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The serum activity levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) are important 
biochemical indicators of changes in the liver and coronary system function. The correct determination of changes in 
the activity levels of the transferases is essential for differential diagnosis and appropriate treatment of the diseases.  

Goal: The aim of this study was to determine the mean activity levels of ALT and AST of the Mongolian population.

Materials and Methods: Serum was separated from morning blood samples collected from 1732 individuals 15-64 
years of age (706 males, 1026 females) from 21 aimags and Ulaanbaatar city, and stored at -30°C until analysis. Ac-
tivity levels of alanine aminotransferase and aspartate aminotransferase were determined using photometric system. 

Results: The overall mean serum activity level of AST was 25.52 U/L and of ALT was 21.31 U/L. No statistically sig-
nificant differences were observed between the surveyed from Ulaanbaatar and from rural area, but the mean activity 
level of both enzymes was statistically significantly lower in women than in men (ð<0.05 for both ALT and AST). When 
the survey participants were divided into five age groups (15-24 years, 25-34 years, 35-44 years, 45-54 years and 
55-64 years of age) and their mean activity levels of AST and ALT were compared, it was observed that the activity of 
both enzymes increased with age (p<0.05). 

Keywords: alanine aminotransferase, aspartate aminotransferase, Mongolians, enzyme activity 
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¯íäýñëýë. Ñ¿¿ëèéí æèë¿¿äýä äýëõèé áîëîí Ìîíãîë 
óëñûí õ¿í àìûí ºâ÷ëºëèéí õýâ ìàÿã ººð÷ëºãäºæ, 
ñî¸ë èðãýíøèë, àìüäðàëûí õýâ ìàÿãòàé õîëáîîòîé 
õàëäâàðò áóñ ºâ÷èíä ºðòºãñäèéí òîî íýìýãäýæ áàéãàà 
íü íèéãìèéí ýð¿¿ë ìýíäèéí òóëãàìäñàí àñóóäëûí íýã 
áîëîîä áàéíà [1]. 

Àëàíèí àìèíòðàíñôåðàç (ÀËÒ) áîëîí àñïàðòàò 
àìèíòðàíñôåðàç (ÀÑÒ) ôåðìåíò¿¿äèéí öóñàí äàõü 
èäýâõèéí ò¿âøèí íü ç¿ðõ ñóäàñ áîëîí ýëýãíèé ¿éë 
àæèëëàãààíû ººð÷ëºëòèéí áèîõèìèéí ¿ç¿¿ëýëò 
áîëäîã [2.3]. Óã ýìãýã¿¿äèéã ÿëãàí  îíîøèëæ, îíîâ÷òîé 
ýì÷èëãýýã õèéõèéí òóëä  àëàíèí àìèíòðàíñôåðàç 
áîëîí àñïàðòàò àìèíòðàíñôåðàçèéí èäýâõèéí 
ººð÷ëºëòèéã çºâ òîäîðõîéëîõ øààðäëàãàòàé áàéäàã 
[4]. ¯¿íä àìèíòðàíñôåðàç ôåðìåíò¿¿äèéí èäýâõèéí 
ñóäàëãàà ÷óõàë à÷ õîëáîãäîëòîé þì.  

Çîðèëãî. Öóñàí äàõü ÀÑÒ, ÀËÒ ôåðìåíòèéí èäýâõèéí 
äóíäàæ õýìæýýã óëñûí õýìæýýíä òîäîðõîéëîõîä ýíýõ¿¿ 
ñóäàëãààíû àæëûí çîðèëãî îðøñîí áîëíî. 

Çîðèëòóóä: 
1.	 Ìîíãîë õ¿íèé öóñàí äàõü àëàíèí àìèíòðàíñôåðàç 

áîëîí àñïàðòàò àìèíòðàíñôåðàç ôåðìåíòèéí 
èäýâõèéí äóíäàæ õýìæýýã òîãòîîæ, íàñíû á¿ëýã, 
õ¿éñýýð õàðüöóóëàí ñóäëàõ 

2.	 Ìîíãîë õ¿íèé öóñàí äàõü àëàíèí àìèíòðàíñôåðàç 
áîëîí àñïàðòàò àìèíòðàíñôåðàç ôåðìåíòèéí 
èäýâõèéí äóíäàæ õýìæýýã õ¿í àìûí ñóóðüøèëûí 
áàéäëààñ õýðõýí õàìààð÷ áàéãààã ñóäëàõ 

Ìàòåðèàë, àðãà ç¿é
Ýíýõ¿¿ íýãýí àãøèíû ñóäàëãààíä Ìîíãîë óëñûí 21 

àéìàã, Óëààíáààòàð õîòûí 15-64 íàñíû 1732 õ¿íèéã  
(706 ýðýãòýé, 1026 ýìýãòýé) õàìðóóëàâ. Ñóäàëãààíä 
õàìðàãäñàí îðîëöîã÷äûí òîî, õ¿éñ, íàñíû á¿ëýã òóñ 
á¿ð õàðèëöàí àäèëã¿é áàéãàà áîëîâ÷ íèéò õ¿í àì 
áîëîí ñóäàëãààíû ò¿¿âýðëýëòýä îðîëöîã÷äûí òîîíä 
õàðüöóóëàí áîëîâñðóóëàëò õèéñýí òóë õ¿í àìûí 
íàñíû á¿ëýã, õ¿éñ, áàéðøëààð õàðüöóóëàí ä¿ãíýëò 
õèéõ áîëîìæòîé þì. Ñóäàëãààã àñóóìæ, áèîõèìèéí 
øèíæèëãýýíèé àðãóóäûã õîñëóóëàí õèéæ ã¿éöýòãýñýí 

Abstract
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áîëíî. Ñóäëóóëàã÷èäààñ ºëºí ¿åèéí 3 ìë öóñíû ñîðüöûã 
áèîàþóëã¿é áàéäëûí øààðäëàãûã õàíãàñàí íºõöºëä 
àâ÷, èéëäñèéã öåíòðèôóãäýí ÿëãàæ -30ÎÑ-ä õàäãàëæ 
øèíæèëãýýã õèéñýí áîëíî. Èéëäñýí äýõü àëàíèí 
àìèíòðàíñôåðàç áîëîí àñïàðòàò àìèíòðàíñôåðàç 
ôåðìåíò¿¿äèéí èäýâõèéí õýìæýýã HUMALYZER 2000 
õàãàñ àâòîìàò àíàëèçàòîð àøèãëàí êîëîðèìåòðèéí 
àðãààð øèíæëýí òîãòîîëîî. Ñóäàëãààíû àæëûí ¿ð ä¿íä 
SPSS 13.0, Excel ïðîãðàììóóäûã àøèãëàí ñòàòèñòèê 
áîëîâñðóóëàëòûã õèéæ ã¿éöýòãýâ.

Ñóäàëãààíû àæëûí ¿ð ä¿í
Öóñàí äàõü àñïàðòàò àìèíòðàíñôåðàç 
ôåðìåíòèéí èäýâõèéí äóíäàæ õýìæýý
Ñóäàëãààíä õàìðàãäñàí íèéò ñóäëóóëàã÷èäûí 

èéëäñýí äýõ àñïàðòàò àìèíòðàíñôåðàç ôåðìåíòèéí  
èäýâõèéí äóíäàæ õýìæýýã òîäîðõîéëîí íàñíû 5 á¿ëýã, 
õ¿éñýýð õàðüöóóëàí ¿íýëãýý õèéëýý (Õ¿ñíýãò 1).

Table 1. Mean activity levels of serum AST (U/L)

Age group
Sex

Men Women Total
15-24 21.64 20.99 21.33

25-34 25.38 21.11 22.88

35-44 29.26 27.48 28.16

45-54 27.07 24.93 26.53

55-64 28.19 26.23 27.01

Total 27.02 23.64 25.52
	

Íèéò ñóäëóóëàã÷èäûí àñïàðòàò àìèíòðàíñôåðàçèéí 
äóíäàæ èäýâõè 25.52 íýãæ/ë (95% CI 24.18-26.86), 
ýðýãòýé÷¿¿äèéí äóíäàæ èäýâõè 27.02 íýãæ/ë (95% CI 
25.52-28.52), ýìýãòýé÷¿¿äèéí äóíäàæ èäýâõè 23.64 
íýãæ/ë (95% CI 22.73-24.55) áàéñàí áà ýìýãòýé÷¿¿äèéí 
ÀÑÒ-èéí äóíäàæ èäýâõè ýðýãòýé÷¿¿äèéõýýñ ñòàòèñòèê 
à÷ õîëáîãäîë á¿õèé áàãà áàéâ (p<0.05). 

Íèéò ñóäëóóëàã÷èäûã òàâàí íàñíû á¿ëãýä 
õóâààí àñïàðòàò àìèíòðàíñôåðàçèéí äóíäàæ 
èäýâõèéã òîäîðõîéëîí õàðüöóóëàõàä 15-24 íàñíûõíû 
äóíäàæ èäýâõè 21.33 íýãæ/ë (95% CI 19.53-23.13), 
25-34 íàñíûõíû äóíäàæ èäýâõè 22.88 íýãæ/ë (95% 
CI 21.64-21.12), 35-44 íàñíûõíû äóíäàæ èäýâõè 
28.16 íýãæ/ë (95% CI 23.89-32.42), 45-54 íàñíûõíû 
äóíäàæ èäýâõè 26.53 íýãæ/ë (95% CI24.68-28.38), 55-
64 íàñíûõíû äóíäàæ èäýâõè 27.01 íýãæ/ë (95% CI 
24.18-26.86) áàéíà. Ñóäàëãààíû ä¿íãýýñ õàðàõàä 
íàñ àõèõ òóñàì ÀÑÒ ôåðìåíòèéí èäýâõè èõýñ÷ áàéãàà 
íü àæèãëàãäàâ (15-24 áîëîí 25-34 íàñíûõíû ÀÑÒ-èéí 
èäýâõè 45-54 áîëîí 55-64 íàñíû á¿ëãýýñ ñòàòèñòèê à÷ 
õîëáîãäîë á¿õèé áàãà áàéâ, p<0.05).

Ñóäàëãààíä õàìðàãäñàí íèéò ñóäëóóëàã÷èäûã 
á¿ñ íóòãààð àíãèëàí (áàðóóí á¿ñ, õàíãàéí á¿ñ, ç¿¿í 
á¿ñ, òºâèéí á¿ñ, ç¿¿í á¿ñ, õîò ñóóðèí ãàçàð) àñïàðòàò 
àìèíòðàíñôåðàçèéí äóíäàæ èäýâõèéã ¿çýõýä  áàðóóí 
á¿ñèéíõíèé äóíäàæ õýìæýý  24.32 íýãæ/ë, (95%CI 
22.44-26.20), õàíãàéí á¿ñýä 24.21 íýãæ/ë, (95%CI 22.41-

26.01), ç¿¿í á¿ñýä 24.16 íýãæ/ë, (95%CI 21.37-26.95), 
òºâèéí á¿ñýä  24.87 íýãæ/ë ( 95%CI 22.77-26.96), õîò 
ñóðèí ãàçðûí á¿ñýä 26.11 íýãæ/ë (95%CI 24.32-26.88) 
òóñ òóñ áàéíà (Õ¿ñíýãò  2). ÀÑÒ-èéí äóíäàæ õýìæýý 
á¿ñýýð õàðüöóóëàí ä¿ãíýõýä ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé ÿëãààã¿é áàéâ ( ð>0.05).

Table 2. Comparison data of the mean activity levels 
of AST by regions (U/L)

Region
Sex

Men Women Total
Western 24.86 23.80 24.32

Mountainous 24.12 24.26 24.21

Central 29.05 22.67 24.87

Eastern 26.50 22.27 24.16

Urban 28.57 23.65 26.11

Total 26.62 23.33 24.73

Öóñàí äàõü àëàíèí àìèíòðàíñôåðàç 
ôåðìåíòèéí  èäýâõèéí äóíäàæ õýìæýý
Íèéò ñóäëóóëàã÷èäûí èéëäñýí äýõ àëàíèí 

àìèíòðàíñôåðàçèéí äóíäàæ èäýâõè  21.31 íýãæ/ë 
áàéâ.  Ýðýãòýé÷¿¿äèéí öóñàí äàõü ÀËÒ ôåðìåíòèéí  
èäýâõè íü 24.30 íýãæ/ë (95% CI 22.56-26.06), 
ýìýãòýé÷¿¿äèéíõ 19.24 íýãæ/ë (95% CI 18.03-20.48)  
áàéñàí áà ýìýãòýé÷¿¿äèéí ÀËÒ-èéí äóíäàæ èäýâõè 
ýðýãòýé÷¿¿äèéõýýñ ñòàòèñòèê à÷ õîëáîãäîë á¿õèé áàãà 
áàéâ (p<0.05). 

Ñóäàëãààíä õàìðàãäñàí 15-64 íàñíû íèéò 
ñóäëóóëàã÷èäûã íàñíû òàâàí á¿ëãýä õóâààí àëàíèí 
àìèíòðàíñôåðàçèéí äóíäàæ èäýâõèéã òîäîðõîéëîí 
õàðüöóóëàõàä íàñ àõèõ òóñàì ôåðìåíò¿¿äèéí èäýâõè 
èõýñ÷ áàéãàà íü àæèãëàãäàâ (15-24 áîëîí 25-34 
íàñíûõíû àëàíèí àìèíòðàíñôåðàçèéí äóíäàæ èäýâõè 
45-54 áîëîí 55-64 íàñíûõíààñ ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé áàãà áàéâ, p<0.05) (Õ¿ñíýãò 3). 

Table 3. Mean activity levels of serum ALT (U/L)

Age group
Sex

Men Women Total
15-24 19.92 16.68 18.37

25-34 23.69 17.17 19.87

35-44 25.00 19.48 21.58

45-54 27.58 20.65 23.37

55-64 23.47 22.09 22.64

Total 24.30 19.24 21.31

Íèéò ñóäëóóëàã÷èäûí öóñàí äàõü àëàíèí 
àìèíòðàíñôåðàçèéí äóíäàæ èäýâõèéã á¿ñ íóòãààð 
õóâààí àâ÷ ¿çâýë áàðóóí á¿ñèéõíèé äóíäàæ õýìæýý 
21.12 íýãæ/ë (95% CI 18.29-23.95), õàíãàéí á¿ñèéõíèéõ 
22.92 íýãæ/ë (95%CI 20.11-25.73), òºâèéí á¿ñèéõíèéõ 
18.38 íýãæ/ë (95%CI 15.84-20.92), ç¿¿í á¿ñèéõíèéõ 
23.42 íýãæ/ë (95% CI 20.01-26.84), õîò ñóóðèí ãàçðààñ 
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ñóäàëãààíä õàìðàãäñàäûí öóñàí äàõü ÀËÒ-èéí äóíäàæ 
èäýâõè 21.47 íýãæ/ë (95% CI 19.76-22.58) (Õ¿ñíýãò 
4) áàéâ. Öóñàí äàõü àëàíèí àìèíòðàíñôåðàçèéí 
äóíäàæ èäýâõèéí õóâüä õîò ñóóðèí ãàçàð áîëîí áóñàä 
á¿ñ íóòãèéí ñóäëóóëàã÷èäûí õîîðîíä ñòàòèñòèê à÷ 
õîëáîãäîë á¿õèé ÿëãàà áàéñàíã¿é (òóñ á¿ð ð>0.05). 

Table 4. Comparison data of the mean activity levels 
of ALT by regions (U/L)

Region

Sex

Men Women Total

Western 22.23 20.06 21.12

Mountainous 25.64 21.07 22.92

Central 22.01 16.48 18.38

Eastern 26.61 20.85 23.42

Urban 24.60 18.93 21.47

Total 24.22 19.48 21.46

Ä¿ãíýëò:
1.	 Íèéò ñóäàëãààíä õàìðàãäñàäûí öóñàí äàõü ÀÑÒ 

ôåðìåíòèéí èäýâõèéí äóíäàæ õýìæýý 25.52 
íýãæ/ë (95% CI 24.18-26.86), ýðýãòýé÷¿¿äèéí 
äóíäàæ õýìæýý íü 27.02 íýãæ/ë (95% CI 25.52-
28.52), ýìýãòýéòýé÷¿¿äèéíõ 23.64 íýãæ/ë (95% CI 
22.73-24.55), ÀËÒ-èéí èäýâõèéí  äóíäàæ õýìæýý 

21.31 íýãæ/ë, ýðýãòýé÷¿¿äèéí õóâüä 24.30 íýãæ/ë 
(95% CI 22.56-26.06), ýìýãòýé÷¿¿äèéí õóâüä 19.24 
íýãæ/ë (95% CI 18.03-20.48) áàéíà.

2.	 Öóñàí äàõü ÀÑÒ áîëîí ÀËÒ ôåðìåíòèéí 
èäýâõèéí äóíäàæ õýìæýý íü õ¿éñ áîëîí íàñíààñ 
õàìààðàëòàé áºãººä íàñ àõèõ òóñàì íýìýãäýõ 
õàíäëàãàòàé áàéíà.

3.	 Ñóäàëãààíä õàìðàãñàäûí öóñàí äàõü ÀÑÒ, ÀËÒ 
ôåðìåíòèéí èäýâõèéí  äóíäàæ õýìæýýíèé õóâüä 
õîò ñóóðèí ãàçàð, õºäºº îðîí íóòãèéí èðãýäèéí 
õîîðîíä ñòàòèñòèê à÷ õîëáîãäîë á¿õèé ÿëãàà 
áàéõã¿é áàéíà.
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