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Ôóíêö³îíàëüíà àêòèâí³ñòü ÿº÷íèê³â
«àíäðîãåí³çîâàíèõ» ùóð³â ï³ä ÷àñ ñòàòåâîãî
äîçð³âàííÿ

Â ýêñïåðèìåíòå íà êðûñàõ, êîòîðûì â ïðåïóáåðòàòå ââîäèëè èíãèáèòîð
àðîìàòàçû èëè äèãèäðîòåñòîñòåðîí (ÄÃÒ), óñòàíîâëåíî, ÷òî ïîâûøåíèå
óðîâíÿ àíäðîãåíîâ â êðîâè ñòèìóëèðóåò îâàðèàëüíûé ôîëëèêóëîãåíåç íà
ðàííèõ åãî ñòàäèÿõ. ÄÃÒ ýôôåêòèâíåå òåñòîñòåðîíà óñêîðÿåò ðîñò ìà-
ëûõ ôîëëèêóëîâ. Àíäðîãåíû, îñîáåííî ÄÃÒ (7 ìêã/100 ã), òîðìîçÿò äîçðå-
âàíèå ïðåîâóëÿòîðíûõ ôîëëèêóëîâ, ïðåâðàùàÿ èõ â àòðåòè÷åñêèå.
Óãíåòåíèå ôóíêöèîíàëüíîé àêòèâíîñòè ÿè÷íèêîâ îòîäâèãàåò èëè ïîëíîñ-
òüþ áëîêèðóåò ïåðâóþ îâóëÿöèþ â ïðîöåññå ïóáåðòàöèè êðûñ.

Âñòóï

Ãîëîâíèì ó ñòàòåâîìó äîçð³âàíí³ º ïîñèëåííÿ àêòèâíîñò³ ÿº÷íèê³â [1, 26].
Ïóáåðòàòíèé ïåð³îä õàðàêòåðèçóºòüñÿ ê³ëüê³ñíèìè òà ÿê³ñíèìè çì³íàìè ó
ôîë³êóëÿðíîìó àïàðàò³ òà ñïåêòð³ îâàð³àëüíèõ ñòåðî¿ä³â, ï³äâèùåííÿì ÷óò-
ëèâîñò³ ÿº÷íèê³â äî ä³¿ ãîíàäîòðîï³í³â, çàâåðøåííÿì ôîðìóâàííÿ ïðÿìèõ ³
çâîðîòíèõ çâ�ÿçê³â ó ñèñòåì³ ã³ïîòàëàìóñ�ã³ïîô³ç�ãîíàäè [3, 9]. Ïðèíöè-
ïîâà óìîâà ä³¿ öüîãî ìåõàí³çìó � íàÿâí³ñòü â îðãàí³çì³ ïåâíèõ êîíöåíò-
ðàö³é ñòàòåâèõ ñòåðî¿ä³â, çîêðåìà åñòðîãåí³â ³ àíäðîãåí³â [4]. Ñèíòåç îâàð³-
àëüíèõ àíäðîãåí³â â³äáóâàºòüñÿ ó êë³òèíàõ ç âèñîêîþ àêòèâí³ñòþ ôåðìåíòó
17α-ã³äðîêñèëàçè (êë³òèíè òåêè, ñòðîìè, ³íòåðñòèö³àëüíî¿ òêàíèíè) ï³ä êîí-
òðîëåì ëþòå¿í³çóþ÷îãî ãîðìîíó (ËÃ). Ç àíäðîãåííèõ ïîïåðåäíèê³â (òåñòîñ-
òåðîíó é àíäðîñòåíä³îíó) çà äîïîìîãîþ ôåðìåíòó àðîìàòàçè ó êë³òèíàõ
ãðàíóëüîçè ôîë³êóë³â, ùî äîçð³âàþòü, óòâîðþþòüñÿ åñòðîãåíè (åñòðàä³îë ³
åñòðîí) ï³ä âïëèâîì ôîë³êóëîñòèìóëþþ÷îãî ãîðìîíó [9, 11, 21]. Äðóãèì
øëÿõîì ìåòàáîë³çìó àíäðîãåí³â º á³îòðàíñôîðìàö³ÿ òåñòîñòåðîíó (ï³ä ä³ºþ
ôåðìåíòó 5α-ðåäóêòàçè) ó 5α-â³äíîâëåí³ àíäðîãåíè � äèã³äðîòåñòîñòåðîí
(ÄÃÒ) òà íàäàë³ ó àíäðîñòåíä³îëè [4, 5, 11]. Ö³ àíäðîãåíè íå çäàòí³ äî
àðîìàòèçàö³¿.

Îâàð³àëüí³ ñòåðî¿äè àêóìóëþþòüñÿ ó âíóòð³øíüîôîë³êóëÿðí³é ð³äèí³,
à ñï³ââ³äíîøåííÿ åñòðîãåí³â ³ àíäðîãåí³â â îñòàíí³é âèçíà÷àº «÷àñòêó» ôîë³-
êóë³â, ùî äîçð³âàþòü, � ïîäàëüøèé ¿õ ðîçâèòîê (çá³ëüøåííÿ åñòðîãåí³â)
àáî àòðåç³þ (ïåðåâàæí³ñòü àíäðîãåí³â) [1, 3, 9, 26]. Ç ³íøîãî áîêó, ãîíà-
äàëüíà ñåêðåö³ÿ ñòåðî¿ä³â ñïðè÷èíÿº çì³íè ãîðìîíàëüíîãî ôîíó ó çàãàëüí³é
öèðêóëÿö³¿ ïðîòÿãîì ïóáåðòàòîãåíåçó. Äîçð³âàííÿ æ³íî÷î¿ ñòàòåâî¿ ñèñòåìè
ïîâ�ÿçóþòü ç³ çá³ëüøåííÿì âì³ñòó åñòðîãåí³â ó êðîâ³ [1, 3, 9, 26], à ã³ïåðàí-
äðîãåí³þ ðîçãëÿäàþòü ÿê íåãàòèâíèé ôàêòîð ïóáåðòàö³¿ [8, 13]. Íå ³ñíóº
ºäèíî¿ äóìêè ùîäî ó÷àñò³ àíäðîãåí³â, ÿê³ íå àðîìàòèçóþòüñÿ, ó ðåãóëÿö³¿
ñòàòåâîãî äîçð³âàííÿ æ³íî÷îãî îðãàí³çìó. Äî òîãî æ, ñèíòåç öèõ àíäðîãåí³â
ìîæå â³äáóâàòèñÿ íå ëèøå â ÿº÷íèêàõ, àëå é â ³íøèõ îðãàíàõ ³ êë³òèíàõ, â
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ÿêèõ çàðåºñòðîâàíî âèñîêó àêòèâí³ñòü 5α-ðåäóêòàçè [4, 11]. Çâ³äñè, ï³äâè-
ùåííÿ âì³ñòó àíäðîãåí³â ó ïåðèôåðè÷í³é êðîâ³, ç³ ñâîãî áîêó, ìîæå âïëèâà-
òè íà ôóíêö³þ ÿº÷íèê³â ïðîòÿãîì ïóáåðòàö³¿.

Ìåòà íàøîãî äîñë³äæåííÿ � âèâ÷èòè íàñë³äêè ïðåïóáåðòàòíî¿ ã³ïåð-
àíäðîãåí³¿ íà ãåíåðàòèâíó é åíäîêðèííó ôóíêö³þ ÿº÷íèê³â ùóð³â.

Ìåòîäèêà

Äîñë³äæåííÿ ïðîâåäåíî íà 78 ñòàòåâîíåçð³ëèõ ñàìèöÿõ ùóð³â ë³í³¿ Â³ñòàð. Ó
òâàðèí ïðåïóáåðòàòíîãî â³êó (íà 35-òó äîáó) ìîäåëþâàëè ã³ïåðàíäðîãåí³þ
äâîìà øëÿõàìè. Ââåäåííÿì ³íã³á³òîðà àðîìàòàçè � 4-ã³äðîêñèàíäðîñòåíä³î-
íó (4-ÎÍ-À, ó äîç³ 5 ìã/100 ã) [18] ñòâîðþâàëè â îðãàí³çì³ óìîâè íåñòà÷³
åñòðîãåí³â. Öå ïåðåäáà÷àëî çñóâ ñï³ââ³äíîøåííÿ åñòðîãåí³â ³ àíäðîãåí³â ó á³ê
îñòàíí³õ. ²í�ºêö³ºþ åêçîãåííîãî ÄÃÒ (ó äîç³ 7 ìêã/100 ã) äîñÿãàëè ï³äâè-
ùåííÿ âì³ñòó 5α-â³äíîâëåíèõ àíäðîãåí³â ó êðîâ³.

Àíäðîãåí àáî ³íã³á³òîð ôåðìåíòó, ÿê³ ñèíòåçîâàí³ â ÓêðÍÄ²ÔÅÇ, ââî-
äèëè îäíîðàçîâî âíóòð³øíüîì�ÿçîâî â îë³éíîìó ðîç÷èí³. Êîíòðîëüí³ ùóðè
îòðèìóâàëè ðîç÷èííèê ñòåðî¿ä³â (ê³ñòî÷êîâó îë³þ) çà àíàëîã³÷íèõ óìîâ.

Ó ñàìèöü 40-äîáîâîãî â³êó, ÿêèé â³äïîâ³äàº ïî÷àòêîâîìó åòàïó ô³ç³î-
ëîã³÷íî¿ ïóáåðòàö³¿ [6], âèâ÷àëè ôóíêö³þ ÿº÷íèê³â. Íà ñåð³éíèõ ã³ñòîëîã³÷-
íèõ çð³çàõ ãîíàä (ó êîæíîìó ï�ÿòîìó çð³ç³) äèôåðåíö³þâàëè ³ ï³äðàõîâóâà-
ëè ê³ëüê³ñòü îâàð³àëüíèõ ôîë³êóë³â, ÿê³ çíàõîäèëèñÿ íà ð³çíèõ ñòàä³ÿõ
ôîë³êóëîãåíåçó [10]. Åíäîêðèííó ôóíêö³þ ãîíàä îö³íþâàëè çà âì³ñòîì
ñòàòåâèõ ñòåðî¿ä³â (òåñòîñòåðîíó é åñòðàä³îëó) ó ïåðèôåðè÷í³é êðîâ³ ñàìèöü
ðàä³î³ìóíîëîã³÷íèì ìåòîäîì. Êð³ì òîãî êîíòðîëþâàëè ôóíêö³þ ã³ïîô³çà:
âèçíà÷àëè âì³ñò ñóìàðíèõ ãîíàäîòðîï³í³â ó ãîìîãåíàòàõ ã³ïîô³ç³â ìåòîäîì
á³îëîã³÷íîãî òåñòóâàííÿ [23].

×àñòèíó ùóð³â ç êîæíî¿ ãðóïè çàëèøàëè äî ñòàòåâîãî äîçð³âàííÿ, ÿêå
îö³íþâàëè çà ñòðîêîì â³äêðèòòÿ ï³õâè (ïî÷àòêîâà ôàçà) òà íàñòàííÿì ïåð-
øî¿ îâóëÿö³¿ (çàâåðøàëüíà ôàçà). Ïðî îñòàííþ ñóäèëè çà íàÿâí³ñòþ åñòðó-
ñó (ò³÷êè) ó âàã³íàëüíèõ ìàçêàõ, ÿê³ àíàë³çóâàëè ùîäîáîâî ï³ñëÿ â³äêðèòòÿ
ï³õâè.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Ñòàòåâå äîçð³âàííÿ êîíòðîëüíèõ ùóð³â ³ ñàìèöü, ÿêèì ââîäèëè 4-ÎÍ-À,
â³äáóâàëîñÿ ó 100 % âèïàäêàõ. Ï³ñëÿ ³í�ºêö³¿ ÄÃÒ çíèæóâàëàñÿ (íà 43,3 %)
ê³ëüê³ñòü ùóð³â ó ãðóï³ ç îçíàêàìè çàâåðøåííÿ ïóáåðòàö³¿, òîáòî íàñòàííÿì
ïåðøî¿ îâóëÿö³¿. Ó ðåøòè ñàìèöü ö³º¿ ãðóïè ïåð³îä ì³æ â³äêðèòòÿì ï³õâè
é îâóëÿö³ºþ íå â³äð³çíÿâñÿ â³ä òàêîãî ó êîíòðîë³. Ó ùóð³â, îáðîáëåíèõ
4-ÎÍ-À, öåé ïåð³îä çíà÷íî ïîäîâæóâàâñÿ (äî 30,40 ± 6,44 ïðîòè 12,11 äîáè ±
± 2,27 äîáè ó êîíòðîë³; Ð<0,02), ùî ñâ³ä÷èëî ïðî çàòðèìêó ïåðøî¿ îâó-
ëÿö³¿. Ñåðåä ïðè÷èí, ÿê³ çàòðèìóþòü ÷è áëîêóþòü îâóëÿö³þ, ìîæå áóòè
íåäîñòàòí³ñòü ôóíêö³¿ ÿº÷íèê³â (çíèæåííÿ åñòðîãåííî¿ ñåêðåö³¿ ÷è ïðèãí³÷åííÿ
ôîë³êóëîãåíåçó) àáî ã³ïîô³çà (ãàëüìóâàííÿ ñèíòåçó ÷è ñåêðåö³¿ ãîíàäîò-
ðîï³í³â).

Ðåçóëüòàòè âèâ÷åííÿ îâàð³àëüíîãî ôîë³êóëîãåíåçó ó ùóð³â 40-äîáîâîãî
â³êó íàâåäåíî íà ðèñ. 1. Ó ãîíàäàõ êîíòðîëüíèõ ñàìèöü îñíîâíà ìàñà
ôîë³êóë³â íàëåæàëà äî êàòåãîð³¿ ïðèìîðä³àëüíèõ. Ñï³ââ³äíîøåííÿ ÷èñëà
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ôîë³êóë³â, ùî çðîñòàëè, äî ê³ëüêîñò³ àòðåòè÷íèõ ò³ë ñòàíîâèëî 1,36 ± 0,23,
òîáòî ïðîöåñ ðîçâèòêó ôîë³êóë³â ìàâ ïåðåâàãè íàä ¿õ àòðåç³ºþ.

Ó ùóð³â, ÿêèì ââîäèëè 4-ÎÍ-À (²² ãðóïà) àáî ÄÃÒ (²²² ãðóïà), ïóë
ïðèìîðä³àëüíèõ ôîë³êóë³â ñïóñòîøóâàâñÿ íà 43,7 òà 62,5 % â³äïîâ³äíî.
Çíèæåííÿ ê³ëüêîñò³ öèõ ôîë³êóë³â â îáîõ äîñë³äíèõ ãðóïàõ ñóïðîâîäæóâà-
ëîñÿ çá³ëüøåííÿì ÷èñëà ôîë³êóë³â, ùî çðîñòàëè. Ðàçîì ç òèì ðîçïîä³ë ôîë³-
êóë³â çà ñòàä³ÿìè ¿õ äîçð³âàííÿ ó ùóð³â ð³çíèõ äîñë³äíèõ ãðóï ìàâ ïðèíöè-
ïîâ³ â³äì³ííîñò³. Ï³ñëÿ ââåäåííÿ 4-ÎÍ-À (²² ãðóïà) çá³ëüøóâàëàñÿ ê³ëüê³ñòü
óñ³õ âèä³â ôîë³êóë³â: ïðåàíòðàëüíèõ (íà 52,5 %), áàãàòîïîðîæíèííèõ (íà
70,0 %) ³ îäíîïîðîæíèííèõ (íà 104,2 %), òîáòî ñïîñòåð³ãàëàñÿ ñòèìóëÿö³ÿ
ôîë³êóëîãåíåçó íà ð³çíèõ éîãî ñòàä³ÿõ. ×èñëî àòðåòè÷íèõ ò³ë ó ãîíàäàõ
êîíòðîëüíèõ ³ äîñë³äíèõ ñàìèöü ²² ãðóïè íå â³äð³çíÿëîñü, à ñï³ââ³äíîøåííÿ
÷èñëà  ôîë³êóë³â,  ùî çðîñòàëè,  äî àòðåòè÷íèõ  ò³ë ó  äîñë³äí³é  ãðóï³
(2,39 ± 0,24) áóëî â³ðîã³äíî (Ð < 0,01) âèùèì, í³æ ó êîíòðîë³.

Â ÿº÷íèêàõ ùóð³â, ÿêèì ââîäèëè ÄÃÒ (²²² ãðóïà), ï³ñëÿ ñóòòºâîãî
çíèæåííÿ ÷èñëà ïðèìîðä³àëüíèõ ôîë³êóë³â (äèâ. ðèñ. 1), íà â³äì³íó â³ä
ðåçóëüòàò³â ó ñàìîê ²² ãðóïè, ê³ëüê³ñòü ïðåàíòðàëüíèõ ôîë³êóë³â (13,8 ± 1,23)
çàëèøàëàñÿ íà ð³âí³ êîíòðîëüíèõ çíà÷åíü (12,10 ± 1,17). Îäí³ºþ ç ïðè÷èí
òàêîãî íåóçãîäæåííÿ ìîãëà áóòè ï³äñèëåíà ôîë³êóëÿðíà àòðåç³ÿ, àëå îñòàí-
íÿ ó ôîë³êóëàõ äî ïîÿâè ó íèõ ïîðîæíèíè (àòðóìó) íàñòàº äóæå ð³äêî
[12]. Ó ãîíàäàõ ùóð³â ²²² ãðóïè çíà÷íî çá³ëüøóâàëàñÿ (íà 77,1 %) ê³ëüê³ñòü
áàãàòîïîðîæíèííèõ ôîë³êóë³â, ùî äàº ìîæëèâ³ñòü ïðèïóñòèòè äóìêó ïðî
ïðèñêîðåííÿ äîçð³âàííÿ ôîë³êóë³â ç³ ñòàä³¿ òàêèõ, ÿê³ âñòóïèëè ó ðîçâèòîê,
äî ñòàä³¿ ìàëèõ àíòðàëüíèõ çà óìîâ ââåäåííÿ ÄÃÒ. Ö³ ðåçóëüòàòè óçãîäæó-
þòüñÿ ç äàíèìè àâòîð³â [17], ÿê³ â³äçíà÷àëè ³íäóêö³þ ôîë³êóëÿðíîãî ðîç-
âèòêó ï³ñëÿ çá³ëüøåííÿ ð³âíÿ ÄÃÒ ó öèðêóëÿö³¿. Îäíàê ñòèìóëüîâàíèé
àíäðîãåíîì ðîçâèòîê áàãàòîïîðîæíèííèõ ôîë³êóë³â ÷àñòêîâî ïðèïèíÿâñÿ.
Ïðî òå ñâ³ä÷èëè, ç îäíîãî áîêó, ³ñòîòíå ï³äâèùåííÿ (íà 45,9 %) ê³ëüêîñò³
àòðåòè÷íèõ ò³ë, à ç ³íøîãî, � íåçíà÷íå çá³ëüøåííÿ ÷èñëà îäíîïîðîæíèííèõ
ôîë³êóë³â (êîíòðîëü � 1,20 ± 0,12; ²²² ãðóïà � 1,70 ± 0,18) ó ãîíàäàõ
ñàìèöü (äèâ. ðèñ. 1). Îòæå, â ÿº÷íèêàõ ùóð³â ï³ñëÿ ââåäåííÿ ÄÃÒ, íà
â³äì³íó â³ä ñàìèöü ²² ãðóïè, ìàë³ àíòðàëüí³ ôîë³êóëè ïîñèëåííî ï³ääàâà-

Ðèñ. 1. Ñòàí ôîë³êóëÿðíîãî àïàðàòó
ÿº÷íèê³â 40-äîáîâèõ ùóð³â ï³ñëÿ ââå-
äåííÿ ó ïðåïóáåðòàò³ ³íã³á³òîðà àðîìà-
òàçè àáî äèã³äðîòåñòîñòåðîíó (ÄÃÒ):
à � ïðèìîðä³àëüí³ ôîë³êóëè; á � ôî-
ë³êóëè, ùî çðîñòàþòü; â � àòðåòè÷í³
ôîë³êóëè ³ ò³ëà; 1 � êîíòðîëü, 2 �
4-ã³äðîêñèàíäðîñòåíä³îí, 3 � ÄÃÒ.
*P < 0,05�0,0001.
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ëèñü àòðåòè÷íèì ïåðåòâîðåííÿì. Ñë³ä çàçíà÷èòè, ùî ó ãîíàäàõ äîñë³äíèõ
ñàìèöü ²² ³ ²²² ãðóï íå âèÿâëåíî îäíîïîðîæíèííèõ ôîë³êóë³â, ÿê³ çà ðîçì³-
ðîì êëàñèô³êóþòü [12] ÿê ïðåîâóëÿö³éí³. Òîáòî â îáîõ âèïàäêàõ (ââåäåííÿ
4-ÎÍ-À ÷è ÄÃÒ) îäíîïîðîæíèíí³ ôîë³êóëè, éìîâ³ðíî, ï³ää³âàëèñü àòðåç³¿,
ïðèíàéìí³ ó öüîìó â³ö³.

Ðåçóëüòàòè ãîðìîíàëüíîãî îáñòåæåííÿ äîñë³äíèõ ùóð³â íàâåäåíî íà
ðèñ. 2. Êîíöåíòðàö³ÿ åñòðîãåí³â ó ïåðèôåðè÷í³é êðîâ³ ñàìèöü, ÿê ³ ïåðåäáà-
÷àëîñÿ [18], çíà÷íî çíèæóâàëàñÿ ï³ñëÿ ³í�ºêö³¿ 4-ÎÍ-À, àëå çàëèøàëàñÿ íà
ð³âí³ êîíòðîëüíèõ âåëè÷èí ï³ñëÿ ââåäåííÿ ÄÃÒ. Ï³äâèùåííÿ êîíöåíòðàö³¿
àíäðîãåí³â ó êðîâ³ ùóð³â ²² (ó 3,1 ðàçà) ³ ²²² ãðóï (ó 5,0 ðàç³â) ìîãëî
ñïðèÿòè ï³äâèùåííþ âì³ñòó ³ òåñòîñòåðîíó, ³ ÄÃÒ, îñê³ëüêè ó ðàä³î³ìóíîëî-
ã³÷íèõ íàáîðàõ ïðè âèçíà÷åíí³ êîíöåíòðàö³¿ òåñòîñòåðîíó ç àíòèñèðîâàòêîþ
çâ�ÿçóºòüñÿ äî 20�31% ÄÃÒ [20]. Çà óìîâ ââåäåííÿ ÄÃÒ àíäðîãåí³çàö³ÿ
ñàìèöü, íàéïåâí³øå, â³äáóâàëàñÿ çà ðàõóíîê åêçîãåííîãî ãîðìîíó. Òîä³ ÿê
áëîêóâàííÿ ïðîöåñó àðîìàòèçàö³¿ àíäðîãåí³â ó ùóð³â ²² ãðóïè ìîãëî ñïðè-
÷èíÿòè íàêîïè÷åííÿ òåñòîñòåðîíó òà/àáî çñóâ éîãî ìåòàáîë³çìó (ï³ä ä³ºþ
5a-ðåäóêòàçè) ó á³ê çá³ëüøåííÿ âì³ñòó ÄÃÒ. Ðàí³øå áóëî âñòàíîâëåíî íåãà-
òèâíó êîðåëÿö³éíó çàëåæí³ñòü àêòèâíîñò³ 5α-ðåäóêòàçè, à â³äïîâ³äíî ³ âì³ñòó
ÄÃÒ, òà ìàñè ìàòêè ó ñòàòåâîíåçð³ëèõ ùóð³â [16]. Çà íàøèìè ðåçóëüòàòàìè,
ìàñà ìàòêè ó ùóð³â, ÿêèì ââîäèëè 4-ÎÍ-À (70,50 ìã/100 ã ± 3,86 ìã/100 ã),
íå â³äð³çíÿëàñÿ â³ä òàêî¿ ó êîíòðîë³ (66,44 ìã/100 ã ± 2,02 ìã/100 ã). Ö³
ðåçóëüòàòè áåçïîñåðåäíüî ñâ³ä÷àòü ïðî íèçüêó àêòèâí³ñòü ôåðìåíòó òà äà-
þòü ï³äñòàâè ââàæàòè, ùî ó ùóð³â ²² ãðóïè äæåðåëîì àíäðîãåí³çàö³¿ á³ëüøîþ
ì³ðîþ áóâ òåñòîñòåðîí. Òîä³ ÿê çíèæåííÿ ìàñè ìàòêè äî 53,99 ìã/100 ã ±
± 4,59 ìã/100 ã ï³ñëÿ ââåäåííÿ ÄÃÒ (²²² ãðóïà) ï³äòâåðäæóº çá³ëüøåííÿ
éîãî ð³âíÿ ó öèðêóëÿö³¿. Âàæëèâî â³äì³òèòè, ùî ñï³ââ³äíîøåííÿ àíäðîãåí³â
äî åñòðîãåí³â ó ùóð³â ²² ³ ²²² ãðóï íå ìàëè â³ðîã³äíî¿ ð³çíèö³, àëå á³ëüøå
í³æ ó 10 ðàç³â ïåðåâèùóâàëè êîíòðîëüíå çíà÷åííÿ (2,93 ± 0,34).

Ðèñ. 2. Ãîðìîíàëüí³é ñòàí 40-äî-
áîâèõ ñàìèöü ùóð³â, ó ÿêèõ ó
ïðåïóáåðòàò³ ìîäåëþâàëè ã³ïåð-
àíäðîãåí³þ: à � êîíöåíòðàö³ÿ
åñòðàä³îëó ó êðîâ³ (íìîëü/ë);
á � êîíöåíòðàö³ÿ òåñòîñòåðîíó ó
êðîâ³ (íìîëü/ë); â � âì³ñò ãî-
íàäîòðîï³í³â ó ã³ïîô³ç³ (óì.îä.)
*P < 0,05�0,001.

à              á             â
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Îòæå, ó ùóð³â ç òàêèì ãîðìîíàëüíèì ôîíîì ñïîñòåð³ãàëàñÿ ñòèìóëÿö³ÿ
ïî÷àòêîâèõ ³ ïðèãí³÷åííÿ çàâåðøàëüíèõ åòàï³â ôîë³êóãåíåçó. Ðàçîì ç òèì
ôàêòîðè, ÿê³ çàïóñêàþòü êëîíàëüíó åêñïàíñ³þ êë³òèí ãðàíóëüîçè, ùî ñïðè-
÷èíÿº àêòèâàö³þ ïðèìîðä³àëüíèõ ôîë³êóë³â (äèâ. ðèñ. 1), íèí³ íåâ³äîì³.
Ââàæàþòü, ùî âîíè íàëåæàòü äî âíóòð³øíüîÿº÷íèêîâèõ ñòèìóë³â [2], à
ñèãíàë äî ³í³ö³àö³¿ ðîçâèòêó ïðèìîðä³àëüíèõ ôîë³êóë³â, ³ìîâ³ðíî, íàäõî-
äèòü ç ¿õ îîöèò³â [15], ÿê³ àêòèâíî ñèíòåçóþòü ÐÍÊ [25]. Àíäðîãåíè, ï³äâè-
ùåííÿ âì³ñòó ÿêèõ â³äçíà÷àëîñü ó êðîâ³ äîñë³äíèõ ñàìèöü (äèâ.ðèñ. 2),
ñòèìóëþþòü ñèíòåç ÐÍÊ [7], ùî, â ñâîþ ÷åðãó, ìîæëèâî, ï³äñèëþº �ñèã-
íàë� äî ³í³ö³àö³¿, çàïóñêó ôîë³êóëÿðíîãî ðîçâèòêó.

Äî ÷èñëåííèõ ôàêòîð³â, ÿê³ âïëèâàþòü íà øâèäê³ñòü ïðîë³ôåðàö³¿ êë³òèí
ôîë³êóë³â ñåðåäíüîãî ðîçì³ðó, íàëåæàòü ãîðìîíàëüí³ ÷èííèêè (ñòàòåâ³ ñòå-
ðî¿äè, ãîíàäîòðîï³íè). Ó äîñë³äàõ íà �ã³ïîô³çåêòîìîâàíèõ� ùóðàõ äîâåäå-
íî ñòèìóëÿö³þ çðîñòó ôîë³êóë³â äî óòâîðåííÿ ó íèõ àòðóìó [14]. Òîä³ ÿê
ôîðìóâàííÿ ïîðîæíèíè ó ôîë³êóëàõ â³äáóâàºòüñÿ ï³ä êîíòðîëåì ÔÑÃ [2],
ðåöåïòîðè äî ÿêîãî ç�ÿâëÿþòüñÿ ùå íà ñòàä³¿ ïðåàíòðàëüíèõ ôîë³êóë³â [27].

Çà óìîâ íàøîãî åêñïåðèìåíòó ï³ñëÿ ââåäåííÿ 4-ÎÍ-À (²² ãðóïà) âì³ñò
åñòðîãåí³â çíèæóâàâñÿ (äèâ. ðèñ. 2). Öå îçíà÷àº, ùî ó ñòèìóëÿö³¿ ïî÷àòêî-
âèõ åòàï³â ôîë³êóëîãåíåçó áðàëè ó÷àñòü àíäðîãåíè, à òàêîæ, ³ìîâ³ðíî, ³
ÔÑÃ, ùî ïðèçâîäèëî äî çá³ëüøåííÿ ê³ëüêîñò³ ìàëèõ àíòðàëüíèõ ôîë³êóë³â.
Ó ñàìèöü ö³º¿ ãðóïè ñóìàðíèé âì³ñò ãîíàäîòðîï³í³â ó ã³ïîô³ç³ ïîð³âíÿíî ç
êîíòðîëåì çìåíøóâàâñÿ íà 72,2 % (äèâ.ðèñ. 2), ùî ìîãëî áóäè íàñë³äêîì
ïðèãí³÷åííÿ ¿õ ñèíòåçó àáî, íàâïàêè, ïîñèëåííÿì ãîíàäîòðîïíî¿ ñåêðåö³¿.
Àêòèâí³ñòü ã³ïîô³çà ç áîêó ãîíàä ðåãóëþºòüñÿ ñòåðî¿äàìè çà ìåõàí³çìîì
çâîðîòíîãî çâ�ÿçêó, ÿêèé ïî÷èíàº ä³ÿòè äî ñòàòåâîãî äîçð³âàííÿ [3, 26].
Çíèæåííÿ âì³ñòó åñòðîãåí³â ï³ñëÿ ââåäåííÿ ³íã³á³òîðà àðîìàòàçè, éìîâ³ðíî,
çà öèì ìåõàí³çìîì ñïðè÷èíÿëî âèçâîëåííÿ ÔÑÃ, ùî ïðèçâîäèëî äî çìåí-
øåííÿ éîãî âì³ñòó ó ã³ïîô³ç³ (äèâ. ðèñ. 2), à ï³äâèùåííÿ ð³âíÿ ÔÑÃ ó
öèðêóëÿö³¿ ñòèìóëþâàëî ïîÿâó àíòðàëüíèõ ôîë³êóë³â (äèâ. ðèñ. 1).

Ï³ñëÿ ââåäåííÿ ÄÃÒ ñòèìóëÿö³ÿ ôîë³êóëîãåíåçó â³äáóâàëàñÿ ï³ä âïëè-
âîì ñàìîãî àíäðîãåíó [17], à òàêîæ íå âèêëþ÷åíî, ùî ³ ÔÑÃ, îñê³ëüêè çà
äàíèìè ë³òåðàòóðè [22, 24] ùîäî ä³¿ ÄÃÒ íà ñåêðåö³þ öüîãî ãîíàäîòðîï³íó,
ºäèíî¿ äóìêè íåìàº. Îäíàê â³äîìî [9, 26], ùî ÄÃÒ º ïðèðîäíèì ³íã³á³òî-
ðîì àðîìàòàçè ³ áåç ãîíàäîòðîïíîãî âòðó÷àííÿ ãàëüìóº ñåêðåö³þ åñòðîãåí³â.
Ó íàøîìó äîñë³ä³ íå çàðåºñòðîâàíî çìåíøåííÿ âì³ñòó åñòðîãåí³â ó ùóð³â
²²² ãðóïè (äèâ. ðèñ. 2), ùî äàº ï³äñòàâè ääÿ ïðèïóùåííÿ ïðî ï³äòðèìêó
ñåêðåö³¿ åñòðîãåí³â, à òàêîæ ôîë³êóëîãåíåçó ç áîêó ÔÑÃ. Îäíàê ÄÃÒ çíè-
æóº çâ�ÿçóâàííÿ öüîãî ãîíàäîòðîï³íó ç êë³òèíàìè ãðàíóëüîçè ôîë³êóë³â
[19], ñïðè÷èíÿþ÷è ¿õ àòðåç³þ (äèâ. ðèñ. 1).

Äîçð³âàííÿ îäíîïîðîæíèííèõ ôîë³êóë³â äî ñòàä³¿ ïðåîâóëÿö³éíèõ
á³ëüøîþ ì³ðîþ çàëåæèòü â³ä âì³ñòó ËÃ [2, 12]. Â³äñóòí³ñòü ó ãîíàäàõ ñà-
ìèöü îáîõ äîñë³äíèõ ãðóï äîçð³ëèõ Ãðààôîâèõ ôîë³êóë³â ìîæå áåçïîñåðåä-
íüî âêàçóâàòè ïðî íåäîñòàòí³ñòü ñåêðåö³¿ öüîãî ãîíàäîòðîï³íó, ïðè òîìó
á³ëüøîþ ì³ðîþ ó âèïàäêàõ àíäðîãåí³çàö³¿, âèêëèêàíî¿ ÄÃÒ, îñê³ëüêè ó öèõ
ùóð³â ÷èñëî àòðåòè÷íèõ ò³ë ïåðåâèùóâàëî òàêå â ³íøèõ ãðóïàõ.

Òàêèì ÷èíîì, àíäðîãåí³çàö³ÿ æ³íî÷îãî îðãàí³çìó äî ñòàòåâîãî äîçð³-
âàííÿ ³íäóêóº çàïóñê ³ ðîçâèòîê ïî÷àòêîâèõ ñòàä³é îâàð³àëüíîãî ôîë³êóëî-
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ãåíåçó. Øâèäê³ñòü çðîñòàííÿ ìàëèõ ôîë³êóë³â á³ëüøå ïðèñêîðþºòüñÿ ï³ä
âïëèâîì ÄÃÒ, í³æ òåñòîñòåðîíó. Íà çàâåðøàëüíèõ ñòàä³ÿõ ôîë³êóëîãåíåçó
àíäðîãåíè ³, îñîáëèâî, ÄÃÒ ñòèìóëþþòü àòðåç³þ ôîë³êóë³â, ùî ïîâ�ÿçàíî ç
íåäîñòàòí³ñòþ ñåêðåö³¿ ËÃ ã³ïîô³çîì. Ãàëüìóâàííÿ îñòàííüîãî ñïðè÷èíÿº
ïðèãí³÷åííÿ îâàð³àëüíîãî ôîë³êóëîãåíåçó íà ô³íàëüíèõ ñòàä³ÿõ, ùî ³ ïîÿñ-
íþº çàòðèìêó ÷è â³äñóòí³ñòü ïåðøî¿ îâóëÿö³¿ ó õîä³ ïóáåðòàö³¿ ñàìèöü.

L.B. Litvinova

OVARIAN FUNCTIONAL ACTIVITY
OF ANDROGENIZED RATS IN PUBERTY

In experiment on rats injected with aromatase inhibitor or with dihydrotestosterone
(DHT) it has been revealed that increase of androgens level in blood stimulates
ovarial folliculogenesis on its early stages. DHT as compared with testosterone
accelerates small follicles growth more effectively. Androgens, particularly DHT (7
mkg/100 g), suppress preovarial follicules maturing and turn them into atretic ones.
Suppressing of ovarial functional activity delays or blockages the first ovulation
during rats puberty.
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ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Áàáè÷åâ Â.Í. Íåéðîýíäîêðèííûé êîíòðîëü ïðîöåññîâ ïóáåðòàöèè ó ÷åëîâåêà è ïðè-
ìàòîâ // Ïðîáë. ýíäîêðèíîëîãèè. � 1994. � 40, ¹4 � Ñ. 51-56.

2. Áîÿðñêèé Ê.Þ. Îâàðèàëüíàÿ ñòèìóëÿöèÿ è ôîëëèêóëîãåíåç â êîíöå 90-õ ãîäîâ: íà
ïîðîãå áóäóùåãî // Ïðîáë. ðåïðîäóêöèè. � 1997. � 3, ¹4 � Ñ. 61-68.

3. Âóíäåð Ï.À. Çíà÷åíèå èçìåíåíèÿ ÷óâñòâèòåëüíîñòè ãèïîòàëàìî-ãèïîôèçàðíîé ñèñòå-
ìû ê òîðìîçíîìó âëèÿíèþ ïîëîâîãî ãîðìîíà â ðåãóëÿöèè òîíè÷åñêîé ñåêðåöèè ãîíà-
äîòðîïèíîâ è ôóíêöèè ðàçìíîæåíèÿ // Óñïåõè ñîâðåì. áèîëîãèè. � 1990. � 110,
¹1 (4) � Ñ. 143-159.

4. Äåãòÿðü Â.Ã. Ðîëü 5α-âîññòàíîâëåííûõ 3,17-äèîëîâ ó ìëåêîïèòàþùèõñÿ // Òàì
æå. � 1992. � 112, ¹3 � Ñ. 422-436.

5. Äåãòÿðü Â.Ã., Êóøëèíñêèé Í.Å. Ìåòàáîëèçì àíäðîãåíîâ // Òàì æå. � 2000. �
120, ¹1 � Ñ. 48-59.

6. Ë³òâ³íîâà Ë.Á. Ñòàòåâ³ ñòåðî¿äè â ³í³ö³àö³¿ ïóáåðòàòîãåíåçó ó ñàìîê // Ô³ç³îë. æóðí.�
2000. � 46, ¹ 3. � Ñ. 33-37.

7. Ìèí÷åíêî À.Ã., Òðîíüêî Í.Ä. Ìîëåêóëÿðíûå ìåõàíèçìû äåéñòâèÿ àíäðîãåíîâ //
Òàì æå. � 1985. � 31, ¹ 6 � Ñ. 717-729.

8. Ïàòîëîãèÿ ïîëîâîãî ðàçâèòèÿ äåâî÷åê è äåâóøåê /Ïîä ðåä. Þ.À. Êðóïêî-Áîëüøî-
âîé, À.È. Êîðíèëîâîé. � Ê.: Çäîðîâüÿ, 1990. � 232 ñ.

9. Ñàâ÷åíêî Î.Í., Àðóòþíÿí Í.À., Ñòåïàíîâ Ì.Ã. Ýêñïåðèìåíòàëüíîå áåñïëîäèå. Ýí-
äîêðèííûå àñïåêòû. � ÑÏá.: Íàóêà, 1992. � 232 ñ.

10. Ñàíîöêèé È.Â., Ôîìåíêî Â.Í. Îòäàëåííûå ïîñëåäñòâèÿ âëèÿíèÿ õèìè÷åñêèõ ñî-
åäèíåíèé íà îðãàíèçì. � Ì.: Ìåäèöèíà, 1979. � 232ñ.

11. Ñåðãèåíêî Ë.Þ. Áèîñèíòåç, ìåòàáîëèçì è ôèçèîëîãè÷åñêàÿ ðîëü àíäðîãåíîâ â æåí-
ñêîì îðãàíèçìå. Â êí.: Ýíäîêðèííûå çàáîëåâàíèÿ è ñèíäðîìû. Âèðèëèçì / Ïîä
ðåä. Ì.Ñ. Áèðþêîâîé. Ì.: Çíàíèå, Çàïîðîæüå: Çíàíèå, 1999. � Ñ. 9-54.

12. Õèðøôèëä À.Í., Øìèäò Â.À. Êèíåòè÷åñêèå àñïåêòû ðàçâèòèÿ ôîëëèêóëîâ ó êðûñû
// Îíòîãåíåç. � 1989. � 20, ¹1. � Ñ. 5-27.

13. Øèëèí Ä.À. Ðåòðîñïåêòèâíàÿ îöåíêà òå÷åíèÿ ïóáåðòàòà ïðè ñèíäðîìå ãèïåðàíäðîãå-
íèè // Ïðîáë. ýíäîêðèíîëîãèè. � 1996. � 42, ¹1 � Ñ. 20-25.

Ôóíêö³îíàëüíà àêòèâí³ñòü ÿº÷íèê³â



99ISSN 0201-8489    Ô³ç³îë. æóðí., 2001, Ò. 47, ¹ 2

14. Bogovich K., Richards J. S. Androgen synthesis during follicular development. Evidence
that rat granulos cell 17- ketosteroid reductase is independent of hormonal regulation
// Biol. Reprod. � 1984. � 1. � P. 122-131.

15. Chang S. C. S., Ryan R.J., Kang J. H. Some observation on the development and
function of ovarian follicles. � In.: Control of reproduction in the cow. The Hague.
Martinus Nijhoff. � 1978. � P. 3-33.

16. Cohen J., Dorf Ch., Rabair B. Plasma concentration of free 5a � androstano 3a, 17b-
diol and related gonadal steroids during spontaneous and induced sexual maturation in
the female rat // Biol. Reprod. � 1984. � 30. � P. 105-111.

17. Conway B. A., Manesh V.B., Mills T.M. Effect of dihydrotestosterone on the growth
and function of ovarian follicles in intact immature female rats primed rats primed
with PMSG // J. Reprod. ànd Fert. � 1990. � 90, N1. � P.267-277.

18. Devoto L.,Vega M., Castro O. Effect of the aromatase inhibitor 4-hydroxyandrostene-
3, 17-dione progesterone synthesis by human luteal cells // Fert. and Steril. � 1991.�
55, N5. � P. 922-926.

19. Dhanasekaran N., Moudgal N. R. Studies of follicular artesian: Role of tropic hormone
and steroid in regulation cathepsin � D activity of preantral follieles of the immature
rat // J. Mol. and Cell. Endocrinol. � 1986. � 44, N1. � P. 77-84.

20. Goorop A. J., Giribling -Hegge L. The androgen and estrogen concentrations in the rat
ovary // J. Endocrinol. � 1982. � 93. � P. 25-30.

21. Hiller S. Paracrine regulation of follicular E2 synthesis // Sem. Reprod. Endocrinal.�
1991. � 9. � P. 332-440.

22. Leveque N. W., Grotjan H. E. Jr. Testosterone inhibition of LRH � induced luteinizing
hormone release by cultures of rat anterior pituitary cells: effect of inhibitors of steroid
5a � reductase // Acta endocrinol. � 1982. � 100, N2. � 196-205.

23. Ludwig D. J. The effect of androgen on spermatogenesis // Endocrinology. � 1950. �
46, N5. � P. 453-481.

24. Martin B. T., Betteridge A., Craven R. P. Regulation of gonadotrophin biosynthesis
in the rat anterior pituitary by gonadoliberin and androgens //Biochem. Soc. Trans.
� 1988. � 16, N2. � P. 170-171.

25. Moore G. P.M., Lintern-Moore S., Peters H. RNA synthesis in the oocyte // Cell
Biol. � 1974. � 60. � P. 416-422.

26. Ojeda S. R., Urbanski H. F. Puberty in rat. Yn :E. Khobil, J. D. Neill ( eds.). The
physiology of reproduction. 2-nd edit.. New York: Raven Press, Ltd., 1994. � P. 364-
409.

27. Uilenbroek J. J., van der Linder R. Changes in gonadotropin binding to rat ovaries
during sexual maturation // Acta Endocrinol. � 1983. � 103. � P. 413-419.

Ìàòåð³àë íàä³éøîâ
 äî ðåäàêö³¿ 9.10.2000

Óêð. íàóê.-äîñë. ³í-ò ôàðìàêîòåðàï³¿
åíäîêðèí. çàõâîðþâàíü, Õàðê³â

Ë. Á. Ë³òâ³íîâà


	V. A. Eshchenko, V. D. Bovt, M. M. Malko, A. V. Prohvatilova,  O. M. Kuchkovsky 
	 ell zinc metabolism in pancreatic islets and  hippocampus on the action of physiological and extreme irritants 
	I. A. Paliyenko 
	The spectral analysis of a heart rhythm at lateral colourlight stimulation of the head brain in healthy persons  70
	 . Severinovskaya, À. Murzin 
	Influenñe of passive and active rest on the reciprocal interaction in the human forearm  74
	N. K. Kharchenko, V. N. Sinitsky, T. V. Kovtun 
	Effect of alcohol and opium Intoxication on functional state of liver in a comparative aspect 
	G. V. Êîrobeynikov 
	Functional state of organizms and mental capability  of hunan in different age  
	L.B. Litvinova 
	Ovarian functional activity  of androgenized rats in puberty  
	Gerashchenko B.I., Hosoya H. 
	Model for regulation of non-muscle myosins 100
	Procedures
	The use of the acoustic startle response  of the mouse for the pharmacodynamic assessement of the ethanol action  106

