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Background: Most of the country has been increasing the life expectancy and to relate aging man also 
have been increasing among population.  Affected by human aging internal major factor is the change 
of Hypothalamus-Pituitary-Gonadal axis. Thus, we have proposed to study to change of regulating 
gonadothropin-gonadal axe in aging males.

Goal: To study the serum total testosterone, gonadothropin hormones level in aging males and its 
correlation with aging.

Materials and Methods: In this study were involved 149 healthy Mongolian men aged above 35 years. 
Subjects were randomly selected. Blood samples were collected in the morning 8.30-10.00 AM, 4ml blood 
from vein vassal.  The serum concentration of total testosterone, luteinizing hormone, follicle stimulating 
hormone was assayed by ELISA.

Results: Total participant’s average age was 57.8±13.4 years. Average level of testosterone was 
4.95±2.08ng/ml and there is no significant correlation with aging (r=0.084, p=0.331). But average level of 
FSH was 9.12±9.09 IU/L and FSH has increased with aging. Between age and FSH was found moderate 
and direct correlation (r=0.425, p<0.001). 

Average level of luteinizing hormone was 11.41±9.83 IU/L and LH had significant, direct correlation with 
age (r=0.216, p<0.05). 

Gonadothropins FSH and LH were analyzed by ANOVA in different age groups and have not identified 
significant difference between age groups. Which allows hypothesize that in gonadotropins secretion no 
rapid change in age different groups. 

Conclusions: 

1. Average level of testosterone in participating men was 4.95±2.08ng/ml and there is no significant 
correlation with aging (r=0.084, p=0.331).

2. Average level of FSH was 9.12±9.09 IU/l, had age related significant correlation (r=0.425, p<0.001), 
average level of LH was 11.41±9.83 IU/l and had significant, direct correlation with age (r=0.216, 
p<0.05). Not found significant difference between age groups.

3. Multiple regression analyze showed insignificant (p>0.05) correlation of LH (β=0.170) with Testosterone, 
which was stronger than FSH (β=0.156). 

Key words: aging males, total testosterone, follicle stimulating hormone, luteinizing hormone. 

Pp. 33-35,Table 1, Figures 2, References 6.
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¯íäýñëýë: 

Äýëõèéí èõýíõ óëñ îðíóóäàä õ¿í àìûí äóíäàæ 
íàñëàëò íýìýãäñýýð áàéãàà áºãººä ¿¿íòýé 
õîëáîîòîé õ¿í àìä àõèìàã íàñòíû ýçëýõ õóâü èõñýæ 
áàéíà [1, 2]. Èéì ó÷ðààñ íàñæèëòûí ¿åèéí íèéãýì, 
ýäèéí çàñàã, ñýòãýë ç¿é, áèîëîãè, ôèçèîëîãèéí 
ñóäàëãààíóóä èõýýð õèéãäýõ áîëæ áàéíà. Õ¿íèé 
íàñæèëòàíä ãàäààä áîëîí äîòîîä îëîí õ¿÷èí 
ç¿éëñ íºëººëäºã. Äîòîîä òîìîîõîí õ¿÷èí ç¿éëèéí 
íýã áîë íàñæèëòûí ¿åèéí ãèïîòàëàìóñ-ãèïîôèç-
áýëãèéí áóë÷èðõàéí òîãòîëöîîíû ººð÷ëºëò þì 
[1]. Íàñæèëòûí ¿åä õ¿íèé áèåä ãàðäàã áèîëîãè, 
ôèçèîëîãèéí ººð÷ëºëò¿¿ä ìýäðýë øèíãýíèé 
çîõèöóóëãûí õàçàéëòòàé øóóä õàìààðàëòàé 
áàéäàã. Áýëãèéí äààâðóóäûã çîõèöóóëàã÷ 
ãîíàäîòðîïèíóóäûí õýìæýý, íàñ àõèõàä ãàðàõ 
ººð÷ëºëò, áýëãèéí áóë÷èðõàéíóóäàä ¿ç¿¿ëýõ 
íºëºº ìºí áýëãèéí áóë÷èðõàéíóóäûí õàðèó ¿éëäýë 
áîëîõ áýëãèéí äààâðóóäûí ÿëãàðàëòûã òîãòîîõ 
îðîëäëîãî õèéñíýýðýý ýíýõ¿¿ ñóäàëãàà íü øèíýëýã 
áºãººä óëìààð òåñòîñòåðîí äààâàð îðëóóëàõ 
ýì÷èëãýý, îíîøëîãîîíû ïðàêòèêò ìýäýýëëèéí ýõ 
ñóðâàëæ áîëîõ à÷ õîëáîãäîëòîé þì. Èéìä áèä 
óã ñóäàëãààãààð ýðýãòýé÷¿¿äèéí íàñæèëòûí ¿åä 
ãîíàäîòðîïèí-áýëãèéí áóë÷èðõàéí çîõèöóóëãûí 
ººð÷ëºëòèéã ñóäëàõààð çîðüñîí þì.

Çîðèëãî: Ýðýãòýé÷¿¿äèéí íàñæèëòûí ¿åèéí 
èéëäñèéí íèéò òåñòîñòåðîí áîëîí ãîíàäîòðîïèí 
äààâðóóäûí ò¿âøèí, òýäãýýðèéí õîîðîíäûí 
õàìààðëûã ñóäëàõ. 

Ñóäàëãààíû àðãà, àðãà÷ëàë: Ñóäàëãààíä 
õàðüöàíãóé ýð¿¿ë, 35-ààñ äýýø íàñíû 149 
ýðýãòýé÷¿¿äèéã çîðèëòîò ò¿¿âðèéí àðãààð ñîíãîñîí 
áà ñóäàëãààíä îðîëöîãñäûã ýð¿¿ë ìýíäèéí àíõàí 
øàòíû ¿çëýã, àõìàäûí ýì÷, ºðõèéí ýì÷èéí ¿çëýãò 
¿íäýñëýí ýð¿¿ë áîëîí õàðüöàíãóé ýð¿¿ë õ¿ì¿¿ñèéã 

ñîíãîí ÝÌß-íû ¨ñ ç¿éí õÿíàëòûí õîðîîíû 
çºâøººðëèéí äàãóó, òàíèóëñàí çºâøººðëèéí 
õóóäñààð çºâøººðºë àâ÷, ºãëººíèé 8.30-10.00 
öàãèéí õîîðîíä âåíèéí ñóäàñíààñ 4 ìë öóñ àâ÷ öóñíû 
èéëäñýíä íèéò òåñòîñòåðîí (ÍÒ), ëþòåèíæ¿¿ëýã÷ 
äààâàð (ËÄ), ôîëëèêóë èäýâõèæ¿¿ëýã÷ äààâàð 
(ÔÈÄ)-ûã ÀÍÓ-ûí United Biotech Inc êîìïàíèéí 
ÔÕÓ-ûí áýëýí öîìîã àøèãëàí òîäîðõîéëñîí. 
Ñóäàëãààíä îðîëöîãñäûã 35-45, 46-55, 56-65, 65-
ààñ äýýø ãýñýí íàñíû 4 á¿ëýãò õóâààæ, äààâðûí 
äóíäàæ õýìæýý (M), äóíäàæ õàçàéëòûã (SD) íàñíû 
á¿ëãýýð õàðüöóóëæ, äààâðûí õýìæýý áîëîí íàñíû 
õàìààðëûã Ïåðñîíû êîððåëÿöèéí êîýôôèöèåíòààð 
(r) ¿íýëæ, äààâðóóäûí õîîðîíäûí õàìààðëûã 
øóãàìàí ðåãðåññèéí àðãààð èëýðõèéëýâ. Óã 
ñóäàëãààíû àæèë íü ØÓÒÑ-èéí ñàíõ¿¿æèëòýýð 
õèéãäñýí “Íàñæèëòûí ¿åèéí ºí÷èí òàðõè áýëãèéí 
äààâðûí ººð÷ëºëò” ñýäýâò àæëûí íýã õýñýã 
áºãººä ÝÌØÓÈÑ-èéí Áèî-Àíàãààõûí ñóðãóóëèéí 
Õèìè-Áèîõèìèéí òýíõèì, ÝÌØÓÈÑ-èéí ýðäýì 
øèíæèëãýýíèé òºâ ëàáîðàòîðè, ºðõèéí ýìíýëýã, 
ä¿¿ðãèéí àõìàäûí êàáèíåòóóäûã ò¿øèãëýí õèéæ 
ã¿éöýòãýëýý. 

Ñóäàëãààíû ¿ð ä¿í, õýëöýìæ: Ñóäàëãààíä 149 
ýðýãòýé÷¿¿ä õàìðàãäñàíû äóíäàæ íàñ 57.8±13.4 
æèë áàéñàí áà 35-45 íàñíû á¿ëýãò 21.5% (n=32), 
46-55 íàñíû á¿ëýãò 22.1% (n=33), 56-65 íàñíû 
á¿ëýãò 26.2% (n=39), 65-ààñ äýýø íàñíû á¿ëýãò 
30.2% (n=45) áàéâ. Áèäíèé ñóäàëãààãààð íèéò 
òåñòîñòåðîíû äóíäàæ õýìæýý 4.95±2.08íã/ìë 
áàéñàí áà íàñíû á¿ëýã õîîðîíä ÿëãàà àæèãëàãäààã¿é 
áºãººä íàñòàé ñòàòèñòèêèéí ¿íýí ìàãàäëàë á¿õèé 
õàìààðàë àæèãëàãäñàíã¿é (r=0.084, p=0.331) 
(õ¿ñíýãò 1). Íèéò òåñòîñòåðîíû äóíäàæ õýìæýý íàñ 
àõèõ òóñàì ººð÷ëºãäºõã¿é áàéãàà íü õºäëºë ç¿éí 
õóâüä Gray íàðûí ñóäàëãààòàé (1991) îéðîëöîî 
áàéíà [3]. 

Table 1. TT, FSH, LH levels in different age groups (Ì±SD)

Age group n TÒ
(ng/ml) 

FSH 
(IU/l) 

LH
(IU/l) 

35-45 years 32 4.73±2.06 4.43±2.74 9.70±5.25

46-55 years 33 4.66±2.23 8.56±5.25 9.73±4.52
56-65 years 39 5.09±2.38 8.80±6.41 14.03±10.5
Over 65 years 45 5.29±1.59 12.88±9.50 11.80±13.9
Total 149 4.95±2.08 9.12±9.09 11.41±9.83

Èéëäñèéí íèéò òåñòîñòåðîíû õýìæýýã öýãýí ä¿ðñëýëèéí àðãààð íàñíààñ õàìààðàõ áàéäëûã õàðâàë íàñ 
àõèõ òóñàì áóóðàõã¿é áàéãàà íü Bu B Yeap (2007) íàðûí áîëîí Ñ.À. Allan (2010), Ramaswamy S (2007) 
íàðûí ñóäàëãààíû ä¿íòýé (3.67±0.7íã/ìë) îéðîëöîî áàéíà [4, 5].
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Figure1. Testosterone correlation with aging

Õàðèí ÔÈÄ-ûí äóíäàæ õýìæýý 9.12±9.09 ÎÓÍ/
ë áàéñàí áà íàñ àõèõ òóñàì íýìýãäýæ áàéñàí 
áºãººä ÔÈÄ-ûí õýìæýý íàñòàé äóíä çýðãèéí øóóä 
õàìààðàëòàé (r=0.425, p<0.001) áàéíà. 
Ëþòåèíæ¿¿ëýã÷ äààâðûí äóíäàæ õýìæýý 11.41±9.83 
ÎÓÍ/ë áàéñàí áà íàñòàé ñóë, øóóä õàìààðàëòàé 
(r=0.216, p<0.05) áàéíà (çóðàã 2). ÔÈÄ áîëîí ËÄ-ûí 
íàñíû á¿ëýã òóñ á¿ðò õàðüöóóëñàí äóíäàæ õýìæýý 
áà õºäëºë ç¿éí õóâüä Elmlinger íàðûí ñóäàëãààòàé 
(2003) îéðîëöîî áàéíà [6].

À.

 Â.
ÔÈÄ áà ËÄ äààâðûí òåñòîñòåðîíû ÿëãàðàëòàíä 
íºëººëºõ íºëººëëèéã îëîí õ¿÷èí ç¿éëèéí øóãàìàí 
ðåãðåññèéí àðãààð ¿íýëæ ¿çëýý. Áèä ñóäàëãààíû 
çàãâàðòàà õàìààðàëò õóâüñóóðààð èéëäñèéí íèéò 
òåñòîñòåðîí, ¿ë õàìààðàëò õóâüñóóðààð ÔÈÄ, ËÄ-ûã 
àâ÷ øóãàìàí ðåãðåññèéí òýãøèòãýë çîõèîâ. 
y = c ± β1 x1 ± β1 x1 ± β3 x3 ± . . . ± βn xn

Òåñòîñòåðîí = c ± β1 x(ÔÈÄ) ± β2 x(ËÄ) 

Òåñòîñòåðîí = 5,327 −0,156x(ÔÈÄ) + 0,17x (ËÄ) 

Óã òýãøèòãýëýýñ õàðàõàä òåñòîñòåðîíû ÿëãàðàëòàíä 
ËÄ-èéí íºëººëºõ íºëººëºë ÔÈÄ-ûíõààñ èë¿¿òýé 
áàéãàà áîëîâ÷ ðåãðåññèéí êîýôôèöèåíòèéí ¿íýí 
ìàãàäòàé áàéäàë áàòëàãäàõã¿é áàéíà (p>0.05).

Figure 2. FSH (A) and LH (B) correlation with aging

Ä¿ãíýëò: 
1. Ñóäàëãààíä õàìðàãäñàí õ¿ì¿¿ñèéí 

òåñòîñòåðîíû äóíäàæ õýìæýý 4.95±2.08íã/
ìë áàéíà. Ýðýãòýé÷¿¿äýä íàñæèëòûí ¿åä 
èéëäñèéí íèéò òåñòîñòåðîíû õýìæýý õàðüöàíãóé 
òîãòâîðòîé áàéíà, íàñíààñ õàìààðñàí ººð÷ëºëò 
àæèãëàãäñàíã¿é (r=0.084, p=0.331). 

2. Ñóäàëãààíä õàìðàãäàãñäûí ÔÈÄ-ûí äóíäàæ 
õýìæýý 9.12±9.09ÎÓÍ/ë, íàñíààñ øóóä 
õàìààðàëòàé (r=0.425, p<0.001), ËÄ-èéí äóíäàæ 
õýìæýý 11.41±9.83 ÎÓÍ/ë, íàñòàé øóóä, ñóë 
õàìààðàëòàé (r=0.216, p<0.05) áàéíà. ÔÈÄ áîëîí 
ËÄ-ûí ÿëãàðàëòàíä íàñíû á¿ëýã õîîðîíäûí ÿëãàà 
àæèãëàãäñàíã¿é. 

3. Òåñòîñòåðîíû ÿëãàðàëòàíä ËÄ-èéí (β=0.170) 
íºëººëºõ íºëººëºë ÔÈÄ-ûíõààñ (β=0.156) èë¿¿òýé 
áàéãàà áîëîâ÷ ðåãðåññèéí êîýôôèöèåíòèéí ¿íýí 
ìàãàäòàé áàéäàë áàòëàãäàõã¿é áàéíà (p>0.05). 
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