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Introduction 
Alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) are the principal enzymes 
involved in catabolism of ethanol in human body. Alcohol is initially metabolized by ADH to 
acetaldehyde, which is consequently oxidized by ALDH to acetic acid. Individuals with low activity of 
alcohol-metabolizing enzymes show low tolerance to alcohol and are therefore rapidly intoxicated. 
Two studies on polymorphism of alcohol metabolizing enzyme genes in Mongolian population have 
been implemented to the date, but no assessment study of the serum activity of the enzymes have 
been conducted.

Materials and Methods
Fasting morning blood samples were collected from 240 adults 25-54 years of age (124 males and 
118 females) from all provinces and the capital city of Mongolia. The serum levels of ADH and ALDH 
were determined using an enzyme-linked immunosorbent assay.
Result: The mean serum level of ADH was 17.6 ng/mL and of ALDH was 15.91 ng/mL. The mean 
levels of the two enzymes of the surveyed from UB city were significantly lower than of those who 
lived in rural areas (p=0.000 for both ADH and ALDH). When the survey participants were divided 
into three age groups (25-34 years, 35-44 years and 45-54 years of age) and their mean levels of 
ADH and ALDH were compared, no significant age-related differences were found (p>0.05). 
Keywords: Alcohol dehydrogenase, aldehyde dehydrogenase, serum, alcohol metabolism
Pp.7-10, Tables 4, References 2

¯íäýñëýë 

Õ¿íèé áèå ìàõáîä äàõü ýòèëèéí ñïèðòèéã 
çàäëàõàä àëêîãîëü äåãèäðîãåíàç (ÀÄÃ) áà 
àëüäåãèä äåãèäðîãåíàç (ÀËÄÃ) ôåðìåíò¿¿ä ãîë 
¿¿ðýã ã¿éöýòãýäýã þì [1]. Àëêîãîëü äåãèäðîãåíàç 
ôåðìåíò íü ñïèðòèéã àöåòèëüàëüäåãèä áîëãîí 
çàäàëñíû äàðàà àëüäåãèä äåãèäðîãåíàç 
íü ¿¿ññýí àöåòèëüàëüäåãèäèéí èñýëäýõ 
óðâàëûã èäýâõèæ¿¿ëæ öóóíû õ¿÷èë áîëãîí 
çàäàëíà. Àëêîãîëü äåãèäðîãåíàç áà àëüäåãèä 
äåãèäðîãåíàç ôåðìåíò¿¿äèéí èäýâõè áàãàòàé 

õ¿ì¿¿ñèéí ñïèðòèéã çàäëàõ ÷àäâàð íü áàãàñ÷ 
çàâñðûí á¿òýýãäýõ¿¿íä (àöåòèëüàëüäåãèä) 
àìàðõàí õîðäîæ õîðäëîãîä îðäîã áàéíà [2]. 
Ìîíãîë õ¿íèé ñïèðò çàäëàõ ôåðìåíòèéí ãåíèéí 
ïîëèìîðôèçìûã ñóäàëñàí õî¸ð ñóäàëãàà 
õèéãäñýí áàéäàã áîëîâ÷ óã ôåðìåíò¿¿äèéí 
öóñàí äàõü èäýâõèéí ò¿âøèíã ñóäàëñàí àæèë 
îäîîãîîð õèéãäýýã¿é áàéíà. 

Çîðèëãî
Ìîíãîë õ¿íèé öóñàí äàõü ñïèðò çàäëàõ 
ôåðìåíò¿¿äèéí äóíäàæ õýìæýýã òîãòîîõ
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Ìàòåðèàë, àðãà ç¿é

Ìîíãîë óëñûí 21 àéìàã áîëîí Óëààíáààòàð 
õîòûí 25–54 íàñíû íèéò 240 (ýðýãòýé 120, 
ýìýãòýé 120, Óëààíáààòàð õîòîîñ 68, õºäºº 
îðîí íóòãààñ 172, 25-34 íàñíû 76, 35-44 íàñíû 
89, 45-54 íàñíû 75 õ¿í) èðãýíèéã ñóäàëãààíä 
õàìðóóëæ, ñóäëóóëàã÷äààñ ºëºí ¿åèéí öóñíû 
3 ìë äýýæ áèî-àþóëã¿é áàéäëûí øààðäëàãûã 
õàíãàñàí íºõöºëä àâ÷, öóñàí äàõü ÀÄÃ, ÀËÄÃ 
ôåðìåíòèéí õýìæýýã ôåðìåíò õîëáîîò óðâàëûí 
(ELISA) àðãààð øèíæëýí òîãòîîëîî. Ñòàòèñòèê 

áîëîâñðóóëàëòûã SPSS 13.0 ïðîãðàììûã 
àøèãëàí õèéâ.  

¯ð ä¿í 

Öóñàí äàõü àëêîãîëüäåãèäðîãåíàç 
ôåðìåíòèéí ò¿âøèí: 
Ìàíàé ñóäàëãààíä õàìðàãäñàí 25–54 íàñíû 
íèéò õ¿ì¿¿ñèéí öóñàí äàõü ÀÄÃ ôåðìåíòèéí 
äóíäàæ õýìæýý 17.6 íã/ìë (95%CI 17.5-17.7) 
áàéñàí áà ýðýãòýé÷¿¿äýä 18.5 íã/ìë (95%CI 
18.4-18.6), ýìýãòýé÷¿¿äýä 16.2 íã/ìë (95%CI 
16.1-16.3) áàéíà (Õ¿ñíýãò 1).

Table 1. Mean levels of serum ADH (by age and sex, ng/ml)

Age 
group
(years)

Men Woman Total
n Mean 95% CI n Mean 95% CI n Mean 95% CI

25-34 38 18.9 18.7-19.0 38 17.6 17.4-17.8 76 18.4 18.2-18.5
35-44 46 18.8 18.6-19.0 43 14.7 14.5-14.9 89 17.4 17.2-17.5
45-54 36 17.8 17.7-17.9 39 15.8 15.6-16.0 75 17.0 16.9-17.1
Íèéò 120 18.5 18.4-18.6 120 16.2 16.1-16.3 240 17.6 17.5-17.7

Ñóäàëãààíä õàìðàãäñàí 25-54 íàñíû íèéò 
õ¿ì¿¿ñèéã íàñíû ãóðâàí á¿ëãýä õóâààí 
ôåðìåíòèéí ò¿âøèíã õàðüöóóëàõàä, 25-34 
íàñíûõíû öóñàí äàõü ÀÄÃ-ûí äóíäàæ õýìæýý 
18.4 íã/ìë, 35-44 íàñíû á¿ëãèéíõíèé ôåðìåíòèéí 
äóíäàæ ò¿âøèí 17.4íã/ìë, 45-54 íàñíûõíû 17.0 
íã/ìë áàéâ. Ãóðâàí íàñíû á¿ëãèéí ñóäëóóëàã÷äûí 
àëêîãîëüäåãèäðîãåíàç ôåðìåíòèéí  äóíäàæ 
õýìæýýã õîîðîíä íü õàðüöóóëàõàä ñòàòèñòèê à÷ 

õîëáîãäîë á¿õèé ÿëãàà áàéñàíã¿é (p>0.05). 
Ñóäàëãààíû õ¿í àìûí öóñàí äàõü ÀÄÃ 
ôåðìåíòèéí äóíäàæ õýìæýýã áàéðøëààð 
õàðüöóóëàí ñóäëàõàä õîò ñóóðèí ãàçðûí 25-54 
íàñíû õ¿í àìûí öóñàí äàõü ÀÄÃ ôåðìåíòèéí 
äóíäàæ õýìæýý 13.0 íã/ìë (95%CI 12.9-13.0) 
áàéõàä, õºäººãèéí õ¿í àìûí õóâüä 19.8 íã/ìë 
(95%CI 19.7-19.9) áàéâ (Õ¿ñíýãò 2).

Table 2. Comparison data of mean levels of serum ADH (by regions, ng/ml)

Age group
(years)

Men Woman Total

n Mean 95% CI n Mean 95% CI n Mean 95% CI

U
rb

a
n

25-34 10 14.3 14.2-14.5 11 14.4 14.3-14.4 21 14.3 14.2-14.4
35-44 15 12.6 12.5-12.7 12 10.0 9.9-10.1 27 11.6 11.5-11.7
45-54 10 15.5 15.4-15.6 10 9.1 9.1-9.2 20 13.2 13.1-13.2
total 35 14.0 13.9-14.0 33 11.6 11.5-11.6 68 13.0 12.9-13.0

R
u
ra

l

25-34 28 20.6 20.4-20.7 27 19.4 19.1-19.6 55 20.1 19.9-20.2
35-44 31 22.2 22.0-22.4 31 17.6 17.4-17.9 62 20.6 20.4-20.8
45-54 26 18.9 18.7-19.0 29 18.3 18.1-18.5 55 18.6 18.5-18.8
total 85 20.6 20.5-20.6 87 18.5 18.4-18.7 172 19.8 19.7-19.9

Äýýðõ õ¿ñíýãòýýñ õàðàõàä õîò ñóóðèí ãàçàð 
àìüäàð÷ áàéãàà 25-54 íàñíû õ¿ì¿¿ñèéí 
öóñàí äàõü ÀÄÃ ôåðìåíòèéí äóíäàæ õýìæýý 
õºäºº îðîí íóòãèéí òóõàéí íàñíû õ¿ì¿¿ñòýé 
õàðüöóóëàõàä ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
áàãà áàéíà (ð=0.000). 
Öóñàí äàõü àëüäåãèääåãèäðîãåíàç ôåðìåí-
òèéí ò¿âøèí: Ñóäàëãààíä õàìðàãäñàí 25–

54 íàñíû íèéò õ¿ì¿¿ñèéí öóñàí äàõü ÀËÄÃ 
ôåðìåíòèéí äóíäàæ õýìæýý 15.9 íã/ìë (95%CI 
15.7-16.0) áàéñàí áà ýðýãòýé÷¿¿äèéí öóñàí äàõü 
äóíäàæ õýìæýý 16.5 íã/ìë (95%CI 16.4-16.6), 
ýìýãòýé÷¿¿äèéíõ 14.9 íã/ìë (95%CI 14.7-15.0) 
áàéâ (Õ¿ñíýãò 3). 
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Table 3. Mean levels of serum ALDH (by age and sex, ng/ml)

Age 
group
(years)

Men Woman Total

n Mean 95% CI n Mean 95% CI N Mean 95% CI

25-34 38 17.3 17.1-17.5 38 15.7 15.4-15.9 76 16.6 16.4-16.7
35-44 46 17.1 16.9-17.3 43 13.7 13.5-13.9 89 15.9 15.7-16.0
45-54 36 14.7 14.5-14.9 39 15.1 14.8-15.3 75 14.8 14.7-15.0
Íèéò 120 16.5 16.4-16.6 120 14.9 14.7-15.0 240 15.9 15.7-16.0

Ãóðâàí íàñíû á¿ëãèéí ñóäëóóëàã÷èäûí àëüäåãèä 
äåãèäðîãåíàçèéí äóíäàæ õýìæýýã õîîðîíä íü 
õàðüöóóëàõàä ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
ÿëãàà áàéñàíã¿é (p>0.05). ÀËÄÃ ôåðìåíòèéí 
äóíäàæ õýìæýý íü íàñíààñ õàìààð÷ ººð÷ëºãäºõ 
èëýðõèé õàíäëàãà õàðàãäàõã¿é áàéãàà áîëîâ÷ 
45-54 íàñíû õ¿ì¿¿ñèéí öóñàí äàõü ÀËÄÃ 
ôåðìåíòèéí äóíäàæ õýìæýý íü áóñàä íàñíû 
á¿ëãèéí õ¿ì¿¿ñýýñ õàðüöàíãóé áàãà áàéíà. 
Òîäðóóëáàë, 25-34 íàñíû ýðýãòýé÷¿¿ä áà 
ýìýãòýé÷¿¿äèéí öóñàí äàõü ÀËÄÃ ôåðìåíòèéí 
äóíäàæ õýìæýý 17.3 íã/ìë áà 15.7 íã/ìë òóñ òóñ 

áàéõàä 45 – 54 íàñíû õ¿ì¿¿ñèéí õóâüä ýíý íü 
õàðüöàíãóé áàãà áóþó 14.7 íã/ìë áà 15.1 íã/ìë 
áàéíà. 
Óëààíáààòàð õîòîîñ ñóäàëãààíä õàìðàãäñàí 
õ¿ì¿¿ñèéí àëüäåãèä äåãèäðîãåíàçèéí 
ò¿âøèí õºäºº îðîí íóòãààñ ñóäàëãààíä 
õàìðàãäàãñàäûíõààñ áàãà áàéãàà íü àæèãëàãäàâ 
(ð=0.000). Òóõàéëáàë, õîò ñóóðèí ãàçðûí 25-54 
íàñíû õ¿í àìûí öóñàí äàõü ÀËÄÃ ôåðìåíòèéí 
äóíäàæ õýìæýý 8.1 íã/ìë (95%CI 8.0-8.1) áàéõàä, 
õºäººãèéí õ¿í àìûí õóâüä 19.6 íã/ìë (95%CI 
19.5-19.7) áàéíà (Õ¿ñíýãò 4). 

Table 4. Comparison data of mean levels of serum ALDH (by regions, ng/ml)

 Age
group
(years)

Men Woman Total

n Mean 95% CI n Mean 95% CI n Mean 95% CI

U
rb

a
n

25-34 10 10.2 10.0-10.5 11 7.9 7.8-8.0 21 9.1 9.0-9.3
35-44 15 6.3 6.2-6.4 12 8.1 8.0-8.3 27 7.0 6.9-7.1

45-54 10 9.3 9.1-9.5 10 6.2 6.1-6.3 20 8.2 8.1-8.3
Á¿ãä 35 8.4 8.3-8.5 33 7.6 7.5-7.6 68 8.1 8.0-8.1

R
u
ra

l

25-34 28 19.9 19.7-20.1 27 19.7 19.4-20.0 55 19.8 19.7-20.0
35-44 31 23.0 22.8-23.3 31 17.1 16.817.4 62 21.0 20.8-21.1
45-54 26 17.2 17.0-17.4 29 18.4 18.1-18.7 55 17.7 17.5-17.9
Á¿ãä 85 20.2 20.1-20.3 87 18.5 18.4-18.7 172 19.6 19.5-19.7

Õýëöýìæ 

Îëîí óëñûí ò¿âøèíä õèéãäñýí ÀÄÃ, ÀËÄÃ 
ôåðìåíòèéí ò¿âøèíãèéí èõýíõè ñóäàëãàà íü 
áèäíèé àøèãëàñàí ôåðìåíò õîëáîîò äàðõëààíû 
óðâàëûí àðãààð áóñ ÀÄÃ, ÀËÄÃ ôåðìåíòèéí 
ñóáñòðàò çàäëàõ èäýâõèéã øóóä òîäîðõîéëîõ 
àðãààð õèéãäñýí òóë áèä ººðñäèéí ñóäàëãààíû 
ä¿íòýé õàðüöóóëàí æèøèõ áîëîìæã¿é áàéãàà 
þì. Õàðèí Øâåéöàðûí Ðîëüô Áóõëåð, Æàí 
Ïüåðå Âîí Âàòáóðã íàðûí ýðäýìòýä [3] 
õàðüöàíãóé ýð¿¿ë õ¿íèé öóñíû ñèéâýí äýõ 
ÀÄÃ ôåðìåíòèéí ò¿âøèíã ôåðìåíò õîëáîîò 
äàðõëààíû óðâàëûí àðãààð òîäîðõîéëñîí 
ñóäàëãààíû ä¿íãýýð õàðüöàíãóé ýð¿¿ë øâåéöàð 
õ¿íèé (n=9) öóñíû ñèéâýí äýõ ÀÄÃ ôåðìåíòèéí 
ò¿âøèí 59±16 íã/ìë, õàðèí ýëýãíèé ýìãýãòýé 
õ¿ì¿¿ñèéí (n=26) ñèéâýí äýõ ÀÄÃ ôåðìåíòèéí 
ò¿âøèí îéðîëöîîãîîð 20 äàõèí èõ áóþó 1310 
íã/ìë áàéãàà íü òîãòîîãäñîí áàéäàã. Áèäíèé 

ñóäàëãààãààð 25-54 íàñíû ìîíãîë õ¿íèé öóñàí 
äàõü ÀÄÃ ôåðìåíòèéí äóíäàæ õýìæýý 17.6 
íã/ìë, ÀËÄÃ ôåðìåíòèéí äóíäàæ õýìæýý 15.9 
íã/ìë áàéãàà íü åâðîï÷óóäûí öóñàí äàõü óã 
ôåðìåíò¿¿äèéí ò¿âøèíãýýñ (ÀÄÃ ôåðìåíòèéí 
ò¿âøèí 59±16 íã/ìë, ÀËÄÃ ôåðìåíòèéí ò¿âøèí 
45±12 íã/ìë) 2-3 äàõèí áàãà áàéíà.

Õ¿íèé öóñàí äàõü ÀÄÃ, ÀËÄÃ ôåðìåíòèéí 
ò¿âøèí áàãà áàéõ òóñàì àðõè, ñîãòóóðóóëàõ 
óíäààí äàõü ýòàíîëûã çàäàëæ õîðã¿éæ¿¿ëýõ 
÷àäâàð ñóë áàéäàã õýìýýí ñóäëàà÷èä 
òýìäýãëýñýí áàéäàã [4]. Áèäíèé ñóäàëãààãààð 
õîò ñóóðèí ãàçàðò àìüäàð÷ áàéãàà õ¿ì¿¿ñèéí 
öóñàí äàõü ÀÄÃ, ÀËÄÃ ôåðìåíòèéí ò¿âøèí 
õºäºº îðîí íóòãèéí õ¿ì¿¿ñòýé õàðüöóóëàõàä 
õàðüöàíãóé äîîãóóð áàéãàà ä¿í ãàðñàí íü íýã 
òàëààñ ÀÄÃ, ÀËÄÃ ôåðìåíòèéí äóíäàæ õýìæýý 
òîãòîîõ øèíæèëãýýíä õàìðàãäñàí õîò, õºäººãèéí 
õ¿ì¿¿ñèéí ýçëýõ õóâü õàðèëöàí àäèëã¿é 
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áàéãààòàé, íºãºº òàëààñ ñóäàëãààíû ìýäýýëýë 
öóãëóóëàõ õóãàöàà õîò, õºäººä íýëýýä ÿëãààòàé 
áàéñàíòàé õîëáîîòîé áàéæ áîëçîøã¿é þì. 

Öààøèä ìîíãîë õ¿íèé öóñàí äàõü ÀÄÃ, ÀËÄÃ 
ôåðìåíòèéí äóíäàæ õýìæýýã òóõàéí õ¿íèé 
àðõè, ñîãòóóðóóëàõ óíäàà õýðýãëýõ çàí ¿éë áà 
õýðýãëýý, õ¿í àìûí áàéðøèë áîëîí òóõàéí 
õ¿íèé ýð¿¿ë ìýíäèéí áàéäàëòàé õîëáîí ñóäëàõ 
øààðäëàãàòàé áàéíà.

Ä¿ãíýëò:
1. Ñóäàëãààíä õàìðàãäñàäûí öóñàí äàõü 

àëêîãîëü äåãèäðîãåíàçèéí äóíäàæ õýìæýý 
17.6 íã/ìë, àëüäåãèä äåãèäðîãåíàçèéí 
äóíäàæ õýìæýý 15.9 íã/ìë áàéñàí áà õ¿éñ 
áîëîí íàñíû õóâüä ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé ÿëãààã¿é áàéíà. 

2. Óëààíáààòàð õîòîîñ ñóäàëãààíä õàìðàãäñàí 
õ¿ì¿¿ñèéí öóñàí äàõü àëêîãîëü äåãèäðîãåíàç 
áîëîí àëüäåãèä äåãèäðîãåíàçèéí 
äóíäàæ õýìæýý õºäºº îðîí íóòãèéí 
ñóäëóóëàã÷èäûíõààñ ºíäºð áàéíà.

3. Ìîíãîë õ¿íèé öóñàí äàõü ñïèðò çàäëàõ 
ôåðìåíò¿¿äèéí äóíäàæ õýìæýý åâðîï÷óóäûí 
öóñàí äàõü óã ôåðìåíò¿¿äèéí ò¿âøèíãýýñ 2-
3 äàõèí áàãà áàéíà.
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