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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 (APOA5) 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 ApoA5 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 HinfI 
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, ð=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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Óäèðòãàë 

Ç¿ðõ ñóäàñíû ºâ÷ëºëèéí áèå äààñàí ýðñäýëò õ¿÷èí 
ç¿éë¿¿ä áîëîõ áîäèñûí ñîëèëöîîíû õàì øèíæòýé 
áîëîí èéëäñèéí òðèãëèöåðèä (ÒÀÃ) èõñýëòòýé 
õ¿ì¿¿ñò ç¿ðõ ñóäàñíû ºâ÷ëºë, íàñ áàðàëò èõñýæ 
áàéãààã îëîí òîîíû ñóäàëãàà õàðóóëæ áàéíà 
[1]. 2001 îíä Pennacchio íàð õ¿í áîëîí õóëãàíû 
ãåíèéí ÄÍÕ-í äàðààëëûã  õàðüöóóëàí APOA1/
C3/A4 ãåíèéí êëàñòåðò øèíý ÀïîÀ5 ãåíèéã 
èëð¿¿ëñýí áàéíà [2]. Ýíýõ¿¿ íýýëòýýñ ýõëýí óã 
ãåíèéí õýâ øèíæ¿¿ä íü áîäèñûí ñîëèëöîîíû 
õàì øèíæèéí íýã á¿ðýëäýõ¿¿í õýñýã áîëîõ 
ãèïåðòðèãëèöåðèäåìè-òýé óëñ îðîí á¿ðò õàðèëöàí 
àäèëã¿é õàìààðàëòàé áîëîõ íü òîãòîîãäñîîð 
áàéíà [3-6]. Õ¿íèé ÀïîÀ5 óóðàã íü àíõäàã÷ààð 
ãåïàòîöèò ýñýä ýêñïðåññëýãäýæ èéëäñýíä ÌÁÍËÏ, 
ÈÍËÏ-í íàéðëàãàíä àãóóëàãääàã áºãººä ÒÀÃ-ûí 
êàòàáîëèçìä ÷óõàë ¿¿ðýãòýéãýýð îðîëöäîã [7]. 
1177Ñ>T íü ãåíèéí ýêñïðåññèéí òðàíñêðèïöèéí 
äàðààõ øàòàíä  çîõèöóóëãûí ¿¿ðýãòýé  õýñã¿¿äèéã 
àãóóëñàí, òðàíñëÿöèä îðîëöäîãã¿é 3’ UTR á¿ñýä 
áàéðëàäàã [8].  Ýíý á¿ñèéí íýã ë ººð÷ëºëò íü 
îëîí ãåíèéí ýêñïðåññèéí ïðîöåññ ººð÷ëºãäºõºä 
õ¿ðãýäýã [9]. 

Çîðèëãî

Ñóäàëãààíä õàìðàãäñàí ÁÑÕØ-òýé õ¿ì¿¿ñò 
Àïîëèïîïðîòåéí À5 ãåíèéí 1177C>T õýâ øèíæèéã 
òîäîðõîéëæ èéëäñèéí òðèãëèöåðèäûí òºâøèíòýé 
õîëáîí ñóäëàõ.

Ìàòåðèàë, àðãàç¿é

Ñóäàëãààíä ÁÑÕØ-òýé 152 õ¿í, õÿíàëòûí á¿ëãèéí 
152 õ¿í õàìðàãäñàí. ÁÑÕØ-èéã ÎÓ-ûí äèàáåòèéí 
õîëáîîíû êðèòåðèéí äàãóó ¿íýëýâ [10]. ÝÌß-íû 
Àíàãààõûí ¸ñ ç¿éí õîðîîíû çºâøººðºëòýéãýýð 
ñóäàëãààíä îðîëöîã÷äîîñ ºëºí ¿åä âåíèéí 
ñóäàñíààñ 3ìë öóñ àâ÷ òðèãëèöåðèäûí õýìæýýã 
òîäîðõîéëîí, ÄÍÕ ÿëãàõäàà ÁÍÑÓ-ûí iNtRON 
Biotechnology êîìïàíèéí “G-spin™ Total DNA 
Extraction Kit” (cat.No.1007) öîìãèéã àøèãëàí 
äàãàëäàõ ïðîòîêîëûí äàãóó ÄÍÕ-èéã ÿëãàâ. 
ÏÃÓ-ûã ÿâóóëàõäàà iNtRON Biotechnology 
êîìïàíèéí “Maxine PCR PreMix Kit” (i-Star 
Taq) öîìãèéã àøèãëàí ÀïîÀ5 ãåíèéí 1177C>T 
õýâ øèíæèéã ºâºðìºö ïðàéìåð (ÀïîÀ5 F:5’-

CTCTGAGCCTCTAGCATGGTTGAGT-3’, R:5’-
GAGCATTCCCAAATGAGCAC-3’) àøèãëàí 
òîäîðõîéëîâ. ÏÃÓ-ûí á¿òýýãäýõ¿¿íýý HinfI 
ôåðìåíòýýð ç¿ñýæ, 3%-èéí àãàðîçûí ãåëüä 
ã¿éëãýí, ýòèäèóìáðîìèäààð áóäàæ ãåëèéí çóðãèéã 
àâ÷ ä¿ãíýâ.

¯ð ä¿í

1177C>T õýâ øèíæèéí ÏÃÓ-ààð îëøðóóëñàí 
á¿òýýãäýõ¿¿íèéã HinfI ç¿ñýã÷ ôåðìåíòýýð ç¿ñýõýä 
ÑÑ ãåíîòèïûí ¿åä 73bp áà 101bp, ÑÒ ãåíîòèïûí 
¿åä 73bp, 101bp áà 124bp, õàðèí ÒÒ ãåíîòèïòàé 
ñîðüöîíä 73bp áà 124bp óðòòàé õýð÷èì¿¿ä ¿¿ññýí 
[11]. 

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.

Ñóäàëãààíä õàìðàãäñàí íèéò 304 õ¿íèé 50.3% 
(153) íü ýðýãòýé, 49.7% (151) íü ýìýãòýé áàéñàí 
áºãººä 71.7% (215)-ä íü CC, 25.0% (76)-ä íü CT, 
4.2% (13)-ä íü TT ãåíîòèï¿¿ä òóñ òóñ èëýðñýí áîë 
á¿ëã¿¿äèéí õóâüä õÿíàëòûí á¿ëãèéí 70.0% (106)-
ä CC, 27.1% (41)-ä CT, 2.9% (5)-ä TT, òîõèîëäëûí 
á¿ëãèéí 72.0% (109)-ä CC, 23.2% (35)-ä CT, 4.9% 
(8)-ä TT ãåíîòèï èëýðñýí. Õàðèí õÿíàëòûí á¿ëãèéí 
ýðýãòýé÷¿¿äýä TT ãåíîòèï èëýðñýíã¿é (0%). 

Ñóäàëãààíä õàìðàãäàãñäûí ÀïîÀ5 ãåíèéí 
1177C>T õýâ øèíæèéí èëðýë, ò¿¿íèéã èéëäñèéí 
ÒÀÃ-ûí ò¿âøèíòýé õàðüöóóëàâ (Õ¿ñíýãò 1). 
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Ñóäàëãààíä õàìðàãäñàí õÿíàëòûí áîëîí ÁÑÕØ-
òýé á¿ëãèéí ÑÑ ãåíîòèï á¿õèé ýðýãòýé÷¿¿äèéí 
ÒÀÃ-ûí òºâøèí ýìýãòýé÷¿¿äòýé õàðüöóóëàõàä 
ºíäºð (p=0.016, ð=0.001) áàéâ. Õàðèí ÑÒ 
ãåíîòèïòýé ýð¿¿ë õ¿ì¿¿ñèéí ÒÀÃ-ûí òºâøèí 
õ¿éñýýñ õàìààðñàí ÿëãààã¿é (p=0.180), ÁÑÕØ-
òýé ýðýãòýé õ¿ì¿¿ñò èë¿¿ ºíäºð áàéâ (ð=0.012). 
Ìºí õÿíàëòûí á¿ëãèéí ýìýãòýéä ÒÀÃ-ûí ò¿âøèí 
ãåíîòèï¿¿äèéí 3 á¿ëýãò ÿëãààòàé áàéíà (p=0.045). 
Õàðèí ÁÑÕØ-òýé á¿ëãèéí õ¿ì¿¿ñò ÒÀÃ-ûí ò¿âøèí 
ãåíîòèïûí 3 á¿ëýãò ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
ÿëãàà áàéñàíã¿é (ýðýãòýéä p=0.236, ýìýãòýéä 
p=0.881). 

Õýëöýìæ

ÀïîÀ5 ãåíèéí õýâ øèíæ¿¿äèéí íóêëåîòèäýä 
ñóóðèëñàí ººð÷ëºëò íü óã óóðãèéí àìèí õ¿÷ëèéí 
äàðààëëûã ººð÷èëæ óëìààð óóðãèéí ôèçèê, 
õèìèéí øèíæ ÷àíàð ººð÷ëºãäºõºä õ¿ðãýäýã. 
ÀïîÀ5 ãåíèéí 1177C>T õýâ øèíæèéí õóâüä 1177-
ð íóêëåîòèäûí äàðààëàëä öèòîçèí òèìèí-ýýð 
ñîëèãäîõ íü õîâîð áàéäàã áºãººä TT ãîìîçèãîò 
íü óã õýâ øèíæèéíõýý ººð÷ëºëòèéã òîäîðõîéëäîã. 
Áèä ýíýõ¿¿ ñóäàëãààãààð ýð¿¿ë áîëîí ÁÑÕØ-òýé 
õ¿ì¿¿ñò ÀïîÀ5 ãåíèéí (1177C>T) õýâ øèíæèéí 
ÑÑ, ÑÒ, ÒÒ ãåíîòèï¿¿äýä ÒÀÃ-ûí òºâøèíä 
ãàðàõ ÿëãààã òîäîðõîéëîõûã çîðèâ. Ìàíàé 
ñóäàëãààíä ÀïîÀ5 ãåíèéí ºâºðìºö õýâ øèíæ 
áîëîõ 1177C>T ïîëèìîðôèçìûí õîâîð àëëåëèéí 
(TT) òîõèîëäîë íü õÿíàëòûí á¿ëýãò 2.9% áàéãàà 
íü Òàéâàíüä [11] õèéñýí ñóäàëãààíû õÿíàëòûí 
á¿ëýãòýé õàðüöóóëáàë  îéðîëöîîãîîð 3 äàõèí 
èõ, ÁÑÕØ-òýé á¿ëýãò 4.9% áàéãàà íü Òàéâàíèé 
òîõèîëäëûí á¿ëãýýñ äàðóé 5 äàõèí èõ áàéñàí íü 
ìàíàé õ¿í àìûí äóíä ÁÑÕØ èë¿¿òýé òîõèîëäîõ 
íýã äîòîîä ýðñäýëò õ¿÷èí ç¿éë áàéæ áîëîõ ÷ ÒÒ 
àëëåëü á¿õèé õ¿ì¿¿ñò ÒÀÃ-ûí òºâøèí ºíäºð áèø 
áàéãàà íü ñóäàëãààíä õàìðàãäñàí õ¿íèé òîî öººí 
áàéñàíòàé õîëáîîòîé áàéõ ìàãàäëàëòàé. Öààøèä 
óã ãåíèéí ÁÑÕØ, ç¿ðõ ñóäàñíû ýìãýã, ººõ òîñíû 

ñîëèëöîîíû àëäàãäàëòàé õîëáîîòîé áàéäàã 
áóñàä õýâ øèíæ¿¿äèéã ÒÀÃ-ûí òºâøèíòýé õîëáîí 
ñóäëàõ øààðäëàãàòàé þì. 

Ä¿ãíýëò: 

ÀïîÀ5 ãåíèéí (1177C>T) õýâ øèíæèéí 
ãèïåðòðèãëèöåðèäåìèéí ýðñäýëò àëëåëü áîëîõ 
TT ãåíîòèï ñóäàëãààíä õàìðàãäñàí õÿíàëòûí 
á¿ëãèéí õ¿ì¿¿ñèéí 2.9%-ä, ÁÑÕØ-òýé á¿ëãèéí 
4.9%-ä èëðýâ.  ÒÒ ãåíîòèïòýé ýð¿¿ë áîëîí ÁÑÕØ-
òýé õ¿ì¿¿ñò  ÒÀÃ-ûí òºâøèí ÿëãààã¿é, õàðèí CC 
áîëîí CT ãåíîòèïòýé õ¿ì¿¿ñò ÒÀÃ-ûí òºâøèí  
ÁÑÕØ-òýé áîëîí õÿíàëòûí á¿ëãèéí ýðýãòýé÷¿¿äýä 
ýìýãòýé÷¿¿äòýé õàðüöóóëàõàä ºíäºð áàéâ 
(p=0.016, p=0.001) 

Òàëàðõàë

ÀØÓ¯ÈÑ-èéí ÝÇ-ÁèîÀÑ-èéí Ýñèéí áèîëîãè, 
Áèîõèìèéí òýíõèì äýýð õýðýãæñýí, “Áîäèñûí 
ñîëèëöîîíû õàì øèíæ ¿¿ñýõýä íºëººëºõ 
óäàìøëûí çàðèì õ¿÷èí ç¿éëñ: ººõ òîñíû 
ñîëèëöîîã çîõèöóóëàã÷ çàðèì ãåíèéí 
ïîëèìîðôèçìûí ñóäàëãàà” òºñºëò àæëûí 
õ¿ðýýíä óã ñóäàëãàà õèéãäñýí áîëíî (ØÓÒÑ, 2012-
2014). 
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