14-16]. 

It is well known that 90% of patients with type 2 diabetes 
mellitus are overweight or obese. Today, both of these diseases 
have become a noninfectious epidemic. People who are 
genetically predisposed to develop type 2 diabetes are at high 
risk for obesity because of insulin resistance in their muscle and 
islet α-cells, which contributes to increased glucose and insulin 
release. This resistance leads to increased glucose production 
in the liver and increased insulin levels, which are the cause of 
obesity [17]. 

Cancer is the second leading cause of death worldwide, with 
14.1 million cases and 8.2 million deaths annually [18] In 
addition to well-known risk factors for cancer such as genetic 
predisposition, ionizing radiation, tobacco use, infections, 
unhealthy diet, alcohol consumption, sedentary lifestyle and 
other environmental exposures, obesity is an established risk 
factor for several malignancies [19-21]. The incidence of cancer 
will continue to increase due to the increasing prevalence of risk 
factors, mainly obesity and metabolic syndrome [22].

The outbreak of coronavirus infection (Covid-19) has been a 
developing world health crisis. Interest in the interaction between 
obesity and infection was sparked by the H1N1 pandemic in 
2009 [23-25], published data suggesting that obese people were 
more susceptible to respiratory viral infection, greater disease 
severity and adverse outcomes following infection, including 
higher rates of hospitalization, USA admission and death [26]. 
In this Covid-19 epidemic, higher rates of obesity and severe 
obesity were also reported among patients with Covid-19 
compared with historical non-Covid-19 controls. A report 
from the United States also showed that among patients with 
Covid-19 younger than 60 years of age with BMIs between 30 
kg/m2 and 35 kg/m2 and greater than 35 kg/m2, 1.8 and 3.6 times 
as often were admitted to the ORIT, respectively, compared 
with patients with BMIs <30 kg/m2 [27].
Genetic markers of predisposition to obesity.

The problem of obesity is becoming increasingly relevant 
and is beginning to pose a social threat to the lives of people 
regardless of their social and professional affiliation, area of 
residence, age, and gender. At present, it is still unknown how 
many genes are involved in the pathophysiology of metabolic 
diseases; in clinical medicine, there are many studies to identify 
«candidate genes» [28]. Recent advances in high-throughput 

Grades of obesity BMI (kg/m2) 
Europeans Asians

1 30-34,9 25-28,9
2 35-39,9 29-32,9
3 40 and above 33 and above

Table 1. Grades of obesity according to BMI [13].
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However, a lack of statistical significance was noted in Asians 
with OR=1.11. The results show that there are differences 
between ethnic populations, which confirms the results of the 
study. The researchers concluded that polymorphisms near 
TMEM18 play a role in the development of obesity [56]. 

Studies by Scott M Williams [57] provided strong evidence 
that eight (SEC16B, TMEM18, ETV5, GNPDA2, TFAP2B, 
BDNF, FTO, MC4R) of the 21 loci associated with high BMI in 
populations of European origin were successfully replicated in 
African American populations.
Genetic epidemiology of NEGR1, SEC16B, NRXN3 in an 
Asian population.

The SEC16B gene encodes the Sec16 protein, which is 
expressed mainly in brain tissues and is responsible for the 
transport of appetite-regulating peptides. 

According to a meta-analysis by Lu Y. et al. [58], the rs543874 
polymorphism of the SEC16B gene is associated with an 
increase in body fat percentage, which is likely to be a more 
accurate prognostic criterion for obesity development than 
BMI scores. This meta-analysis found associations between the 
SEC16B rs543874 polymorphism and increased percent body 
fat, with increased BMI in several European, Asian, and African 
American populations.

SEC16B is not only a susceptibility locus for obesity in people 
of African and European descent but is also associated with 
BMI in people of Asian descent [59].

Along with this, there is an opposite view, so replicate studies 
of 27 polymorphisms in 14 genes of 1129 Japanese with obesity 
and 1736 subjects with normal weight, confirmed the association 
for only five polymorphisms, rs10913469 in SEC16B and four 
SNPs in the TMEM18 gene. rs543874 SEC16B showed little 
association with obesity in the Japanese population. The results 
suggest that only some SNPs identified in genome wide GWAS 
association studies in European populations are predisposition 
polymorphisms for obesity in other ethnic populations [9]. 

Five GWAS from Chinese, Malay and Indian ethnic groups 
were analyzed. As a result, in addition to the FTO gene, genes 
that had statistically significant associations with obesity in these 
populations were also found, one of which was SEC16B [60].

The NEGR1 gene is a protein-coding gene localized in 
chromosome 1p31.16 and is among the predisposition loci for 
obesity [10]. 

The association of rs2815752 NEGR1 with overweight/
obesity in different populations was studied. In order to identify 
the association of rs2815752 with overweight, obesity, and 
related traits in Pakistanis, Sobia Rana et al [61] conducted 
a study, as no such study has ever been conducted in the 
Pakistani population. The study found a significant gender-
specific association of rs2815752 with obesity (OR 3.03; CI 
1.19-7.72) and some abnormal anthropometric characteristics 
associated with obesity (weight, BMI, waist circumference, 
hip circumference, thickness of abdominal and iliopsoas folds) 
in women according to the dominant model. The researchers 
concluded that NEGR1 rs2815752 may be associated with the 
obesity phenotype and some related anthropometric traits in 
Pakistani women [61]. 

rs1421085, and rs17817449 showing strong LD, indicating 
that rs9939609 can be used as a TagSNP for the other three 
polymorphisms [11,42].

Adipose tissue plays a crucial role in the regulation of energy 
homeostasis, insulin sensitivity, and lipid and carbohydrate 
metabolism and is considered as an endocrine organ that 
secretes a number of adipocytokines (e.g., adiponectin and 
tumor necrosis factor-a) [43].

Adiponectin is a protein secreted by adipose tissue that is 
encoded by the adiponectin gene (ADIPOQ), consists of three 
exons and two introns, and is located on chromosome 3q27 
[44].  The biological functions of adiponectin are diverse: from 
antidiabetic, anti-atherogenic, anti-inflammatory to anticancer. 
Numerous studies have shown the protective role of adiponectin 
in obesity-related diseases [20,45]. The relationship of 
adiponectin, including leptin, with obesity and insulin resistance 
and other metabolic risk factors has been studied in different 
populations [46].

The rs2241766 ADIPOQ polymorphism is a «candidate gene» 
for obesity. A number of studies have been published worldwide 
examining the association between the ADIPOQ rs2241766 
polymorphism and obesity [43,47,48]. However, inconsistent 
results have been obtained in different populations. These 
discrepancies may be related to racial or regional differences in 
the frequency of the ADIPOQ polymorphism. 

Adiponectin has also been considered as a marker of the 
metabolic syndrome [49,50]. A meta-analysis involving 13 
studies with 2,684 cases and 2,864 controls in a Chinese 
population was conducted to identify the association of the 
rs2241766 variant with MS [51,52], and the results confirmed 
that the frequency of the G allele was significantly higher in 
obese patients than in controls [51]. 

As studies have shown, there was a significant genotypic 
association between the obese and non-obese groups in 
Malaysian. The frequencies of AG and AA genotypes were 
significantly higher in the obese group (11%) than in the non-
obese group. The probability of having the A alleles was twice 
as high in the obese group than in the non-obese group (OR 
2.15; 1.13-4.09). Independent t-test analysis showed that sex, 
age, height, weight, waist circumference, hip circumference, 
BP, systolic and diastolic BP, BMI, triacylglycerol, HDL 
cholesterol, and LDL cholesterol were significantly higher in 
the main group (with obesity) than in the control group.  As a 
result, ADIPOQ rs17366568 polymorphisms were significantly 
associated with BMI [53].

Many studies have shown that the pathogenesis of obesity 
has a genetic basis, with polymorphisms in the TMEM18 
gene region being an important risk factor [54,55], which plays 
a significant role in eating behavior; however, subsequent 
studies among different ethnic groups and age groups have 
shown conflicting results. Natalia Koj et al. [56] examined the 
relationship between TMEM18 polymorphisms and the risk of 
obesity as a function of age group and ethnicity. They found 
a significant association between rs6548238 and the risk of 
obesity (OR=1.25). Regarding population type, a significant 
association was found among European c and Mexican groups. 



107

However, a number of independent replicative studies in other 
ethnic populations have failed to reproduce a reliable association 
of rs3101336, rs2568958, and rs2815752 of the NEGR1 gene 
with obesity traits [62].

Chloe YY, et al. [63] conducted a replicative study looking 
for associations of 13 previously identified SNPs with obesity 
and BMI in 1170 Chinese subjects. Statistically significant 
associations with obesity were found for 7 SNPs in the Chinese 
population, indicating the presence of common genetic variants 
with previously studied European populations. The authors 
attributed this to differences in the genetic composition and LD 
patterns between Chinese and European populations and the 
lower prevalence of these SNPs in the Chinese population [63]. 

A study was conducted on the effect of genetic variants 
affecting appetite on obesity in the population of Saudi Arabia. 
These variants included rs2815752 NEGR1 and rs543874 
SEC16B. The result of the study showed that markers affecting 
fat mass through increased appetite affect obesity in Saudi 
residents, perhaps to a greater extent than in Europeans [64].

The results of GWAS analysis to search for associations with 
obesity found 16 significant genomic signals in the FTO gene, 
as well as quantitative signs of obesity (total body weight, 
waist circumference, and waist-to-hip ratio) in the NRXN3 
rs11624704 gene. It has been suggested that the NRXN3 gene 
is associated with the distribution of body fat [65]. Assessing 
the genetic contribution of the NRXN3 gene to the development 
of obesity is particularly challenging because NRXN3 is an 
extremely large gene (~1.5 Mb) [10], is controlled by two 
promoters, and has multiple transcripts. SNP polymorphisms 
related to weight and fat distribution are in different parts of 
the gene and are likely to involve different transcripts with 
potentially different functions. 

Obesity impairs nervous system abilities such as memory and 
fine motor skills. Common biological mechanisms involved in 
obesity and neurodegenerative/neurodegenerative diseases are 
insulin resistance, proinflammatory cytokines, and oxidative 
damage, among others, leading to impaired brain development 
or cell death [66]. Environmental conditions contributing to 
obesity are not the only factors influencing neurodegenerative 
and neurodegenerative diseases. Moreover, in recent decades, 
the discovery of new genes related to obesity (FTO, NRXN3, 
NPC1, NEGR1, etc.) has opened new ways to understand the 
general mechanisms involved in these diseases. It should be 
noted that environmental conditions contributing to obesity, 
genes and gene-environment interactions will lead to a better 
understanding of the etiology of these diseases [66,67]. 

The minimal G allele rs10146997 in the NRXN3 gene is 
associated with increased waist circumference but is not 
associated with BMI scores, as reported in a recent meta-
analysis of 249,796 individuals [9]. The authors attribute the 
reason for these discrepancies to the lack of statistical power of 
the study because of the relatively low population frequency of 
unfavorable alleles. 

There is evidence that waist circumference and waist-to-hip 
ratio are associated with alterations in several genes, including 
NRXN3. To investigate the relationship between visceral fat 
and subcutaneous fat area and genes in the Japanese population, 

8 single nucleotide polymorphisms (SNPs) were genotyped. 
Multiple regression analysis showed that NRXN3 was not 
significantly associated with BMI, visceral fat and subcutaneous 
fat area. These inconsistent results may be related to racial or 
regional differences in the frequency of this polymorphism [68].
Conclusion.

In the course of writing this article, we analyzed the results of 
GWAS and obesity meta-analysis from worldwide information 
databases and selected the most significant polymorphisms 
associated with obesity. Over the past decade, GWAS has 
demonstrated a large number of loci associated with BMI, providing 
an effective way to better understand the mechanisms of obesity that 
are needed in our journey to improve obesity treatment. Although 
large-scale GWAS has largely been performed on individuals of 
European ancestry, significant progress has been made, which is 
now closing the gap between our knowledge of obesity genetics in 
European and Asian ancestors.

Current evidence suggests that there are clear differences in the 
distribution of fat by ethnicity. In general, Asians accumulate 
more visceral fat than subcutaneous fat compared to Africans, 
Hispanics, and Caucasians. Current literature suggests that 
these differences are largely due to intrinsic genetic differences 
and physical traits that limit fat accumulation in certain areas. 
However, over the millennia, biological genetic differences have 
increasingly changed and become dependent on the environment 
(diet, physical activity, lifestyle and nutrition, stress, etc.) [69].

It should be noted that GWAS studies performed on individuals 
of Asian descent not only confirmed the potential role of 
previously linked obesity loci, but also revealed new loci. 

Thus, multi-ethnic studies have enormous potential not only 
to better understand the complex etiology of obesity in humans, 
but also potentially ethnic differences in the prevalence of 
obesity, which may ultimately open up new possibilities for 
more targeted and personalized treatment of obesity. In addition, 
follow-up GWAS research strategies on multi-ethnic studies are 
worthwhile.
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РЕЗЮМЕ.
ЭПИДЕМИОЛОГИЯ ГЕНОВ, 

АССОЦИИРОВАННЫХ С ОЖИРЕНИЕМ В 
АЗИАТСКОЙ ПОПУЛЯЦИИ. ОБЗОР ЛИТЕРАТУРЫ.

Базаргалиев Е.Ш1., Макашова М.С1., Кудабаева Х.И1., 
Космуратова Р.Н1.

1Кафедра внутренних болезней №1 ЗКМУ имени Марата 
Оспанова, г. Актобе, Казахстан.

Введение: Среди общей популяции существует категория 
лиц с врожденной предрасположенностью к ожирению. 
В последние десятилетия рост распространенности 
ожирения и связанных с ним заболеваний во всем мире 
свидетельствует о необходимости изучения этиологических 
факторов, связанных с его развитием. В настоящее время 
еще неизвестно, сколько генов участвует в патофизиологии 
ожирения, проводится множество исследований 
по выявлению «генов-кандидатов» в клинической 
медицине. Выявление ожирения методами молекулярно-
генетической диагностики и проведение соответствующих 
профилактических мероприятий может значительно 
снизить заболеваемость. Учитывая, что большинство 
людей, страдающих метаболическими заболеваниями, 
являются представителями трудоспособного населения, 
профилактика этих заболеваний, ранняя диагностика 
имеют как клиническое, так и социальное и экономическое 
значение.

Цель: анализ данных о наиболее значимых генетических 
маркерах в развитии ожирения в азиатской популяции. 

Материалы и методы. Проведен онлайн поиск 
литературы о генетических маркерах, ассоциированных с 
ожирением в базах данных Elibrary, Google Scholar, Pubmed, 
Web of Science.

Результаты и обсуждение. Изучение генетических 
маркеров и их определение имеет большие перспективы 
для успешной верификации основных клинических и 
биологических маркеров ожирения. Это позволит оценить 
риски развития ожирения и разработать стандарты 
коррекционных мероприятий для лиц с высоким 
генетическим риском. 
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Вывод. Большинство GWAS исследования было 
проведено в европейской популяции, раскрытие новых 
генов у азиатской популяции внесли значительный вклад 
в выявление локусов предрасположенности к ожирению. 
Выявление полиморфных вариантов генов-кандидатов, 
наиболее значимых в развитии этого заболевания, 
представляет собой актуальную задачу, как для 
фундаментальной науки, так и практической медицины.

Ключевые слова: ожирение, полиморфизм генов, азиаты, 
genetics, GWAS, obesity, BMI, Asian population.

Summary.
EPIDEMIOLOGY OF GENES ASSOCIATED WITH 
OBESITY IN ASIAN POPULATION. LITERATURE 
REVIEW.

Bazargaliyev Ye1., Makashova M1., Kudabayeva Kh1., 
Kosmuratova R1.

1Department of Internal Diseases №1 of West Kazakhstan 
Marat Ospanov university, Aktobe city, Kazakhstan.

Introduction. Among the general population, there is a 
category of individuals with an innate predisposition to obesity. 
In recent decades, the increase in the prevalence of obesity 
and related diseases worldwide indicates the need to study 
the etiological factors associated with its development. At 
present, it is still unknown how many genes are involved in the 
pathophysiology of obesity, and many studies are underway to 
identify “candidate genes” in clinical medicine. The detection of 
obesity by molecular genetic diagnostics and the implementation 
of appropriate preventive measures can significantly reduce the 
incidence. Considering that the majority of people suffering 
from metabolic diseases are members of the working population, 
the prevention of these diseases and early diagnosis are of both 
clinical and social and economic importance.

The aim of this study is to analysis of data on the most 
significant genetic markers in the development of obesity in the 
Asian population.

Material and methods. An online search for literature on 
genetic markers associated with the development of obesity was 
conducted in the databases Elibrary, Google Scholar, PubMed, 
Web of Science databases was carried out.

Results and discussion. The study of genetic markers and their 
determination has great prospects for the successful verification 
of the main clinical and biological markers of obesity. This will 
allow assessing the risks of developing obesity and developing 
standards for corrective measures for individuals with a high 
genetic risk.

Conclusion. Most of the GWAS studies have been conducted 
in the European population, the discovery of new genes in the 
Asian population has made a significant contribution to the 
identification of loci of predisposition to obesity. identification 
of polymorphic variants of candidate genes that are most 
significant in the development of this disease is an urgent task 
for both fundamental science and practical medicine.

Keywords: obesity, gene polymorphism, genetics, GWAS, 
obesity, BMI, Asian population.
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