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Ìåõàí³çìè ïîñèëåíî¿ ñóäèííî¿ ñêîðîòëèâîñò³
ó åêñïåðèìåíòàëüíèõ òâàðèí ³ ëþäèíè
ïðè àòåðîñêëåðîç³

Ïðîâåäåíî ñðàâíèòåëüíîå èññëåäîâàíèå ñîêðàòèòåëüíûõ è ýëåêòðè÷åñêèõ
ðåàêöèé ìûøå÷íûõ ïîëîñîê ãðóäíîé àîðòû êðîëèêà íà äåéñòâèå ñåðîòîíè-
íà è ãèïåðêàëèåâîãî ðàñòâîðà êîíòðîëüíîé ãðóïïû êðîëèêîâ, íàõîäÿùèõñÿ
íà íîðìàëüíîé äèåòå, è æèâîòíûõ ñ àòåðîñêëåðîçîì, íàõîäèâøèõñÿ íà
õîëåñòåðèíîâîé äèåòå â òå÷åíèå 6 íåä. Áûëè òàêæå ïðîâåäåíû èññëåäîâà-
íèÿ íà ïîäêîëåííîé àðòåðèè ÷åëîâåêà, ïîðàæåííîé àòåðîñêëåðîçîì. Ïîêà-
çàíî, ÷òî ãëàäêîìûøå÷íûå êëåòêè àòåðîñêëåðîòè÷åñêèõ ñîñóäîâ êàê êðî-
ëèêîâ, òàê è ÷åëîâåêà, ïðîÿâëÿþò ïîâûøåííóþ ÷óâñòâèòåëüíîñòü ê ñî-
êðàòèòåëüíîìó äåéñòâèþ ãèïåðêàëèåâîãî ðàñòâîðà è ñåðîòîíèíà. Patch
clamp ýêñïåðèìåíòû íà îäèíî÷íûõ ãëàäêîìûøå÷íûõ êëåòêàõ àîðòû êîíò-
ðîëüíûõ è îïûòíûõ êðîëèêîâ íå âûÿâèëè ñóùåñòâåííûõ ðàçëè÷èé â ïëîò-
íîñòè òîêîâ ÷åðåç êàëüöèåâûå êàíàëû L-òèïà è ïîòåíöèàëçàâèñèìûå êà-
ëèåâûå êàíàëû.
Óäàëåíèå ýíäîòåëèÿ ïðèâîäèëî ê óâåëè÷åíèþ ñîêðàòèìîñòè ïîëîñîê àîð-
òû â êîíòðîëüíîé, íî íå â îïûòíîé ãðóïïå. Êðèâûå äîçà � ýôôåêò äëÿ
ïîëîñîê, ëèøåííûõ ýíäîòåëèÿ ïðè äåéñòâèè ñåðîòîíèíà è ãèïåðêàëèåâîãî
ðàñòâîðà, íå èìåëè ñóùåñòâåííûõ ðàçëè÷èé â îáåèõ ãðóïïàõ. Íàøè ðåçóëü-
òàòû ïîêàçàëè, ÷òî óâåëè÷åíèå ñîñóäèñòûõ îòâåòîâ íà ñåðîòîíèí è ïî-
âûøåíèå ñîäåðæàíèÿ Ê+ â óñëîâèÿõ àòåðîñêëåðîçà ìîæåò áûòü ñâÿçàíî ñ
íàðóøåíèåì ôóíêöèè ýíäîòåëèÿ, êîòîðûé ÿâëÿåòñÿ èñòî÷íèêîì ðÿäà ñî-
ñóäîàêòèâíûõ âåùåñòâ, â ÷àñòíîñòè îêèñè àçîòà, îïîñðåäóþùåãî ðàññëàá-
ëåíèå ñîñóäîâ è îáåñïå÷èâàþùåãî êîìïåíñàòîðíûé ìåõàíèçì, êîòîðûé ïîä-
äåðæèâàåò ïåðåôåðè÷åñêîå ñîïðîòèâëåíèå íà ïîíèæåííîì óðîâíå.

Âñòóï

×èñëåíí³ êë³í³÷í³ òà åêñïåðèìåíòàëüí³ äîñë³äæåííÿ ñâ³ä÷àòü ïðî òå, ùî â
ä³ëÿíêàõ êðîâîíîñíèõ ñóäèí, óðàæåíèõ àòåðîñêëåðîçîì, íàéá³ëüø ÷àñòî
ëîêàë³çóþòüñÿ ñïàñòè÷í³ ðåàêö³¿. Îñòàíí³ ñóïðîâîäæóþòüñÿ ïîðóøåííÿìè
êðîâîîá³ãó ç âèíèêíåííÿì íèçêè ñóäèííèõ çàõâîðþâàíü [8, 12, 19]. Ñåðåä
ïðè÷èí âàçîñïàçìó íàéá³ëüø ³ñòîòíèìè º çìåíøåííÿ åíäîòåë³éçàëåæíîãî
ðîçñëàáëåííÿ òà çá³ëüøåííÿ ÷óòëèâîñò³ ãëàäåíüêîì�ÿçîâèõ êë³òèí (ÃÌÊ)
äî ñóäèííî-çâóæóþ÷èõ àãåíò³â [5, 12, 19]. Îäíàê äî ê³íöÿ íåÿñíî: âèíèêà-
þ÷³ çì³íè çóìîâëåí³ ïîðóøåííÿìè ö³ë³ñíîñò³ åíäîòåë³þ ç íàñòóïíèì çìåí-
øåííÿì àáî íàâ³òü ïîâíîþ â³äñóòí³ñòþ ñèíòåçîâàíèõ íèì æå á³îëîã³÷íî
àêòèâíèõ ðå÷îâèí; çì³íàìè ç áîêó åëåêòðîìåõàí³÷íèõ âëàñòèâîñòåé ÃÌÊ;
êîìá³íàö³ºþ öèõ ôàêòîð³â. Ñïðè÷èíåíî öå òèì, ùî â åêñïåðèìåíò³ æîäíà ç
ìîäåëåé àòåðîñêëåðîçó íå ìîæå ïîâí³ñòþ â³äòâîðèòè âñ³ êîìïîíåíòè âèíè-
êàþ÷èõ ïîðóøåíü.

Äëÿ îòðèìàííÿ â³äïîâ³äåé íà ïîñòàâëåí³ çàïèòàííÿ áóëî ïðîâåäåíî
ïîð³âíÿëüí³ äîñë³äè äëÿ âèâ÷åííÿ âïëèâó ä³¿ ð³çíèõ êîíöåíòðàö³é Ê+ ³ ñå-
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ðîòîí³íó (Ñð) íà ÃÌÊ àîðòè êðîëèêà â êîíòðîë³ òà çà óìîâ åêñïåðèìåí-
òàëüíîãî àòåðîñêëåðîçó. Ïðè öüîìó ïåðåäáà÷àëîñÿ, ùî â³äïîâ³ä³ ÃÌÊ íà
ä³þ Ê+ áóäóòü ïîêàçíèêîì ôóíêö³îíàëüíîãî ñòàíó êàëüö³ºâî¿ ïðîâ³äíîñò³
òà ÷óòëèâîñò³ ñêîðîòëèâîãî àïàðàòó ÃÌÊ äî Ñà2+. Ó òîé æå ÷àñ îäíèì ç
ôàêòîð³â, â³äïîâ³äàëüíèõ çà âèíèêíåííÿ ñïàçìó àòåðîñêëåðîòè÷íèõ ñóäèí,
º Ñð, ÿêèé âèâ³ëüíÿºòüñÿ ç òðîìáîöèò³â ïðè ¿õ àãðåãàö³¿ íà àòåðîñêëåðîòè÷-
íèõ áëÿøêàõ. Ïîñèëåííÿ êîíñòðèêòîðíèõ â³äïîâ³äåé ð³çíèõ êðîâîíîñíèõ
ñóäèí íà ä³þ Ñð ïðè åêñïåðèìåíòàëüíîìó àòåðîñêëåðîç³ ïîêàçàíî ÿê in vivo,
òàê ³ in vitro [6, 7, 10, 11, 21]. Òàêèì ÷èíîì, ïðè âèâ÷åíí³ â³äïîâ³ä³ çäîðî-
âèõ òà óðàæåíèõ àòåðîñêëåðîçîì ãëàäåíüêîì�ÿçîâèõ ñìóæîê, ç òà áåç åíäî-
òåë³þ ìîæíà áóëî â³äïîâ³ñòè íà ïîñòàâëåí³ çàïèòàííÿ, à ïîð³âíÿííÿ ¿õ ç
òàêèìè ç ï³äêîë³ííî¿ àðòåð³¿ ëþäèíè ñâ³ä÷èëî á ïðî àäåêâàòí³ñòü åêñïåðè-
ìåíòàëüíî¿ ìîäåë³ ðîçâèòêó àòåðîñêëåðîçó.

Ìåòà íàøîãî äîñë³äæåííÿ � ïîð³âíÿëüíèé àíàë³ç ôóíêö³îíàëüíèõ âëà-
ñòèâîñòåé ãëàäåíüêèõ ì�ÿç³â àîðòè êðîëèêà òà ï³äêîë³ííî¿ àðòåð³¿ ëþäèíè
íà ä³þ Ñð ³ ã³ïåðêàë³ºâèõ ðîç÷èí³â ó íîðì³ òà çà óìîâ àòåðîñêëåðîçó.

Ìåòîäèêà

Äîñë³äè  ïðîâåäåí³  íà  22 êðîëÿõ îäíîãî â³êó, ïîðîäè (øèíøèëà), ìàñîþ
2,5�3 êã. Äîñë³äíà ãðóïà òâàðèí (12 êðîë³â) çíàõîäèëîñÿ íà àòåðîãåíí³é
ä³ºò³. Êîæíó äîáó ÷åðåç çîíä ¿ì ââîäèëè õîëåñòåðèí, ðîçâåäåíèé ó 3 ìë
ñîíÿøíèêîâî¿ îë³¿ ç ðîçðàõóíêó 0,25 ã/êã ïðîòÿãîì 12 òèæ. Êîíòðîëüíà
ãðóïà òâàðèí (10 êðîë³â) îòðèìóâàëà çâè÷àéíèé ðàö³îí. Ïðî ðîçâèòîê àòå-
ðîñêëåðîòè÷íîãî óðàæåííÿ àîðòè ñâ³ä÷èëà ïîÿâà õàðàêòåðíèõ âåëèêèõ
æèðîâèõ ïëÿì íà åíäîòåë³àëüí³é ïîâåðõí³ ñóäèíè.

Åêñïåðèìåíòè ïðîâîäèëè íà öèðêóëÿðíèõ ì�ÿçîâèõ ñìóæêàõ ãðóäíîãî
â³ää³ëó àîðòè êðîë³â. Äîâæèíà ñìóæîê ñòàíîâèëà áëèçüêî 10 ìì, øèðè-
íà � 0,6�0,7 ìì. Òåñòîì íà ôóíêö³îíàëüíó çäàòí³ñòü åíäîòåë³þ áóëî çíà÷-
íå çìåíøåííÿ ñêîðî÷åííÿ ì�ÿçîâî¿ ñìóæêè, âèêëèêàíå Ñð, íà ä³þ àöåòèë-
õîë³íó (Àõ). Äååíäîòåë³çàö³þ çä³éñíþâàëè ìåõàí³÷íèì ñïîñîáîì.

Öèðêóëÿðí³ ì�ÿçîâ³ ñìóæêè ï³äêîë³ííî¿ àðòåð³¿ ëþäèíè îòðèìóâàëè
ï³ñëÿ àìïóòàö³¿ íèæí³õ ê³íö³âîê ó çâ�ÿçêó ç óñêëàäíåíèì îáë³òåðóþ÷èì
àòåðîñêëåðîçîì. Ïåðåä ïðèãîòóâàííÿì ì�ÿçîâèõ ñìóæîê êðîâîíîñí³ ñóäè-
íè ñòàðàííî î÷èùàëè â³ä îòî÷óþ÷èõ òêàíèí. Ç áîêó ³íòèìè îáåðåæíî
âèäàëÿëè â³äêëàäåííÿ ó âèãëÿä³ ñóö³ëüíîãî àìîðôíîãî øàðó òîâùèíîþ
2�3 ìì. Ì�ÿçîâ³ ñìóæêè ìàëè äîâæèíó áëèçüêî 10 ìì ³ øèðèíó 1,0�
1,5 ìì.

Åëåêòðè÷í³ ðåàêö³¿ äîñë³äæóâàëè ìåòîäîì ñàõàðîçíîãî ì³ñòêà. Ñêî-
ðîòëèâó àêòèâí³ñòü ì�ÿçîâèõ ñìóæîê ðåºñòðóâàëè â ðåæèì³, áëèçüêîìó äî
³çîìåòðè÷íîãî çà äîïîìîãîþ ìåõàíîòðîíà (6Ìx1Ñ). Îäíî÷àñíó ðåºñòðàö³þ
åëåêòðè÷íî¿ òà ñêîðîòëèâî¿ àêòèâíîñò³ ïðîâîäèëè íà ä³àãðàìí³é ñòð³÷ö³ àâ-
òîìàòè÷íîãî ïîòåíö³îìåòðà ÊÑÏ-4. Ó åêñïåðèìåíòàõ âèêîðèñòîâóâàëè ñòàí-
äàðòíèé ðîç÷èí Êðåáñà ïðè 36,5 îÑ, ðÍ 7,4. Äëÿ ï³äâèùåííÿ êîíöåíòðàö³¿
³îí³â êàë³þ â òåñòóþ÷èé ðîç÷èí äîäàâàëè ñóõó ñ³ëü õëîðèñòîãî êàë³þ â
íåîáõ³äí³é ê³ëüêîñò³. Òàêîæ âèêîðèñòàëè ñåðîòîí³í êðåàòèí³í ñ³ð÷àíîêèñ-
ëèé (ô³ðìè «Reanal») òà àöåòèëõîë³í õëîðèä. Öèôðîâ³ çíà÷åííÿ ïðåäñòàâ-
ëåí³ ÿê ñåðåäí³ ±δ (δ � ïîìèëêà ñåðåäíüîãî êâàäðàòè÷íîãî â³äõèëåííÿ).
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Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

ÃÌÊ àîðòè êîíòðîëüíèõ ³ äîñë³äíèõ òâàðèí ó ñòàíäàðòíîìó ðîç÷èí³ Êðåáñà
íå ïðîÿâëÿëè ñïîíòàííî¿ åëåêòðè÷íî¿ òà ñêîðîòëèâî¿ àêòèâíîñò³. Ï³äâè-
ùåííÿ êîíöåíòðàö³¿ Ê+ ó ðîç÷èí³ Êðåáñà äî 15�20 ììîëü/ë ñóïðîâîäæó-
âàëîñÿ äîçîçàëåæíîþ äåïîëÿðèçàö³ºþ òà ñêîðî÷åííÿì ÃÌÊ àîðòè êîíò-
ðîëüíèõ ³ äîñë³äíèõ òâàðèí. Àëå íà â³äì³íó â³ä êîíòðîëüíèõ òâàðèí, ñìóæêà
àîðòè, óðàæåíà àòåðîñêëåðîçîì, â³äïîâ³äàëà ñêîðî÷åííÿì íà ï³äâèùåííÿ
âì³ñòó Ê+ ó ðîç÷èí³ äî 10 ììîëü/ë. Äîñë³äæåííÿ çàëåæíîñò³ ñêîðî÷åííÿ
ì�ÿçîâèõ ñìóæîê â³ä êîíöåíòðàö³¿ Ê+ äîâåëî, ùî êðèâà äîçà � åôåêò çà
óìîâ àòåðîñêëåðîçó çñóíóòà â á³ê á³ëüø íèçüêèõ êîíöåíòðàö³é Ê+. Ñåðåäíÿ
åôåêòèâíà äîçà òàêîæ çìåíøèëàñü ç 22 ììîëü/ë â êîíòðîë³ äî 18 ììîëü/ë �
ïðè àòåðîñêëåðîç³. Ñë³ä òàêîæ â³äì³òèòè, ùî äååíäîòåë³çàö³ÿ ñìóæîê, îò-
ðèìàíèõ â³ä êîíòðîëüíèõ òâàðèí, ñóïðîâîäæóâàëàñÿ ïîä³áíèìè çì³íàìè â
ñêîðî÷åíí³, ÿê ³ ïðè àòåðîñêëåðîç³ (ðèñ. 1, à). Öå äîçâîëÿº ïðèïóñòèòè, ùî
çì³íè ñêîðîòëèâî¿ ôóíêö³¿ ÃÌÊ, ÿê³ âèíèêàþòü íà ðàíí³õ ñòàä³ÿõ ðîçâèòêó
àòåðîñêëåðîçó, çóìîâëåí³ çì³íàìè â åíäîòåë³àëüí³é ôóíêö³¿. Ï³äòâåðäæåí-
íÿì äàíîãî ïðèïóùåííÿ º åêñïåðèìåíòè ç âèâ÷åííÿì âïëèâó Ñð íà ³íòàêòí³
òà äååíäîòåë³çîâàí³ ì�ÿçîâ³ ñìóæêè àîðòè êðîëÿ çà óìîâ àòåðîãåííî¿ ä³ºòè.
Êðèâ³ äîçà � åôåêò äëÿ ñêîðîòëèâèõ ðåàêö³é íà Ñð çà öèõ óìîâ ñâ³ä÷àòü
ïðî â³äñóòí³ñòü ³ñòîòíèõ â³äì³ííîñòåé ì³æ ñêîðî÷åííÿìè (äèâ. ðèñ. 1, á).

Ðèñ. 1. Êðèâ³ äîçà � åôåêò äëÿ ñêîðîòëèâèõ ðåàêö³é ì�ÿçîâèõ ñìóæîê àîðòè, âèêëèêà-
íèõ ï³äâèùåííÿì êîíöåíòðàö³¿ Ê+ ó ðîç÷èí³ Êðåáñà (à) òà ñåðîòîí³íó (á): 1 � ç ³íòàêò-
íèì åíäîòåë³ºì, 2 � äååíäîòåë³çîâàí³ (êîíòðîëü), 3 � ç ³íòàêòíèì åíäîòåë³ºì, 4 �
äååíäîòåë³çîâàí³ (ï³ñëÿ õîëåñòåðèíîâî¿ ä³ºòè).

Ä³ÿ Ñð ó êîíöåíòðàö³ÿõ íèæ÷èõ â³ä 50 íìîëü/ë íå ñóïðîâîäæóâàëàñÿ
çì³íàìè ìåìáðàííîãî ïîòåíö³àëó ÃÌÊ ³ ñêîðî÷åííÿìè ñìóæîê ó êîíòðîë³.
Ó á³ëüø âèñîêèõ êîíöåíòðàö³ÿõ Ñð âèêëèêàâ äåïîëÿðèçàö³þ ìåìáðàíè òà
äîçîçàëåæíå ñêîðî÷åííÿ ì�ÿçîâèõ ïðåïàðàò³â. Íà ôîí³ äåïîëÿðèçàö³¿ ìåì-
áðàíè âèíèêàëè îñöèëÿö³¿ ìåìáðàííîãî ïîòåíö³àëó, ÿê³ ñóïðîâîäæóâàëèñÿ
ôàçíèìè ñêîðî÷åííÿìè (ðèñ. 2, à).

Ó ðàç³ àòåðîãåííî¿ ä³ºòè ì³í³ìàëüíà åôåêòèâíà êîíöåíòðàö³ÿ Ñð çìåí-
øóâàëàñÿ íà ïîðÿäîê ïîð³âíÿíî ç êîíòðîëåì. Ä³ÿ Ñð ó êîíöåíòðàö³ÿõ 10�
50 íìîëü/ë ñóïðîâîäæóâàëàñÿ äîçîçàëåæíèì ñêîðî÷åííÿì ÃÌÊ. Íà ðèñ. 2, á

à â
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ïîêàçàíî, ùî Ñð â êîíöåí-
òðàö³¿ 10 íìîëü/ë âèêëè-
êàâ íå ò³ëüêè ñêîðî÷åííÿ,
àëå ³ äåïîëÿðèçàö³þ ÃÌÊ.
Ìàêñèìàëüíà äåïîëÿðèçà-
ö³ÿ ñòàíîâèëà â ñåðåäíüîìó
3,1 ìÂ òà â³ðîã³äíî íå â³ä-
ð³çíÿëàñÿ â³ä çíà÷åííÿ, îò-
ðèìàíîãî äëÿ ÃÌÊ àîðòè
êîíòðîëüíèõ òâàðèí. Íà
ôîí³ äåïîëÿðèçàö³¿, âèêëè-
êàíî¿ Ñð ó êîíöåíòðàö³ÿõ
â³ä 0,1 äî 5 ìêìîëü/ë, ÿê ³
â êîíòðîë³, ñïîñòåð³ãàëîñÿ
âèíèêíåííÿ îñöèëÿö³é ìåì-

áðàííîãî ïîòåíö³àëó. Ñë³ä â³äì³òèòè, ùî ÷àñòîòà îñöèëÿö³é ä³¿ Ñð
(1 ìêìîëü/ë) áóëà â³ðîã³äíî âèùîþ çà óìîâ àòåðîñêëåðîçó (14 ³ìï/õâ),
ïîð³âíÿíî ç êîíòðîëåì (6 ³ìï/õâ). Ö³ îñöèëÿö³¿ ìåìáðàííîãî ïîòåíö³àëó
ïîä³áí³ äî ïîâ³ëüíèõ ïîòåíö³àë³â, ÿê³ âèíèêàþòü íà ôîí³ âèêëèêàíî¿ íîðàä-
ðåíàë³íîì äåïîëÿðèçàö³¿ [13]. Ïîÿâà îñöèëÿö³é, ìîæëèâî, çóìîâëåíà ÷àñò-
êîâèì ãàëüìóâàííÿì Ñð êàë³ºâî¿ ïðîâ³äíîñò³ êë³òèííî¿ ìåìáðàíè, îñê³ëüêè
íåâåëèêà äåïîëÿðèçàö³ÿ ÃÌÊ ³îíàìè êàë³þ (10�15 ììîëü/ë) íå ñóïðî-
âîäæóºòüñÿ âèíèêíåííÿì îñöèëÿö³é.

Íà ðèñ. 1, á ïîêàçàíî êðèâ³ äîçà � åôåêò, îòðèìàí³ ïðè äîñë³äæåíí³
ä³¿ Ñð íà ÃÌÊ àîðòè êîíòðîëüíèõ ³ äîñë³äíèõ òâàðèí. Ñåðåäíÿ åôåêòèâíà
äîçà Ñð çìåíøèëàñü â³ä 0,36 ìêìîëü/ë ó êîíòðîë³ äî 0,18 ìêìîëü/ë çà
óìîâ àòåðîñêëåðîçó. ×óòëèâ³ñòü ÃÌÊ äî á³ëüø íèçüêèõ äîç ³ñòîòíî ï³äâè-
ùèëàñÿ. Îòðèìàí³ ðåçóëüòàòè óçãîäæóþòüñÿ ç äàíèìè äîñë³äæåíü ñêîðîò-
ëèâèõ ðåàêö³é àîðòè êðîë³â ç ãåíåòè÷íî çóìîâëåíîþ ã³ïåðõîëåñòåðèíåì³ºþ,
à òàêîæ çà óìîâ åêñïåðèìåíòàëüíîãî àòåðîñêëåðîçó [7, 10, 11, 21].

Ùå îäíèì ï³äòâåðäæåííÿì ïðèïóùåííÿ, ùî çì³íè ïðè àòåðîñêëåðîç³
ñòîñóþòüñÿ ïåðåäóñ³ì åíäîòåë³éñèíòåçóþ÷î¿ ôóíêö³¿ ñóäèí, º äîäàâàííÿ Àõ

Ðèñ. 2. Åëåêòðè÷í³ òà ñêîðîëèâ³
ðåàêö³¿ ì�ÿçîâèõ ñìóæîê àîðòè,
âèêëèêàí³ ä³ºþ ñåðîòîí³íó. Ðå-
àêö³¿ ì�ÿçîâèõ ñìóæîê ç ³íòàêò-
íèì åíäîòåë³ºì êîíòðîëüíèõ
êðîë³â (²) òà ùóð³â, ÿê³ ïåðåáó-
âàëè íà õîëåñòåðèíîâ³é ä³ºò³
(²²): à � 10�8; á � 10�7; â �
10�6 ìîëü/ë; ²²² � âïëèâ âè-
äàëåííÿ åíäîòåë³þ íà ðåàêö³þ
ì�ÿçîâî¿ ñìóæêè àîðòè, óðàæå-
íî¿ àòåðîñêëåðîçîì íà ä³þ ñå-
ðîòîí³íó 10�6 ìîëü/ë òà àöåòèë-
õîë³íó (10�5 ìîëü/ë): à �
ì�ÿçîâà ñìóæêà ç ³íòàêòíèì åí-
äîòåë³ºì; á � ì�ÿçîâà ñìóæêà
ï³ñëÿ âèäàëåííÿ åíäîòåë³þ.

à á â

à á â
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íà ôîí³ ïåðôóç³¿ ñìóæîê ðîç÷èíàìè ç Ñð. Òàê, ïðè ³íòàêòíîìó åíäîòåë³¿ íà
ôîí³ ñêîðî÷åííÿ, âèêëèêàíîãî Ñð, äîäàâàííÿ Àõ ñóïðîâîäæóâàëîñÿ ñò³éêîþ
ðåïîëÿðèçàö³ºþ ìåìáðàíè òà ðîçñëàáëåííÿì ì�ÿçîâî¿ ñìóæêè (äèâ. ðèñ.
2). Ó òîé æå ÷àñ çà óìîâ àòåðîãåííî¿ ä³ºòè òà ³íòàêòíîãî åíäîòåë³þ äîäàâàí-
íÿ Àõ íà ôîí³ ðåàêö³¿, âèêëèêàíî¿ Ñð, ñïîñòåð³ãàëîñÿ ëèøå êîðîòêî÷àñíà
ðåïîëÿðèçàö³ÿ ìåìáðàíè ³ ðîçñëàáëåííÿì ì�ÿçîâî¿ ñìóæêè òà íàñòóïíîþ
äåïîëÿðèçàö³ºþ ìåìáðàíè ³ âèíèêíåííÿì ïîòåíö³àë³â ä³¿, ÿê³ ñóïðîâîäæó-
âàëèñÿ ôàçíèì ñêîðî÷åííÿì (äèâ. ðèñ. 2).

Äëÿ âèÿñíåííÿ ïèòàííÿ, íàñê³ëüêè îòðèìàí³ ðåçóëüòàòè ìîæíà åêñòðà-
ïîëþâàòè íà ëþäèíó, ïðîâåäåíî äîñë³äæåííÿ âïëèâó K+ ó êîíöåíòðàö³¿ â³ä
5 äî 120 ììîëü/ë ³ Ñð â êîíöåíòðàö³¿ â³ä 0,001 äî 10 ìêìîëü/ë íà ÃÌÊ
ï³äêîë³ííî¿ àðòåð³¿ ëþäèíè, óðàæåíî¿ àòåðîñêëåðîçîì. Âîíè äîâåëè, ùî
ì�ÿçîâ³ ñìóæêè â³äïîâ³äàþòü ñêîðî÷åííÿì íà K+ ó êîíöåíòðàö³³ â³ä 5 äî
120 ììîëü/ë. Òàêèì ÷èíîì, íàâ³òü íåçíà÷íå çá³ëüøåííÿ êîíöåíòðàö³¿ K+ ó
ïåðôóçóþ÷îìó ðîç÷èí³ (5 ììîëü/ë) âæå ïðîõîäèëî ç ïîì³òíèì òîí³÷íèì
ñêîðî÷åííÿì ì�ÿçîâèõ ñìóæîê. Çá³ëüøåííÿ êîíöåíòðàö³¿ Ê+ äî 10�
15 ììîëü/ë ñóïðîâîäæóâàëîñÿ ðîçâèòêîì òîí³÷íèõ ñêîðî÷åíü íà ôîí³ ÿêèõ
âèíèêàëè ïåð³îäè÷í³ ôàçí³ ñêîðî÷åííÿ. (ðèñ. 3, à). Ï³äâèùåííÿ êîíöåíò-
ðàö³¿ K+ â³ä 20 äî 120 ììîëü/ë âèêëèêàëî ïîÿâó ôàçíî-òîí³÷íèõ ðåàêö³é.
Ìàêñèìàëüíå ñêîðî÷åííÿ ì�ÿçîâèõ ñìóæîê ñïîñòåð³ãàëîñÿ ïðè ä³¿ K+ â êîí-
öåíòðàö³¿ 100 ììîëü/ë. Çàëåæí³ñòü òîí³÷íî¿ êîìïîíåíòè ñêîðî÷åííÿ â³ä
êîíöåíòðàö³¿ K+ ó ïåðôóçóþ÷îìó ðîç÷èí³ ïðåäñòàâëåíà íà ðèñ. 3, à. Çà 100 %
ïðèéíÿòà àìïë³òóäà ìàêñèìàëüíîãî ñêîðî÷åííÿ íà ä³þ K+.. Ñåðåäíÿ åôåê-
òèâíà äîçà ñòàíîâèëà 20 ììîëü/ë. Ñð ó êîíöåíòðàö³¿ â³ä 0,001 äî
10 ìêìîëü/ë âèêëèêàâ äîçîçàëåæíå ñêîðî÷åííÿ ì�ÿçîâèõ ñìóæîê ï³äêîë³í-
íî¿ àðòåð³¿, à ó íèçüêèõ äîçàõ (0,001�0,005 ìêìîëü/ë) � íàðîñòàííÿ
òîí³÷íîãî ñêîðî÷åííÿ. Äëÿ ä³¿ Ñð â êîíöåíòðàö³¿ 0,01�1,0 ìêìîëü/ë õà-
ðàêòåðíå âèíèêíåííÿ ôàçíèõ ñêîðîòëèâèõ ðåàêö³é íà ôîí³ òîí³÷íîãî ñêî-
ðî÷åííÿ ì�ÿçîâèõ ñìóæîê. Ìàêñèìàëüíå ñêîðî÷åííÿ â³äì³÷åíî ïðè ä³¿ Ñð ó
êîíöåíòðàö³¿ 1 ìêìîëü/ë. Íà ðèñ. 3, á ïðåäñòàâëåíà ãðàô³÷íà çàëåæí³ñòü
ñêîðî÷åííÿ  íà  Ñð â³ä éîãî êîíöåíòðàö³¿. Çà 100 % ïðèéíÿòà àìïë³òóäà

Ðèñ. 3. Êðèâ³ äîçà � åôåêò äëÿ ñêîðîòëèâèõ ðåàêö³é ì�ÿçîâèõ ñìóæîê ï³äêîë³ííî¿
àðòåð³¿ ëþäèíè, âèêëèêàíèõ ï³äâèùåííÿì ó ðîç÷èí³ êîíöåíòðàö³¿ Ê+ (à) òà ñåðîòîí³íó
(á). Íà âñòàâö³ ïðåäñòàâëåíî ñêîðîòëèâ³ ðåàêö³¿ ì�ÿçîâî¿ ñìóæêè íà ä³þ Ê+ ó êîíöåíò-
ðàö³¿ 10 ³ 60 ììîëü/ë.

à á
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ñêîðî÷åííÿ íà ä³þ Ñð ó êîíöåíòðàö³¿ 1 ìêìîëü/ë. Ñåðåäíÿ åôåêòèâíà äîçà
áóëà 0,05 ìêìîëü/ë.

ßê ³ â ïîïåðåäí³õ ñåð³ÿõ äîñë³äæåíü ìè òàêîæ âèâ÷èëè âïëèâ Àõ íà
ñêîðîòëèâ³ ðåàêö³¿ ÃÌÊ íà ôîí³ ñåðîòîí³íîâîãî ñêîðî÷åííÿ. Îáèäâà ïðåïà-
ðàòè çàñòîñîâóâàëè â êîíöåíòðàö³ÿõ ð³âíèõ 1 ìêìîëü/ë. Çà öèõ óìîâ Àõ íå
ïðèçâ³â äî ðîçñëàáëåííÿ ì�ÿçîâèõ ñìóæîê. Ó á³ëüøîñò³ âèïàäê³â â³í ñïðè-
÷èíèâ äîäàòêîâå ñêîðî÷åííÿ. Â³äñóòí³ñòü åíäîòåë³éçàëåæíîãî ðîçñëàáëåí-
íÿ íà Àõ ó öèõ åêñïåðèìåíòàõ ìîæíà ïîÿñíèòè ðóéíóâàííÿì åíäîòåë³þ ïðè
çíÿòò³ â³äêëàäåíü ç ³íòèìè ñóäèí, àáî òèì, ùî êë³òèíè åíäîòåë³þ âòðàòèëè
çäàòí³ñòü ñèíòåçóâàòè ³/àáî âèä³ëÿòè ðîçñëàáëþþ÷èé ôàêòîð çà óìîâ àòå-
ðîñêëåðîòè÷íîãî óðàæåííÿ.

Òàêèì ÷èíîì, ïðîâåäåí³ äîñë³äæåííÿ äîâåëè, ùî ÃÌÊ ï³äêîë³ííî¿
àðòåð³¿ ïðè àòåðîñêëåðîòè÷íîìó óðàæåíí³ õàðàêòåðèçóþòüñÿ âèñîêîþ ÷óò-
ëèâ³ñòþ äî äåïîëÿðèçàö³¿ K+. Ñë³ä â³äì³òèòè, ùî ÃÌÊ êðîâîíîñíèõ ðåçèñ-
òèâíèõ ñóäèí ð³çíèõ åêñïåðèìåíòàëüíèõ òâàðèí â³äïîâ³äàëè ñêîðî÷åííÿìè
ïðè ä³¿ K+ ó êîíöåíòðàö³¿, ÿêà ïåðåâèùóâàëà 10�15 ììîëü/ë. Ó íàøîìó
äîñë³äæåíí³ âîíè ñêîðî÷óâàëèñü ó â³äïîâ³äü íà á³ëüø íèçüê³ äîçè: 5�
10 ììîëü/ë. Òàê ñàìî íà àîðò³ êðîëèêà âèÿâëåíî ï³äâèùåííÿ ÷óòëèâîñò³
ÃÌÊ äî äåïîëÿðèçàö³¿ K+ çà óìîâ àòåðîãåííî¿ ä³ºòè ïîð³âíÿíî ç êîíòðîëåì.
Òàêèì ÷èíîì, âèñîêà ÷óòëèâ³ñòü äî K+ ï³äêîë³ííî¿ àðòåð³¿ ëþäèíè, õâîðî¿
íà àòåðîñêëåðîç, ³ìîâ³ðíî ñïðè÷èíåíà àòåðîñêëåðîòè÷íèì óðàæåííÿì ñóäèíè.

Ñð çä³éñíþº ïðÿìèé çáóäæóþ÷èé âïëèâ, çóìîâëåíèé àêòèâàö³ºþ ñåðî-
òîí³íîâèõ ðåöåïòîð³â íà ìåìáðàí³ ÃÌÊ ³ íåïðÿìèé ãàëüì³âíèé ÷åðåç çâ³ëüíåí-
íÿ ðîçñëàáëþþ÷îãî ôàêòîðà ç êë³òèí åíäîòåë³þ. Òîìó âèÿâëåíó íàìè ã³ïåð-
ðåàêòèâí³ñòü ìîæíà ïîÿñíèòè ÿê çìåíøåííÿì ä³¿ ðåëàêñóþ÷îãî ôàêòîðà,
òàê ³ ï³äâèùåííÿì ÷óòëèâîñò³ ÃÌÊ äî ä³¿ Ñð. Îñòàííº ìîæå çä³éñíþâàòèñü
íà ð³âí³ ñåðîòîí³íîâèõ ðåöåïòîð³â ìåìáðàíè ÃÌÊ ³ íà ð³âí³ ìåìáðàííèõ
âíóòð³øíüîêë³òèííèõ ìåõàí³çì³â, ÿê³ çàáåçïå÷óþòü ðåãóëÿö³þ ñêîðîòëèâèõ
ïðîöåñ³â.

Ó ë³òåðàòóð³ ³ñíóþòü äàí³ ïðî çá³ëüøåííÿ êàëüö³ºâî¿ ïðîâ³äíîñò³ ìåì-
áðàíè ÃÌÊ ç ïîçàêë³òèííîãî ñåðåäîâèùà çà óìîâ ã³ïåðõîëåñòåðèíåì³¿, ùî
ìîæå áóòè îäí³ºþ ç ìîæëèâèõ ïðè÷èí ï³äâèùåííÿ ÷óòëèâîñò³ ÃÌÊ äî çáó-
äæóþ÷î¿ ä³¿ Ñð [20]. Äëÿ âèÿñíåííÿ ìåìáðàííèõ ôàêòîð³â ó ï³äâèùåíí³
÷óòëèâîñò³ ÃÌÊ äî Ñð â ïðîöåñ³ àòåðîãåíåçó, ìè âèâ÷èëè âïëèâ àòåðîãåí-
íî¿ ä³ºòè íà òðàíñìåìáðàíí³ ñòðóìè ÃÌÊ àîðòè êðîëÿ.

Äîñë³äè ïðîâîäèëè ìåòîäîì patch-clamp íà ïîîäèíîêèõ ì�ÿçîâèõ êë³òè-
íàõ, ³çîëüîâàíèõ ôåðìåíòàòèâíèì ñïîñîáîì çà äîïîìîãîþ êîëàãåíàçè. Ó
ñòàíäàðòíîìó ðîç÷èí³ Êðåáñà ÿê ó êîíòðîëüíèõ, òàê ³ ó òâàðèí ç åêñïåðè-
ìåíòàëüíèì àòåðîñêëåðîçîì ðåºñòðóâàëè âèõ³äíèé ñòðóì, ÿêèé ì³ñòèâ äâà
êàë³ºâ³ êîìïîíåíòè � øâèäêî³íàêòèâóþ÷èé òà çàòðèìàíèé. Ó áåçêàëüö³º-
âîìó öåç³éâì³ñíîìó ðîç÷èí³ ðåºñòðóâàëè êàëüö³ºâèé âõ³äíèé ñòðóì. Áóëî
îòðèìàíî âîëüò-àìïåðí³ õàðàêòåðèñòèêè âñ³õ êîìïîíåíò³â òà ³íàêòèâàö³éí³
õàðàêòåðèñòèêè âèõ³äíîãî ³ âõ³äíîãî êîìïîíåíò³â òðàíñìåìáðàííîãî ñòðó-
ìó, ÿêèé ³íàêòèâóâàâñÿ. Âèÿâëåíî, ùî Ñð ó êîíöåíòðàö³¿ 1 ìêìîëü/ë, ÿêà
âèêëèêàëà ìàêñèìàëüíå ñêîðî÷åííÿ, íå âïëèâàâ íà âõ³äíèé êàëüö³ºâèé ñòðóì,
àëå çá³ëüøóâàâ øâèäêèé âèõ³äíèé ñòðóì. Ïðè ïîð³âíÿíí³ âîëüò-àìïåðíèõ
òà ³íàêòèâàö³éíèõ õàðàêòåðèñòèê âèõ³äíîãî ³ âõ³äíîãî êîìïîíåíò³â òðàíñ-
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ìåìáðàííîãî ñòðóìó â ÃÌÊ êîíòðîëüíèõ
³ äîñë³äíèõ êðîë³â íå âèÿâëåíî â³ðîã³ä-
íèõ â³äì³ííîñòåé (ðèñ. 4). Ö³ ðåçóëüòà-
òè óçãîäæóþòüñÿ ç òâåðäæåííÿì ïðî
çì³íè íà ð³âí³ ðåöåïòîðíîãî àïàðàòó
ÃÌÊ, àëå íå âíóòð³øíüîêë³òèííèõ ðå-
ãóëÿòîðíèõ ìåõàí³çì³â ñêîðî÷åííÿ. Íèí³
³ñíóº áàãàòî äàíèõ, ÿê³ äîâîäÿòü, ùî ïðè
ðîçâèòêó åêñïåðèìåíòàëüíîãî àòåðî-
ñêëåðîçó ÃÌÊ çäàòí³ íàêîïè÷óâàòè Ñà2+.
Öå, ÿê ââàæàþòü, çóìîâëåíî çá³ëüøåííÿì âì³ñòó õîëåñòåðèíó â ïëàçìà-
òè÷í³é ìåìáðàí³ [3, 4], âíàñë³äîê ÷îãî çá³ëüøóºòüñÿ ê³ëüê³ñòü êàëüö³ºâèõ
êàíàë³â [2, 17]. Öå ï³äòâåðäæóºòüñÿ áëîêàäîþ ìåâ³íîë³íîì åíäîãåííîãî
ñèíòåçó õîëåñòåðèíó [2]. Îäíàê ïðè ðîçâèòêó åêñïåðèìåíòàëüíîãî àòåðîñê-
ëåðîçó çàñòîñîâóþòüñÿ íàäçâè÷àéíî âèñîê³ äîçè åêçîãåííîãî õîëåñòåðèíó,
ùî íàáàãàòî ïåðåâèùóº òàê³ â æèòò³.

Òàêèì ÷èíîì, íàø³ ðåçóëüòàòè ñâ³ä÷àòü, ùî äî ïåâíîãî ÷àñó çì³íè ïðè
ðîçâèòêó àòåðîñêëåðîçó íå ñòîñóþòüñÿ ñòàíó ïëàçìàòè÷íî¿ ìåìáðàíè ÃÌÊ.
Ç öèì óçãîäæóþòüñÿ îñòàíí³ äàí³ ïðî çì³íè ðåöåïòîðíîãî àïàðàòó êë³òèí-
íî¿ ìåìáðàíè [18].

Â³äîìî, ùî ñêîðî÷åííÿ ÃÌÊ êðîâîíîñíèõ ñóäèí, ÿêå âèêëèêàíå ã³ïåð-
êàë³ºâîþ äåïîëÿðèçàö³ºþ, àêòèâóºòüñÿ ³îíàìè Ñà, êîòð³ ïîòðàïëÿþòü ó ÃÌÊ
ç ïîçàêë³òèííîãî ïðîñòîðó ÷åðåç ïîòåíö³àë÷óòëèâ³ êàëüö³ºâ³ êàíàëè. Ïðè
ä³¿ Ñð ñêîðî÷åííÿ ìîæå àêòèâóâàòèñü ó ðåçóëüòàò³ íàäõîäæåííÿ Ñà2+ ÷åðåç
ïîòåíö³àë-, ³ ðåöåïòîð÷óòëèâ³ êàëüö³ºâ³ êàíàëè [1]. Îäíàê â³äñóòí³ñòü
çá³ëüøåííÿ ðåàêòèâíîñò³ ñóäèí äî íîðàäðåíàë³íó ïðè ðîçâèòêó àòåðîñêëåðîçó
âèêëþ÷àº òàêó ìîæëèâ³ñòü [6, 9, 11]. Êð³ì òîãî, ìè íå çíàéøëè â³ðîã³äíîãî
çá³ëüøåííÿ àìïë³òóäè îñöèëÿö³é ìåìáðàííîãî ïîòåíö³àëó ïðè àòåðîñêëå-
ðîç³, ùî íåïðÿìî ìîãëî á ï³äòâåðäèòè çá³ëüøåííÿ êàëüö³ºâî¿ ïðîâ³äíîñò³
ìåìáðàíè ÃÌÊ.

Ùå îäí³ºþ éìîâ³ðíîþ ïðè÷èíîþ çá³ëüøåííÿ ÷óòëèâîñò³ ÃÌÊ äî Ê+ òà
Ñð ìîæå áóòè çìåíøåííÿ ïðîäóêóâàííÿ åíäîòåë³éðîçñëàáëþþ÷îãî ôàêòîðà
ïðè àòåðîñêëåðîç³ [5]. Â³äîìî, ùî Ñð êð³ì ïðÿìî¿ çáóäæóþ÷î¿ ä³¿ ÷åðåç
àêòèâàöèþ ñåðîòîí³íîâèõ ðåöåïòîð³â íà ìåìáðàí³ ÃÌÊ çä³éñíþº íåïðÿìèé
ãàëüì³âíèé åôåêò ÷åðåç åíäîòåë³éçàëåæíå ðîçñëàáëåííÿ ÃÌÊ âåëèêèõ êî-
ðîíàðíèõ àðòåð³é äåÿêèõ òâàðèí ³ ëþäèíè, à äååíäîòåë³çàö³ÿ öèõ ñóäèí
ñóïðîâîäæóºòüñÿ ïîì³òíèì çñóâîì âë³âî êðèâî¿ äîçà � åôåêò äëÿ Ñð [12,19].
Òàê âèÿâëåíî, ùî ïðè ä³¿ ã³ïåðêàë³ºâîãî ðîç÷èíó â³äáóâàºòüñÿ çâ³ëüíåííÿ
ôàêòîðà ðîçñëàáëåííÿ ç êë³òèí åíäîòåë³þ ñòåãíîâî¿ àðòåð³¿ [16]. Äååíäîòå-
ë³çàö³ÿ îñíîâíî¿ àðòåð³¿ ñóïðîâîäæóºòüñÿ äâî�òðèðàçîâèì çá³ëüøåííÿì òî-
í³÷íî¿ êîìïîíåíòè ñêîðî÷åííÿ, ÿêå âèêëèêàíå ã³ïåðêàë³âèì ðîç÷èíîì [14].

Ðèñ. 4. Ñòàö³îíàðíà ³íàêòèâàö³ÿ âõ³äíîãî êàëü-
ö³ºâîãî ñòðóìó ãëàäåíüêîì�ÿçîâèõ êë³òèí àîð-
òè êðîë³â ó êîíòðîë³ (1) òà ï³ñëÿ àòåðîãåííî¿
ä³ºòè (2). Íà âñòàâö³ ïîêàçàíî ïðîòîêîë åêñ-
ïåðèìåíòó. Êðèâà ïðîâåäåíà çà ð³âíÿííÿì:
I/Imax = 1/[+exp((x+49)/12,2)].

Ìåõàí³çìè ïîñèëåíî¿ ñóäèííî¿ ñêîðîòëèâîñò³
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Êð³ì òîãî, ñë³ä ìàòè íà óâàç³ ³ ìîæëèâèé òîí³÷íèé âïëèâ åíäîòåë³éçàëåæ-
íîãî ðîçñëàáëþþ÷îãî ôàêòîðà íà ÃÌÊ êðîâîíîñíèõ ñóäèí. Ó ë³òåðàòóð³
³ñíóþòü äàí³ ïðî ï³äâèùåííÿ òîíóñó äåÿêèõ êðîâîíîñíèõ ñóäèí ïðè çðóé-
íóâàíí³ åíäîòåë³þ, òà ñïîñòåðåæåíî¿ çà öèõ óìîâ äåïîëÿðèçàö³¿ ÃÌÊ [12].
Ïîðóøåííÿ íîðìàëüíîãî ôóíêö³îíóâàííÿ ñóäèííîãî åíäîòåë³þ ïðè àòåðîñ-
êëåðîç³ òàêîæ ìîæå ³ñòîòíî âïëèâàòè íà ïîïåðåäí³é ñòàí ÃÌÊ êðîâîíîñíèõ
ñóäèí, çì³íþþ÷è ¿õ ðåàêòèâí³ñòü äî ä³¿ ìåä³àòîð³â ³ ô³ç³îëîã³÷íî àêòèâíèõ
ðå÷îâèí.

Âèñíîâêè

1. Ï³äâèùåííÿ çáóäëèâîñò³ ñóäèííî¿ ñò³íêè íà ðàíí³õ ñòàä³ÿõ ðîçâèòêó àòå-
ðîñêëåðîçó çóìîâëåíî ïîðóøåííÿìè ö³ë³ñíîñò³ åíäîòåë³þ.

2. Ðîçâèòîê àòåðîñêëåðîçó ñóäèí ó ëþäèíè ñóïðîâîäæóºòüñÿ ïîä³áíè-
ìè çì³íàìè ¿õ ôóíêö³îíàëüíîãî ñòàíó, ùî ³ ó òâàðèí ç òàêèì æå åêñïåðè-
ìåíòàëüíèì çàõâîðþâàííÿì.

A. V. Gurkovskaya, A. I. Pliska, V. A. Buryi, N. I. Gokina

MECHANISMS OF ENHANCED VASCULAR CONTRACTILITY
IN EXPERIMENTAL ANIMALS AND HUMAN UNDER CONDITION
OF ATHEROSCLEROSIS

Contractile and electrical responses of muscle strips from rabbit aorta to 5-HT and
hyper K solution were compared in controls group of rabbits fed a normal diet, and
atherosclerotic animals fed 1% cholesterol diet for 12 weeks (atherosclerotic group).
A study of vascular responses of human popliteal artery was also carried out.It was
shown that smooth muscle cells from arteriosclerotic vessels of both rabbits and
human exhibit an increased sensitivity to contractile action of hyperpotassium solution
and 5-HT.
We found no significant difference in the densities of L-type Ca2+ channel current as
well as voltage dependent K+ channels current measured by patch clamp method in
single smooth muscle cells from control and atherosclerotic rabbit aorta.
Removal of endotelium from the vascular strips resulted in an enhanced vascular
contractility in control but not in atherosclerotic group. The dose response curves for
endothelium-free muscle strips for both 5-HT and hyper K solution were not
significantly different between the two groups.
Our result suggest that the enhanced vascular responses to 5-HT and hyper K under
condition of arteriosclerosis could be attributed to an impaired function of endothelium
which is a source of substances particularly nitric oxide that mediates vascular
relaxation and provides a compensatory mechanism to keep periferal resistance at
lower level.

A.A.Bogomoletz Institut of Physiology
Nàtional Academy of Scence of Ukraine, Kiev

ÑÏÈÑÎÊ Ë²ÒÅÐÀÒÓÐÈ

1. Ãóðêîâñêàÿ À.Â., Áóðûé Â.À., Ãîêèíà Í.È., Øóáà Ì.Ô. Èññëåäîâàíèå ìåìáðàííûõ
ìåõàíèçìîâ âîçáóæäàþùåãî äåéñòâèÿ ñåðîòîíèíà íà ãëàäêèå ìûøöû ëåãî÷íîé àðòå-
ðèè êðîëèêà// Áþë. ýêñïåðèì. áèîëîãèè è ìåäèöèíû. � 1988. � 105. � ¹ 2. �
C.131-132.

2. Bialecki R.A., Tulenko T.N. Excess membrane cholesterol alters calcium channels in
arterial muscle//Amer. J. Physiol. � 1989. � 257(Cell Physiol.26). � P. C306-
C314.

À. Â. Ãóðêîâñüêà  òà ³í.



98 ISSN 0201-8489    Ô³ç³îë. æóðí., 2000, Ò. 46, ¹ 6

3. Bialecki R.A., Tulenko T.N., Colluci S.W. Cholesterol enrichment increases basal and
agonist-stimulated calcium influx in rat vascular smooth muscle cells//J. Clin. Invest.�
1991. � 88. � december. � P.1894-1900.

4. Gleason M.M., Medow S.S., Tulenko T.N. Excess membrane cholesterol alters calcium
movememnts, cytosolic calcium levels, and membrane fluidity in arterial smooth muscle
cells//Circulat. Res. � 1991. � 69. � ¹ 1. � P.216-227.

5. Guerra R., Brotherton A.F.A., Goodwin P.J. et al. Mechanisms of abnormal endothelium-
dependent vascular relaxation in atherosclerosis; implications for altered autocrine and
paracrine functions of EDRF//Blood vessels. � 1989. � 26. � ¹ 5. � P.300-314.

6. Heistad D.D., Armstrong M.L., Marcus M.L. et al. Augmented responses to vasocon-
strictor stimuli in hypercholesterolemic and atherosclerotic monceys//Circulat. Res. �
1984. � 54, ¹ 6. � P.711-718.

7. Henry P.D., Yokoyama M. Supersensetivity of atherosclerotic rabbit aorta to ergonovine.
Mediation by serotonergic mechanism//J. Clin. Invest. � 1980. � 66, ¹ 4. �
P.306-313.

8. Houston D.S., Vanhoutte P.M. Serotonin and the vascular system//Drugs. � 1986. �
31, ¹ 2. � P.149-163.

9. Kappagoda C.T., Thomson A.B.R., Senaratne M.P.J. A model for demonstration of
reversal of impairtment of endotelium-dependent relaxation in the cholesterol-fed rabbit/
/Can. J. Phisiol. Pharmacol. � 1990. � 68, ¹ 7. � P.845-850.

10. Kawachi Y., Tomoike H., Maruoka Y. Et al. Selective hypercontraction caused by
ergonovine in the canine coronary artery under conditions of induced atherosclerosis
//Circulation. � 1984. � 69, ¹ 2. � P.441-450.

11. Kolodgie F.D., Virmani R., Rice H.E., Mergner W.J. Vascular reactivity during the
progression of atherosclerotic plaque//Circulat. Res. � 1990. � 66, ¹ 4. � P.1112-
1226.

12. Marshall J.J., Kontos H.A. Endothelium-derived relaxing factors. A perspective from
in vivo data//Hypertension. � 1990. � 16, ¹ 4. � P.371-386.

13. Mekata F. Studies of the electrical excitability of aorta smooth muscle of rabbit//J.
Physiol. � 1979. � 293. � Aug. � P.11-21.

14. Nishie E., Nakao T., Itoh T., Kuriyama H. Factors indusing endothelium-dependent
relaxation in the guinea-pig basilar artery as estimated from the actions of haemoglobin/
/Brit.J.Pharmacol. � 1989. � 96, ¹ 3. � P.645-655.

15. Renaud J.F., Schmid A., Romey G., Nano J.L. Mevinolin, an inhibitor of cholesterol
biosynthesis, drastically depresses Ca2+ channel activity and uncouples excitation from
contraction in cardiac cells in culture//Physiol. Sciences. � 1986. � 83, october. �
P.8007-8011.

16. Rubanyi G.M., Vanhoute P.M. Potassium-induced release of endotelium-derived relaxing
factor from canine femoral arteries//Circulat. Res. � 1988. � 62, ¹ 6. � P.1098-1103.

17. Sen L., Bialecki R.a., Smith E. et all. Cholesterol increases the L-type voltage-sensitive
calcium channel current in arterial smooth muscle cells//Ibid. � 1992. � 71. �
P.1008-1014.

18. Thoren J.J., Calliguri G., Hamnsson G.K., Pernow J. Enhanced phenylephrine-induced
rhythmic activity in the atherosclerotic mouse aorta via an increase in opening of KCa
channels: relation to Kv channels and nitric oxide//Brit. J. Pharmac. � 1999. �
128(3). � P.637-646.

19. Vanhoutte P.M., Shimokawa H. Endotelium-derived relaxing factor and coronary
vasospasm//Circulation. � 1989. � 80, ¹ 1. � P.1-9.

20. Yokoyama M., Henry P.D. Sensitization of isolated canine coronary arteries to calcium
ions after exposure to cholesterol//Circulat. Res. � 1979. � 45, ¹ 6. � P.479-486.

21. Yokoyama M., Akita H., Mizutani T. et al. Hyperreactivity of coronary arterial smooth
muscles in response to ergonovin from rabbit with hereditary hyperlipidemia//Ibit. �
1983. � 53, ¹ 1. � P.63-71.

Ìàòåð³àë íàä³éøîâ
äî ðåäàêö³¿ 10.05.2000

²í-ò ô³ç³îëîã³¿ ³ì. Î.Î.Áîãîìîëüöÿ
ÍÀÍ Óêðà¿íè

Ìåõàí³çìè ïîñèëåíî¿ ñóäèííî¿ ñêîðîòëèâîñò³


