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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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LPLAND ADRB2 GENE POLYMORPHISMS: RELATIONSHIP
WITH LIPIDS AND OBESITY IN KAZAKH ADOLESCENTS

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

'Semey Medical University; “Ministry 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].
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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/GIn27Glu).

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 GIn27Glu 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 (m?). 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 ul was prepared in the presence of
TagMan Genotyping Master mix and 5 pl 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 apoAl, 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 %2 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 y2 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 All Age Female Male
P value
ADRB2 (1s1042714)
CcC 106 (58%) 16.06 (9%) 73 (60.3%) 33 (52.4%)
CG 0.69 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 83 (45%) 16.18 (1%) 53 (43.8%) 30 (47.6%)
CG 0.083 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- Allele and genotype frequency
types p CI 95%OR
BMI> 23,5 (n=70) BMI<23,4 (n=114)
ADRB2
C 109 172 1.145 0.694-1.888
G 31 56 0597 0.874 0.530-1.440
c/C 43 63 1.00
C/G 23 46 0.580 1.365 0.725-2.571
G/G 4 5 0.853 0.217-3.360
LPL
Allelest ;;1: geno- Allele and genotype frequency p o 95%O0R
BMI> 23,5 (n=70) BMI<23,4 (n=114)
C 97 158 0.999 0.633-1.577
G 43 70 0998 1.001 0.634-1.579
c/C 29 54 1.00
C/G 39 50 0.141 0.689 0.372-1.274
G/G 2 10 2.685 0.551-13.087
Table 3. Data on biochemical parameters in apoAl groups
All (n=182) ApoA1<1.09 (n=50) ApoA1>1.09 (n=132)
Parameter P value
Me; Q1-Q3 Me; Q1-Q3 Me; Q1-Q3
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/1) 1.85;1.37-2.16 1.90; 1.47-2.18 1.91; 1.29-2.16 0.230
TRG (mmol/1) 1.47; 1.24-1.71 1.42;1.23-1.59 1.50; 1.23-1.72 0.173
Glucose (mmol/1) 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/) 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 apoAl (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 apoA1l 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 1s1042714 polymor-
phism and apoA1 groups, no relationship was found (table 4). It
was also found that the dominant model of rs328 polymorphism
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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 Al by 0.22 and 0.46 times,
respectively, compared with the C/C 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 Al by
0.24times compared with the homozygous C/C + G/G.

When studying the LPL gene and apoAl 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 (C10.11-0.96), and when studying the relationship of
the ADRB?2 gene with apoAl 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-
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Table 4. The relationship of rs328 and rs1042714 with apoAl groups (n=184)

ApoAl<1.09 | ApoAl1>1.09
Model Genotype OR (95% CI) P-value AIC BIC
(n=50) (n=132)
C/C 11 (22%) 72 (54,5%) 1.00
Codominant C/G 36 (72%) 51 (38,6%) 0.22 (0.10-0.46) 2e-04 202,4 212.1
G/G 3 (6%) 9 (6,8%) 0.46 (0.11-1,96)
. C/C 11 (22%) 72 (54,5%) 1.00
Dominant le-04 201,7 208.1
C/G-G/G 39 (78%) 60 (45,5%) 0.24 (0.11-0.50)
. C/C-C/G 47 (94%) 123 (93,2%) 1.00
Recessive 0.84 218 224.4
G/G 3 (6%) 9 (6,8%) 1,15 (0.30-4,42)
. C/C-G/G 14 (28%) 81 (61,4%) 1.00
Overdominant <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 apoA1l groups (n=184)
C/C 31 (62%) 73 (55,3%) 1.00
Codominant C/G 15 (30%) 54 (40.9%) 1.53 (0.75-3.11) 0.26 215.7 225.4
G/G 4 (8%) 5(3.8%) 0.53 (0.13-2,11)
) Cc/C 31 (62%) 73 (55,3%) 1.00
Dominant 0.41 215.2 221.6
C/G-G/G 19 (38%) 59 (44,7%) 1.32 (0.68-2.57)
. C/C-C/G 46 (92%) 127 (96.2%) 1.00
Recessive 0.26 213.7 220.2
G/G 4 (8%) 5(3.8%) 0.45 (0.12-1.76)
) C/C-G/G 35 (70%) 78 (59,1%) 1.00
Overdominant 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 ApoA1l 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 ApoA1l 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. Binsch 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 Alhypoapolipoproteinemia 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-
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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 GIn27Glu 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 GIn27Glu 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 Argl 6Gly 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
ADRB?2 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
ADRB?2 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 apoAl, 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

'Adiyeva M., 2Aukenov N., 'Kazymov M., 'Shakhanova A.,
"Massabayeva M.

ISemey Medical University, *Ministry 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 TagMan method, using for geno-
typing the DNA of peripheral blood cells.

When comparing the polymorphisms rs1042714 of the
ADRB?2 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 apoAl
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 Al hy-
poapolipoproteinemia in adolescents of Kazakh nationality.
rs1042714 of the ADRB2 gene is not associated with a risk of
Alhypoapolipoproteinemia.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, Al
apolipoprotein.

PE3IOME

HOJIMMOP®U3MbI 'EHOB LPL U ADRB2: B3AU-
MOCBA3b C JIMIIUJAMU U O)KUPEHUEM Y KA3AX-
CKHUX IOJPOCTKOB

'AnueBa MLK., 2Aykenos H.E., 'Kazpivmos M.C.,
'Illaxanosa A.T., '"Maca6aea M.P.

'HAO «Meouyunckuii ynusepcumem 2. Cemetry, *Munucmep-
cmeo  30pasooxpanenusl, Oenapmamenm 4eno8eYecKux pe-
cypems u nayku, Hyp-Cynman, Kazaxcman

WccnenoBana cBsizp  moiaumopdusmoB reHoB  ADRB2
(rs1042714) u LPL (rs328) ¢ u3MEHEHUSMHU JMIIUI0B U POCTOM
Macchl Tejia y MOAPOCTKOB Ka3aXCKOW HAlMOHAJIBHOCTH.

HaGmtonanuce 184 xa3zaxckux MOAPOCTKOB B Bo3pacte OT 15
10 18 jer. OcHOBHY!IO Ipymiy cocTaBuian 70 MOAPOCTKOB C U3-
ObiTouHOIT Maccoit Tena (UMT>23,5), koHTposnbHYIO TprIly -
114 oxpocTKOB ¢ HOpMaJIbHBIM TejocnoxkenueM (MMT<23.4).
OpnHonykieoTnaHble onumopdusmsl 11042714 [C/G] u 1s328
[C/G] ompenensutn merogom TagMan, Mcnonb3yst Uist TEHOTH-
nupoBanus JJHK kinerox nepudepuueckoii kKpoBu.

CpaBuenne momumoppusmos 1s1042714 rena ADRB2
(p=0,58) u rs328 rena LPL (p=0,12) ¢ unmekcoMm Macchl Tena
CBA3U HE BBIABWIO. Pe3ynbrarhl McciaeqoBaHMs MOKA3ajH, YTO
TUIOANIONIUIIONPOTEHHEMEsT Al CBsi3aHa C MOJUMOP(HU3MOM
rs328 rena LPL (p=0.002). rs1042714 rena ADRB2 He acco-
uupyercs ¢ rpynnamu anoAl (p=0.257). CpaBaenue UMT no
0JTy NIPOIEMOHCTPUPOBAJIO, YTO Y TOIPOCTKOB MYKCKOT'O 1012
nokasaresnb IMT 3HaunMo Bblllle B CPAaBHEHUH C KEHCKUM II0-
nom (p=0.002). Mexnay nomumopdusmamu 1s328 u rs1042714

CTaTUCTUYECKU 3HAYMMOM CBSI3U C PUCKOM Pa3BUTUS OXKUPEHUS
Cpear MOAPOCTKOB Ka3aXCKOM HAIIMOHAJIBHOCTU HE BBIABIICHO.
[Monmumopdusm rs328 accouuupyeTcsi ¢ THIIOANOIUIIONPO-
TenHemMuend Al y moapoOCTKOB Ka3aXCKOW HAaIlMOHAJIBHOCTH,
toraa kak rs1042714 reua ADRB2 ne cBs3an. Huskuit ypo-
BEHb anoJiunonporenHa Al yamie CONpoOBOXKAACTCS HU3KUM
YPOBHEM JIMIIONPOTEUHOB BBICOKOH IJIOTHOCTH M BBICOKUM
YPOBHEM HHCYJIMHA, MHJCKCA HHCYIMHOPE3UCTCHTHOCTU U
anojunonporenta B.

@9boydy

LPL s ADRB2 9969500 3m@0dm@gobdo: gemog@omds
@030090m56 s Lodlydby gobob dJmbodwgddo
'3.30b0dmgo, 5. dobobmgs

Bopoggs,  2b.o9396mg0,

RN NN

losdmyggogdgao Losdgom Labmaswmgds ,,lsdgwoio-
b 9b0gg@lodgpo J Lgdo™; xobwsigol Lsdobolig@m,
o>sdosbygdo Aglyg@lgdol s dg3bogmgdol ©g3s@Fo-
39630, b9@-Lygamsbo, gobabgmo

33e0930L  obsbl  Fo@dmowagbl ADRB2 (rs1042714)
s LPL (rs328) 996950l  3mamodm®@gobdol  ©sdmgowmg-
dgmgool glfogans @odoy®  (3geomgdgdmsb s
Fobol do5@gdoliomsb gobobo gimgbgdols Imbomwgddo.

332093530 dmbofoegmds 15-0sb 18 Jansdwyg 184 Jm-
boMo. doBomsow X9y do Jgoomes 70 dnbomo kom-
b0 (mboo (BMI>23,5), ULsgmbd®mam xaqgdo - 114
dmbodo bo@dsgyg@o Fmboo (BMIL23.4). ghomxgdso
bz gm@Bowols  3m@odm@gobdo 151042714 [C/G] o
15328 [C/G] gobolobemgms TagMan dgomeom, ©63-0ls o8-
04969000 3gM0gg@ogeo Lobbol gx@gogdols agbm-
B039d0bsmgol. ADRB2 9960l 151042714 3menodm@eob-
dol o LPL 9960l 15328 (p=0.12) 3@ 0dm@gobdgdols
Ygoomgdolol Lbgyemol dobol 0bpgJbmsb gogdomo @
aodmgmobes.  3gaggol gogagdo shggbgdl, @mmd Al
303m83me03m3m@gobgdos  sbmizodwgds  LPL g4960b
15328 3mg00dm@g0bdmsb (p=0.002), boenm ADRB2 9960l
151042714 56 sbmEodEgds 530 1 xagngdnsb (p=0.257).
BMI-U dgoomgded Ljgbol dobgogom ohggbs, dmd BMI
3049330 360dgbganmgbo® Jowomo o0ym  gmambgomsb
Ygootgdom (p=0.002).

1s328 o 151042714  3mg@00dm@g0bdgdl derdols
bAs@olbBogg@se 360dgbganmgsbo  gogdo®o od s@lg-
dmds goboby®o gMmmgbgdol dmbodogddo Lodlybol
@0lgmob. Rs328 3m@odm@gobdo slmEo®wgds Al do-
3m3m@030m30MmAJ0bgdoslmsb  gsboby®o  ghmgbgdols
dmbomegddo. ADRB2 a960l 151042714 56 sbmEodmogds
Al 303ma30@03m30mEFJ0bgdools asbgoms®gdol ol -
056. ApoAl-ol wodogn mbgl u®m bdodo msb sb-
o3l HDL-0l @sdoemo ©ombg o 0blyganobols ds@sgo
©mby, 06Lyeobols Fobsowdwgamdol 0bpgdlbo ws apoB.
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