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Abstract

The study of apolipoprotein A5 gene polymorphism in relation to serum
triglyceride level in people with metabolic syndrome
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Background. A large number of longitudinal studies indicate significantly increased risk of cardiovascular
events and death in people with the MetSyn and high plasma levels of triglycerides are an independent
risk factor for the development of cardiovascular disease. Apolipoprotein A5 (APOAS) gene, a new
member of the APOA1/C3/A4 gene cluster, was identified by comparative sequencing of human and
mice DNA by Pennacchio and co-workers in 2001. Since this discovery, variants of ApoA5 gene have
been independently assiociated with level of plasma triglyceride in many countries. Human ApoAS5 is
expressed in the liver then appears in plasma in association with VLDL and HDL and plays a major role
in TG catabolism. Variant at ApoA5 gene locus, 1177C>T is located in 3' UTR which often contains
regulatory regions that influence post-transcriptional gene expression. One alteration can be responsible
for the altered expression of many genes.

Materials and Methods. 152 people with MS for case group and 152 people for control group were selected
in this study. MS was diagnosed according to IDF criteria and serum triglyceride levels were determined.
DNA from both case and control subjects were extracted from blood samples (200 ml) using “G-spin™ Total
DNA Extraction Kit"(iNtRON Biotechnology, Inc). To detect the 1177C>T variation of ApoA5 gene, using
High Pure PCR Template Preparation Kits, a forward primer 5-CTCTGAGCCTCTAGCATGGTTGAGT-
3’ and the mismatch reverse primer 5-GAGCATTCCCAAATGAGCAC-3’ were used to create the Hinfl
restriction site.

Results. There were 304 total subjects included males 50.3% (153) and female 49.7% (151) in our
study. Incident of CC genotype was 71.1% (216), CT genotype was 25% (76) and TT genotype was
3.9%, TAG level was higher in males than females in both groups (p=0.016, p=0.001) for CC genotype
and also, higher with MS in males for CT genotype (p=). But, TAG level was no significant difference
among three genotypes in group with MS subjects (male p=0.236, female p=0.881).

Conclusion: The TT genotype of the ApoA5 gene 1177C>T polymorphism frequency was 2.9% in control
subjects and 4.9% in subjects with MS. However, TG level was not differ in both groups for TT genotype,
TAG level in males was higher compared with females (p=0.016 in control, p=0.001 in group with MS).
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Youptran

3ypx cyaacHbl eBUNenuinH bue gaacaH apCadnT XYUMH
3yrnyya 6onox 604MChbIH CONMMLIOOHbI XaM LUNHXTIA
6onoH wnnacunH Tpurnuuepua (TAI) WXCanTTan
XYMYYCT 3ypX CyAacHbl eB4nern, Hac bapant uxcax
Daiiraar OfnoH TOOHbI cydanraa xapyymk 0OanHa
[1]- 2001 oHg Pennacchio Hap xyH 60MoH XynraHbl
reHuiH JHX-H papaannbir  xapbuyynaH APOA1/
C3/A4 reHuiH knactepT LWUHS AnoA5 renHwuir
UNpyyncaH GanHa [2]. OHAXyy HI3MTIIC 3XM3H yr
FTEHUAH X3B LUMHXYYA Hb GOAMCHIH COMUILOOHbI
XaM LUMHXWIAH H3r OypangaxyyH xacar 6onox
rMNepTPUrNULEPVULEMU-TIN YIIC OPOH OYPT XapunuaH
agunryi  xamaapanTta 60nox Hb TOrTOOrAcoop
bariHa [3-6]. XyHuin AnoAS5 yypar Hb aHxgardaap
renaTouuT 3Caf AKCnpeccnaraax ningcaHg MBHINM,
WHJIM-H Hanpnarang aryynargaar 6ereen TAl-biH
KaTabonmampg 4dyxan yypartamrasp oponugor [7].
1177C>T Hb TrEHWWAH SKCNPECCUWH TPaHCKPUNLMINH
Japaax wataHg 30XVLYYNrblH YYPIArTon Xacryyavnr
aryyncaH, TpaHcnaumg oponugorryn 3° UTR 6ycag
Gavipnapar [8]. OH3 OYyCWMIH Har N eepunent Hb
OJIOH TEHWUIH 3KCMPECCUH MPOLIECC ©epyneraexeq
xypragar [9].

3opunro

CypanraaHg xampargcadH  BCXLW-tanm  xymyyct
AnonunonpoTeriH A5 reHniiH 1177C>T X3B LUNHXWIAT
TOOOPXONITK UANACUIAH TPUrMULEPUABIH TOBLLUMHTIN
XOnboH cyanax.

Martepuan, aprasyi

Cypanraang BCXLU-Tal 152 xyH, XAHaNTbIH OYNrMidH
152 xyH xampargcaH. BCXLW-uir OY-biH AnabeTninH
X0N00OoHbI KpUTepuitH Aaryy yHanas [10]. SMA-HbI
AHaraaxblH €C 3yiH XOPOOHbI 36BLUOBPONTINraap
cyjanraaHf, Oponuorygooc eneH yea  BEHWNH
cydacHaac 3mn uyc aB4Y TPUMMULEPUAObIH X3MXKIST
TopopxonnoH, OHX sanraxgaa BHCY-biH iNtRON
Biotechnology komnanunH “G-spin™ Total DNA
Extraction Kit” (cat.No.1007) uomruir awwurnan
parangax npotokonbiH gdaryy [OHX-uir qnras.
Mnry-sir  ssyynaxgaa iNtRON  Biotechnology
komnanunH “Maxine PCR PreMix Kit” (i-Star
Taq) uomruir awwurnaH AnoA5 reHuiiH 1177C>T
X3B LKMHXuAr esepmel, nparimep (AnoA5 F:5-
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CTCTGAGCCTCTAGCATGGTTGAGT-3, R:5-
GAGCATTCCCAAATGAGCAC-3) awmrnat
TogopxonnoB. [IMY-biH  6yTaargaxyyHas  Hinfl
dhepmeHTaap 3ycax, 3%-WH araposbiH renbg
TYWnraH, atngnymbpomugaap Oygax renuiiH 3ypruiir
aBY OYrHIB.

Yp AayH

1177C>T xoB wuHxuinH [MY-aap onwpyyncaH
ByTaargaxyyHuir Hinfl 3ycary chepmeHTaap 3ycaxag
CC reHotunblH yeq 73bp 6a 101bp, CT reHoTUNbIH
ven 73bp, 101bp 6a 124bp, xapuH TT reHoTunTaw
copbLoHA 73bp 6a 124bp ypTTai xapummyyg yyCCaH
[11].
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Figure 1. PCR-RFLP analysis of ApoA5-1177C>T
variation
Samples 4-6, 8 and 9 are the CC genotype. Samples 2
and 3 are the CT genotype.
Sample 7 is the TT genotype.

Cypanraang xampargcaH HuiAtT 304 xyHun 50.3%
(153) Hb apartait, 49.7% (151) Hb amarTan bavicaH
Gereen 71.7% (215)- Hb CC, 25.0% (76)-g Hb CT,
4.2% (13)-a Hb TT reHoTUNyyA TYC TYC UN3PC3H 6on
Oynryyanini xyeba xaHanTelH 6ynrmiiH 70.0% (106)-
0 CC, 27.1% (41)-5, CT, 2.9% (5)-g TT, TOxmonanelH
oynrmnH 72.0% (109)-a CC, 23.2% (35)-a CT, 4.9%
(8)-a TT reHOTMN MN3PC3H. XapWH XAHaNTbIH OYNrniAH
apartanyyyaag TT reHoTvn unapcaHryin (0%).

CypanraaHg  xampargarcoblH - AnoA5  reHuiH
1177C>T X3B WWHXUAH UNP3M, TYYHUAT UANOCUIAH
TAI-bIH TYBLUMHTAM XapbLyynas (XycHarT 1).
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Table 1. Serum triglyceride level (mg/dl) in relation to 1177C>T gene polymorphism presence
Control group Group with MS
3
S Male Female Male Female
g M:SD M#SD P M:SD M#SD P
0}
cC 84.49+47 4 59.84+17.80 0.016 172.45+77.31 106.93+59.02 0.001
CT 85.61+37.7 64.44+28.19 0.180 225.64+155.1 99.75+36.31 0.012
T - 100.86143.75 134.52+71.35 81.09+48.25 0.583
p
(ANOVA) 0.946 0.045 0.236 0.881

Cypanraang xampargcaH xsiHanTblH 6onoH BCXLL-
Ton 6ynmmiiH CC reHoTun Oyxui 3parTanyyyauinH
TAl-bIH TOBLUMH SM3rTaMYYYATIM XapbUyynaxag
eHgep (p=0.016, p=0.001) 6Gare. XapuH CT
reHoTUNTa 3pyyn XymyycuiH TAl-bIH TeBLUMH
Xyhcaac xamaapcaH snraaryr (p=0.180), BCXLU-
T3 3parTalt xymyyct unyy eHgep 6awe (p=0.012).
MeH xaHanTblH 6yNrMinH amMarTang TAl-bIH TyBLUMH
reHotTunyyauinH 3 6ynart anraatar 6aiHa (p=0.045).
XapuH BCXLU-Tar 6ynruiiH xymyycT TAl-bIH TYBLUWH
reHoTUMbIH 3 ByNarT cTaTucTuk ay xonboraon Gyxuii
anraa 6Gancanryn (spartong p=0.236, amartang
p=0.881).

Xanuamx

AnoA5 TreHWH X3B LUMHXYYAWAH HyKNneoTuass
CYYpWncaH eepynenT Hb Yr YYPruiH aMuUH XyYrWiH
Japaannbir  eepuuik ynMmaap YyprunH usmk,
XAMUIMH  LUMHX YaHap eepunergexen Xypragar.
AnoAS reHuinH 1177C>T x3B WMHXWIAH XyBba 1177-
P HyKNeoTMAbIH Aapaanang UWTO3MH TUMWH-33P
COonuraox Hb xoBop Gangar Gereeg TT romosurot
Hb YT X3B LUMHXUAHX33 ©6pUNenTuir ToqopXonnaor.
Bug aHaxyy cyganraaraap apyyn 6onoH BCXLW-tan
XymyycT AnoAS5 reHuniiH (1177C>T) X3B LUMHXWIAH
CC, CT, TT reHotunyygag TAl-biH TeBLWMHA
rapax snraar TOAOPXOWnoxbir 3opuB. MaHan
cypanraaHg AnoAS reHuiH eBepMeL, X3B LUMHX
6onox 1177C>T nonmmopduamMbiH XOBOP anmnenuiH
(TT) Toxnongon Hb xaHanNTbiH 6ynart 2.9% 6bairaa
Hb TamBaHbg [11] XxWiCaH cyganraaHbl XSHaNTbIH
Oynartan xapbuyynban onponuooroop 3 gaxuH
ux, BCXW-tan 6ynart 4.9% 6aiiraa Hb TanBaHWi
ToxvuonanbiH Bynrasc gapyv 5 gaxuH ux GarcaH Hb
MaHal XyH amblH gyHa BCXL mnyyTan Toxmongox
Har JOTOOA 3PCAdNT Xy4mH 3yinn Gak 6onox 4 TT
annenb 6yxuii xymyycT TAl-bIH TEBLUMH eHAep OuLu
baviraa Hb cyganraaHf xampargcaH XyHui TOO LieeH
OavicaHTal xonbooton 6arx maragnantai. Llaawwvg
yr reHuinH BCXLU, 3ypx cygacHbl aMrar, eex TOCHbI

CONMUNLOOHBLI  anparganTan  xonbooton Gangar
Bycaa xaB WnHXyyamnr TA-bIH TOBLUMHTIM XONGOH
cyanax waapganarartai oM.

[AyrHanT:

AnoAS  reHuiH  (1177C>T)  X3B  LUMHXWIAH
rMNepTPUrMUUEepMaeMninH 3pcaanT annenb 60nox
TT reHoTMn cypganraaHg xampargcaH XsHanTblH
BynruiH  xymyycuiiH 2.9%-a, BCXLU-tan 6ynruiH
4.9%-p vnpas. TT reHotuntan apyyn 6onoH BCXLL-
Tan xymyyct TAl-bIH TeBLUH Anraaryi, xapuH CC
6ornoH CT reHotunTam xymyycT TAl-biH TeBLUMH
BCXLL-Ta1i 60n0H XHaNTbIH OYNIMIAH 3p3arTanyyyaas
SMIrTAVUYYATON  xapbuyynaxag eHpep  6ane
(p=0.016, p=0.001)

Tanapxan

AWLYYNC-niiH  33-BUOAC-uiiH  OcuiiH  Guornoru,
BMOXUMWUIAH TOHXUM [33p X3P3NKC3H, “boaucbiH
CONUILIOOHbI  XaM LUMHX YYCOX34 Hereenex
yOaMLWIbIH - 3apuMM  XYYMH 3YWMAC. ©6X TOCHBbI
conunuoor 3oxuuyynary 3apum reHuiH
nonumMopdunambiH  cyganraa” Tecent  axIiblH
XYP33HA yr cyaanraa xmnrgeaH 6onHo (WYTC, 2012-
2014).
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