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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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daavadebebis jgufidan. statiaSi warmodgenilia 
Tanamedrove monacemebi Ph-negatiuri mielopro-
liferaciuli daavadebebis paTogenezis Sesaxeb, 
agreTve diagnostikuri kriteriumebi, mkurnalo-
bis taqtika da pirveladi mielofibrozis prog-
nozis faqtorebi. aRwerilia pirveladi mielo-
fibrozis mwvave mieloblastur leqkozad 
gardaqmnis klinikuri SemTxveva. 
kvlevis mizani - Tanamedrove da retrospeqtuli 

literaturis analizi pirveladi mielofibrozis 
paTogenezis, diagnostikis, mkurnalobis principebi-
sa da prognozuli faqtorebis Sesaxeb da pirve-

ladi mielofibrozis mwvave mieloblastur le-
qkozad gardaqmnis klinikuri SemTxvevis aRwera. 
Tanamedrove warmodgenebis Tanaxmad, pirvela-

di mielofibrozis adreuli diagnostirebisT-
vis, pacientTa gamokvlevis klinikur-morfolo-
giur meTodebTan erTad, Zalze mniSvnelovania 
daavadebis molekulur-genetikuri verifikacia. 
pirveladi mielofibroziT daavadebulTa gadar-
Cenilobis gasaumjobeseblad aucilebelia daa-
vadebis molekulur-genetikuri verifikacia da 
mkurnalobis taqtikis asarCevad stratifikaciis 
Catareba.

LPL AND ADRB2 GENE POLYMORPHISMS: RELATIONSHIP 
WITH LIPIDS AND OBESITY IN KAZAKH ADOLESCENTS 

1Adiyeva M., 2Aukenov N., 1Kazymov M., 1Shakhanova A., 1Massabayeva M.

1Semey Medical University; 2Ministry of Health of the Republic of Kazakhstan, 
Department of Health and Human Resources, Nur-Sultan, Kazakhstan

Adolescent obesity is recognized as one of the biggest public 
health concerns. According to the World Health Organization 
in the world in 2016, 340 million children and adolescents 
aged 5 to 19 years were overweight or obese. The prevalence 
of overweight and obesity among children and adolescents 
aged 5 to 19 years has risen sharply from 4% in 1975 to over 
18% in 2016. In 2018, an estimated 40 million children under 
the age of 5 years are overweight or obese [1]. In Kazakhstan, 
as shown by the epidemiological monitoring of childhood 
obesity, the situation is even slightly worse than the global 
average. According to the state health development program 
of the Republic of Kazakhstan for 2020-2025 among Kazakh-
stani teenagers (children from 10 to 19 years), 5% are obese 
and 20% of children are overweight. Risk factors for adoles-
cent and childhood obesity include genetics, environmental 
factors, and excessive consumption of fast food, decreased 
physical activity, and family stress [2]. Given the alleged 
heritability of BMI, genetic approaches can be a useful tool 
for analyzing mechanisms related to weight regulation and 
understanding susceptibility to obesity [3].

Genetic predisposition has a fundamental role in the develop-
ment of obesity and overweight. The 12th version of the hu-
man obesity gene map includes more than 600 genes, genetic 
markers, and chromosome regions directly or indirectly associ-
ated with the phenotype of obesity [4]. The mechanisms of the 
formation of cardiovascular pathology in obesity are associated 
with hormonal and metabolic abnormalities caused by the ac-
cumulation of adipose tissue.

The key role among them is played by the development of 
insulin resistance (IR) of compensatory hyperinsulinemia, be-
ing a link between impaired glucose tolerance, arterial hyperten-
sion, and dyslipidemia [5]. In addition, insulin resistance and 
dyslipidemia are often observed in obese individuals already in 
childhood [6].

The genes that form the polygenic system individually give a 
weak effect, only determine the tendency to excessive accumu-
lation of adipose tissue, and the degree of manifestation depends 
on environmental factors [7]. In this regard, the study of the re-
lationship of genetic factors determining the predisposition to 
the development of the main disorders characteristic of obesity 
by a complex of clinical, metabolic and environmental factors in 
obese adolescents is of particular relevance. A promising direc-
tion is the study of the structural features of genes involved in 
lipid metabolism disorders (LPL/S447T) and the risk of diabetes 
and obesity (ADRB2/Gln27Glu).

Lipoprotein lipase (LPL) catalyzes the hydrolysis of triglyc-
erides from circulating very low density lipoproteins and chylo-
microns and delivers derivatives of fatty acid lipoproteins to adi-
pose tissues for storage or oxidation in muscles [8]. Mutations 
in the LPL or pathological LPL lead to hypertriglyceridemia, 
dyslipidemia, which lead to various disorders, such as coronary 
heart disease, hypertension, and obesity [9].

Type 2 beta-adrenergic receptors (ADRB2) stimulate lipolysis 
in fat cells [10] and are involved in mobilizing fat from fat cells 
to produce energy in response to hormones (adrenaline, norepi-
nephrine) and stimulate glycogenolysis to meet energy needs. 
The Glu27 allele tends to increase body mass index, body fat 
mass and type 2 diabetes, as well as to suppress lipid oxidation 
[11]. The amino acid replacement of Gln27Glu in the ADRB2 
gene leads to receptor resistance to agonists, which is accompa-
nied by hypertriglyceridemia and obesity [12].

In an obese state, adipose tissue undergoes a constant excess 
of energy, so that over time the ability of this tissue to accumu-
late lipids can be exceeded, and adipose tissue that can respond 
to this excess can reduce the expression of genes involved in 
the processing and storage of lipids. If this happens, adipose tis-
sue may begin to work incorrectly, which over time will lead to 
metabolic disorders.
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Thus, the aim of this study was to study the effect of polymor-
phisms of the LPL gene and ADRB2 gene on body weight and 
lipid spectrum in adolescents of Kazakh nationality.

Material and methods. In total, 184 adolescents of Kazakh 
nationality aged 15 to 18 years old who were studying in high 
school in Semey were selected by random sampling. The main 
group included 70 overweight adolescents (BMI>23.5), and the 
control group included 114 adolescents with normal physique 
(BMI≤23.4). The inclusion criteria in the study were age, over-
weight for the main group and face (BMI>23,5), with normal 
weight (BMI<23,4) for the control group. The determination 
of body mass index (BMI) was calculated by the formula body 
weight (kg)/height (m²). Waist circumference and hip circum-
ference were also measured. The study did not include adoles-
cents with diabetes mellitus, hormone therapy, heart defects, and 
a history of malignant neoplasms, heart and/or kidney failure, 
mental illness, and congenital endocrine pathology.

DNA extraction was performed with QIAamp DNA Mini Kit 
(QIAGEN) kits. DNA was evaluated using a NanoDrop 1000 
spectrophotometer (Thermo Scientific, Waltham, MA, USA) with 
wavelengths of 230, 260, and 280 nm. The isolated DNA was fro-
zen and stored at -20°C. Genotyping was performed by real-time 
PCR using a CFX 96 instrument (Bio-Rad, CA, USA). A working 
mixture for amplification of rs1042714 and rs328 DNA polymor-
phisms in a total volume of 20 μl was prepared in the presence of 
TaqMan Genotyping Master mix and 5 μl of DNA. All reagents 
for amplification of Synthol production (Russia). The amplification 
program for the SNP genes ADRB2 (rs1042714) and LPL (rs328) 
included preliminary denaturation at 95°C for 3 minutes, then 40 
cycles of 95°C for 15 seconds and 65°C for 40 seconds. 

The determination of the level of total cholesterol, LDL, 
HDL, triglycerides, glucose, and fasting blood serum was car-
ried out by the chemiluminescent chain method using a Cobas 
Integra 400 plus biochemical analyzer (Roche Diagnostics, 
Switzerland). Specific proteins of apoA1, apoB and insulin in 
the blood serum were carried out in the Olympus Clinical Di-
agnostic Laboratory, which is the subject of accreditation ac-
cording to ISO 15189: 2012. All reagents are Roche Diagnostics 
GmbH (Germany).

All adolescents participating in the study and their parents/
egal representatives were introduced to the study objectives 
and upcoming procedures. All (parents/legal representatives) 
received informed written consent to participate in the study 
and the processing of personal data. The study was approved 
by the Local Ethics Committee of the Semey Medical Univer-

sity (meeting minutes No. 6 dated 06.16.2017) and meets the 
requirements of the Helsinki Declaration of the World Medical 
Association.

Statistical analysis was performed using the IBM SPSS Statis-
tics Version 21 package (International Business Machines Corp., 
Armonk, NY, USA), and/or Microsoft Office Excel. 

For descriptive statistics of quantitative variables, Mann‐
Whitney or Kruskal-Wallis tests were used. Comparison of the 
frequencies of genotypic distributions between the groups used 
the χ2 criterion. The associative signal was characterized by the 
odds ratio (OR), its 95% confidence interval, and statistical sig-
nificance (p value). Comparison between groups was performed 
using multivariate logistic regression analysis. Associative ge-
netic analysis took into account age and sex data. Differences 
were considered statistically significant at p<0.05. The deviation 
of the frequencies of genotypes from Hardy-Weinberg equilib-
rium was evaluated using the χ2 test.

Results and discussion. In total, 184 adolescents of Kazakh 
nationality took part in the study, including boys n=62, girls 
n=122. Among boys, the average age was 16 (95%: 15.77-
16.23) years, among girls the average age was 16.07 (95%: 
15.90-16.23) years old.

The average BMI for boys was 23.61 (95%: 22.75-24.46), and 
for girls 22.01 (95%: 21.39-22.63). When comparing the aver-
age BMI by sex, it was found that in boys the BMI was signifi-
cantly higher compared to girls (Mann – Whitney test=2746.5 
p=0.002). When considering the average values of biochemical 
parameters between BMI groups, the difference in average val-
ues was revealed only in the levels of TG (p=0.011) and glucose 
(p=0.001). For other biochemical indicators, the difference in 
average values between BMI groups was not found.

The frequency of gene polymorphisms can be seen in table 1. 
The frequency of the CC, CG, GG genotypes of the rs1042714 
polymorphism of the ADRB2 gene was 58%, 38%, 9%, respec-
tively. And the frequency of the CC, CG, GG genotypes of the 
rs328 polymorphism of the LPL gene was 45%, 48%, 7%, re-
spectively. Both polymorphisms did not deviate from the bal-
ance of the Hardy-Weinberg law.

When conducting a comparative analysis of the frequency 
distribution of the alleles and genotypes rs328 of the LPL gene 
and rs1042714 of the ADRB2 gene with BMI groups, no statisti-
cally significant difference was revealed (table 2). When con-
ducting multivariate logistic regression between the BMI groups 
and rs1042714 polymorphisms of the ADRB2 gene (p=0.58) 
and rs328 of the LPL gene (p=0.12), no relationship was found.

Table 1. The frequency of genotypes of polymorphisms of the ADRB2 
and lPl genes among adolescents in the Kazakh population

SNP
Hardy-Weinberg

P value
All Age Female Male

ADRB2 (rs1042714)

CC

0.69

106 (58%) 16.06 (9%) 73 (60.3%) 33 (52.4%)

CG 69 (38%) 15.99 (11%) 41 (33.9%) 28 (44.4%)

GG 9 (5%) 16.33 (33%) 7 (5.8%) 2 (3.2%)

LPL (rs328) 

CC

0.083

83 (45%) 16.18 (1%) 53 (43.8%) 30 (47.6%)

CG 89 (48%) 15.94 (1%) 59 (48.8%) 30 (47.6%)

GG 12 (7%) 15.83 (21%) 9 (7.4%) 3 (4.8%)
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Table 2. comparative analysis of the frequency distribution of alleles 
and genotypes for 2 gene polymorphisms among adolescents of the Kazakh population with a body mass index

Alleles and geno-
types

Allele and genotype frequency

p CI 95%OR
BMI> 23,5 (n=70) BMI<23,4 (n=114)

ADRB2

C 109 172
0.597

1.145 0.694-1.888
G 31 56 0.874 0.530-1.440

C/C 43 63
0.580

1.00
C/G 23 46 1.365 0.725-2.571
G/G 4 5 0.853 0.217-3.360

LPL

Alleles and geno-
types

Allele and genotype frequency
p CI 95%OR

BMI> 23,5 (n=70) BMI<23,4 (n=114)
C 97 158

0.998
0.999 0.633-1.577

G 43 70 1.001 0.634-1.579
C/C 29 54

0.141
1.00

C/G 39 50 0.689 0.372-1.274
G/G 2 10 2.685 0.551-13.087

Table 3. Data on biochemical parameters in apoA1 groups

Parameter 
All (n=182)
Me; Q1-Q3

ApoA1≤1.09 (n=50)
Me; Q1-Q3

ApoA1>1.09 (n=132)
Me; Q1-Q3

P value

TC *(mmol/l) 4.37; 3.61-4.81 4.01; 3.46-4.54 4.16; 3.71-4.91 0.159*
HDL (mmol/l) 0.66; 0.24-0.99 0.08; 0.37-0.51 0.42; 0.02-1.23 0.018
LDL (mmol/l) 1.85; 1.37-2.16 1.90; 1.47-2.18 1.91; 1.29-2.16 0.230
TRG (mmol/l) 1.47; 1.24-1.71 1.42; 1.23-1.59 1.50; 1.23-1.72 0.173

Glucose (mmol/l) 5.18; 4.33-5.88 4.96; 4.54-5.59 5.0; 4.20-4.90 0.977
Insulin (SI/ml) 9.26; 3.4-12.55 4.25; 2.7-5.95 7.10; 3.7-13.9 0.001

HOMA_IR 2.21; 0.67-2.71 1.09; 0.62-1.45 1.64; 0.82-3.05 0.001
ApoB (g/l) 0.58; 0.49-0.67 0.86; 0.47-0.62 0.58; 0.5-0.68 0.030

* - statistical significance. **Tc – total cholesterol, HDl – high density lipoprotein, 
lDl – very low density lipoprotein, TRG – triglycerides, ApoB – apolipoprotein B

When comparing the average values of biochemical param-
eters by sex, the difference in average values was found only 
in apoA1 (p=0.008), and in other indicators, such as TC, HDL, 
LDL, TRG, glucose, insulin, IR, ApoB, there was no difference 
between the sex.

When considering the mean values of biochemical parame-
ters between the apoA1 groups, the difference in mean values 
was revealed in the levels of HDL, insulin, insulin resistance 
index and apoB. For the rest of the biochemical parameters, 
no difference in mean values between the apoA1 groups was 
found (Table 3).

When conducting multivariate logistic regression, it was 
found that the G allele of the rs328 polymorphism of the LPL 
gene reduced the risk of developing A1 hypoapolipoproteinemia 
compared to the C allele, and when studying multivariate lo-
gistic regression between the ADRB2 gene rs1042714 polymor-
phism and apoA1 groups, no relationship was found (table 4). It 
was also found that the dominant model of rs328 polymorphism 

of the LPL gene is associated with a low risk of A1 hypoapoli-
poproteinemia. The C/G and G/G genotypes reduce the risk of 
developing hypoapolipoproteinemia A1 by 0.22 and 0.46 times, 
respectively, compared with the С/С genotype. Also, the domi-
nant model of rs328 polymorphism of the LPL gene showed that 
the C/G + G/G genotypes reduce the risk of A1 hypoapolipopro-
teinemia by 0.24 times. In turn, the heterozygous variant C/G 
reduces the risk of developing hypoapolipoproteinemia A1 by 
0.24times compared with the homozygous C/C + G/G.

When studying the LPL gene and apoA1 groups, we found 
that the risk of hypoapoproteinemia A1 was associated with the 
rs328 polymorphism of the LPL gene (p = 0.002) and the odds 
ratio for the C/G genotype was 0.22 (CI 0.10-0.46), and for the 
G/G - 0.46 (CI 0.11-0.96), and when studying the relationship of 
the ADRB2 gene with apoA1 groups, no relationship was found 
(p = 0.257).

In the present study, low levels of apoA1 were more common 
in girls compared with boys. Also, a statistically significant in-



 
GeoRGiAN MeDicAl NewS  
No 12 (309) 2020

© GMN 97 

Table 4. The relationship of rs328 and rs1042714 with apoA1 groups (n=184)

Model Genotype
ApoA1≤1.09 

(n=50)
ApoA1>1.09  

(n=132)
OR (95% CI) P-value AIC BIC

Codominant
C/C 11 (22%) 72 (54,5%) 1.00

2e-04 202,4 212.1C/G 36 (72%) 51 (38,6%) 0.22 (0.10-0.46)
G/G 3 (6%) 9 (6,8%) 0.46 (0.11-1,96)

Dominant
C/C 11 (22%) 72 (54,5%) 1.00

1e-04 201,7 208.1
C/G-G/G 39 (78%) 60 (45,5%) 0.24 (0.11-0.50)

Recessive
C/C-C/G 47 (94%) 123 (93,2%) 1.00

0.84 218 224,4
G/G 3 (6%) 9 (6,8%) 1,15 (0.30-4,42)

Overdominant
C/C-G/G 14 (28%) 81 (61,4%) 1.00

<0.0001 201,5 207,9
C/G 36 (72%) 51 (38,6%) 0.24 (0.12-0.50)

Log-additive --- --- --- 0.42 (0.24-0.74) 0.0018 208,8 214,6
Relationship between rs1042714 and apoA1 groups (n=184)

Codominant
C/C 31 (62%) 73 (55,3%) 1.00

0.26 215.7 225.4C/G 15 (30%) 54 (40.9%) 1.53 (0.75-3.11)
G/G 4 (8%) 5 (3.8%) 0.53 (0.13-2,11)

Dominant
C/C 31 (62%) 73 (55,3%) 1.00

0.41 215.2 221.6
C/G-G/G 19 (38%) 59 (44,7%) 1.32 (0.68-2.57)

Recessive
C/C-C/G 46 (92%) 127 (96.2%) 1.00

0.26 213.7 220.2
G/G 4 (8%) 5 (3.8%) 0.45 (0.12-1.76)

Overdominant
C/C-G/G 35 (70%) 78 (59,1%) 1.00

0.17 215.1 221.5
C/G 15 (30%) 54 (40,9%) 1.62 (0.80-3.24)

Log-additive --- --- --- 1.07 (0.62-1.87) 0.8 214.8 221.2

crease in BMI was more common in boys compared with girls. 
We found that apoA1 levels were associated with HDL, insulin, 
insulin resistance index, and apoB. Low apoA1 levels were more 
common in adolescents with low HDL cholesterol and elevated 
levels of insulin, insulin resistance index and apoB, which is 
consistent with other studies.In studies conducted in the Chinese 
population, serum levels of HDL-C and ApoA1 were higher in 
women than in men, they also did not have a significant differ-
ence in the levels of TC, TRG, LDL-C and ApoA1 with ApoB 
between the two sexes [13]. Freitas et al. in a study among obese 
adolescents, plasma LDL and VLDL were higher in girls than 
in boys and were independently associated with multiple lipid 
markers, while increased LDL was influenced by gender, age, 
puberty, BMI and waist size in adolescents with obesity [14].

We found that the rs328 polymorphism of the LPL gene is as-
sociated with the risk of A1 hypoapolipoproteinemia in adoles-
cents in the Kazakh population and the G allele reduces the risk 
of A1 hypoapolipoproteinemia by 0.42 times compared with the 
C. Bänsch et al. investigated basal levels of growth hormone 
in blood serum, which positively correlated with triglycerides, 
HDL, apoA-I and apoA-II and negatively with LPL activity 
[15]. Wood A.C. and et al provide evidence that the minor allele 
of variant LPL S447X is associated with large VLDL diameters 
in groups defined by the lipoprotein diameter pattern, which in-
cludes small particles of LDL and HDL [16].

We also found that the heterozygous C/G genotype of the 
rs328 polymorphism of the LPL gene reduced the risk of de-
veloping A1hypoapolipoproteinemia by 0.24 times compared 
with the homozygous C/C+G/G genotypes. The C/G genotype 
of rs328 polymorphism of the LPL gene reduced the risk of de-
veloping A1 hypoapolipoproteinemia by 0.22, and the G/G gen-

otype by 0.46 times, and the C/G+G/G genotypes reduced the 
risk of developing A1 hypoapolipoproteinemia by 0.24 times. In 
studies by Wood A.C et al. the genetic variant of GG (rs328) in 
European populations is associated with low levels of triglycer-
ides and low density lipoproteins [16]. Radha et al. investigated 
the relationship of SNP T93G and G53C of the LPL gene among 
Asian Indians with obesity and type 2 diabetes and concluded 
that SNP G53C protects both from obesity and type 2 diabetes, 
and SNP T93G is associated only with obesity [17].

Ishiyama-Shigemoto S. et al. conducted a study of the Japa-
nese population among obese individuals and found a higher 
frequency of the G/G Gln27Glu genotype in obese individuals 
compared to thin [18]. Ochoa et al. found in girls of carriers of 
the G allele an increased risk of obesity, but they also did not 
find any connection between Gln27Glu polymorphism and obe-
sity in boys [19]. Chou Y-C. et al. conducted a study in Taiwan 
of Arg16Gly and Gly27Gly polymorphisms of the ADRB2 gene 
among adolescents with obesity and revealed a reliable associa-
tion of Arg16Gly polymorphism with obesity in adolescent girls, 
and individuals with the Gly/Gly genotype had a lower chance 
of obesity [20]. In our study, the rs1042714 polymorphism of the 
ADRB2 gene was not associated with the risk of A1 hypoapoli-
poproteinemia.

Conclusions. This study showed that the rs328 polymor-
phism of the LPL gene and the rs1042714 polymorphism of the 
ADRB2 gene are not associated with the risk of obesity among 
adolescents of Kazakh nationality. The study revealed that the 
rs328 polymorphism of the lPl gene is associated with a risk of 
A1 hypoapolipoproteinemia in adolescents of Kazakh national-
ity. It was found that the G allele of the rs328 polymorphism of 
the LPL gene reduces the risk of developing A1 hypoapolipo-
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proteinemia in adolescents of the Kazakh population, while the 
rs1042714 polymorphism of the ADRB2 gene is not associated 
with the risk of A1 hypoapolipoproteinemia. It was also revealed 
that with a low level of apoA1, high levels of insulin, insulin 
resistance index and apoB and low levels of HDL are more 
common, which can contribute to the development of dyslip-
idemia, obesity and cardiovascular complications in the future.
High BMI was more common among Kazakh boys compared to 
Kazakh girls.
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SUMMARY

LPL AND ADRB2 GENE POLYMORPHISMS: RELA-
TIONSHIP WITH LIPIDS AND OBESITY IN KAZAKH 
ADOLESCENTS 

1Adiyeva M., 2Aukenov N., 1Kazymov M., 1Shakhanova A., 
1Massabayeva M.

1Semey Medical University; 2Ministry of Health of the Republic 
of Kazakhstan, Department of Health and Human Resources, 
Nur-Sultan, Kazakhstan

The study is aimed at studying the relationship of polymor-
phisms of the ADRB2 (rs1042714) and LPL (rs328) genes with 
lipid changes and weight gain in adolescents of Kazakh nation-
ality. 

A total of 184 Kazakh adolescents, aged 15 to 18, were in-
cluded in the study. The main group included 70 overweight 
adolescents (BMI>23.5), and the control group included 114 
adolescents with normal physique (BMI≤23.4).

 Single nucleotide polymorphisms rs1042714 [C/G] and rs328 
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[C/G] were determined by the TaqMan method, using for geno-
typing the DNA of peripheral blood cells. 

When comparing the polymorphisms rs1042714 of the 
ADRB2 gene (p=0.58) and rs328 of the LPL gene (p=0.12) with 
a body mass index, no relationship was found. The results of 
the study show that A1 hypoapolipoproteinemia was associ-
ated with the rs328 polymorphism of the LPL gene (p=0.002). 
rs1042714 of the ADRB2 gene is not associated with apoA1 
groups (p=0.257). A comparison of body mass index (BMI) by 
gender showed that boys had a significantly higher BMI com-
pared to girls (p=0.002). Between polymorphisms rs328 and 
rs1042714 did not reveal a statistically significant relationship 
with the risk of obesity among adolescents of Kazakh nation-
ality. The rs328 polymorphism has an association with A1 hy-
poapolipoproteinemia in adolescents of Kazakh nationality. 
rs1042714 of the ADRB2 gene is not associated with a risk of 
A1hypoapolipoproteinemia.Low levels of apoA1 are more often 
accompanied by low levels of HDL (High-Density Lipoprotein) 
and high levels of insulin, insulin resistance index and apoB.

Keywords: LPL, ADRB2, obesity, adolescents, BMI, A1 
apolipoprotein. 

РЕЗЮМЕ

ПОЛИМОРФИЗМЫ ГЕНОВ LPL И ADRB2: ВЗАИ-
МОСВЯЗЬ С ЛИПИДАМИ И ОЖИРЕНИЕМ У КАЗАХ-
СКИХ ПОДРОСТКОВ

1Адиева М.К., 2Аукенов Н.Е., 1Казымов М.С., 
1Шаханова А.Т., 1Масабаева М.Р.

1нАо «Медицинский университет г. семей»; 2Министер-
ство здравоохранения, департамент человеческих ре-
сурств и науки, нур-султан, казахстан

Исследована связь полиморфизмов генов ADRB2 
(rs1042714) и LPL (rs328) с изменениями липидов и ростом 
массы тела у подростков казахской национальности. 

Наблюдались 184 казахских подростков в возрасте от 15 
до 18 лет. Основную группу составили 70 подростков с из-
быточной массой тела (ИМТ>23,5), контрольную грппу - 
114 подростков с нормальным телосложением (ИМТ≤23,4). 
Однонуклеотидные полиморфизмы rs1042714 [С/G] и rs328 
[С/G] определяли методом TaqMan, используя для геноти-
пирования ДНК клеток периферической крови. 

Сравнение полиморфизмов rs1042714 гена ADRB2 
(р=0,58) и rs328 гена LPL (р=0,12) с индексом массы тела 
связи не выявило. Результаты исследования показали, что 
гипоаполипопротеинемия А1 связана с полиморфизмом 
rs328 гена LPL (p=0.002). rs1042714 гена ADRB2 не ассо-
циируется с группами апоА1 (р=0.257). Сравнение ИМТ по 
полу продемонстрировало, что у подростков мужского пола 
показатель ИМТ значимо выше в сравнении с женским по-
лом (р=0.002). Между полиморфизмами rs328 и rs1042714 

статистически значимой связи с риском развития ожирения 
среди подростков казахской национальности не выявлено. 
Полиморфизм rs328 ассоциируется с гипоаполипопро-
теинемией А1 у подростков казахской национальности, 
тогда как rs1042714 гена ADRB2 не связан. Низкий уро-
вень аполипопротеина А1 чаще сопровождается низким 
уровнем липопротеинов высокой плотности и высоким 
уровнем инсулина, индекса инсулинорезистентности и 
аполипопротеина В. 

reziume

LPL da ADRB2 genebis polimorfizmi: urTierToba 
lipidebTan da simsuqne yazax mozardebSi

1m.adieva, 2n.aukenovi, 1m.kazimovi, 1a.Saxanova 
1m.masabaeva

1damoukidebeli saaqcio sazogadoeba „samedici-
no universiteti q. semi“; 2jandacvis saministro, 
adamianuri resursebis da mecnierebis departa-
menti, nur-sulTani, yazaxeTi

kvlevis mizans warmoadgens ADRB2 (rs1042714) 
da LPL (rs328) genebis polimorfizmis damokide-
bulebis Seswavla lipidur cvlilebebTan da 
wonis matebasTan yazaxi erovnebis mozardebSi. 
kvlevaSi monawileobda 15-dan 18 wlamde 184  mo-

zardi. ZiriTad jgufSi Sedioda 70 mozardi War-
bi woniT (BMI>23,5), sakontrolo jgufSi - 114  
mozardi normaluri woniT (BMI≤23,4). erTjeradi 
nukleotidis polimorfizmi rs1042714 [C/G] da 
rs328 [C/G] ganisazRvra TaqMan meTodiT, dnm-is gam-
oyenebiT periferiuli sisxlis ujredebis geno-
tipebisaTvis.  ADRB2 genis rs1042714 polimorfiz-
mis da LPL genis rs328 (p=0.12) polimorfizmebis 
Sedarebisas sxeulis masis indeqsTan kavSiri ar 
gamovlinda. kvlevis Sedegebi aCvenebs, rom A1 
hipoapolipoproteinemia asocirdeba LPL genis 
rs328 polimorfizmTan (p=0.002), xolo ADRB2 genis 
rs1042714 ar asocirdeba apoA1 jgufebTan (p=0.257). 
BMI–s Sedarebam sqesis mixedviT aCvena, rom BMI 
biWebSi mniSvnelovnad maRali iyo gogonebTan 
SedarebiT (p=0.002). 

rs328 da rs1042714 polimorfizmebs Soris 
statistikurad mniSvnelovani kavSiri ar arse-
bobda yazaxuri erovnebis mozardebSi simsuqnis 
riskTan. Rs328 polimorfizmi asocirdeba A1 hi-
poapolipoproteinemiasTan yazaxuri erovnebis 
mozardebSi. ADRB2 genis rs1042714 ar asocirdeba 
A1 hipoapolipoproteinemiis ganviTarebis risk-
Tan. ApoA1-is dabal dones ufro xSirad Tan ax-
lavs HDL-is dabali done da insulinis maRali 
done, insulinis winaaRmdegobis indeqsi da apoB. 


