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Abstract

The study of apolipoprotein a5 gene polymorphisms in relation tolipidslevel in
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Background: Epidemiologic studies have shown a higher prevalenceof hypertriglyceridemia among
patients with CHDthan among unaffected populations. Dozens of polymorphisms in different genesthat
could have some effect on plasma TG levels havebeen analyzed.

The most promising results are connected withvariants within the apolipoproteins (APO) APOA1/APOC3/
APOA4 gene cluster. Transgenic mice overexpressing human apolipoprotein A5decreased plasma
triglyceride concentrations to one-third of those in control mice; conversely, knockout mice lacking
APOADb5 had four times as much plasma triglycerides as controls.The human APOA5 gene consistsof
4 exons and codes 369 aminoacidprotein, which is expressed almost exclusively in the liver.A minor
allele of APOA5 (1259C, IVS3+476A and 1131C) which was independently associated with high plasma
triglyceride levels in African-American, non Hispanic whites, Hispanic, Caucasians and Japanese were
reported. Four polymorphisms in ApoA5 (1259T>C, IVS3+476G>A, S19W and 1131T>C) has been
correlatedwith high TG levels in diabetic women.

Materials and Methods: 162 people with MS for case group and 144 people for control group were
selected in this study. MS was diagnosed according to IDF criteria and serum triglyceride, total cholesterol
and HDL levels were determined. DNA from both case and control subjects were extracted from blood
samples (20uL) using “G-spin™ Total DNA Extraction Kit’(iNtRON Biotechnology, Inc).The genotypes
for fourpolymorphisms of ApoA5 were determined using a combination of PCR and sequence-specific
oligonucleotide probes.

Results: There were 304 total subjects included males 50.3% (153) and female 49.7% (151) in our study.
The appearance of risk genotypes of 1177C>T, 1259T>C, IVS3+476G>A and 1131T>C polymorphisms
in ApoA5 gene were higher in MS group than control group.Serum levels of triglycerides and total
cholesterol differed significantly (p<0.001, p=0.029) among APOA5-1131T>C genotypes.

Conclusion: TAG and TC level was higher in people with 1131T>C-CC genotype than other genotypes
in both groups (p=0.010, p=0.001). We determined that the odds ratio for the hypertriglyceridemia was
5.98 for ApoA5-1131T>C CC-genotype carriers.
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Youptran: Tapxsap cygnanbliH CyganraaHyygaac
xapaxag 3CO-Tali XxyMyyCT rynepTpurnuLepmaeMminH
Tapxant eHgep GaviHa. AH3 OypUIH reHUiH X343H
apBaH X3BLUMHXYYA Hb WANACWUAH TPUIMMLEPUObIH
TYBLWUMHA Hemneerx OOMoXbir OMOH cydanraa

xapyymx 6anHa [1]. WxaHx HawvgBap TepyyncaH
YP AyHryy4 Hb anonpotenHyyabiH  APOA1/C3/
A4A5 reHunH knactepT Oaiiraa XoBLUMHXYYLTAW
xonbooton 6GaviHa [2]. ANOA5 reH Hb 4 3K30HOOC
O6ypacaH 369 amuH Xyyun Kognogor reH OGereef
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UX3HXA33 ANraHA yypar Hunnankyyngar [3]. XyHun
AnNoAD reHuIir 3KCNPaCcnNacaH TpaHCreH XynraHyyablH
WANACVMAH  TPUrNUUepuabiH - TYBLUMH  XSAHANTbIH
OynrmnH xynraHyyaTanm xapbuyynaxag 1-3 gaxuH
baracy acparaapas AnoAbreH knockout 6omrocoH
XynraHyyablH UANACUAH TPUMMMLEPUS Hb XSAHANTbIH
Oynartanraa xapbuyynaxag 4 [axuH WX rapcad
HaviHa [3]. AnoAS5 reHuiH xaB WKnHXyyauiH (1259C,
IVS3+476A, 1131C) apcoant annenuyn He Adpuk-
Amepuk, Micnann Oyc rapantai uaraaH apbCTaH,
WcnaHw, KaBka3 60noH AnoHuvyyaan WANACWUIAH
Tpurnuuepuna (TAI) MXCaNTTan XapunuaH agunryi
bangnaap xonbooton GanHa [4-7]. MeH umMxpuiiH
wwkmnH, BCXLU-Tanm xymyyct AnoAS5 reHnnH [aapx
[6pPBOH X3B WWHX nnngcuiiH TAI uxcantTan unyy
xamaapanTtan 6arcaH 6ariHa [8].

3opunro

Cypanraanf xampargcaH apyyn 6onoH BCXLU-Tar
xymyycTt AnonunonpoteriH A5 reHunH 1177C>T,
1259T>C, IVS3+476G>A, 1131T>C x3B WNHXYYANAr
TOOOPXONMK nAnacuiH Tpurnuuepung (TAT), HuAT
xonectepon (HX) 60noH nx HArTTark NMNonpoTEliHbI
(MHIMT) TeBWUHTIM XONBOH, TOXMOMAO0N XSHANTbIH

Oynryyaaa xapbLyynaH cyanax.
3opunr:

1. CypanraaHg xampargcaH apyyn 6onoH BCXLL-
ToN xymyyct AnonunonpoteiH AS reHuiiH
1177C>T,1259T>C, IVS3+476G>A, 1131T>C
X3B LUMHXYYOUIT TOOOPXONIIOX,

2. A5 reHunH 1177C>T,1259T>C, IVS3+476G>A,
1131T>C X3B LWMHXWUAH WNPINUAT UIANACUIAH
tpurnuuepuna (TAI), HuiAT xonectepon (HX)
6onMoH wux HArTTan nunonpoteiHsl  (MHIM)
TOBLUMHTOW  XONOGOH, TOXWMONAON XAHANTbIH
Oynryyasa xapbLyynaH cyanax.

MaTepuan, apra3syi

Cypanraang BCXLW-tari 160 XyH, XAHaNTbIH
oynrmnH 144 xyH xampargcaH. BCXLW-wir QY-
blH AnabeTuiiH  XonbOOHbI  KPUTEPUIH  Aaryy
yHanaB. OMHA-Hbl AHaraaxblH €C 3YWH XOPOOHbI
36BLUGOPONTINredp  cydanraaHd — oponuor4aooc
eneH yen BeHWWH cygacHaac 5mn uyc asd TAl,
HX, WHIT xamxaar OuoxumuiiH xarac asTomar
ROBONIK® aHanusartopaap TOOPXOWNICOH.
OHX anraxgaa BHCY-biH iNtRON Biotechnology
komnaHuinH “G-spin™ Total DNA Extraction Kit” (cat.
No.1007) yomruir awmrnaH garangax npoTOKOSbIH
paryy OHX-uir anras.lMTY-bir aeyynaxgaa iNtRON
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Biotechnology komnanuiiH “Maxine PCR PreMix
Kit"(i-Star Taq) uomruir awwvrnadH AnoA5 reHuiH
1177C>T, 1259T>C, 1259T>C, IVS3+476G>A,
1131T>CxaB LUMHXYYOUAH ©BepMeL, npanmepyyn
awwurnad togopxounnos. [IY-biH GyT33rgaXyyHI3
©BOPMOLI3YCary  9H3UM33p  3ycax, 1.5-3%-uiiH
arapo3blH renbg  TYWNraH,  3aTuauyMmbpomugaap
Oynoax renuiiH 3ypruiAr aedy ayrHeB. Cypanraar
OcuiiH 6uonorn, BUOXMMWIAH TIHXMMWIAH Ccyprant
cynanraaHbl nabopatopup rynuaTras.

CynanraaHbl axnblHyp ayH: CyganraaHgxamparacan
HUAT 304 xyHui 51,3% (156) Hb aparTan, 48,7%
(148) Hb amarTan bancaH. CyganraaHg xampargcaH
XYMYYCUIH ANOAS reHuiH [epBeH X3BLUMHXWUINH
TOXMONZON, XSHaNTbH Oynryya A3X FeHOTUNUIH
UNpanuir xapyynas (XycHart1).

Table 1. Genotype frequency of ApoA5 gene
polymorphisms incontrol and Metabolic
Syndrome (MS) groups

Control MS
ApoA5-SNPs | Genotypes %(n) %(n)
1177C>T cC 69.4% (100) | 72.2% (114)
CT 27.8% (40) | 22.8% (36)
T 2.8% (4) 5.1% (8)
1259T>C T 62.5% (90) | 55.7% (88)

TC 30.6% (44) | 35.4% (56)

cc 6.9% (10) | 8.9% (14)
IVS3+476G>A| GG 4.2% (6) | 6.3% (10)
GA 68.1% (98) | 63.3% (100)
AA 27.8% (40) | 30.4% (48)
1131T>C T 43.1% (62) | 28.8% (46)
TC 47.2% (68) | 58.8% (94)
cc 9.7% (14) | 12.5% (20)

YrreHnnH1177C>T xaB LWNHXMAHSpcaanTannens T T,
1259T>C-uitHx CC, IVS3+476G>A-niiHx AA GonoH
1131T>C-uinx CC Gangar Hb ONMOH cyganraaraap
TOITOOrACOH [3]. OpCAdnT reHOTUNYYAMNH TOXMOoNAon
xsHanTbiH 6ynart (1177C>T) TT-2.8%, (1259T>C)
CC-6.9%, (IVS3+476G>A) AA-27.8%, (1131T>C)
CC-9.7%, BCXUW-tam 6ynart (1177C>T) TT-5.1%,
(1259T>C)CC-8.9%, (IVS3+476G>A) AA-30.4%,
(1131T7>C) CC-12.5% 6ywy BCXLI-tanm xymyyct
UMNYYT3N UNIPCIH.

CypanraaHg  xampargarcoblH - AnoAS  reHuiH
X3BLUMHXWUIH reHoTunyyaunr nangevind TAL, UHIT
6onoH HX (Mr/an) TyBWMHTAM XapbLUyynas (XyCHarT
2).
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Table2. Serum TAG, HDL and TC level(mg/dl) in relation to ApoA5-SNPs

Genotypes
Lipids AA AB BB P
ApoAS5, 1177C>T
TAG (mg/dl) 106.97 + 68.83 80.66+43.29 82.13+36.43 0.222
HDL(mg/dl) 33.12 £ 12.42 37.30£17.22 30.16 £9.77 0.222
ApoA5, 1259T>C
TAG (mg/dl) 108.11 + 83.58 128.02 £ 92.36 102.02 + 38.89 0.359
HDL(mg/dl) 33.92 £ 12.01 34.29 £ 14.42 31.67 £ 14.89 0.873
ApoA5 476G>A
TAG (mg/dl) 85.32 + 55.47 123.36 £ 92.62 98.90 + 64.08 0.169
HDL(mg/dl) 32.62 £11.12 33.39+11.59 34.60 £+ 15.16 0.827
ApoA5, 1131T>C
TAG (mgy/dl ) 93.93 + 61.40 110.69 £ 74.82 197.60 + 131.39 <0.001
HDL(mg/dl) 37.33+£15.16 3248 £ 12.63 31.33+ 1245 0.093
TC (mr/pn) 150.19 £ 36.43 150.68 + 37.05 175.55 £ 29.79 0.029
Manan cypanraang  AnoA5  reHnnH1131T>C XYH aMmblH AyHA BCX LUMHX nnyyTan TOXMOMNAOX Har

X3BLUMHXWIH reHoTunyyaag wingceviH TAI 6onoH
HX TyBwMWH Tyc Tyc Anraatan GancaH Gereeg CC
FEHOTUNTAW XYMYYCT WWAMACWMIAH Tpurnuuepua ux
bariHa (p<0.001, p=0.029). NAngcuiiH Tpurnuuepug
uxcantuid - (TA>150mr/gn)  apcaonvinH  yYHaNraar
AnoA5 reHWH reHoTMNYY4d4 TOOLOX — Y39B
(XycHarT3).

Table 3. Odds ratios of hypertriglyceridemia and
95% confidence intervals (Cl) in relation to the
presence of different alleles of apolipoprotein

A5 gene
Variable | OR(95% Cl) o
(CT+TT)/ 5.98
WIT>C 1 o 7 | (2.082-17.204) | 0001
(CC+CT)/ 352
MITC L T | (13e3-9.137) | 0009

AnoA5 renunH CCreHotun aryyncaH xymyyctCT
OonoH TTreHoTUNTaW XYMYYCTal XxapblUyynaxag
wingcuiii TAT uxcax apcgan 5.98, CC 6onoH CT
FeHOTUNTAW XyMyycuir TT reHOTUNT3M XYMYYCTSK
xapbuyynaxag TAI uxcax apcgan 3.52 gaxuH TyC
Tycux GaviB.

Xanuamx

Manain cypanraaHg wnapcaH  ApoAS5  reHunH
1177C>T,1259T>C, IVS3+476G>A, 1131T>C xaB
LUMHXWUIAH reHOTUNYYAuMnH nnpan AnoHa [9] XMincaH
cypanraatan  xapbuyynban — oMiponuoo,  XapwH
ConoHroc [10] 6onoH XsaTagbiH Taneang [11] xuiAcaH
cypanraaHbl  XsiHanTbliH -~ Oynartaid  xapbLyynban
onponuooroop 1.5-3 gaxuH ux, BCXLU-Tan Gynarran
xapbLyynban gapyn 2-5 gaxvH ux 6ancaH Hb MaHau

00T00[ 3pCAdNT Xy4rH 3yin 6ax 6omox tom. AnoA5
reHniH 1131T>C Hb ONOH YNC OPOH, AICTaH YHA3CTIHA
cyanaracad 6anpar 6ereeq ragaafbiH cyanaayibiH
YP OYHraac xapaxag yr xaB WuHxuiiH C annenb Hb
nianacuiiH TAT MXCanTTal XydTan xonbooTon 6anHa
[5, 12]. MaHai cypanraang xampargcad C annenb
aryyncaH xymyyct TAI umxcax apcgan 3.52-5.98
[axvH nx 6anraa Hb MOHron XymyyCuiiH eex TOCHbI
CONUNLOOHbI anfarafblH AOTOOA SPCASNAT XYYWH
3yin 6omk Baix 6onox TanTawr xapyyx 6anHa.

OyrHanT:

Cypanraang xampargcaH xymyycuiiH AnoAS reHuiiH
1177C>T, 1259T>C, [IVS3+476G>A, 1131T>C
X3BLUMHXYYAUAH3PCASMT reHOTUNYYAUAH TOXMONAonN
BCXLU-Tali XyMyyCT XsitHanTblH OYNrUiiH XyMyyCTain
xapbLyynaxag unyyTan Toxmongox 6arHa.

1131T>C x3BWUHX Hb uinacuinH TAI 6oroH HX-
Tav Bycag xaB LUMHXYYA33C nnyy xonbooTtow GaviHa
(p<0.001, p=0.029). 1131T>C-uiiH CC reHoOTVUNT3M
xymyyct TAI 6onoH HX gyHoax TyBLWMH TyC TyC
eHoep Oarnaa (p<0.001, p=0.029). Uaawnaag
AnoAS reHuinH 1131T>C xaB WwunHxuiiH C annenbTai
XYMYYCT WANACUAH TPUIMMUEPUA WXCIX 9pcasn
T annenbtan xapbuyynaxag 3.52-5.98 paxuH ux
BaviHa.

Tanapxan

AWYYUC-unH  33-BNOAC-uiiH ScuiiH  6uonorn,
BVOXMMWIAH T3HXMM 0933P X3ParkcaH, “‘boaucbiH
COMUILOOHBI  XaMLUUHX  YYC3aXd4  Hemneernex
yOaMmlWnbiH - 3apyM  XYYUH 3YWMC: ©6eX TOCHbI
conunuoor 3oxuuyynary 3apum reHuiH
nonuMopdunaMblH  cypanraa” TecenT  axblH
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XYP33HA yr cyganraa xmnracaH 6onHo (WYTC, 2012-
2014).
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