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Âïëèâ áëîêàäè ãë³êîë³çó
òà ì³îåíäîòåë³àëüíîãî åëåêòðè÷íîãî çâ�ÿçêó
íà ðîçâèòîê ñêîðîòëèâèõ ðåàêö³é ñò³íêè ëåãåíåâèõ
àðòåð³é òà àîðòè ùóð³â ï³ä ä³ºþ ã³ïîêñ³¿

Èññëåäîâàëè âëèÿíèå áëîêàäû ãëèêîëèçà íà ðàçâèòèå ãèïîêñè÷åñêèõ ðåàêöèé èçîëèðîâàííûõ
ïðåïàðàòîâ ëåãî÷íûõ àðòåðèé è ãðóäíîé àîðòû êðûñ â êîíòðîëå, ïîñëå èõ äåýíäîòåëèçàöèè
è ïðè áëîêàäå ìèîýíäîòåëèàëüíîé ýëåêòðè÷åñêîé ñâÿçè. Ñåëåêòèâíàÿ áëîêàäà ãëèêîëèçà
âûçûâàëà ðåâåðñèþ ãèïîêñè÷åñêîé êîíñòðèêöèè ïðåïàðàòîâ ëåãî÷íûõ àðòåðèé, íî íå ãèïîê-
ñè÷åñêîé äèëàòàöèè ïðåïàðàòîâ àîðòû. Ãèïîêñè÷åñêàÿ êîíñòðèêöèÿ ïðåïàðàòîâ ëåãî÷íûõ
àðòåðèé èñ÷åçàëà ïîñëå èõ äåýíäîòåëèçàöèè è íå èçìåíÿëàñü ïðè ïîñëåäóþùåé áëîêàäå
ãëèêîëèçà. Êðîìå òîãî, áëîêàäà ãëèêîëèçà íå âëèÿëà íà ãèïîêñè÷åñêèå ðåàêöèè ïðåïàðàòîâ
ëåãî÷íûõ àðòåðèé ñ çàáëîêèðîâàííîé ìèîýíäîòåëèàëüíîé ýëåêòðè÷åñêîé ñâÿçüþ. Ðåçóëüòàòû
íàøèõ èññëåäîâàíèé ñâèäåòåëüñòâóþò î òîì, ÷òî âûçâàííàÿ ãèïîêñèåé êîíñòðèêöèÿ ëåãî÷-
íûõ àðòåðèé, â îòëè÷èè îò ãèïîêñè÷åñêîé äèëàòàöèè àîðòû, ÿâëÿåòñÿ ýíäîòåëèéçàâèñèìîé.
Ïðè ýòîì â ðàçâèòèå ãèïîêñè÷åñêîé ëåãî÷íîé âàçîêîíñòðèêöèè âîâëå÷åí ãëèêîëèç â ýíäî-
òåëèàëüíûõ êëåòêàõ, ãäå îí ìîæåò áûòü ñâÿçàí ñ ôîðìèðîâàíèåì äåïîëÿðèçóþùèõ ýëåêòðè-
÷åñêèõ ñèãíàëîâ ê ãëàäêèì ìûøöàì, îáóñëàâëèâàÿ êîíñòðèêòîðíîå âëèÿíèå ýíäîòåëèÿ íà
ñòåíêó ëåãî÷íûõ àðòåðèé â óñëîâèÿõ ãèïîêñèè.

ÂÑÒÓÏ

Â³äîìî, ùî ã³ïîêñ³ÿ âèêëèêàº ñêîðî÷åííÿ
ñò³íêè ëåãåíåâèõ àðòåð³é ññàâö³â, íà â³ä-
ì³íó â³ä ñóäèí ñèñòåìíîãî êîëà êðîâî-
îá³ãó, äå ï³ä ä³ºþ ã³ïîêñ³¿ ñïîñòåð³ãàºòüñÿ
âàçîäèëàòàö³ÿ. Ã³ïîêñè÷íà ëåãåíåâà âà-
çîêîíñòðèêö³ÿ (ÃËÂ) ëåæèòü â îñíîâ³ ïàòî-
ãåíåçó ã³ïîêñè÷íî¿ ëåãåíåâî¿ ã³ïåðòåíç³¿,
âíàñë³äîê ÿêî¿ ìîæå ðîçâèíóòèñÿ ã³ïåð-
òðîô³ÿ ïðàâîãî øëóíî÷êà òà ñåðöåâà íå-
äîñòàòí³ñòü. Ìåõàí³çìè ðîçâèòêó ÃËÂ äî-
ñ³ îñòàòî÷íî íå ç�ÿñîâàíî, çîêðåìà íå âèç-
íà÷åíî âíóòð³øíüîêë³òèíí³ ñèãíàëüí³ øëÿ-
õè òà ñåíñîðè.

Äîáðå â³äîìî, ùî ä³ÿ ã³ïîêñ³¿ íà ñó-
äèíí³ ãëàäåíüêîì�ÿçîâ³ êë³òèíè (ÃÌÊ) ïî-
â�ÿçàíà ç³ çì³íàìè ³îííî¿ ïðîíèêíîñò³ êë³-

òèííî¿ ìåìáðàíè [5, 7, 17] âíàñë³äîê çì³í
îêèñíî-â³äíîâíîãî ñòàíó êë³òèíè [12, 25],
ùî ïðèçâîäèòü äî êîëèâàíü âíóòð³øíüî-
êë³òèííî¿ êîíöåíòðàö³¿ ³îí³â Ñà2+ ([Ca2+]

i
).

Ïîêàçàíî, ùî â ÃÌÊ ëåãåíåâèõ àðòåð³é
ã³ïîêñ³ÿ âèêëèêàº ï³äâèùåííÿ [Ca2+]

i
 [19].

Öå ìîæå áóòè ïîâ�ÿçàíî ³ç ïðèãí³÷åííÿì
êàë³ºâèõ êàíàë³â òà íàñòóïíèì âõîäîì
Ñà2+ ÷åðåç êàëüö³ºâ³ êàíàëè L-òèïó [23],
âèâ³ëüíåííÿì Ñà2+ ³ç âíóòð³øíüîêë³òèííèõ
ì³ñöü çâ�ÿçóâàííÿ [8] òà àêòèâàö³ºþ íå-
çàëåæíèõ â³ä ìåìáðàííîãî ïîòåíö³àëó
øëÿõ³â âõîäó Ñà2+ [13]. Òàêîæ â³äîìî, ùî
ó ðîçâèòîê ÃËÂ çíà÷íèé âíåñîê ðîáèòü
åíäîòåë³é, çä³éñíþþ÷è ìîäóëþþ÷èé (ãó-
ìîðàëüíèé) âïëèâ íà ÃÌÊ [1, 10, 20].

Á³ëüø³ñòü ³ñíóþ÷èõ òåîð³é ùîäî âíóò-
ð³øíüîêë³òèííèõ ëàíîê, ÷óòëèâèõ äî çíè-
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æåííÿ ñòóïåíÿ ðÎ
2
 ðîçãëÿäàþòü îêñèäàçè

ì³òîõîíäð³àëüíîãî åëåêòðîííî-òðàíñïîðò-
íîãî ëàíöþãà [9, 21] ÿê äæåðåëî êëþ÷î-
âîãî ñèãíàëó ó âèãëÿä³ ðåàêòèâíèõ âèä³â
êèñíþ àáî çì³í îêèñíî-â³äíîâíîãî ñòàíó
êë³òèíè [22]. Ðàçîì ç òèì òêàíèííà êèñ-
íåâà íåñòà÷à ìîæå áåçïîñåðåäíüî âïëè-
âàòè íà åíåðãîïîñòà÷àííÿ ÿê ÃÌÊ, òàê ³
åíäîòåë³îöèò³â. Â³äîìî, ùî ïî÷àòêîâèé
åòàï êë³òèííîãî äèõàííÿ, ÿêèì º ãë³êîë³ç,
ñàì çäàòíèé çàáåçïå÷óâàòè òðåòèíó óòâî-
ðåííÿ ÀÒÔ ó ñóäèííèõ ÃÌÊ [23]. Ïîêà-
çàíî, ùî ãë³êîë³ç ìîæå â³ä³ãðàâàòè âàæ-
ëèâó ðîëü ó ðîçâèòêó ñêîðîòëèâèõ ðåàê-
ö³é ñò³íêè êðîâîíîñíèõ ñóäèí ïðè ã³ïîêñ³¿
[2, 3]. Çîêðåìà, âñòàíîâëåíî ôåíîìåí ðå-
âåðñ³¿ ã³ïîêñè÷íî¿ êîíñòðèêòîðíî¿ ðåàê-
ö³¿ ëåãåíåâèõ àðòåð³é íà äèëàòàòîðíó çà
óìîâ áëîêàäè ãë³êîë³çó [4, 16]. Êð³ì òîãî,
ÿê áóëî ïîêàçàíî ðàí³øå, çà äîïîìîãîþ
ãë³êîë³çó çì³íþºòüñÿ ìåìáðàííèé ïîòåí-
ö³àë åíäîòåë³îöèò³â ó ðàç³ ã³ïîêñ³¿ [16].
Êðàùå ðîçóì³ííÿ ìåõàí³çì³â ÃËÂ º íåîá-
õ³äíèì äëÿ ë³êóâàííÿ ã³ïîêñè÷íî¿ ëåãåíå-
âî¿ ã³ïåðòåíç³¿ òà âèçíà÷åííÿ øëÿõ³â ¿¿ åôåê-
òèâíî¿ ôàðìàêîëîã³÷íî¿ êîðåêö³¿.

Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äèòè
ðîëü ãë³êîë³çó ó ôîðìóâàíí³ ã³ïîêñè÷íèõ
ðåàêö³é ñò³íêè ìàã³ñòðàëüíèõ àðòåð³é ëå-
ãåíåâîãî òà ñèñòåìíîãî ê³ë êðîâîîá³ãó.

ÌÅÒÎÄÈÊÀ

Åêñïåðèìåíòè ïðîâîäèëè íà ê³ëüöåâèõ ñåã-
ìåíòàõ ëåãåíåâèõ àðòåð³é ³ ãðóäíî¿ àîðòè
ùóð³â îáîõ ñòàòåé ìàñîþ 200 � 250 ã. Òâà-
ðèíè áóëè àíåñòåçîâàí³ ôåíîáàðá³òàëîì
(50 ìã/êã) òà çàáèò³ öåðâ³êàëüíîþ äèñ-
ëîêàö³ºþ ç íàñòóïíèì çíåêðîâëåííÿì. Ñêî-
ðîòëèâó àêòèâí³ñòü ïðåïàðàò³â ðåºñòðó-
âàëè â ³çîìåòðè÷íîìó ðåæèì³. Ïåðôóç³þ
³íòàêòíèõ ñóäèííèõ ñåãìåíò³â ïðîâîäèëè
òåðìîñòàòîâàíèì (36 � 37 oÑ) ðîç÷èíîì
Êðåáñà íàñòóïíîãî ñêëàäó (â ììîëü/ë):
NaCl � 133; KCl � 4,7; NaHCO

3
 � 16,3; NaH

2
PO

4
 �

1,38; CaCl
2
 � 2,5; MgCl

2
 � 1,2; ãëþêîçà � 7,77;

(ðÍ 7,3 � 7,4). Äîñë³äæåííÿ ñêîðîòëèâèõ
ðåàêö³é ³íòàêòíèõ ñóäèííèõ ïðåïàðàò³â
ïðîâîäèëè íà ôîí³ ïîïåðåäíüîãî ¿õ ñêî-
ðî÷åííÿ íîðàäðåíàë³íîì ó êîíöåíòðàö³¿
3�10-7 ìîëü/ë. Äååíäîòåë³çàö³þ ñóäèííèõ
ïðåïàðàò³â çä³éñíþâàëè ìåõàí³÷íèì øëÿ-
õîì, à ¿¿ ïåðåâ³ðêó � çà äîïîìîãîþ àï-
ë³êàö³¿ àöåòèëõîë³íó (10-5 ìîëü/ë), ÿêèé çà
â³äñóòíîñò³ åíäîòåë³þ âèêëèêàâ ñêîðî-
÷åííÿ ñóäèííîãî ïðåïàðàòó.

Áëîêàäó ïðîâåäåííÿ åëåêòðè÷íèõ ñòðó-
ì³â â³ä åíäîòåë³þ äî ãëàäåíüêèõ ì�ÿç³â
çä³éñíþâàëè ïîïåðåäíüîþ 15-õâèëèííîþ
àïë³êàö³ºþ 18β-ãë³öèðåòèíîâî¿ êèñëîòè
(2�10-5 ìîëü/ë) [24]. Äëÿ áëîêàäè ãë³êîë³çó
âèêîðèñòîâóâàëè ñåëåêòèâíèé áëîêàòîð
ãë³öåðàëüäåã³ä-3-ôîñôàòäåã³äðîãåíàçè ìî-
íîéîäàöåòàò (10-5 ìîëü/ë) ó êîìá³íàö³¿ ç
ï³ðóâàòîì (10-3 ìîëü/ë).

Íîðìîêñè÷íèé ñòàí ñòâîðþâàëè áàð-
áàòóâàííÿì áóôåðíîãî ðîç÷èíó ñóì³øøþ
ãàç³â 21% O

2
, 5% CO

2
, 74% N

2
. Ïàðö³àëüíèé

òèñê Î
2
 ïðè öüîìó ñòàíîâèàâ 135 � 145 ìì

ðò. ñò. Ã³ïîêñè÷íèé ñòàí ñòâîðþâàëè áàð-
áàòóâàííÿì áóôåðíîãî ðîç÷èíó ñóì³øøþ
ãàç³â 5% CO

2
 ³ 95% N

2
, çíèæóþ÷è ðÎ

2
 äî

30 � 35 ìì ðò. ñò. Ïàðö³àëüíèé òèñê êèñíþ
òà pH âèçíà÷àëè çà äîïîìîãîþ âèì³ðþ-
âà÷à ðîç÷èíåíîãî êèñíþ �Inolab Multi Le-
vel 1�, (�WTW�, Í³ìå÷÷èíà) òà pH-ìåòðà
MP 220 (�Mettler Toledo�,ÑØÀ).

Ó ðîáîò³ áóëî âèêîðèñòàíî íàñòóïí³
ôàðìàêîëîã³÷í³ àãåíòè: àöåòèëõîë³í, 18β-
ãë³öèðåòèíîâà êèñëîòà, ìîíîéîäàöåòàò,
àðòåðèíîë, ï³ðóâàò íàòð³þ (�Sigma�, ÑØÀ).

Àìïë³òóäà ñêîðîòëèâèõ ðåàêö³é ïðåä-
ñòàâëåíà ÿê M±m äëÿ ê³ëüêîñò³ åêñïåðè-
ìåíò³â (n). Äîñòîâ³ðí³ñòü ðîçõîäæåíü ì³æ
çíà÷åííÿìè âèçíà÷àëè çà êðèòåð³ºì t Ñòüþ-
äåíòà. Ðîçõîäæåííÿ ââàæàëèñÿ ñòàòèñòè÷-
íî äîñòîâ³ðíèìè ïðè Ð<0,05.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ã³ïîêñ³ÿ (ðÎ2
=30 � 35 ìì ðò. ñò.) âèêëè-

êàëà äâîôàçíó ðåàêö³þ ñò³íêè ³çîëüîâàíèõ
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ïðåïàðàò³â ëåãåíåâèõ àðòåð³é, ïîïåðåäíüî
àêòèâîâàíèõ íîðàäðåíàë³íîì, ÿêà ñêëà-
äàëàñü ³ç øâèäêîãî òðàíçèòîðíîãî ñêî-
ðî÷åííÿ òà íàñòóïíîãî ïîâ³ëüíîãî ðîçñëàá-
ëåííÿ. Äååäîòåë³çîâàí³ ïðåïàðàòè ëåãå-
íåâèõ àðòåð³é â³äïîâ³äàëè íà ã³ïîêñ³þ ðîç-
ñëàáëåííÿì. ²íòàêòí³ ïðåïàðàòè ëåãåíå-
âèõ àðòåð³é ï³ñëÿ 15-õâèëèííî¿ ïðå³íêó-
áàö³¿ 18β-ãë³öèðåòèíîâîþ êèñëîòîþ, ÿêà
ðîç�ºäíóº åëåêòðè÷íèé çâ�ÿçîê ì³æ åíäî-
òåë³àëüíèì øàðîì ³ ãëàäåíüêèìè ì�ÿçàìè
òà ïîðóøóº îáì³í åëåêòðè÷íèìè ñèãíà-
ëàìè ì³æ íèìè, â³äïîâ³äàëè íà ä³þ ã³-
ïîêñ³¿ òðàíçèòîðíèì ñêîðî÷åííÿì, ÿêå
äîñòîâ³ðíî çìåíøóâàëîñÿ ïîð³âíÿíî ç
ðåàêö³ºþ ³íòàêòíèõ ïðåïàðàò³â, íå îá-
ðîáëåíèõ 18β-ãë³öèðåòèíîâîþ êèñëîòîþ
(ðèñóíîê, ²).

Ïîïåðåäíÿ 20-õâèëèííà àïë³êàö³ÿ ñå-
ëåêòèâíîãî áëîêàòîðà ãë³êîë³çó ìîíîéîä-
àöåòàòó â êîìá³íàö³¿ ç ï³ðóâàòîì, ÿêèé º
ñóáñòðàòîì öèêëó òðèêàðáîíîâèõ êèñëîò,
âèêëèêàëà ðåâåðñ³þ ã³ïîêñè÷íî¿ êîíñò-
ðèêòîðíî¿ â³äïîâ³ä³ ³íòàêòíèõ ïðåïàðàò³â
ëåãåíåâèõ àðòåð³é íà äèëàòàòîðíó, îäíàê
íå âïëèâàëà íà ã³ïîêñè÷-í³ ðåàêö³¿ ïðå-
ïàðàò³â ëåãåíåâèõ àðòåð³é ï³ñëÿ ¿õ äååí-
äîòåë³çàö³¿ àáî áëîêàäè ì³îåíäîòåë³àëü-
íîãî åëåêòðè÷íîãî çâ�ÿçêó 18β-ãë³öèðå-
òèíîâîþ êèñëîòîþ (äèâ. ðèñóíîê, ²).

²íòàêòí³ ïðåïàðàòè ãðóäíî¿ àîðòè, ïî-
ïåðåäíüî ñêîðî÷åí³ íîðàäðåíàë³íîì, â³ä-
ïîâ³äàëè íà ã³ïîêñ³þ ðîçñëàáëåííÿì òàê
ñàìî, ÿê ³ ï³ñëÿ ¿õ äååíäîòåë³çàö³¿. Ïîïå-
ðåäíÿ 15-õâèëèííà áëîêàäà ì³îåíäîòåë³-
àëüíîãî åëåêòðè÷íîãî çâ�ÿçêó 18β-ãë³öè-
ðåòèíîâîþ êèñëîòîþ âèêëèêàëà íåâåëèêå
òðàíçèòîðíå ñêîðî÷åííÿ ³íòàêòíèõ ïðåïà-
ðàò³â ãðóäíî¿ àîðòè ó â³äïîâ³äü íà ã³ïîê-
ñ³þ. Ïîïåðåäíÿ ñåëåêòèâíà áëîêàäà ãë³-
êîë³çó ìîíîéîäàöåòàòîì ó êîìá³íàö³¿ ç
ï³ðóâàòîì íå âïëèâàëà íà ã³ïîêñè÷í³ ðå-
àêö³¿ ³íòàêòíèõ ïðåïàðàò³â, ïðå-
ïàðàò³â îáðîáëåíèõ 18β-ãë³öèðåòèíîâîþ
êèñëîòîþ òà äååíäîòåë³çîâàíèõ ïðåïàðà-
ò³â ãðóäíî¿ àîðòè (äèâ. ðèñóíîê, ²²).

Îòðèìàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü
ïðî òå, ùî ÃËÂ ïîâ�ÿçàíà ç ãë³êîë³çîì,
îñê³ëüêè éîãî áëîêàäà â ³íòàêòíèõ ïðå-
ïàðàòàõ ëåãåíåâèõ àðòåð³é ïîâí³ñòþ óñó-
âàº êîíñòðèêòîðíó ðåàêö³þ íà ã³ïîêñ³þ.
Îäíàê òîé ôàêò, ùî áëîêàäà ãë³êîë³çó íå
âïëèâàº íà ã³ïîêñè÷í³ ðåàêö³¿ äååíäîòå-
ë³çîâàíèõ ëåãåíåâèõ àðòåð³é, ìîæå äîâî-
äèòè òå, ùî â ï³äòðèìàíí³ ÃËÂ áåðóòü
ó÷àñòü ïîâ�ÿçàí³ ³ç ãë³êîë³çîì ìåòàáîë³÷í³
çñóâè â åíäîòåë³àëüíèõ êë³òèíàõ.

Â³äîìî, ùî ÃËÂ çàëåæèòü â³ä âïëèâó
åíäîòåë³þ [1, 10, 20] ³ öå òàêîæ ìîæíà
áà÷èòè ç ðåçóëüòàò³â íàøèõ äîñë³äæåíü.
Ðàçîì ç òèì íàø³ äîñë³äæåííÿ ïîêàçóþòü,
ùî ìîäóëþþ÷èé âïëèâ åíäîòåë³þ íà ðîç-
âèòîê ã³ïîêñè÷íèõ ðåàêö³é ³ ëåãåíåâèõ, ³
ñèñòåìíèõ àðòåð³é, ìîæëèâî, º áàãàòîêîì-
ïîíåíòíèì. Ç îäíîãî áîêó, â³äì³íí³ñòü ó
ðåàêö³ÿõ íà ã³ïîêñ³þ ñò³íêè ñóäèí ëåãå-
íåâîãî òà ñèñòåìíîãî êðîâîîá³ãó ìîæå
áóòè çóìîâëåíà çñóâîì ï³ä ä³ºþ ã³ïîêñ³¿
áàëàíñóâàííÿ ó âçàºìîä³¿ åíäîòåë³àëüíèõ
ã³ïåðïîëÿðèçóþ÷èõ ³ äåïîëÿðèçóþ÷èõ
ìåìáðàíó ÃÌÊ ôàêòîð³â [15]. Âñòàíîâëå-
íî, ùî ï³äòðèìàííÿ ÃËÂ çàëåæèòü â³ä ãë³-
êîë³òè÷íîãî ÀÒÔ [11]. Ìîæíà ïðèïóñòè-
òè, ùî åíäîòåë³éçàëåæíå ôîðìóâàííÿ ÃËÂ
ïîâ�ÿçàíå ç çàëó÷åííÿì ÀÒÔ ãë³êîë³òè÷-
íîãî ïîõîäæåííÿ ó ïðîöåñè â åíäîòåë³¿,
êîòð³ çóìîâëþþòü ãóìîðàëüíèé éîãî âïëèâ
íà ÃÌÊ ëåãåíåâèõ àðòåð³é ïðè ã³ïîêñ³¿.
Ìîæëèâî, ðîçâèòîê ÃËÂ îïîñåðåäêîâàíèé
ùå íå ³äåíòèô³êîâàíèì åíäîòåë³àëüíèì
ôàêòîðîì, ïðî ÿêèé ïîâ³äîìëÿþòü äåÿê³
àâòîðè [14], ñèíòåç, á³îòðàíñôîðìàö³ÿ àáî
âèâ³ëüíåííÿ ÿêîãî ìîæóòü çàëåæàòè â³ä
ãë³êîë³çó. Ðàçîì ç òèì íàø³ äîñë³äè íà
àîðò³ ïîêàçóþòü, ùî åíäîòåë³é íå º íåîá-
õ³äíèì äëÿ ôîðìóâàííÿ äèëàòàòîðíî¿ ðå-
àêö³¿ ñò³íêè ñèñòåìíèõ ìàã³ñòðàëüíèõ ñó-
äèí íà ã³ïîêñ³þ ³, íà â³äì³íó â³ä ëåãåíåâèõ
àðòåð³é, ãë³êîë³ç, ìîæëèâî, íå çàëó÷åíèé
ó ¿¿ ðîçâèòîê. Òàêà ðåàêö³ÿ ñò³íêè àîðòè
íà ã³ïîêñ³þ ìîæå áóòè íàñë³äêîì çíèæåí-
íÿ åíåðãîóòâîðåííÿ ÃÌÊ ÷åðåç ã³ïîêñè÷íå
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Âïëèâ ìîíîéîäàöåòàòó íà ã³ïîêñè÷í³ ðåàêö³¿ ïðåïàðàò³â ëåãåíåâèõ àðòåð³é (²) òà ãðóäíî¿ àîðòè (²²) ùóð³â ïðè
³íòàêòíîìó åíäîòåë³¿ (à), ïðè çðóéíîâàíîìó åíäîòåë³¿ (á) òà ïðè áëîêàä³ ì³îåíäîòåë³àëüíîãî åëåêòðè÷íîãî
çâ�ÿçêó 18β-ãë³öèðåòèíîâîþ êèñëîòîþ (â): 1 �  ³íòàêòíèé åíäîòåë³é, 2 � ³íòàêòíèé åíäîòåë³é ³ ìîíîéîäàöåòàò, 3 �
äååíäîòåë³çàö³ÿ, 4 � äååíäîòåë³çàö³ÿ ³ ìîíîéîäàöåòàò, 5 � ³íòàêòíèé åíäîòåë³é, 18β-ãë³öèðåòèíîâà êèñëîòà ³
ìîíîéîäàöåòàò.
Çà óìîâíèé íóëü ïðèéíÿòî ð³âåíü òîíóñó, ñòâîðåíèé ä³ºþ íîðàäðåíàë³íó.
* Ð<0,05 � â³ðîã³äí³ çì³íè â³äíîñíî ðåàêö³é ³íòàêòíèõ ïðåïàðàò³â; n = 8 � 16.
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ïðèãí³÷åííÿ îêèñíîãî ôîñôîðèëþâàííÿ
[11].

²íøèì çíà÷íèì êîìïîíåíòîì ìîäóëþ-
þ÷îãî âïëèâó åíäîòåë³þ íà ðîçâèòîê ã³-
ïîêñè÷íèõ ðåàêö³é ñóäèííî¿ ñò³íêè, ÿê ìîæ-
íà ïîáà÷èòè ç íàøèõ äîñë³äæåíü, ìîæóòü
áóòè åëåêòðè÷í³ ñèãíàëè â³ä åíäîòåë³þ äî
ÃÌÊ. Ïðî öå ñâ³ä÷èòü òîé ôàêò, ùî ïîðó-
øåííÿ ì³îåíäîòåë³àëüíîãî åëåêòðè÷íîãî
çâ�ÿçêó ïðèçâîäèòü äî çíà÷íîãî çìåíøåííÿ
ÃËÂ òà ïîÿâè òðàíçèòîðíî¿ êîíñòðèêòîð-
íî¿ â³äïîâ³ä³ íà ã³ïîêñ³þ â àîðò³ (äèâ. ðè-
ñóíîê ², ²²). Â³äîìî, ùî åíäîòåë³àëüí³ òà
ãëàäåíüêîì�ÿçîâ³ êë³òèíè óòâîðþþòü ì³æ
ñîáîþ ì³îåíäîòåë³àëüí³ êîíòàêòè [31]. Çì³-
íè ìåìáðàííîãî ïîòåíö³àëó åíäîòåë³îöè-
ò³â ìîæóòü åëåêòðîòîí³÷íî ïåðåäàâàòèñÿ
÷åðåç ö³ êîíòàêòè íà ÃÌÊ [6, 24]. Òàêèì
ñèãíàëîì ìîæå áóòè äåïîëÿðèçàö³ÿ, ÿêà
ñïîñòåð³ãàºòüñÿ íà ìåìáðàí³ åíäîòåë³î-
öèò³â ï³ä ä³ºþ ã³ïîêñ³¿ ³ çàëåæèòü â³ä ãë³-
êîë³çó [16]. Ìîæíà ïðèïóñòèòè, ùî òàê³
çì³íè ìåìáðàííîãî ïîòåíö³àëó åíäîòåë³î-
öèò³â, ðîçïîâñþäæóþ÷èñü íà ìåìáðàíó
ÃÌÊ, çäàòí³ âèêëèêàòè ¿¿ äåïîëÿðèçàö³þ
òà ñêîðî÷åííÿ. ßê ïîêàçóþòü ðåçóëüòàòè
íàøîãî äîñë³äæåííÿ, ãë³êîë³ç çàëó÷åíèé
ñàìå ó ôîðìóâàííÿ ì³îåíäîòåë³àëüíèõ åëåêò-
ðè÷íèõ ñèãíàë³â, ÿê³ ìîæóòü âèíèêàòè ï³ä
ä³ºþ ã³ïîêñ³¿ â åíäîòåë³¿, îñê³ëüêè éîãî
áëîêàäà íå âïëèâàº íà ã³ïîêñè÷í³ ðåàêö³¿
í³ ëåãåíåâèõ àðòåð³é, í³ àîðòè çà óìîâ áëî-
êàäè ì³îåíäîòåë³àëüíîãî åëåêòðè÷íîãî
çâ�ÿçêó.

Îòæå, ðåçóëüòàòè íàøèõ äîñë³äæåíü
ñâ³ä÷àòü ïðî òå, ùî ã³ïîêñè÷íà êîíñòðèê-
òîðíà ðåàêö³ÿ ëåãåíåâèõ àðòåð³é, íà â³ä-
ì³íó â³ä ã³ïîêñè÷íî¿ âàçîäèëàòàö³¿ àîð-
òè, º åíäîòåë³éçàëåæíîþ. Ïðè öüîìó ó
ðîçâèòîê ÃËÂ çàëó÷åíèé ãë³êîë³ç â åí-
äîòåë³àëüíèõ êë³òèíàõ, äå â³í ìîæå áó-
òè ïîâ�ÿçàíèé ³ç ôîðìóâàííÿì åëåêò-
ðè÷íèõ ñèãíàë³â äî ÃÌÊ, çóìîâëþþ÷è
êîíñòðèêòîðíèé âïëèâ åíäîòåë³þ íà òî-
íóñ ñò³íêè ëåãåíåâèõ àðòåð³é ï³ä ä³ºþ
ã³ïîêñ³¿.

I.V. Kizub, A.I. Soloviev, A.A. Moibenko, A.V. Stefanov

THE INFLUENCE OF GLYCOLYSIS AND BLOCKADE
OF MYOENDOTHELIAL GAP JUNCTIONS ON CON-
TRACTILE RESPONSES OF PULMONARY ARTERY
AND AORTA IN RATS UNDER HYPOXIA

The effects of blockade of glycolysis on the contractile activ-
ity of isolated vascular rings of both the pulmonary artery
and. the thoracic aorta were studied under hypoxia in intact,
denuded vessels and those with blocked myoendothelial elec-
trical coupling. The blockade of glycolysis led to a reversion
of a hypoxic contraction in the pulmonary artery but had no
effect on hypoxic dilatation of the aorta. Hypoxic constric-
tion of the pulmonary artery was abolished after denudation
and stayed unchanged at the following blockade of glycoly-
sis. Moreover, blockade of glycolysis had no effect on the
hypoxic responses of the pulmonary artery after blockade of
the myoendothelial gap junctions. The data suggest that hy-
poxic contraction of the pulmonary artery is endothelium-
dependent, in contrast to the hypoxic dilatation of the aorta.
It is likely that glycolysis in endothelial cells and myoendot-
helial gap junctions contribute to hypoxic pulmonary vaso-
constriction due to formation and conduction the depolariz-
ing electrical signals from endothelial cells to smooth muscles
causing their contraction under hypoxia.
Institute of Pharmacology and Toxicology Academy of Medi-
cal Sciences of Ukraine, Kiev,
A.A. Bogomoletz Institute of Physiology National Academy of
Sciences of Ukraine, Kiev
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