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ÓÄÊ 577.352

Î.². Áîíäàðåíêî, Â.Ô. Ñàãà÷

Ïðèãí³÷åííÿ àöåòèëõîë³í³íäóêîâàíî¿ ã³ïåðïîëÿðèçàö³¿
åíäîòåë³àëüíèõ êë³òèí àîðòè ùóð³â
ï³ä âïëèâîì ñîëüîâî¿ ä³ºòè
òà ¿¿ â³äíîâëåííÿ ïðè ä³¿ åíàëàïðèëó

Èññëåäîâàëè âîçìîæíûå íàðóøåíèÿ ýëåêòðè÷åñêèõ îòâåòîâ ýíäîòåëèàëüíûõ êëåòîê àîðòû
êðûñ êàê îäèí èç ìåõàíèçìîâ óãíåòåíèÿ ýíäîòåëèéçàâèñèìîãî ðàññëàáëåíèÿ ïîä âëèÿíèåì
ñîëåâîé äèåòû (ÑÄ). Ïîêàçàíî, ÷òî ñðåäíåå çíà÷åíèå ìåìáðàííîãî ïîòåíöèàëà ýíäîòåëèàëüíûõ
êëåòîê àîðòû êðûñ, íàõîäÿùèõñÿ íà ÑÄ (-40,6 ìÂ ± 2,3 ìÂ), ñóùåñòâåííî íå îòëè÷àëîñü îò
àíàëîãè÷íîãî ïîêàçàòåëÿ êîíòðîëüíîé ãðóïïû (-41,2 ìÂ ± 0,9 ìÂ), â òî âðåìÿ êàê àìïëèòóäà
àöåòèëõîëèíèíäóöèðîâàííîé ãèïåðïîëÿðèçàöèè ýíäîòåëèàëüíûõ êëåòîê áûëà çíà÷èòåëüíî
ìåíüøåé (9,0 ìÂ ± 1.5 ìÂ) ïî ñðàâíåíèþ ñ êîíòðîëåì (22,7 ìÂ ± 1,0 ìÂ). Íàçíà÷åíèå íà ôîíå ÑÄ
èíãèáèòîðà àíãèîòåíçèíïðåâðàùàþùåãî ôåðìåíòà ýíàëàïðèëà âåëî ê óâåëè÷åíèþ àìïëèòóäû
ãèïåðïîëÿðèçàöèè (25,7 ìÂ ± 1,3 ìÂ)  â îòâåò íà äåéñòâèå àöåòèëõîëèíà. Òàêèì îáðàçîì, ÑÄ
óãíåòàåò ãèïåðïîëÿðèçàöèþ ýíäîòåëèàëüíûõ êëåòîê àîðòû êðûñ ïðè äåéñòâèè àöåòèëõîëèíà,
÷òî ìîæåò îïîñðåäîâàòü óìåíüøåíèå ñèíòåçà NO è ýíäîòåëèéçàâèñèìîãî ðàññëàáëåííèÿ.
Ýíàëàïðèë ïðåäîòâðàùàåò íàðóøåíèÿ ýëåêòðè÷åñêèõ îòâåòîâ ýíäîòåëèàëüíûõ êëåòîê ïîä
âëèÿíèåì ÑÄ.

© Î.². Áîíäàðåíêî, Â.Ô. Ñàãà÷

ÂÑÒÓÏ

ßê â³äîìî ä³ºòà ç ï³äâèùåííÿì âì³ñòó ñîë³
(NaCl) ïðèçâîäèòü äî ïðèãí³÷åííÿ åíäî-
òåë³éçàëåæíîãî ðîçñëàáëåííÿ  ñóäèí ó
â³äïîâ³äü íà ä³þ âàçîàêòèâíèõ ðå÷îâèí [20,
21, 25]. Ïîäàëüø³ äîñë³äæåííÿ ïîêàçàëè, ùî
ó ùóð³â, ÿê³ çíàõîäèëèñÿ íà ñîëüîâ³é ä³ºò³
(ÑÄ), ñïîñòåð³ãàëîñÿ ïðèãí³÷åííÿ ïðîäóêö³¿
NO ïðè ñòèìóëÿö³¿ õîë³íåðã³÷íèõ ðåöåïòîð³â
åíäîòåë³þ ð³çíèõ ä³ëÿíîê ñóäèííîãî ðóñëà,
àîðòè âêëþ÷íî [28, 34]. Åíäîòåë³éçàëåæí³
âàçîàêòèâí³ ðå÷îâèíè ³, çîêðåìà, àöåòèë-
õîë³í, âèêëèêàþòü ã³ïåðïîëÿðèçàö³þ åíäî-
òåë³àëüíèõ êë³òèí (ÅÊ), ÿêà ñòèìóëþº íàä-
õîäæåííÿ äî íèõ çîâí³øíüîêë³òèííîãî
êàëüö³þ âíàñë³äîê ï³äâèùåííÿ åëåêòðî-
õ³ì³÷íîãî ãðàä³ºíòà. Çá³ëüøåííÿ êîíöåíò-
ðàö³¿ âíóòð³øíüîêë³òèííîãî êàëüö³þ â ÅÊ º
âèçíà÷àëüíèì ìîìåíòîì ïðè ñòèìóëÿö³¿

ïðîäóêö³¿ êàëüö³éçàëåæíèõ âàçîäèëàòà-
òîðíèõ ðå÷îâèí. Îäíàê ïèòàííÿ ùîäî ìîæ-
ëèâîãî ïîðóøåííÿ ã³ïåðïîëÿðèçàö³¿ ÅÊ ó
â³äïîâ³äü íà ä³þ âàçîàêòèâíèõ ðå÷îâèí ÿê
îäèí ³ç ìåõàí³çì³â ïðèãí³÷åííÿ åíäîòåë³é-
çàëåæíî¿ ðåëàêñàö³¿ òà ñèíòåçó NO ï³ä
âïëèâîì ÑÄ íå ç�ÿñîâàíî. Ó ïîïåðåäí³õ
äîñë³äæåííÿõ íàìè áóëî ïîêàçàíî, ùî ïðè
ñòàíàõ, ÿê³ ñóïðîâîäæóþòüñÿ åíäîòå-
ë³àëüíîþ äèñôóíêö³ºþ, à ñàìå: ïðè ã³ïåð-
òåíç³¿ [1], ä³àáåò³ [2], à òàêîæ çà óìîâ
ñòàð³ííÿ [3] ñïîñòåð³ãàþòüñÿ ïîðóøåííÿ
åëåêòðè÷íèõ ðåàêö³é ³íòàêòíèõ ÅÊ ó â³äïî-
â³äü íà ââåäåííÿ àöåòèëõîë³íó. Ç ³íøîãî
áîêó â³äîìî, ùî àíòèã³ïåðòåíçèâíà òåðàï³ÿ
³, çîêðåìà, ³íã³á³òîðè àíã³îòåíçèíïåðåòâî-
ðþâàëüíîãî ôåðìåíòó (²ÀÔ), ïîë³ïøóþòü
ôóíêö³¿ åíäîòåë³þ ïðè ñòàíàõ, ùî ñóïðîâîä-
æóþòüñÿ ¿¿ ïîðóøåííÿì [7, 9, 18, 24, 29].
Òîìó ïåðøî÷åðãîâîþ ìåòîþ íàøî¿ ðîáîòè
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áóëî äîñë³äæåííÿ ìîæëèâèõ ïîðóøåíü
åëåêòðè÷íèõ ðåàêö³é ³íòàêòíîãî åíäîòåë³þ
ùóð³â ï³ä âïëèâîì ÑÄ. Îñê³ëüêè âèÿâèëîñÿ,
ùî òàê³ ïîðóøåííÿ ä³éñíî ñïîñòåð³ãàþòüñÿ,
íàñòóïíèì çàâäàííÿì áóëî äîñë³äèòè
ìîæëèâ³ñòü ïîïåðåäæåííÿ çàçíà÷åíèõ
ïîðóøåíü çà äîïîìîãîþ ²ÀÔ åíàëàïðèëó.

ÌÅÒÎÄÈÊÀ

Åêñïåðèìåíòè áóëî ïðîâåäåíî íà ùóðàõ
â³êîì 4�6 ì³ñ. Òâàðèíè, ÿê³ çíàõîäèëèñÿ
óïðîäîâæ 4 òèæ ïåðåä ïî÷àòêîì åëåêòðî-
ô³ç³îëîã³÷íèõ åêñïåðèìåíò³â, îòðèìóâàëè ç
¿æåþ 2 ã/êã  NaCl. Åíàëàïðèë ïðèçíà÷àëè â
äîç³ 25 ìã/êã ùîäîáîâî ïðîòÿãîì óñüîãî
òåðì³íó ÑÄ. Åëåêòðîô³ç³îëîã³÷í³ äîñë³ä-
æåííÿ áóëî ïðîâåäåíî íà åíäîòåë³¿ àîðòè
ùóð³â. Ãðóäíó ÷àñòèíó àîðòè ³çîëþâàëè,
íàð³çàëè íà ñåãìåíòè äîâæèíîþ 3�4 ìì ³
çáåð³ãàëè ó ìîäèô³êîâàíîìó ðîç÷èí³ Êðåáñà
íàñòóïíîãî ñêëàäó (ììîëü/ë): NaCl � 118,3,
NaHCO

3
 � 25, KCl � 4,7, NaH

2
PO

4
 � 1,2,

CaCl
2
 � 2,5, ãëþêîçà � 10. Ðîç÷èí àåðóâàëè

ñóì³øøþ 95% Î
2
 òà  5% ÑÎ

2
.  Ïåðåä

åêñïåðèìåíòîì ñåãìåíò àîðòè ðîçð³çàëè
âçäîâæ ³ çàêð³ïëþâàëè â êàìåð³ îá�ºìîì
áëèçüêî 100 ìêë, ÿêó ïåðôóçóâàëè ðîç÷è-
íîì Êðåáñà ç³ øâèäê³ñòþ 0,5 ìë/õâ.

Ìåìáðàííèé ïîòåíö³àë ÅÊ ðåºñòðóâàëè
ìåòîäîì patch-clamp ó ðåæèì³ ô³êñàö³¿
ñòðóìó. Ï³ïåòêè çàïîâíþâàëè òàêèì ðîç÷è-
íîì (ììîëü/ë): KCl � 140, NaCl � 10, ÅÃÒÀ �
0,5, HEPES � 10. Äî ðîç÷èíó äîäàâàëè í³ñ-
òàòèí (200 ìêã/ìë). Åêñïåðèìåíòè ïðîâî-
äèëè ïðè 22�24o Ñ.

ÐÅÇÓËÜÒÀÒÈ

Ó ùóð³â êîíòðîëüíî¿ ãðóïè ìåìáðàííèé
ïîòåíö³àë ñïîêîþ ÅÊ çíàõîäèâñÿ â ìåæàõ
â³ä �29 äî �53 ìÂ ³ ñåðåäíº éîãî çíà÷åííÿ
ñòàíîâèëî �41,2 ìÂ ± 0,9 ìÂ (n=38). Ó ãðóï³
ùóð³â, ÿêèì ïðèçíà÷àëàñÿ ÑÄ, öåé ïîêàçíèê
áóâ ó ìåæàõ â³ä �28 äî �49 ìÂ, ³ ñåðåäíº
éîãî çíà÷åííÿ (�40,6 ìÂ ± 2,3 ìÂ; n=10)

äîñòîâ³ðíî íå â³äð³çíÿëîñÿ â³ä òàêîãî êîíò-
ðîëüíî¿ ãðóïè ùóð³â (ðèñ.1).

Ñóïåðôóç³ÿ àöåòèëõîë³íîì ñóäèííî¿
ñìóæêè êîíòðîëüíî¿ ãðóïè ùóð³â âèêëèêàëà
ïî÷àòêîâó øâèäêó ã³ïåðïîëÿðèçàö³þ ÅÊ ³ç
ñåðåäíüîþ àìïë³òóäîþ 22,7 ìÂ ± 1,0 ìÂ
(n=27), ã³ïåðïîëÿðèçàö³ÿ ñÿãàëà ìàêñè-
ìàëüíîãî ð³âíÿ �63,6 ìÂ ± 1,1 ìÂ. Ï³ñëÿ
öüîãî ñïîñòåð³ãàëàñÿ ôàçà ïëàòî àáî
çíà÷åííÿ ìåìáðàííîãî ïîòåíö³àëó ïîñòó-
ïîâî çìåíøóþ÷èñü, íàáëèæàëèñÿ äî ïî÷àò-
êîâîãî ð³âíÿ (ðèñ.2 à, ã).

Â åêñïåðèìåíòàëüí³é ãðóï³ ùóð³â, ÿêèì
ïðèçíà÷àëàñÿ ÑÄ, ñóïåðôóç³ÿ ñìóæêè
àöåòèëõîë³íîì ïðèçâîäèëà äî çíà÷íî
ìåíøî¿ ã³ïåðïîëÿðèçàö³¿ ÅÊ, àìïë³òóäà ÿêî¿
ñòàíîâèëà 9,0 ìÂ ± 1,5 ìÂ ³ ñÿãàëà çíà÷åíü
�53,7 ìÂ ± 2,6 ìÂ (n=6). Á³ëüøå òîãî, íà
â³äì³íó â³ä êîíòðîëþ, ã³ïåðïîëÿðèçàö³ÿ ÅÊ
ö³º¿ ãðóïè ùóð³â áóëà òðàíçèºíòíîþ (äèâ.
ðèñ.2 á).

Ó ïîäàëüøèõ åêñïåðèìåíòàõ äîñë³ä-
æóâàâñÿ ïåðåá³ã ã³ïåðïîëÿðèçàö³¿ ÅÊ ó
â³äïîâ³äü íà àöåòèëõîë³í ó ãðóï³ ùóð³â, ÿêèì
ðàçîì ³ç ÑÄ ïðèçíà÷àëè åíàëàïðèë. Ñóïåð-
ôóç³ÿ àöåòèëõîë³íîì ñóäèííî¿ ñìóæêè ö³º¿

Ïðèãí³÷åííÿ àöåòèëõîë³í³íäóêîâàíî¿ ã³ïåðïîëÿðèçàö³¿

Ðèñ.1. Âïëèâ ñîëüîâî¿ ä³ºòè íà ìåìáðàííèé ïîòåíö³àë
íåñòèìóëüîâàíîãî åíäîòåë³þ àîðòè ùóð³â: 1 � êîíò-
ðîëü, 2 � ä³ºòà
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ãðóïè ùóð³â ïðèçâîäèëà äî ã³ïåðïîëÿðèçàö³¿
åíäîòåë³þ â³ä �38,3 ± 0,9 äî �64,2 ìÂ ±
1,6 ìÂ ³ç ñåðåäíüîþ àìïë³òóäîþ 25,7 ìÂ ±
1,3 ìÂ (n=6) (äèâ.ðèñ. 2,â, ã). Ïðîëîí-
ãîâàíèé õàðàêòåð ã³ïåðïîëÿðèçàö³¿ ÷àñòêîâî
â³äíîâëþâàâñÿ. Òîáòî ââåäåííÿ åíàëàïðèëó
íå ïðèçâîäèëî äî ñóòòºâèõ çì³í ó ìåìá-
ðàííîìó ïîòåíö³àë³ ñïîêîþ ÅÊ, àëå ïîïå-
ðåäæóâàëî ïîðóøåííÿ ã³ïåðïîëÿðèçàö³¿ ó
â³äïîâ³äü íà ä³þ àöåòèëõîë³íó âíàñë³äîê ÑÄ.

ÎÁÃÎÂÎÐÅÍÍß

Â³äîìî, ùî ä³ºòà ³ç ï³äâèùåííèì âì³ñòîì
ñîë³ ïðèçâîäèòü äî ïîðóøåííÿ åíäîòåë³é-
çàëåæíî¿ ðåëàêñàö³¿ ó äîñë³äíèõ ùóð³â áåç
³ñòîòíîãî ï³äâèùåííÿ àðòåð³àëüíîãî òèñêó
[11, 19, 28, 34]. Îäíàê  ìåõàí³çìè, ùî
ëåæàòü â îñíîâ³ öèõ ñïîñòåðåæåíü, äî ê³íöÿ
íå ç�ÿñîâàí³. Òàê, ïîâ³äîìëÿëîñÿ, ùî òàê³

ïîðóøåííÿ ôóíêö³é åíäîòåë³þ ìîæóòü áóòè
ÿê íàñë³äêîì ïðèãí³÷åííÿ ïðîäóêö³¿ NO [28,
34], òàê ³ ðåçóëüòàòîì îêñèäàòèâíîãî
ñòðåñó, âèêëèêàíîãî ï³äâèùåííÿì ïðîäóêö³¿
ñóïåðîêñèä-àí³îí³â [20, 34], ÿê³, â ñâîþ
÷åðãó, ðåàãóþòü ç NO, óòâîðþþ÷è ïåðîê-
ñèí³òðèò, ³,  òàêèì ÷èíîì, çìåíøóþòü
á³îëîã³÷íó àêòèâí³ñòü ñèíòåçîâàíîãî NO.
Òîìó äîö³ëüíî áóëî ïðèïóñòèòè, ùî ïðèã-
í³÷åííÿ ïðîäóêö³¿ NO çà óìîâ ÑÄ ìîæå
ïîÿñíþâàòèñÿ çìåíøåííÿì íàäõîäæåííÿ
ñóáñòðàò³â äëÿ éîãî ñèíòåçó. Îñê³ëüêè
íàäõîäæåííÿ â ÅÊ êàëüö³þ òà L-àðã³í³íó
[32], ÿê³ º íåîáõ³äíèìè äëÿ ñèíòåçó NO, à
òàêîæ ïðîäóêö³ÿ ñóïåðîêñèä-àí³îíà [22, 27]
êîíòðîëþþòüñÿ ìåìáðàííèì ïîòåö³àëîì, â
äàí³é ðîáîò³ äîñë³äæåíî ìîæëèâ³ çì³íè
åëåêòðè÷íèõ ðåàêö³é ³íòàêòíîãî åíäîòåë³þ
àîðòè ùóð³â, ùî çíàõîäèëèñÿ íà ÑÄ, ó
â³äïîâ³äü íà ä³þ àöåòèëõîë³íó.

Î.². Áîíäàðåíêî, Â.Ô. Ñàãà÷

Ðèñ.2. Ïðèãí³÷åííÿ àöåòèëõîë³í³íäóêîâàíî¿ ã³ïåðïîëÿðèçàö³¿ åíäîòåë³àëüíèõ êë³òèí àîðòè ùóð³â çà óìîâ ñîëüîâî¿
ä³ºòè (ÑÄ) òà ¿¿ â³äíîâëåííÿ ï³ä âïëèâîì åíàëàïðèëó:
à � òèïîâà ã³ïåðïîëÿðèçàö³ÿ êîíòðîëüíî¿ ãðóïè ùóð³â, á � ïðèãí³÷åííÿ ã³ïåðïîëÿðèçàö³¿ âíàñë³äîê ÑÄ,
â � â³äíîâëåííÿ ã³ïåðïîëÿðèçàö³¿ åíàëàïðèëîì ó ãðóï³ ùóð³â, ÿê³ ïåðåáóâàëè íà ÑÄ, ã � ñòàòèñòè÷íà ðåïðåçåíòàö³ÿ
çì³í àìïë³òóäè ã³ïåðïîëÿðèçàö³¿ åíäîòåë³àëüíèõ êë³òèí ó â³äïîâ³äü íà àöåòèëõîë³í ï³ä âïëèâîì ÑÄ ³ ÑÄ íà ôîí³
åíàëàïðèëó: 1 � êîíòðîëü, 2 � ÑÄ, 3 � ÑÄ ³ åíàëàïðèë
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Çà ðåçóëüòàòàìè ðîáîòè ìîæíà çðîáèòè
äåê³ëüêà âèñíîâê³â. Ïî-ïåðøå, çíà÷åííÿ
ìåìáðàííîãî ïîòåíö³àëó íåñòèìóëüîâàíîãî
åíäîòåë³þ êîíòðîëüíî¿ òà «äîñë³äíî¿» ãðóï
ùóð³â äîñòîâ³ðíî íå â³äð³çíÿëèñÿ, òîáòî
íåñòèìóëüîâàíå íàäõîäæåííÿ êàëüö³þ â ÅÊ,
ùî êîíòðîëþºòüñÿ ìåìáðàííèì ïîòåíö³à-
ëîì ñïîêîþ, ñóòòºâî íå çì³íþºòüñÿ âíàñ-
ë³äîê ÑÄ. Îñê³ëüêè áàçàëüíèé ð³âåíü
íàäõîäæåííÿ êàëüö³þ â ÅÊ, ÿê â³äîìî,
êîíòðîëþº áàçàëüíå âèâ³ëüíåííÿ NO, ìîæíà
ïðèïóñòèòè, ùî çà óìîâ ñïîêîþ öåé ïîêàç-
íèê íå çìåíøóºòüñÿ âíàñë³äîê ÑÄ.

Ïî-äðóãå, â íàø³é ðîáîò³ âïåðøå ïîêà-
çàíî, ùî ÑÄ ñïðè÷èíþº ³ñòîòíå ïðèãí³÷åííÿ
àìïë³òóäè òà òðèâàëîñò³ ã³ïåðïîëÿðèçàö³¿
ÅÊ ó â³äïîâ³äü íà àöåòèëõîë³í. Îñê³ëüêè
ïðîëîíãîâàíà ã³ïåðïîëÿðèçàö³ÿ â³ääçåðêà-
ëþº íàäõîäæåííÿ çîâí³øíüîêë³òèííîãî
êàëüö³þ â åíäîòåë³é, òðàíçèºíòíèé ¿¿ õà-
ðàêòåð òà çìåíøåííÿ àìïë³òóäè ó ùóð³â, ùî
çíàõîäèëèñÿ íà ÑÄ, ñâ³ä÷èòü ïðî ïðèãí³-
÷åííÿ íàäõîäæåííÿ ³îí³â êàëüö³þ â ÅÊ ï³ä
÷àñ ¿õ ñòèìóëÿö³¿ àöåòèëõîë³íîì. Â³äîìî,
ùî ïî÷àòêîâà ôàçà ã³ïåðïîëÿðèçàö³¿ º
ðåçóëüòàòîì ñòèìóëÿö³¿ êàëüö³éçàëåæíèõ
êàë³ºâèõ êàíàë³â âíàñë³äîê âèâ³ëüíåííÿ
âíóòð³øíüîêë³òèííîãî êàëüö³þ ç ³íîçèòîë-
òðèôîñôàò÷óòëèâèõ äåïî. Îñê³ëüêè åêñïðå-
ñ³ÿ Ì
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âïëèâîì ÑÄ [28], çìåíøåííÿ àìïë³òóäè
ã³ïåðïîëÿðèçàö³¿ ÅÊ ó â³äïîâ³äü íà ä³þ
àöåòèëõîë³íó ìîæå ñâ³ä÷èòè ÿê ïðî ïîðó-
øåííÿ ïåðåäà÷³ ñèãíàë³çàö³¿ ³ç õîë³íîðå-
öåïòîð³â äî G-ïðîòå¿íó, ùî ïðèçâîäèòü äî
ïðèãí³÷åííÿ âèâ³ëüíåííÿ êàëüö³þ ³ç âíóòð³ø-
íüîêë³òèííèõ äåïî, òàê ³ ïðî ïîðóøåííÿ
àêòèâíîñò³ êàëüö³éçàëåæíèõ êàë³ºâèõ
êàíàë³â ïëàçìàòè÷íî¿ ìåìáðàíè ÅÊ. Òàêèì
÷èíîì, ïîðóøåííÿ åëåêòðè÷íî¿ ñèãíàë³çàö³¿
ÅÊ âíàñë³äîê ÑÄ ìîæóòü çóìîâëþâàòè îïè-
ñàíå ðàí³øå ïðèãí³÷åííÿ åíäîòåë³éçàëåæíî¿
ðåëàêñàö³¿ òà ïðîäóêö³¿ NO ÅÊ öåðåáðàëü-
íèõ àðòåð³é òà àîðòè ùóð³â, ùî çíàõîäèëèñÿ
íà òàê³é ä³ºò³ [28, 34]. Ïðåäñòàâëåí³ äàí³
ñóòòºâî ðîçøèðþþòü ñó÷àñí³ óÿâëåííÿ

ùîäî ìåõàí³çì³â ïðèãí³÷åííÿ åíäîòåë³é-
çàëåæíî¿ ðåëàêñàö³¿ ï³ä âïëèâîì ÑÄ ³ äî-
âîäÿòü, ùî ñåðåä öèõ ìåõàí³çì³â ñïîñòå-
ð³ãàþòüñÿ íå ò³ëüêè çàô³êñîâàíå ³íøèìè
äîñë³äíèêàìè çá³ëüøåííÿ ïðîäóêö³¿ ñóïåð-
îêñèä-àí³îíà NO-ñèíòàçîþ [19, 34], êîòðå
ïðèçâîäèòü äî çâ�ÿçóâàííÿ â³ëüíîãî NO, àëå
é íåçäàòí³ñòü ÅÊ ãåíåðóâàòè òèïîâèé
ïåðåá³ã ã³ïåðïîëÿðèçàö³¿ ó â³äïîâ³äü íà ä³þ
àöåòèëõîë³íó. Ðåçóëüòàòè ðîáîòè çá³ãàþòüñÿ
ç äàíèìè, îòðèìàíèìè ðàí³øå íà ãëàäåíü-
êîì�ÿçîâèõ êë³òèíàõ àðòåð³é ñêåëåòíèõ
ì�ÿç³â ùóð³â [11], äå áóëî ïîêàçàíî, ùî
ìåìáðàííèé ïîòåíö³àë ñïîêîþ íå çì³íþ-
ºòüñÿ ï³ä âïëèâîì ÑÄ, â òîé ÷àñ ÿê àìïë³-
òóäà ã³ïåðïîëÿðèçàö³¿ ó â³äïîâ³äü íà âàçîäè-
ëàòàòîðí³ ñòèìóëè ñóòòºâî ïðèãí³÷óºòüñÿ.

Ïî-òðåòº, â ðîáîò³ ïðîäåìîíñòðîâàíî,
ùî ²ÀÔ åíàëàïðèë, ïðèçíà÷åíèé in vivo,
â³äíîâëþâàâ àìïë³òóäó òà ïðîëîíãîâàíèé
õàðàêòåð àöåòèëõîë³í³íäóêîâàíî¿ ã³ïåðïî-
ëÿðèçàö³¿ ÅÊ àîðòè ùóð³â, ùî çíàõîäèëèñÿ
íà ÑÄ. ²ÀÔ, ÿê â³äîìî, øèðîêî çàñòîñî-
âóþòüñÿ äëÿ ë³êóâàííÿ íå ò³ëüêè ã³ïåðòåíç³¿,
à é ³íøèõ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü
[8]. Ë³òåðàòóðí³ äàí³ ñâ³ä÷àòü, ùî âîíè
ïîêðàùóþòü åíäîòåë³éçàëåæíå ðîçñëàá-
ëåííÿ ñóäèííèõ ãëàäåíüêèõ ì�ÿç³â ó ùóð³â
³ç ð³çíèìè òèïàìè ã³ïåðòåíç³¿ [9, 25], ïðè
åêñïåðèìåíòàëüíîìó ä³àáåò³ [4], àòåðî-
ñêëåðîç³ [10], à òàêîæ çà óìîâ ñòàð³ííÿ [23].
Òàêå ïîë³ïøåííÿ ñóïðîâîäæóºòüñÿ ï³äâè-
ùåííÿì ïðîäóêö³¿ NO [17]. Á³ëüøå òîãî,
ïîâ³äîìëÿëîñÿ, ùî ²ÀÔ åíàëàïðèë [6] ³
ðàì³ïðèë [5] ï³äñèëþþòü åíäîòåë³éçàëåæíå
ðîçñëàáëåííÿ àîðòè íàâ³òü ó çäîðîâèõ
ùóð³â.  Â³äîìî, ùî åíäîòåë³éçàëåæíà
ã³ïåðïîëÿðèçàö³ÿ º ïðèãí³÷åíîþ ïðè ð³çíèõ
ôîðìàõ ã³ïåðòåíç³¿ [12, 30], ó ùóð³â ³ç
åêñïåðèìåíòàëüíèì ä³àáåòîì [14], à òàêîæ
ó ñòàðèõ ùóð³â ç íîðìàëüíèì àðòåð³àëüíèì
òèñêîì. [13]. Ïîë³ïøåííÿ åíäîòåë³éçàëåæ-
íîãî ðîçñëàáëåííÿ ñóäèí ó ùóð³â ç³ ñïîíòàí-
íèì ï³äâèùåííÿì àðòåð³àëüíîãî òèñêó òà ó
ñòàðèõ ùóð³â ï³ñëÿ òåðàï³¿ ²ÀÔ ñóïðîâîä-
æóºòüñÿ â³äíîâëåííÿì åíäîòåë³éçàëåæíî¿

Ïðèãí³÷åííÿ àöåòèëõîë³í³íäóêîâàíî¿ ã³ïåðïîëÿðèçàö³¿
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ã³ïåðïîëÿðèçàö³¿ ñóäèííèõ ãëàäåíüêèõ ì�ÿç³â
[15, 16, 24]. Àëå ïèòàííÿ ùîäî ìîæëèâî¿
íîðìàë³çàö³¿ åëåêòðè÷íèõ â³äïîâ³äåé ÅÊ ï³ä
âïëèâîì ²ÀÔ çàëèøàëîñÿ íåç�ÿñîâàíèì.

Õî÷à â ðîáîò³ ïîêàçàíî, ùî ï³ñëÿ òåðàï³¿
åíàëàïðèëîì àìïë³òóäà ã³ïåðïîëÿðèçàö³¿ ÅÊ
àîðòè ùóð³â, ÿê³ çíàõîäèëèñÿ íà ÑÄ, ó
â³äïîâ³äü íà ä³þ àöåòèëõîë³íó çá³ëü-
øóºòüñÿ, ìåõàí³çìè ä³¿ ²ÀÔ íå º ïîâí³ñòþ
çðîçóì³ëèìè. Òàê, ïîâ³äîìëÿëîñÿ, ùî ²ÀÔ
³ åíàëàïðèë, çîêðåìà, ìîæóòü âèñòóïàòè ÿê
àíòèîêñèäàíòè [31], à òàêîæ ïðèãí³÷óâàòè
íàäõîäæåííÿ êàëüö³þ â ñóäèíí³ ãëàäåíüê³
ì�ÿçè [33]. Ç ³íøîãî áîêó â³äîìî, ùî ï³ä
âïëèâîì òåðàï³¿ ³íã³á³òîðàìè àíã³îòåíçè-
íîâèõ ðåöåïòîð³â, à òàêîæ àíã³îòåíçèíïå-
ðåòâîðþâàëüíîãî ôåðìåíòó ïðèãí³÷åí³
êàë³ºâ³ ñòðóìè ì³îöèò³â ùóð³â ³ç ñòðåïòî-
çîòîöèí³íäóêîâàíèì ä³àáåòîì çá³ëüøóþòü-
ñÿ [26]. Âèÿâëåííÿ ìåõàí³çì³â, ùî îïîñåðåä-
êîâóþòü ïðèãí³÷åííÿ ã³ïåðïîëÿðèçàö³¿ ÅÊ ó
â³äïîâ³äü íà ä³þ àöåòèëõîë³íó ï³ä âïëèâîì
ÑÄ ³ â³äòâîðåííÿ ã³ïåðïîëÿðèçàö³¿ âíàñë³äîê
òåðàï³¿ ²ÀÔ ïîòðåáóº ïîäàëüøèõ äîñë³äæåíü.

A.I. Bondarenko, V.F. Sagach

ATTENUATION OF ACETYLCHOLINE-INDUCED
HYPERPOLARIZATION OF AORTIC
ENDOTHELIAL CELLS IN RATS FED
BY HIGH-SALT DIET AND EFFECT OF ENALAPRIL

High-salt diet is known to result in attenuation of endothe-
lium-dependent relaxation in rat aorta. We investigated the
possible alterations in electrical responses of rat aortic endot-
helial cells to acetylcholine as one of the eventual mechanisms
that lead to inhibition of endothelium-dependent relaxation
induced by high-salt diet. It was shown that endothelial resting
membrane potential in rats fed by high-salt diet did not differ
significantly from that observed in the control group (�40,6±2,3
mV and �41,2±0,9 mV, respectively). The amplitude of ace-
tylcholine-induced hyperpolarization of endothelial cells in
rats fed by high-salt diet was significantly attenuated (9,0±1,5
mV vs 22,7±1,3 mV in the control group). The amplitude of
hyperpolarization increased to 25,7±1,3 mV when high-salt
diet was administered with enalapril, the angiotensin-converting
enzyme inhibitor. We conclude that high-salt diet leads to at-
tenuation of hyperpolarization of rat aortic endothelial cells in
response to acetylcholine, that may mediate inhibition of NO
synthesis and endothelium-dependent relaxation. Angiotensin-
converting enzyme inhibitor enalapril prevents the observed

alterations in endothelial electrical responses induced by high-
salt diet.

Î.Î. Bogomolets Institute of Physiology National Academy
of Sciences of Ukraine, Kyiv
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