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Ó÷àñòü ïîòåíö³àëçàëåæíèõ êàë³ºâèõ êàíàë³â ó ðåàêö³ÿõ
ïå÷åðèñòèõ ò³ë êðîëÿ íà îêñèäàòèâíèé ñòðåñ

Ðàíåå íàìè áûëî ïîêàçàíî, ÷òî îêñèäàòèâíûé ñòðåññ âûçûâàåò ñëîæíóþ ðåàêöèþ
ãëàäêîìûøå÷ûõ êëåòîê (ÃÌÊ) ïåùåðèñòûõ òåë, ñîñòîÿùóþ èç êðàòêîâðåìåííîãî
ðàññëàáëåíèÿ, ñìåíÿþùåãîñÿ ñîêðàùåíèåì. Ìû âîñïîëüçîâàëèñü áëîêàòîðàìè êàëüöèé-
çàâèñèìûõ êàëèåâûõ êàíàëîâ � òýòðàýòèëàììîíèåì è ïîòåíöèàëçàâèñèìûõ êàëèåâûõ êàíàëîâ �
4-àìèíîïèðèäèíîì, ÷òîáû âûÿâèòü âîçìîæíóþ ïðè÷àñòíîñòü ýòèõ êàíàëîâ ê ôîðìèðîâàíèþ
èñõîäíîãî òîíóñà ÃÌÊ ïåùåðèñòûõ òåë è ê îïîñðåäîâàíèþ èõ ñîêðàòèòåëüíîé ðåàêöèè â
óñëîâèÿõ îêñèäàòèâíîãî ñòðåññà. Òýòðàýòèëàììîíèé â êîíöåíòðàöèè 1 ììîëü/ë âûçûâàë
ñîêðàùåíèå ïåùåðèñòûõ òåë. Àïïëèêàöèÿ ïåðåêèñè âîäîðîäà (Í
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2
) íà ôîíå åãî äåéñòâèÿ

âûçûâàëà òàêóþ æå ñîêðàòèòåëüíóþ ðåàêöèþ, êàê è â êîíòðîëå. Ýòî ñâèäåòåëüñòâóåò î
íåïðè÷àñòíîñòè êàëüöèéçàâèñèìûõ êàëèåâûõ êàíàëîâ ê ñîêðàòèòåëüíîé ðåàêöèè íà äåéñòâèå
Í
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2
. Ñ äðóãîé ñòîðîíû, ñîêðàùåíèå ãëàäêîìûøå÷íûõ ïîëîñîê íà ôîíå óãíåòåíèÿ ýòèõ êàíàëîâ

óêàçûâàåò íà ó÷àñòèå ïîñëåäíèõ â ôîðìèðîâàíèè èñõîäíîãî òîíóñà ïåùåðèñòûõ òåë.
4-àìèíîïèðèäèí â êîíöåíòðàöèè 5 ììîëü/ë âûçûâàë ñîêðàùåíèå, êàê è òýòðàýòèëàììîíèé.
Òàêèì îáðàçîì, ïîòåíöèàëîçàâèñèìûå, êàê è êàëüöèéçàâèñèìûå êàëèåâûå êàíàëû ïðèíèìàþò
ó÷àñòèå â ôîðìèðîâàíèè èñõîäíîãî òîíóñà ÃÌÊ ïåùåðèñòûõ òåë. Íà ôîíå äåéñòâèÿ
4-àìèíîïèðèäèíà ñîêðàòèòåëüíàÿ ðåàêöèÿ íà Í

2
Î

2
 ñóùåñòâåííî óìåíüøàëàñü. Íàèáîëåå

âåðîÿòíàÿ ïðè÷èíà ýòîãî óìåíüøåíèÿ ñîñòîèò â òîì, ÷òî ïîïóëÿöèÿ êàíàëîâ, êîòîðûå
ìîäóëèðóþòñÿ ýòèìè âåùåñòâàìè ÿâëÿåòñÿ îáùåé äëÿ îáîèõ ôàêòîðîâ. Èç ïðåäûäóùèõ íàøèõ
èññëåäîâàíèé èçâåñòíî, ÷òî ñîêðàòèòåëüíàÿ ðåàêöèÿ ïåùåðèñòûõ òåë íà äåéñòâèå Í
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óãíåòàåòñÿ èíäîìåòàöèíîì. Âìåñòå ýòè ðåçóëüòàòû ñâèäåòåëüñòâóþò, ÷òî ñîêðàòèòåëüíàÿ
ðåàêöèÿ ÃÌÊ ïåùåðèñòûõ òåë íà äåéñòâèå Í

2
Î

2 
ìîæåò áûòü ðåçóëüòàòîì óãíåòåíèÿ

4-àìèíîïèðèäèí÷óñòâèòåëüíûõ ïîòåíöèàëçàâèñèìûõ êàëèåâûõ êàíàëîâ è îïîñðåäîâàòüñÿ
ïðîäóêòàìè ìåòàáîëèçìà àðàõèäîíîâîé êèñëîòû ÷åðåç öèêëîîêñèãåíàçíûé ïóòü.
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ÂÑÒÓÏ

Ðîçñëàáëåííÿ ãëàäåíüêèõ ì�ÿç³â ïå÷åðèñ-
òèõ ò³ë ï³ä âïëèâîì îêèñó àçîòó (NO), ùî
ïðîäóêóºòüñÿ åíäîòåë³àëüíèìè êë³òèíàìè ³
îïîñåðåäêîâóºòüñÿ àöåòèëõîë³íîì [3] º
âèð³øàëüíèì ôàêòîðîì äëÿ çàïî÷àòêóâàííÿ
òà ï³äòðèìàííÿ åðåêö³¿. NÎ àêòèâóº ðîç÷èí-
íó ãóàí³ëàòöèêëàçó,  ùî ïðèçâîäèòü äî
çá³ëüøåííÿ âíóòð³øíüîêë³òèííîãî âì³ñòó
öèêë³÷íîãî ãóàíîçèíìîíîôîñôàòó (öÃÌÔ)
[4], ÿêèé º îñíîâíèì ìåä³àòîðîì ðîçñëàá-
ëåííÿ ãëàäåíüêèõ ì�ÿç³â. Ç ³íøîãî áîêó,
àöåòèëõîë³í îêð³ì NO ìîæå îäíî÷àñíî
àêòèâóâàòè óòâîðåííÿ é ³íøèõ âàçîàêòèâíèõ

ôàêòîð³â, íàïðèêëàä ïðîñòàãëàíäèí³â, ÿê³ º
ïðîäóêòàìè ìåòàáîë³çìó àðàõ³äîíîâî¿
êèñëîòè ÷åðåç öèêëîîêñèãåíàçíèé øëÿõ [5,
7]. Êð³ì òîãî â³äîìî, ùî àêòèâàö³ÿ NO
åíäîòåë³àëüíèìè êë³òèíàìè êðîâîíîñíèõ
ñóäèí òàêîæ ñóïðîâîäæóºòüñÿ óòâîðåííÿì
³ äåÿêèõ ðåàêòèâíèõ ôîðì êèñíþ (ÐÔÊ).
Íàéâàæëèâ³øèìè ç íèõ º ñóïåðîêñèä ³
ïåðåêèñ âîäíþ. Â îðãàí³çì³ ñóïåðîêñèä
ìåòàáîë³çóºòüñÿ äî ïåðåêèñó âîäíþ, ÿêèé,
ó ñâîþ ÷åðãó, ïåðåòâîðþºòüñÿ íà ðàäèêàëè
ã³äðîêñèëó. Ïåðåêèñ âîäíþ ëåãêî ïðîíèêàº
÷åðåç êë³òèíí³ ìåìáðàíè êðîâîíîñíèõ ñóäèí
³ áåðå ó÷àñòü â ¿õ îêñèäàòèâíîìó ïîøêîä-
æåíí³ [6, 9�13]. Ïðè òàêèõ ïàòîëîã³÷íèõ
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ñòàíàõ, ÿê ä³àáåò, àòåðîñêëåðîç, ã³ïåðòîí³ÿ
ïîðóøóºòüñÿ áàëàíñ ì³æ ñòâîðåííÿì ³ íåéò-
ðàë³çàö³ºþ ÐÔÊ. Öåé äèñáàëàíñ íàçèâàþòü
îêñèäàòèâíèì ñòðåñîì. Â³í º ïðè÷åòíèì äî
ñóäèííèõ ðîçëàä³â ³ êîðåëþº ç åðåêòèëüíîþ
äèñôóíêö³ºþ ïðè çãàäàíèõ ïàòîëîã³÷íèõ
ñòàíàõ. Ìåõàí³çì, ùî â³äïîâ³äàº çà öþ
êîðåëÿö³þ, âèâ÷åíî íåäîñòàòíüî.

Ðàí³øå ìè ïîêàçàëè [1, 2], ùî ïåðåêèñ
âîäíþ âèêëèêàº ñêëàäíó ðåàêö³þ ãëàäåíü-
êèõ ì�ÿç³â ïå÷åðèñòèõ ò³ë, ÿêà ñêëàäàºòüñÿ
ç ñêîðîìèíóëîãî ðîçñëàáëåííÿ, ùî çì³íþ-
ºòüñÿ òðèâàëèì ñêîðî÷åííÿì. Áóëî òàêîæ
âñòàíîâëåíî, ùî ðåàêö³ÿ ðîçñëàáëåííÿ º
ðåçóëüòàòîì çàëó÷åííÿ ýíäîòåë³éçàëåæíèõ
ìåõàí³çì³â ÷åðåç àêòèâàö³þ ãóàí³ëàòöèê-
ëàçíîãî øëÿõó. Íà â³äì³íó â³ä ðîçñëàá-
ëåííÿ, ñêîðîòëèâà ðåàêö³ÿ íà ïåðåêèñ âîä-
íþ âèÿâèëàñÿ ÷óòëèâîþ äî áëîêàòîð³â
öèêëîîêñèãåíàçíîãî øëÿõó ìåòàáîë³çìó
àðàõ³äîíîâî¿ êèñëîòè. Îñê³ëüêè ðåçóëü-
òàòîì ñêîðîòëèâî¿ ðåàêö³¿ º ïðèïèíåííÿ
åðåêö³¿,  ö³ëêîì ³ìîâ³ðíî, ùî ðåàêòèâí³
ñïîëóêè êèñíþ ìîæóòü áóòè ïðè÷åòíèìè äî
åðåêòèëüíî¿ äèñôóíêö³¿.

Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äæåííÿ
ìåõàí³çì³â ñêîðîòëèâî¿ ðåàêö³¿ ãëàäåíüêèõ
ì�ÿç³â ïå÷åðèñòèõ ò³ë, âèêëèêàíî¿ ä³ºþ
â³ëüíèõ ðàäèêàë³â. Çîêðåìà, áóëî ïðîâåäåíî
äîñë³äæåííÿ ìîæëèâî¿ ïðè÷åòíîñò³  äî
ìåõàí³çì³â ñêîðîòëèâî¿ ðåàêö³¿ ïîòåíö³àë- ³
êàëüö³éçàëåæíèõ êàë³ºâèõ êàíàë³â.

ÌÅÒÎÄÈÊÀ

Äîñë³äè ïðîâîäèëè íà ñàìöÿõ êðîë³â ìàñîþ
2�2,5 êã,  ó  ÿêèõ âèäàëÿëè penis ï³ñëÿ
ïðîâåäåííÿ ïîâ³òðÿíî¿ åìáîë³¿. Ïîçäîâæí³
ì�ÿçîâ³ ñìóæêè ïå÷åðèñòèõ ò³ë çàâäîâæêè
äî 6 ìì ³ øèðèíîþ äî 2 ìì ðîçì³ùóâàëè â
ïðîòî÷íîìó ðîç÷èí³ Êðåáñà ïðè 36,5 0Ñ.
Ñêîðîòëèâó àêòèâí³ñòü ãëàäåíüêîì�ÿçîâèõ
ñìóæîê  ðåºñòðóâàëè  íà  ÷îðíèëüíîìó
ñàìîïèñö³ çà äîïîìîãîþ òåíçîìåòðè÷íîãî
äàò÷èêà â ðåæèì³, áëèçüêîìó äî ³çîìåòðè÷-
íîãî. Ïàðàëåëüíî ñèãíàë ç òåíçîìåòðè÷-

íîãî äàò÷èêà îöèôðîâóâàëè ÷åðåç öèôðî-
àíàëîãîâèé ïåðåòâîðþâà÷ �Ãðàí³ò� (MBB-
16.8.14.003) ³ â öèôðîâ³é ôîðì³ çáåð³ãàëè
äëÿ ïîäàëüøîãî àíàë³çó.

Ðîç÷èí  Êðåáñà  áóâ  òà êîãî  ñêëàäó
(ììîëü/ë): NaCl�120, KCl�5,9, NaHCO
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2
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4
�1,2, MgCl

2
-1,2, CaCl

2
�2,5,

ãëþêîçà � 11,5.
Äëÿ äîñë³ä³â âèêîðèñòîâóâàëè 1%-é

ðîç÷èí Í
2
Î

2 
(ÓêðÔàðì, Óêðà¿íà), òåòðà-

åòèëàìîí³é ³ 4-àì³íîï³ðèäèí (�Sigma�,
ÑØÀ).

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

ßê ³ â ³íøèõ òèïàõ ãëàäåíüêèõ ì�ÿç³â,
ñêîðîòëèâ³ñòü ãëàäåíüêèõ ì�ÿç³â ïå÷åðèñ-
òèõ ò³ë ò³ñíî ïîâ�ÿçàíà ç àêòèâí³ñòþ ³îííèõ
êàíàë³â ìåìáðàíè. Â³äîìî, ùî îêñèäàíòè,
çàëåæíî â³ä òèïó ñóäèí, ìîæóòü çá³ëü-
øóâàòè àáî çìåíøóâàòè àêòèâí³ñòü êàë³º-
âèõ êàíàë³â ìåìáðàíè ãëàäåíüêîì�ÿçîâèõ
êë³òèí. Êàë³ºâ³ êàíàëè áåðóòü ó÷àñòü ó
ôîðìóâàíí³ ïîòåíö³àëó ñïîêîþ, â³ä ÿêîãî
çàëåæèòü ñòóï³íü àêòèâàö³¿ ïîòåíö³àëçà-
ëåæíèõ êàëüö³ºâèõ êàíàë³â ãëàäåíüêîì�ÿ-
çîâèõ êë³òèí, à â³äòàê, êàëüö³éçàëåæíà àêòè-
âàö³ÿ ñêîðîòëèâîãî ìåõàí³çìó. Äëÿ äîñë³ä-
æåííÿ ìîæëèâî¿ ïðè÷åòíîñò³ ïîòåíö³àë- òà
êàëüö³éçàëåæíèõ êàë³ºâèõ êàíàë³â  äî
ìåõàí³çì³â ñêîðîòëèâî¿ ðåàêö³¿ ïå÷åðèñòèõ
ò³ë íà ïåðåêèñ âîäíþ ìè âèêîðèñòîâóâàëè
áëîêàòîðè â³äïîâ³äíèõ êàë³ºâèõ êàíàë³â .

Çà â³äñóòíîñò³ çîâí³øí³õ ïîäðàçíèê³â
á³ëüø³ñòü ì�ÿçîâèõ ñìóæîê ïå÷åðèñòèõ ò³ë
ïðîÿâëÿëà ñïîíòàííó ðèòì³÷íó ñêîðîòëèâó
àêòèâí³ñòü. Ôàçí³ ñêîðî÷åííÿ ïîâòîðþ-
âàëèñÿ ç ÷àñòîòîþ 10�27/õâ ³ ôîðìóâàëè
çó á÷àñòèé  òåòàíóñ  (ðèñ .  1 ) .  Â  öüîì ó
ñêîðî÷åíîìó ñòàí³ ãëàäåíüêîì�ÿçîâ³ êë³òè-
íè ïå÷åðèñòèõ ò³ë â³ðîã³äíî ïåðåáóâàþòü
á³ëüø³ñòü ÷àñó ì³æ ïåð³îäàìè åðåêö³¿ .
Òåòðàåòèëàìîí³é, ÿêèé ó íåâåëèêèõ êîíöåíò-
ðàö³ÿõ áëîêóº ïåðåâàæíî êàëüö³éçàëåæí³
êàë³ºâ³  êàíàëè âåëèêî¿  ïðîâ³äíî ñò³ ,  â
êîíöåíòðàö³¿ 1 ììîëü/ë, ùî º ñóáìàêñè-
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ìàëüíîþ äëÿ êàíàë³â öüîãî òèïó, âèêëèêàâ
ñóìàðíó ñêîðîòëèâó ðåàêö³þ ïå÷åðèñòèõ
ò³ë, ÿêà ñóïðîâîäæóâàëàñÿ ï³äâèùåííÿì
÷àñòîòè ôàçíèõ ñêîðî÷åíü (äèâ. ðèñ. 1).

Ñêîðîòëèâà  ðåàêö³ÿ  íà  áëîêó âàííÿ
êàëüö³éçàëåæíèõ êàë³ºâèõ êàíàë³â âêàçóº íà
¿õ ó÷àñòü ó ôîðìóâàíí³ âèõ³äíîãî òîíóñó
ïå÷åðèñòèõ ò³ë. Çìåíøåííÿ êàë³ºâî¿ ïðîâ³ä-
íîñò³ ìåìáðàíè çà íàÿâíîñò³ òåòðàåòèë-
àìîí³þ, ÿê â³äîìî, ñïðè÷èíÿº äåïîëÿ-
ðèçàö³þ, ï³äâèùóº çáóäëèâ³ñòü ìåìáðàíè
ãàëàäåíüêîì�ÿçîâèõ êë³òèí, ùî º ïðè÷èíîþ
ï³äâèùåííÿ ¿õ ñêîðîòëèâî¿ àêòèâíîñò³.
ßêùî ñêîðîòëèâà ðåàêö³ÿ íà ïåðåêèñ âîäíþ
òàêîæ îïîñåðåäêîâàíà ïðèãí³÷åííÿì òåòðà-
åòèëàìîí³é÷óòëèâèõ êàë³ºâèõ êàíàë³â, òî íà
ôîí³ òåòðàåòèëàìîí³þ öÿ ðåàêö³ÿ íå ïîâèí-
íà ïðîÿâëÿòèñÿ, îñê³ëüêè êàíàëè âæå íèì
çàáëîêîâàí³. Äîñë³äè, ïðî³ëþñòðîâàí³ íà
ðèñ. 1 (n =5) ïîêàçóþòü, ùî öå íå òàê. Ïðè
àïë³êàö³ ¿  ïåðåêèñó âîäíþ íà ôîí³  ä ³ ¿
òåòðàåòèëàìîí³þ, ñêîðîòëèâ³ ðåàêö³¿ íà
îáèäâà ïîäðàçíèêè ñóìóþòüñÿ. Öå ìîæå
ñâ³ä÷èòè ïðî íåïðè÷åòí³ñòü êàëüö³éçàëåæ-
íèõ êàë³ºâèõ êàíàë³â äî ñêîðîòëèâî¿ ðåàêö³¿
íà ïåðåêèñ âîäíþ.

Â ³íø³é ñåð³¿ äîñë³ä³â (n=3) ïðî³ëþñò-
ðîâàí³é íà ðèñ.2, ïîðÿäîê àïë³êàö³¿ ïåðåêèñó

âîäíþ òà òåòðàåòèëàìîí³þ áóëî çì³íåíî.
Êð³ì òîãî, â öèõ äîñë³äàõ âèêîðèñòîâó-
âàëèñÿ ì�ÿçîâ³ ñìóæêè, ÿê³ íå ïðîÿâëÿëè
ñïîíòàííî¿ àêòèâíîñò³ òà ïî÷àòêîâî ïåðåáó-
âàëè â ðîçñëàáëåíîìó ñòàí³. Àïë³êàö³ÿ
ïåðåêèñó âîäíþ çàïî÷àòêîâóâàëà ñïîíòàííó
àêòèâí³ñòü ³ ïåðåâîäèëà ñìóæêè â ñòàí
çóá÷àñòî-òåò àí ³÷íîãî  ñêîðî÷åííÿ .  Íà
öüîìó ôîí³ òåòðàåòèëàìîí³é âèêëèêàâ
äîäàòêîâå ñêîðî÷åííÿ, ùî ñóìóâàëîñü ç³
ñêîðî÷åííÿì, ÿêå áóëî âèêëèêàíå ïåðåêè-
ñîì âîäíþ. Ðåçóëüòàòè öèõ äîñë³ä³â îçíà-
÷àþòü, ùî ïåðåêèñ âîäíþ âèêîðèñòîâóº äëÿ
ñêîðî÷åííÿ ³íøèé ìåõàí³çì, í³æ ïðèãí³÷åííÿ
êàëüö³éçàëåæíèõ êàë³ºâèõ êàíàë³â.

4-àì³íîï³ðèäèí, ÿêèé º áëîêàòîðîì ïî-
òåíö³àëçàëåæíèõ êàë³ºâèõ êàíàë³â, ó êîí-
öåíòðàö³¿ 5 ììîëü/ë ñïðè÷èíÿâ ñêîðîòëèâó
ðåàêö³þ ïå÷åðèñòèõ ò³ë ïîä³áíó äî ò³º¿, ùî
âèêëèêàëàñÿ òåòðàåòèëàìîí³ºì (ðèñ.3). Òàêèì
÷èíîì, ïîòåíö³àëçàëåæí³ êàë³ºâ³ êàíàëè, òàê
ñàìî, ÿê ³ êàëüö³éçàëåæí³ áåðóòü ó÷àñòü ó
ôîðìóâàíí³ âèõ³äíîãî òîíóñó ïå÷åðèñòèõ ò³ë.
Ï³ñëÿ òîãî, ÿê ïîòåíö³àëçàëåæí³ êàë³ºâ³ êàíàëè
áóëè ïðèãí³÷åí³ 4-àì³íîï³ðèäèíîì, ïåðåêèñ
âîäíþ âèêëèêàâ çíà÷íî ìåíøó ñêîðîòëèâó
ðåàêö³þ, í³æ ï³ñëÿ ïðèãí³÷åííÿ òåòðàåòèë-
àìîí³ºì êàëüö³éçàëåæíèõ êàë³ºâèõ êàíàë³â.

Ðèñ. 1. Ñóìàö³ÿ ñêîðîòëèâèõ ðåàêö³é ãëàäåíüêîì�ÿçîâèõ êë³òèí ïå÷åðèñòèõ ò³ë íà òåòðàåòèëàìîí³é ³ ïåðåêèñ âîäíþ

Ó÷àñòü ïîòåíö³àëçàëåæíèõ êàë³ºâèõ êàíàë³â ó ðåàêö³ÿõ

1 ìÍ

1 õâ

Í2Î2
ÒÅÀ 1 ììîëü/ë
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Ïðè çâîðîòíîìó ïîðÿäêó àïë³êàö³¿
4-àì³íîï³ðèäèíó ñêîðîòëèâà ðåàêö³ÿ íà
4-àì³íîï³ðèäèí íà ôîí³ ä³¿ ïåðåêèñó âîäíþ
áóëà òàêîæ çíà÷íî ìåíøîþ, í³æ çà â³äñóòíîñò³
Í

2
Î

2
 (ðèñ.4).  Çìåíøåííÿ ðåàêö³¿  íà

4-àì³íîï³ðèäèí íå º ðåçóëüòàòîì íàñè÷åííÿ
ñêîðîòëèâîãî ìåõàí³çìó ïåðåêèñîì âîäíþ,
îñê³ëüêè, ÿê âèäíî ³ç ðèñ.2, òåòðàåòèëàìîí³é
íà ôîí³ ä³¿ òàêî¿ ñàìî¿ êîíöåíòðàö³¿ Í

2
Î

2

âèêëèêàº ïîòóæíó ñêîðîòëèâó ðåàêö³þ, ÿêà

ñóìóºòüñÿ ç ðåàêö³ºþ íà Í
2
Î

2
. Íàéá³ëüø

â³ðîã³äíå ïîÿñíåííÿ öèõ ðåçóëüòàò³â ïîëÿãàº
â òîìó, ùî ïîïóëÿö³ÿ êàíàë³â, ÿê³ ìîäóëþ-
þòüñÿ ïåðåêèñîì âîäíþ ³ 4-àì³íîï³ðèäèíîì
º ñï³ëüíîþ äëÿ îáîõ ÷èííèê³â.

Îòðèìàí³ ðåçóëüòàòè ïîêàçàëè, ùî ñêîðîò-
ëèâà ðåàêö³ÿ ãëàäåíüêèõ ì�ÿç³â ïå÷åðèñòèõ ò³ë
íà ïåðåêèñ âîäíþ ìîæå áóòè íàñë³äêîì
ïðèãí³÷åííÿ 4-àì³íîï³ðèäèí÷óòëèâèõ ïîòåí-
ö³àëçàëåæíèõ êàë³ºâèõ êàíàë³â. Îñê³ëüêè, ÿê

Ðèñ. 2. Ñêîðîòëèâà ðåàêö³ÿ ãëàäåíüêîì�ÿçîâèõ êë³òèí ïå÷åðèñòèõ ò³ë íà òåòðàåòèëàìîí³é íà ôîí³ ä³¿ ïåðåêèñó âîäíþ

Ðèñ. 3. Ñêîðîòëèâà ðåàêö³ÿ ãëàäåíüêîì�ÿçîâèõ êë³òèí ïå÷åðèñòèõ ò³ë íà ïåðåêèñ âîäíþ íà ôîí³ ä³¿ 4-àì³íîï³ðèäèíó

Â.Î. Áóðèé, À.Â. Ãóðêîâñüêà, Ê.Þ. Ñóõàíîâà, Â.Ô. Ñàãà÷

1 ìÍ

1 õâ

Í2Î2

ÒÅÀ

1 ìÍ

2 õâ

Í2Î24-ÀÐ
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ïîêàçàíî íàìè â ïîïåðåäí³õ äîñë³äæåííÿõ [1,
2], ñêîðîòëèâà ðåàêö³ÿ º ÷óòëèâîþ äî ³íäîìå-
òàöèíó, ìîæíà àðãóìåíòóâàòè, ùî öå ïðèãí³-
÷åííÿ íå º ïðÿìîþ ä³ºþ ÐÔÊ íà êàë³ºâ³
êàíàëè, à îïîñåðåäêîâàíå ïðîäóêòàìè ìåòà-
áîë³çìó àðàõ³äîíîâî¿ êèñëîòè ÷åðåç öèêëî-
îêñèãåíàçíèé øëÿõ.

Ùîá äîñë³äèòè ìîæëèâ³ñòü äîäàòêîâî¿
ïðÿìî¿ ä³¿ ÐÔÊ íà êàë³ºâ³ êàíàëè, ìè âèâ÷àëè
âïëèâ ñêàâåíäæåðà àí³îí³â ñóïåðîêñèäó �
ñóïåðîêñèääèñìóòàçè òà ñêàâåíäæåðà ã³äðî-
êñèëó � ä³ìåòèëñóëüôîêñèäó (ÄÌÑÎ). Î÷³êó-
âàëîñÿ, ùî â ðàç³ ïðÿìî¿ îêñèäàö³¿ êàë³ºâèõ
êàíàë³â â³ëüíèìè ðàäèêàëàìè ñóïåðîêñèäó ÷è
ã³äðîêñèëó, 4-àì³íîï³ðèäèí÷óòëèâà ñêîðîò-
ëèâà  ðåàêö ³ÿ  íà  ïåðåêèñ  âîäíþ áóäå
ïðèãí³÷óâàòèñÿ îäíèì ³ç ñêàâåíäæåð³â.
ßêùî æ ìîäóëÿö³ÿ êàë³ºâèõ êàíàë³â îïîñå-
ðåäêîâóºòüñÿ ëèøå ÷åðåç ïðîäóêòè ìåòàáî-
ë³çìó àðàõ³äîíîâî¿ êèñëîòè, ÿêà âèâ³ëü-
íþºòüñÿ çàâäÿêè àêòèâàö³¿ ïåðåêèñîì âîä-
íþ ôîñôîë³ïàçè À, òî ñêàâåíäæåðè ñóïåð-
îêñèäó òà ã³äðîêñèëó áóäóòü ìàëîåôåê-
òèâíèìè.

Äîñë³äæåííÿ ïîêàçàëî, ùî 20-õâèëèííå
âèòðèìóâàííÿ ïðåïàðàò³â ó ðîç÷èí³, ùî
ì³ñòèâ 150 îä/ìë ñóïåðîêñèääèñìóòàçè ÷è
7 ììîëü/ë ÄÌÑÎ íå âïëèâàëî íà ñêîðîò-

ëèâó ðåàêö³þ ãëàäåíüêîì�ÿçîâèõ êë³òèí
ïå÷åðèñòèõ ò³ë íà ïåðåêèñ âîäíþ.

Â³äîìî, ùî íàòèâíà ñóïåðîêñèääèñìó-
òàçà ðîçòàøîâàíà íà çîâí³øí³é ïîâåðõí³
ñóäèííèõ åíäîòåë³àëüíèõ êë³òèí [8], äå
ïðèâ�ÿçóºòüñÿ äî ãåïàðèíñóëüôàò-ïðîòåî-
ãë³êàíó ³ ñóòòºâî çíèæóº ìîæëèâ³ñòü ðåàãó-
âàííÿ ñóïåðîêñèäó ç ïåðåêèñîì âîäíþ
÷åðåç ðåàêö³þ Ôåíòîíà â ðåçóëüòàò³ ÿêî¿
óòâîðþºòüñÿ ðàäèêàë ã³äðîêñèëó. Òîìó
â³äñóòí³ñòü åôåêòó ñóïåðîêñèääèñìóòàçè
òà ÄÌÑÎ ìîæå îçíà÷àòè, ùî í³ àí³îíè
ñóïåðîêñèäó, í³ ðàäèêàëè ã³äðîêñèëó, ÿê³
ïîòåíö³éíî ìîãëè á ïðÿìî ïîøêîäæóâàòè
êàë³ºâ³ êàíàëè ìåìáðàíè, íå çàëó÷àþòüñÿ
äî ñêîðîòëèâî¿ ðåàêö³¿ íà ïåðåêèñ âîäíþ.
Íàéá³ëüø â³ðîã³äíèì ìåõàí³çìîì ñêîðîò-
ëèâî¿ ðåàêö³¿ ãëàäåíüêèõ ì�ÿç³â ïå÷åðèñòèõ
ò³ë íà ïåðåêèñ âîäíþ º ïðèãí³÷åííÿ êàë³ºâèõ
êàíàë³â ãîëîâíèì ÷èíîì ÷åðåç öèêëîîêñè-
ãåíàçíèé øëÿõ.

ÂÈÑÍÎÂÊÈ

1. Ó ôîðìóâàíí³ âèõ³äíîãî òîíóñó ïå÷åðèñ-
òèõ ò³ë áåðóòü ó÷àñòü ÿê ïîòåíö³àëçàëåæí³
òàê ³ êàëüö³éçàëåæí³ êàë³ºâ³ êàíàëè.

2. Êàëüö³éçàëåæí³ êàë³ºâ³ êàíàëè ãëà-

Ðèñ. 4. Ñêîðîòëèâà ðåàêö³ÿ ãëàäåíüêîì�ÿçîâèõ êë³òèí ïå÷åðèñòèõ ò³ë íà 4-àì³íîï³ðèäèí íà ôîí³ ä³¿ ïåðåêèñó âîäíþ

Ó÷àñòü ïîòåíö³àëçàëåæíèõ êàë³ºâèõ êàíàë³â ó ðåàêö³ÿõ

1 ìÍ

2 õâ

Í2Î2

4-ÀÐ
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äåíüêèõ ì�ÿç³â ïå÷åðèñòèõ ò³ë íå÷óòëèâ³ äî
îêñèäàòèâíîãî ñòðåñó.

3. Ñêîðîòëèâà ðåàêö³ÿ ãëàäåíüêèõ ì�ÿç³â
ïå÷åðèñòèõ ò³ë íà ïåðåêèñ âîäíþ ìîæå áóòè
ðåçóëüòàòîì ïðèãí³÷åííÿ 4-àì³íîï³ðèäèí-
÷óòëèâèõ ïîòåíö³àëçàëåæíèõ êàë³ºâèõ
êàíàë³â ³ îïîñåðåäêîâóâàòèñÿ ïðîäóêòàìè
ìåòàáîë³çìó àðàõ³äîíîâî¿ êèñëîòè ÷åðåç
öèêëîîêñèãåíàçíèé øëÿõ.

V.A.Bouryi, A.V.Gourkovska,
K.Yu.Sukhanova,  V.F.Sagach

INVOLVEMENT OF VOLTGE DEPENDENT
POTASSIUM CHANNELS IN RABBIT
CORPUS CAVERNOSUN RESPONCES TO
OXIDATIVE STRESS

Previously we have demonstrated that oxidative stress produces
a complex response of the rabbit corporal smooth muscle cells
consisting of transient relaxation followed by contraction. We
used 4-AP and TEA, selective blockers for voltage- and Ca2+-
dependent K+ channels to investigate possible contribution of
these channels in maintaining of basal cavernosal tone as well
as in mediating of contractile response caused by oxidative stress.
TEA in concentration of 1 mmol/l caused contraction of corporal
smooth muscle. Application of hydrogen peroxide (H

2
O

2
) in the

presence of TEA caused contraction similar to that in control
conditions. This argues against involvement of Ca2+-dependent
K+ channels in contractile response caused by oxidative stress.
On the other hand, contractile response on inhibition of Ca2+-
dependent K+ channels suggests their contribution in maintaining
of corporal tone. 4-AP in concentration of 5 mmol/l caused con-
traction resembling that, evoked by TEA. Thus, voltage-depen-
dent similar to Ca2+-dependent K+ channels contribute to corporal
tone. In the presence of 4-AP H

2
O

2
 induced contraction was

essentially decreased. The most probable explanation of this
result is that population of channels modulated by 4-AP and
H

2
O

2
 is common for both factors. We previously reported that

H
2
O

2
 induced contraction could be inhibited by indometacine.

Together these results suggest, that H
2
O

2
 induced contraction

could be a result of inhibition of 4-AP-sensitive voltage-depen-
dent K+ channels that is mediated by metabolite products of
arachinoide acid via cyclooxigenase pathway.

O.O.Bogomoletz Institute of Physiology of  National
Academy of Sciences of Ukraine, Kyiv 
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