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Abstract

RESULTS OF THE SURVEY ON DETERMINATION OF THE BLOOD LEVELS OF HIGH DENSITY 
LIPOPROTEIN, LOW DENSITY LIPOPROTEIN, TRIGLYCERIDES and CHOLESTEROL OF 

MONGOLIANS

Ts.Enkhjargal, P.Gantuya, D.Khishigbuyan, B.Sodnomtseren

 Public Health Institute

Goal: To determine average values of serum total cholesterol, triglycerides, high density lipid cholesterol 
and low density lipid cholesterol of Mongolian adults, and compare the average values by age groups, 
gender and regions.

Materials and Methods: Serum was separated from morning blood samples collected from 1737 
individuals 15-64 years of age (707 males and 1030 females) from 21 aimags and Ulaanbaatar city, and 
stored at-30°C until analysis. Mean levels of cholesterol, triglycerides, HDL and LDL were determined 
using photometric system. 

Results: The overall mean serum level of cholesterol was 159.06 mg/dl (95% CI 155.58-162.53), of 
triglycerides was 121.65 mg/dl (95% CI 116.77-126.53), of HDL was 61.12 mg/dl (95% CI 59.77-62.47), 
and of LDL was 130.53 mg/dl (95% CI 128.26-132.80). When the survey participants were divided into 
five age groups (15-24, 25-34, 35-44, 45-54 and 55-64 years of age) and their mean levels of cholesterol, 
triglycerides, HDL and LDL were compared, no statistically significant differences were observed between 
age groups.

When the mean levels of lipids were compared between sexes, statistically significant differences were 
observed for cholesterol and triglycerides, and no statistically significant differences were observed for 
HDl and LDL. 
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¯íäýñëýë 

Ìîíãîë õ¿í óóðàã, ººõ òîñîîð áàÿëàã õ¿íñíèé ç¿éëñ, 
ÿëàíãóÿà õîíü, ¿õðèéí ìàõ äàâàìãàéëàí õýðýãëýäýã 
áà õîíîãèéí õîîëíû íàéðëàãà äàõü íèéò ººõ òîñíû 
85 õóâèéã òîñíû õàíàñàí õ¿÷ëýýð áàÿëàã àìüòíû 
ãàðàëòàé ººõ òîñ ýçýëäýã áàéíà [1].

Çîõèñã¿é õîîëëîëò, õºäºëãººíèé õîìñäîëûí 
ãîë ¿ð äàãàâàð íü öóñàí äàõü ººõ òîñ, ÿëàíãóÿà 
õîëåñòåðèí (ÕË), òðèãëèöåðèä (ÒÃ), áàãà 

íÿãòðàëòàé ëèïîïðîòåèä (ÁÍË)-ûí ò¿âøèí èõñýõ 
áà èõ íÿãòðàëòàé ëèïîïðîòåèä (ÈÍË)-ûí õýìæýý 
áóóðàõ ÿâäàë þì [2]. Öóñàí äàõü ººõ òîñíû ýíýõ¿¿ 
ººð÷ëºëò íü ñóäàñíû õàíà õàòóóðàõ, óëìààð 
àðòåðèéí äàðàëò èõñýõ, ç¿ðõíèé òèòýì ñóäàñíû 
öóñ õîìñäîë ¿¿ñýõ çýðýã ýìãýãèéí øàëòãààí áîëäîã 
áàéíà. 

Çîðèëãî. Ìîíãîë õ¿íèé öóñàí äàõü ëèïèäèéí 
ñîëèëöîîíû ¿íäñýí ¿ç¿¿ëýëò¿¿äèéí äóíäàæ 
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õýìæýýã óëñûí õýìæýýíä òîãòîîõîä ýíýõ¿¿ 
ñóäàëãààíû àæëûí çîðèëãî îðøñîí áîëíî. 

Çîðèëò: 

1. Íàñàíä õ¿ðñýí ìîíãîë õ¿íèé öóñàí äàõü ÕË, 
ÒÃ, ÁÍË, ÈÍË-ûí äóíäàæ õýìæýýã òîãòîîæ, 
íàñíû á¿ëýã, õ¿éñýýð õàðüöóóëàí ñóäëàõ 

2. Íàñàíä õ¿ðñýí ìîíãîë õ¿íèé öóñàí äàõü ÕË, 
ÒÃ, ÁÍË, ÈÍË-ûí äóíäàæ õýìæýýã õ¿í àìûí 
ñóóðüøèëûí áàéäëààñ õýðõýí õàìààð÷ áàéãààã 
ñóäëàõ 

Ìàòåðèàë, àðãà ç¿é

Ýíýõ¿¿ íýãýí àãøèíû ñóäàëãààíä íàñàíä õ¿ðñýí 
Ìîíãîë óëñûí 15-64 íàñíû íèéò 1737, ¿¿íýýñ ýðýãòýé 
707, ýìýãòýé 1030 õ¿íèéã õàìðóóëàâ. Ñóäàëãààã 
àñóóìæ, áèîõèìèéí øèíæèëãýýíèé àðãóóäûã 

õîñëóóëàí õèéæ ã¿éöýòãýñýí áîëíî. Ñóäëóóëàã÷äààñ 
ºëºí ¿åèéí 3 ìë öóñíû ñîðüöûã áèî-àþóëã¿é 
áàéäëûí øààðäëàãûã õàíãàñàí íºõöºëä àâ÷, 
èéëäñèéã öåíòðèôóãäýí ÿëãàæ, øèíæèëãýýã õèéæ 
ã¿éöýòãýòýë -30ÎÑ-ò õàäãàëñàí áîëíî. Ñóäàëãààíä 
õàìðàãäñàí õ¿ì¿¿ñèéí öóñàí äàõü ÕË, ÒÃ, ÈÍË 
áà ÁÍË-ûí õýìæýýã HUMALYZER 2000 õàãàñ 
àâòîìàò àíàëèçàòîð àøèãëàí êîëîðèìåòðèéí 
àðãààð øèíæëýí òîãòîîëîî. Ñóäàëãààíû àæëûí 
¿ð ä¿íä SPSS 16.0, Excel ïðîãðàììóóäûã àøèãëàí 
ñòàòèñòèê áîëîâñðóóëàëòûã õèéæ ã¿éöýòãýâ.

¯ð ä¿í

Öóñàí äàõü õîëåñòåðèíû äóíäàæ ò¿âøèí

Ñóäàëãààíä õàìðàãäñàí íèéò ñóäëóóëàã÷äûí 
èéëäñýí äýõü ÕË-íû äóíäàæ õýìæýýã òîäîðõîéëîí 
íàñíû 5 á¿ëýã, õ¿éñýýð õàðüöóóëæ Õ¿ñíýãò 1-ä 

Ñóäàëãààíä õàìðàãäñàí íèéò ñóäëóóëàã÷èäûã 
á¿ñ íóòãààð íü àíãèëàí õîëåñòåðèíû ò¿âøèíã 
õàðüöóóëàõàä (Õ¿ñíýãò 2) õàíãàéí á¿ñýýñ 
ñóäàëãààíä õàìðàãäàãñàäûí öóñàí äàõü 
õîëåñòåðèíû õýìæýý áóñàä á¿ñ íóòãààñ ñóäàëãààíä 

õàìðàãäàãñàäûíõààñ ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
áàãà áàéâ (p<0.05). Õàðèí áóñàä á¿ñ íóòãóóäûã 
õîîðîíä íü õàðüöóóëàõàä ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé ÿëãààã¿é áàéâ (p>0.05).

¿ç¿¿ëëýý.

Table 1. Mean levels of blood total cholesterol (by age and sex, mg/dL)

Age 
group 
(years)

Men Women Total

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

15-24 92 152.77 140.56-164.98 85 155.28 143.07-167.49 177 153.97 145.41-162.53
25-34 188 174.11 159.06-189.17 260 150.03 142.61-157.46 448 160.14 152.45-167.83
35-44 192 160.24 151.16-169.33 317 154.33 145.82-162.85 509 156.56 150.26-162.86
45-54 144 168.30 156.21-180.39 231 153.16 145.20-161.12 375 158.97 152.21-165.73
55-64 91 175.01 153.71-196.32 137 160.93 150.30-171.57 228 166.55 155.98-177.13
15-64 707 166.50 160.35-172.65 1030 153.94 149.89-157.99 1737 159.06 155.58-162.53

Íèéò ñóäëóóëàã÷èäûí öóñàí äàõü õîëåñòåðèíû 
äóíäàæ õýìæýý 159.06 ìã/äë, áàéñàí áà 
ýðýãòýé÷¿¿äèéí öóñàí äàõü õîëåñòåðèíû äóíäàæ 
õýìæýý (166.50 ìã/äë 95% CI 160.35-172.65) 
ýìýãòýé÷¿¿äèéíõýýñ (153.94 ìã/äë 95% CI 149.89-
157.99) ñòàòèñòèê à÷ õîëáîãäîë á¿õèé ºíäºð áàéâ 

(p=0.000). Íèéò ñóäëóóëàã÷èäûã òàâàí íàñíû 
á¿ëãýä õóâààí öóñàí äàõü õîëåñòåðèíû õýìæýýã 
õàðüöóóëàõàä 35-ààñ äýýø íàñàíä õîëåñòåðèíû 
ò¿âøèí ºñºõ õàíäëàãà àæèãëàãäàæ áàéãàà õýäèé ÷ 
ýíýõ¿¿ ÿëãàà íü ñòàòèñòèê à÷ õîëáîãäîëã¿é áàéëàà 
(p>0.05).

Table 2. Comparison data of mean levels of cholesterol (by regions, mg/dL)

Regions n Mean 95% CI
Urban 834 160.77 156.38-165.17
Central 219 170.17 158.97-181.37
Mountainous 330 136.77 129.68-143.86
Eastern 123 166.95 147.21-186.69
Western 231 169.92 160.07-179.77
Total 1737 159.06 155.58-162.53
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Table 3. Mean levels of blood triglycerides (by age and sex, mg/dL)

Age group 
(years)

Men Women Total
n Mean 95% CI n Mean 95% CI n Mean 95% CI

15-24 92 134.00 115.96-152.05 85 98.1 84.86-111.35 177 116.76 105.22-128.30
25-34 188 129.23 113.16-145.30 260 107.37 98.12-116.62 448 116.54 107.90-125.18
35-44 192 147.05 127.33-166.76 317 114.25 101.96-126.55 509 126.62 115.90-137.35
45-54 144 151.48 126.28-176.69 231 108.47 98.64-118.29 375 124.98 113.44-136.53
55-64 91 112.58 99.58-125.57 137 123.06 110.25-135.88 228 118.88 109.64-128.12
15-64 707 137.08 128.07-146.08 1030 111.06 105.71-116.40 1737 121.65 116.77-126.53

Ñóäàëãààíä õàìðàãäñàí 15-64 íàñíû íèéò ñóäëóóëàã÷èäûã íàñíû òàâàí á¿ëýãò õóâààí òðèãëèöåðèäèéí 
äóíäàæ õýìæýýã òîäîðõîéëîí õàðüöóóëàõàä íàñíû á¿ëã¿¿ä õîîðîíäîî ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
ÿëãààã¿é áàéâ (p>0.05) (Õ¿ñíýãò 3).

Table 4. Comparison data of mean levels of triglycerides (by regions, mg/dL)

Regions n Mean 95% CI
Urban 834 120.60 113.10 – 128.12
Central 219 107.69 91.20 – 124.18
Mountainous 330 137.11 125.84 – 148.38
Eastern 123 132.46 120.39 – 144.53
Western 231 110.80 102.97 – 118.63
Total 1737 121.65 116.77 – 126.53

Íèéò ñóäëóóëàã÷èäûí öóñàí äàõü òðèãëèöåðèäèéí 
äóíäàæ õýìæýýã á¿ñ íóòãààð õóâààí àâ÷ 
¿çâýë (Õ¿ñíýãò 4) õàíãàéí á¿ñýýñ ñóäàëãààíä 
õàìðàãäàãñàäûí öóñàí äàõü òðèãëèöåðèäèéí 
äóíäàæ õýìæýý áàðóóí á¿ñ, òºâèéí á¿ñ áîëîí õîò 
ñóóðèí ãàçðààñ ñóäàëãààíä õàìðàãäàãñàäààñ, ìºí 
ç¿¿í á¿ñýýñ ñóäàëãààíä õàìðàãäàãñàä áàðóóí 
á¿ñèéíõíýýñ ñòàòèñòèê à÷ õîëáîãäîë á¿õèé ºíäºð 
áàéâ (p<0.05). Õàðèí áóñàä á¿ñ íóòãààñ ñóäàëãààíä 
õàìðàãäàãñàäûí öóñàí äàõü òðèãëèöåðèäèéí 
äóíäàæ õýìæýýã õîîðîíä íü õàðüöóóëàõàä 

ñòàòèñòèê à÷ õîëáîãäîë á¿õèé ÿëãàà áàéñàíã¿é (òóñ 
á¿ð ð>0.05). 

Öóñàí äàõü èõ íÿãòðàëòàé ëèïîïðîòåèäûí äóíäàæ 
ò¿âøèí. Íèéò ñóäàëãààíä õàìðàãäàãñàäûí öóñàí 
äàõü èõ íÿãòðàëòàé ëèïîïðîòåèäûí äóíäàæ õýìæýý 
61.12 ìã/äë áàéñàí áà ýðýãòýé÷¿¿ä (60.29 ìã/äë 95% 
CI 58.66-61.91) áîëîí ýìýãòýé÷¿¿äèéí (61.69 ìã/äë 
95% CI 59.70-63.68) öóñàí äàõü ÈÍË-èéí äóíäàæ 
õýìæýýíèé õîîðîíä ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
ÿëãààã¿é áàéâ (p>0.05) (Õ¿ñíýãò 5).

Öóñàí äàõü òðèãëèöåðèäèéí äóíäàæ ò¿âøèí

Íèéò ñóäàëãààíä õàìðàãäàãñàäûí öóñàí äàõü 
òðèãëèöåðèäèéí äóíäàæ õýìæýý 121.65ìã/äë áàéñàí 
áà ýðýãòýé÷¿¿äèéí öóñàí äàõü òðèãëèöåðèäèéí 

äóíäàæ õýìæýý (137.08 ìã/äë 95% CI 128.07-
146.08) ýìýãòýé÷¿¿äèéíõýýñ (111.06 ìã/äë 95% CI 
105.71-116.40) ñòàòèñòèê à÷ õîëáîãäîë á¿õèé èõ 
áàéâ (p=0.000) (Õ¿ñíýãò 3).

Table 5. Mean levels of blood HDL (by age and sex, mg/dL)

Age 
group 
(years)

Men Women Total

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

15-24 92 59.62 56.26-62.98 85 58.94 55.15-62.73 177 59.29 56.80-61.79
25-34 188 60.93 58.48-63.37 260 64.10 57.60-70.60 448 62.77 58.87-66.67
35-44 192 60.58 55.90-65.27 317 61.53 58.54-64.51 509 61.17 58.61-63.73
45-54 144 58.81 56.40-61.23 231 61.02 58.90-63.14 375 60.17 58.58-61.77
55-64 91 61.35 57.86-64.83 137 60.30 57.52-63.09 228 60.72 58.56-62.88
15-64 707 60.29 58.66-61.91 1030 67.69 59.70-63.68 1737 61.12 59.77-62.47
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Ñóäàëãààíä õàìðàãäñàí 15-64 íàñíû íèéò 
ñóäëóóëàã÷èäûã íàñíû òàâàí á¿ëãýä õóâààí ÈÍË-
ûí äóíäàæ õýìæýýã òîäîðõîéëîí õàðüöóóëàõàä 

(Õ¿ñíýãò 5) íàñíû á¿ëã¿¿äèéí õîîðîíä ñòàòèñòèê 
à÷ õîëáîãäîë á¿õèé ÿëãààã¿é áàéâ (p>0.05).

Table 6. Comparison data of mean levels of HDL (by regions, mg/dL)

Regions n Mean 95% CI
Urban 834 59.63 58.12 - 61.14
Central 219 60.82 56.84 - 64.80
Mountainous 330 59.52 57.90 - 61.13
Eastern 123 63.03 60.59 - 65.47
Western 231 68.03 60.78 - 75.27
Total 1737 61.12 59.77 – 62.47

Íèéò ñóäëóóëàã÷èäûí öóñàí äàõü äóíäàæ ÈÍË-
ûí äóíäàæ õýìæýýã á¿ñ íóòãààð õóâààí àâ÷ ¿çâýë 
(Õ¿ñíýãò 6) áàðóóí á¿ñèéí ñóäëóóëàã÷èäûí öóñàí 
äàõü ÈÍË-ûí äóíäàæ õýìæýý õîò ñóóðèí ãàçàð, 
òºâèéí á¿ñ, õàíãàéí á¿ñèéí ñóäëóóëàã÷èäààñ 
ìºí ç¿¿í á¿ñèéí ñóäëóóëàã÷èä õàíãàéí á¿ñèéí 
ñóäëóóëàã÷èäààñ ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
èõ áàéâ (p<0.05). Õàðèí áóñàä á¿ñ¿¿äèéã õîîðîíä 
õàðüöóóëàõàä ñòàòèñòèê à÷ õîëáîãäîë á¿õèé 
ÿëãààã¿é áàéëàà (p>0.05).

Öóñàí äàõü áàãà íÿãòðàëòàé ëèïîïðîòåèäûí 
äóíäàæ ò¿âøèí. Íèéò ñóäàëãààíä õàìðàãäàãñàäûí 
öóñàí äàõü áàãà íÿãòðàëòàé ëèïîïðîòåèäûí äóíäàæ 
õýìæýý 130.53 ìã/äë áàéñàí áà ýðýãòýé÷¿¿äèéí 
öóñàí äàõü ÁÍË-ûí äóíäàæ õýìæýý (133.09 ìã/äë 
95% CI 128.86-137.32) ýìýãòýé÷¿¿äèéíõýýñ (128.77 
ìã/äë 95% CI 126.27-131.26) ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé ÿëãààã¿é áàéâ (p>0.05) (Õ¿ñíýãò 7).

Table 7. Mean levels of blood LDL (by age and sex, mg/dL)

Age 
group 
(years)

Men Women Both sexes

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

15-24 92 123.12 108.20-138.05 85 130.98 121.59-140.67 177 126.90 117.99-135.80
25-34 188 136.60 125.17-148.02 260 123.05 118.92-127.18 448 128.74 123.37-134.11
35-44 192 129.43 124.68-134.19 317 127.16 122.00-132.31 509 128.02 124.35-131.68
45-54 144 137.36 130.09-144.63 231 133.00 127.94-138.07 375 134.68 130.50-138.85
55-64 91 136.84 128.20-145.49 137 134.82 128.33-141.31 228 135.63 130.46-140.80
15-64 707 133.09 128.86-137.32 1030 128.77 126.27-131.26 1737 130.53 128.26-132.80

Íèéò ñóäàëãààíä õàìðàãäàñàäûã òàâàí íàñíû 
á¿ëãýýð õóâààí àâ÷ ¿çýõýä (Õ¿ñíýãò 7) íàñ àõèõ 
òóñàì öóñàí äàõü ÁÍË-ûí õýìæýý íýìýãäýõ 

õàíäëàãà àæèãëàãäñàí ÷ òàâàí íàñíû á¿ëãèéã 
õîîðîíä õàðüöóóëàõàä ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé ÿëãààã¿é áàéâ (p>0.05).

Table 8 . Comparison data of the mean levels of LDL (by regions, mg/dL)

Regions n Mean 95% CI
Urban 834 137.04 133.74 – 140.34
Central 219 110.19 106.41 – 113.96
Mountainous 330 122.96 119.44 – 126.48
Eastern 123 140.31 130.72 – 149.90
Western 231 131.90 123.17 – 140.63
Total 1737 130.53 128.26 – 132.80
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Ñóäàëãààíä õàìðàãäñàí íèéò ñóäëóóëàã÷äûã 
á¿ñ íóòãààð íü àíãèëàí ÁÍË-ûí äóíäàæ õýìæýýã 
õàðüöóóëàõàä (Õ¿ñíýãò 8) òºâèéí á¿ñýýñ ñóäàëãààíä 
õàìðàãäàãñàä áóñàä á¿ñ íóòãààñ ñóäàëãààíä 
õàìðàãäàãñàäààñ, õàíãàéí á¿ñýýñ ñóäàëãààíä 
õàìðàãäàãñàä õîò ñóóðèí ãàçàð, áàðóóí áîëîí 
ç¿¿í á¿ñ íóòãààñ ñóäàëãààíä õàìðàãäàãñàäààñ 
ñòàòèñòèê à÷ õîëáîãäîë á¿õèé áàãà áàéâ (p<0.05). 
Õàðèí áóñàä á¿ñýýñ ñóäàëãààíä õàìðàãäàãñàäûã 
õîîðîíä íü õàðüöóóëàõàä ñòàòèñòèê à÷ õîëáîãäîë 
á¿õèé ÿëãààã¿é áàéëàà.

Ä¿ãíýëò:

1. Öóñàí äàõü õîëåñòåðèí áîëîí òðèãëèöåðèäèéí
äóíäàæ õýìæýý õ¿éñíýýñ õàìààð÷ ñòàòèñòèê à÷
õîëáîãäîë á¿õèé ÿëãààòàé, õàðèí ÈÍË áîëîí
ÁÍË-ûí äóíäàæ õýìæýý íü õ¿éñíýýñ õàìààðñàí 
ÿëãààã¿é áàéíà.

2. Öóñàí äàõü õîëåñòåðèí, òðèãëèöåðèä, ÈÍË
áîëîí ÁÍË-ûí äóíäàæ õýìæýýí¿¿äèéã 5 íàñíû

á¿ëãýýð õóâààí õàðüöóóëæ ¿çýõýä õîîðîíäîî 
ñòàòèñòèê à÷ õîëáîãäîë á¿õèé ÿëãààã¿é áàéíà.

3. Ñóäàëãààíä õàìðàãäàãñàäûí öóñàí äàõü
õîëåñòåðèí, òðèãëèöåðèä, ÈÍË áîëîí ÁÍË-èéí
äóíäàæ õýìæýýã á¿ñ íóòãààð õàðüöóóëàí ¿çýõýä 
á¿ñ íóòãóóäûí õîîðîíä ñòàòèñòèê à÷ õîëáîãäîë
á¿õèé ÿëãààòàé áàéíà.
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