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Ðàíí³é ìàðêåð ïîøêîäæåííÿ ì³îêàðäà
ïðè ³øåì³¿�ðåïåðôóç³¿ ñåðöÿ ó ñîáàê
³ ïðè îïåðàö³ÿõ ç³ øòó÷íèì êðîâîîá³ãîì ó ëþäåé

Êëèíèêî-ýêñïåðèìåíòàëüíîå èññëåäîâàíèå áûëî ïðîâåäåíî ó 11 ïàöèåíòîâ â õîäå îïåðàöèé ñ
èñïîëüçîâàíèåì èñêóññòâåííîãî êðîâîîáðàùåíèÿ è êðîâÿíîé êàðäèîïëåãèè, è íà 9
íàðêîòèçîâàííûõ ñîáàêàõ ñ ïðîâåäåíèåì ìîäåëèðîâàíèÿ èøåìèè�ðåïåðôóçèè ìèîêàðäà.
Îäíîâðåìåííî ñ ðåãèñòðàöèåé ïîêàçàòåëåé ðàáîòû ñåðäöà è ãåìîäèíàìèêè ñïåêòðî-
ôîòîìåòðè÷åñêè îïðåäåëÿëè ìèòîõîíäðèàëüíûé ôàêòîð â âåíîçíîé êðîâè èç ïðàâîãî
ïðåäñåðäèÿ. Â êðîâè âûÿâëåíî çíà÷èòåëüíîå ïîâûøåíèå îïòè÷åñêîé ïëîòíîñòè ïîãëîùåíèÿ.
Âî âðåìÿ îïåðàöèé ñ èñêóññòâåííûì êðîâîîáðàùåíèåì, â ïåðèîä ðåïåðôóçèè óðîâåíü
ìèòîõîíäðèàëüíîãî ôàêòîðà òàêæå óâåëè÷èâàëîñÿ ïî÷òè âòðîå â ñðàâíåíèè ñ êîíòðîëåì.
Åãî ìàêñèìàëüíîå çíà÷åíèå êîððåëèðèâàëî ñ ÷àñòîòîé è òÿæåñòüþ ïîñëåîïåðàöèîííûõ
íàðóøåíèé ñåðäå÷íîãî ðèòìà, ñòåïåíüþ âûðàæåííîñòè ãèïîêñèè ìèîêàðäà, à òàêæå ñ
áèîõèìè÷åñêèìè ïîêàçàòåëÿìè ïîâðåæäåíèÿ òêàíè. Òàêèì îáðàçîì, â ýêñïåðèìåíòàëüíûõ è â
êëèíè÷åñêèõ óñëîâèÿõ èøåìèÿ ìèîêàðäà ñîïðîâîæäàëàñü àêòèâàöèåé ìèòîõîíäðèàëüíîé ïîðû,
÷òî ïðèâîäèëî ê ðåïåðôóçèîííûì ïîâðåæäåíèÿì ìèîêàðäà è âûñâîáîæäåíèþ ìèòîõîíä-
ðèàëüíîãî ôàêòîðà. Ìåòîäèêà åãî îïðåäåëåíèÿ äàåò âîçìîæíîñòü ïðåäëàãàòü ìèòîõîíä-
ðèàëüíûé ôàêòîð â êà÷åñòâå ðàííåãî ìàðêåðà èøåìè÷åñêèõ ïîâðåæäåíèé, à òàêæå
îòêðûâàíèÿ ìèòîõîíäðèàëüíîé ïîðû in vivo.

ÂÑÒÓÏ

Ðàííº âèÿâëåííÿ ³øåì³÷íèõ ïîøêîäæåíü
ì³îêàðäà � öå âàæëèâà ïðîãíîñòè÷íà îçíà-
êà, ÿêà çàáåçïå÷óº ñâîº÷àñí³ñòü òà åôåê-
òèâí³ñòü â³äíîâëþâàëüíèõ çàõîä³â. Òðèâà-
ëèé ÷àñ ó ä³àãíîñòèö³ ³øåì³÷íèõ ïîøêîä-
æåíü ì³îêàðäà øèðîêî âèêîðèñòîâóâàëîñÿ
âèçíà÷åííÿ ó êðîâ³ ð³âíÿ àêòèâíîñò³ òàêèõ
ôåðìåíò³â, ÿê êðåàòèíôîñôîê³íàçà (ÊÔÊ),
ëàêòàòäåã³äðîãåíàçà (ËÄÃ), à òàêîæ àñïàð-
òàòàì³íîòðàíñôåðàçà (ÀÑÒ). Äëÿ á³ëüø
òî÷íî¿ ä³àãíîñòèêè ïîøêîäæåííÿ ì³îêàðäà
íèí³ âèêîðèñòîâóþòü âèçíà÷åííÿ âì³ñòó
ì³îêàðä³àëüíî¿ ôðàêö³¿ ÊÔÊ � ìâ-ôðàêö³¿
ÊÔÊ, ì³îãëîá³íó, òðîïîí³íó Ò òà I [6].
Íàêîïè÷åí³ çà îñòàíí³ ðîêè äàí³ â ãàëóç³
ô³ç³îëîã³¿, á³îõ³ì³¿ òà á³îô³çèêè âêàçóþòü íà

âèêëþ÷íó ðîëü ì³òîõîíäð³é ó ðîçâèòêó
ðåïåðôóç³éíèõ ³ òîêñè÷íèõ óðàæåíü ñåðöå-
âî-ñóäèííî¿ ñèñòåìè [7, 8]. Êëþ÷îâîþ ëàí-
êîþ â ìåõàí³çì³ ðîçâèòêó òàêèõ ïîøêîä-
æåíü ìîæå áóòè óòâîðåííÿ òà â³äêðèâàííÿ
ì³òîõîíäð³àëüíèõ ïîð (ÌÏ) òðàíçèòîðíî¿
ïðîíèêíîñò³, ÿê³ âïëèâàþòü íà ìåòàáîë³çì
êë³òèíè òà º âèçíà÷àëüíèìè ó ðîçâèòêó
àïîïòîçó àáî íåêðîçó òêàíèí [9, 10, 11]. Çà
ðîçðîáëåíîþ ó â³ää³ë³ ô³ç³îëîã³¿ êðîâîîá³ãó
ìåòîäèêîþ ñïåêòðîôîòîìåòðè÷íîãî âèçíà-
÷åííÿ â³äêðèâàííÿ ÌÏ ç âèâ³ëüíåííÿ ó
â³äò³êàþ÷èé â³ä ³øåì³çîâàíî¿  òêàíèíè
ñîëüîâèé ðîç÷èí ì³òîõîíäð³àëüíîãî ôàêòîðà
ïðîâîäèëèñü åêñïåðèìåíòè íà ³çîëüîâàíîìó
ñåðö³, ì³îêàðä³àëüí³é òðàáåêóë³ òà ñóäèííèõ
ñìóæêàõ, â ÿêèõ áóëî ïîêàçàíî, ùî ê³ëüê³ñòü
öüîãî ôàêòîðà ò³ñíî êîðåëþº ç³ ñòóïåíåì
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ïîøêîäæåííÿ ³øåì³çîâàíî¿ òêàíèíè. Áóëî
çàïðîïîíîâàíî âèêîðèñòîâóâàòè ì³òîõîíä-
ð³àëüíèé ôàêòîð ÿê ìàðêåð òàêîãî ïîøêîä-
æåííÿ [1, 2, 4, 5]. Âèõîäÿ÷è ç öüîãî, ìåòîþ
íàøî¿ ðîáîòè ñòàëî âèçíà÷åííÿ ôàêòîðà,
ÿêèé âèâ³ëüíþºòüñÿ ç ì³òîõîíäð³é ïðîòÿãîì
ïåð³îäó ³øåì³¿ òà ðåïåðôóç³¿ ì³îêàðäà ó
ëþäèíè. Êë³í³÷íå äîñë³äæåííÿ áóëî ïðîâå-
äåíî â ²íñòèòóò³ ñåðöåâî-ñóäèííî¿ õ³ðóðã³¿
³ì. Ì.Ì.Àìîñîâà ÀÌÍ Óêðà¿íè ï³ä ÷àñ
îïåðàö³é ç ïðîòåçóâàííÿ êëàïàí³â ñåðöÿ ç
âèêîðèñòàííÿì øòó÷íîãî êðîâîîá³ãó. Åêñïå-
ðèìåíòàëüíó ÷àñòèíó äîñë³äæåííÿ ïðîâîäèëè
â ²íñòèòóò³ ô³ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ íà
ñîáàêàõ.

ÌÅÒÎÄÈÊÀ

Â åêñïåðèìåíòàõ íà 9 íàðêîòèçèðîâàíèõ
ñîáàêàõ ï³ä õëîðàëîçî-óðåòàíîâèì íàðêî-
çîì (0,05 òà 0,5 ã/êã, âíóòð³øíüîâåííî) ç
ïðåìåäèêàö³ºþ êåòàì³íîì (5 ìã/êã, âíóòð³ø-
íüîì�ÿçîâî) áóëî ïðîâåäåíî ìîäåëþâàííÿ
³øåì³¿�ðåïåðôóç³¿ ì³îêàðäà ç êàòåòåðèçà-
ö³ºþ êîðîíàðíèõ àðòåð³é áåç ðîçòèíó ãðóäíî¿
êë³òêè òà ¿õ àóòîïåðôóç³ºþ êðîâ�þ ç ï³ä-
êëþ÷è÷íî¿ àðòåð³¿. Òðèâàë³ñòü ³øåì³¿ ì³î-
êàðäà â áàñåéí³ îäí³º¿ ç ã³ëî÷îê ë³âî¿ êîðî-
íàðíî¿ àðòåð³¿ ñòàíîâèëà 1 ãîä, ÷àñ ðåïåð-
ôóç³¿ òàêîæ 1 ãîä. Ï³ä ÷àñ äîñë³äó ðåºñòðó-
âàëè íàñòóïí³ ïîêàçíèêè: àðòåð³àëüíèé òèñê,
êîðîíàðíèé êðîâîò³ê çà äîïîìîãîþ åëåêòðî-
ìàãí³òíîãî ôëîóìåòðà, òèñê ó ë³âîìó øëó-
íî÷êó (Ð

ëø
), éîãî ïåðøó ïîõ³äíó (dP/dt), òèñê

ó ëåãåíåâ³é àðòåð³¿ çà äîïîìîãîþ òåíçîäàò-
÷èêà, à òàêîæ ðîçðàõîâóâàëè ïîêàçíèêè ñêî-
ðî÷óâàëüíî¿ àêòèâíîñò³ ì³îêàðäà (dP/dt

max
,

dP/dt
min

, ³íäåêñ Âåðàãóòà [12], ³íäåêñ ðîç-
ñëàáëåííÿ [3]), êîðîíàðíèé îï³ð, îï³ð ëåãå-
íåâèõ ñóäèí ³ ä³àñòîë³÷íó æîðñòê³ñòü ì³î-
êàðäà ë³âîãî øëóíî÷êà [8]. Ïàðàëåëüíî ç
ðåºñòðàö³ºþ ïîêàçíèê³â ðîáîòè ñåðöÿ òà
ãåìîäèíàì³êè ñïåêòðîôîòîìåòðè÷íî âèç-
íà÷àëè âì³ñò ì³òîõîíäð³àëüíîãî ôàêòîðà ó
ïðîáàõ âåíîçíî¿ êðîâ³, ÿêà áóëà ç³áðàíà ç
ïðàâîãî ïåðåäñåðäÿ ÷åðåç êàòåòåð ó ÿðåì-
í³é âåí³. Îïòè÷íó ãóñòèíó ïîãëèíàííÿ âèì³-

ðþâàëè çà äîïîìîãîþ ñïåêòðîôîòîìåòðà
ÑÔ-46 â  óëüòðàô³îëåòîâîìó ä³àïàçîí³
ñïåêòðà ïðè äîâæèí³ õâèë³ 230�260 íì. Äëÿ
êîíòðîëþ âèêîðèñòîâóâàëè ïðîáè êðîâ³, ÿê³
áóëè âçÿò³ äî ïî÷àòêó ³øåì³çàö³¿ ì³îêàðäà.
Äîñë³äæåííÿ ïðîâîäèëè çã³äíî ç âèìîãàìè
ªâðîïåéñüêî¿ êîíâåíö³¿ ç çàõèñòó õðåáåòíèõ
òâàðèí (Ñòðàñáóðã, 1985).

Êë³í³÷íå  îáñòåæåííÿ ç  âèçíà÷åííÿ
ì³òîõîíäð³àëüíîãî ôàêòîðà áóëî ïðîâåäåíî
ó 11 ïàö³ºíò³â ï³ä ÷àñ îïåðàö³é ç âèêîðèñ-
òàííÿì øòó÷íîãî êðîâîîá³ãó òà êðîâ�ÿíî¿
êàðä³îïëåã³¿. Ìåòîäèêà ïðîâåäåííÿ äîñë³ä-
æåííÿ â³äïîâ³äàëà Ãåëüñèíñüê³é äåêëàðàö³¿
1975 ð. òà ¿¿ ïåðåãëÿäó 1983 ð. Â³ê õâîðèõ
áóâ â³ä 31 äî 63 ðîê³â. Òðèâàë³ñòü îïåðàö³¿
ñòàíîâèëà 4 ãîä (40 õâ ± 21 õâ), øòó÷íèé
êðîâîîá³ã ï³äòðèìóâàëè 2 ãîä (30 õâ ± 8 õâ),
òðèâàë³ñòü êàðä³îïëåã³¿ 1 ãîä (46 õâ ± 9 õâ).
Ïðîáè çì³øàíî¿ âåíîçíî¿ êðîâ³ ç ïðàâîãî
ïåðåäñåðäÿ áðàëè íà ð³çíèõ åòàïàõ øòó÷-
íîãî êðîâîîá³ãó: êàðä³îïëåã³¿ òà ðåïåðôóç³¿.
ßê êîíòðîëü âèêîðèñòîâóâàëè ïðîáè êðîâ³,
ç³áðàí³ ïåðåä çóïèíêîþ ñåðöÿ òà ï³äêëþ-
÷åííÿì àïàðàòà  øòó÷íîãî  êðîâîîá³ãó
(ÀØÊ). Äëÿ îö³íêè ðîáîòè ñåðöÿ ïàö³ºíòàì
ïðîâîäèëè åëåêòðîêàðä³îãðàô³÷íå, åõîêàð-
ä³îãðàô³÷íå äîñë³äæåííÿ â äî- ³ ï³ñëÿîïå-
ðàö³éíèé ïåð³îä, à òàêîæ âèçíà÷àëè â êðîâ³
âì³ñò ôåðìåíò³â, ùî çâè÷àéíî âèêîðèñ-
òîâóþòüñÿ â êë³í³ö³ äëÿ âèçíà÷åííÿ ïîøêîä-
æåííÿ ì³îêàðäà: ÊÔÊ, ìâÊÔÊ, ËÄÃ, ÀÑÒ.

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â ïðîâî-
äèëè ç âèêîðèñòàííÿì êðèòåð³þ t Ñòúþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ó äîñë³äàõ íà ñîáàêàõ ïîêàçàíî, ùî îêëþ-
ç³ÿ îäí³º¿ ç ã³ëî÷îê ë³âî¿ êîðîíàðíî¿ àðòåð³¿
òà íàñòóïíà ðåïåðôóç³ÿ ïðèçâîäèëè äî
ñóòòºâîãî çíèæåííÿ êîðîíàðíîãî êðîâîòîêó
òà ñêîðî÷óâàëüíî¿ àêòèâíîñò³ ì³îêàðäà
(ðèñ.1). Ð

ëø
 çíèæóâàâñÿ ç³ 123,7 ± 10 äî 105

ìì ðò.ñò. ± 9,8 ìì ðò.ñò. (Ð <0,05) íàï-
ðèê³íö³ ³øåì³¿ òà çàëèøàâñÿ íèæ÷èì â³ä
êîíòðîëþ ïðîòÿãîì ðåïåðôóç³¿. dP/dt

max
 ³ dP/

dt
min

 ïðîòÿãîì ðåïåðôóç³¿ çíèçèëèñÿ íà 34 ±

Ðàíí³é ìàðêåð ïîøêîäæåííÿ ì³îêàðäà
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3,1 ³ 48,4 % ± 4,6 %  â³äíîñíî âèõ³äíèõ
çíà÷åíü. ²íäåêñ Âåðàãóòà çíèæóâàâñÿ ç 57,1 ±
5,4 äî  30,6 ñ-1 ± 2,9 ñ-1  (Ð<0,01), à ³íäåêñ
ðîçñëàáëåííÿ � ç 25,0 ± 1,9 äî 18,4 óì. îä. ±
1,9 óì. îä. (Ð<0,05). Ïðîòÿãîì ðåïåðôó-
ç³éíîãî ïåð³îäó áóëî âèÿâëåíî çíà÷íå ï³äâè-
ùåííÿ ä³àñòîë³÷íî¿ æîðñòêîñò³ ì³îêàðäà ç
0,23 ± 0,03 äî 0,44 ìì ðò. ñò./ìë ± 0,05 ìì
ðò.ñò./ìë (Ð<0,05) ³ ïîäàëüøå çíèæåííÿ

êîðîíàðíîãî êðîâîòîêó ç 68,4 ± 6,2 äî 28,7
ìë/õâ ± 3,5 ìë/õâ (Ð<0,001; ðèñ. 2). Òàêèì
÷èíîì, õàðàêòåð ³ ãëèáèíà çì³í ñêîðî÷ó-
âàëüíî¿ àêòèâíîñò³ ì³îêàðäà òà êîðîíàðíîãî
êðîâîòîêó, à òàêîæ ³íøèõ ïîêàçíèê³â ðîáîòè
ñåðöÿ ñâ³ä÷èëè ïðî çíà÷íå ïîøêîäæåííÿ
ì³îêàðäà, ÿêå áóëî çóìîâëåíå ³øåì³ºþ�
ðåïåðôóç³ºþ. Ñòóï³íü ïðèãí³÷åííÿ ñêîðî-
÷óâàëüíî¿ àêòèâíîñò³ ì³îêàðäà â íàøèõ
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Ðèñ. 1. Çì³íè êîðîíàðíîãî êðîâîîá³ãó òà ñêîðîòëèâîñò³ ì³îêàðäà ïðè ðåïåðôóç³¿ ³øåì³çîâàíîãî ñåðöÿ ñîáàêè:
1 � æîðñòê³ñòü ì³îêàðäà,  2 � êîðîíàðíèé îï³ð, 3 � ³íäåêñ ñêîðîòëèâîñò³(³íäåêñ Âåðàãóòà), 4 � êîðîíàðíèé êðîâîòîê.
Òóò ³ íà ðèñ. 2�4  * Ð < 0,05 ;** P < 0,01;  *** P < 0,001 â³äíîñíî êîíòðîëþ

Ðèñ. 2. Çì³íè öåíòðàëüíî¿ ãåìîäèíàì³êè òà ëåãåíåâîãî êðîâîòîêó ïðè ðåïåðôóç³¿ ³øåì³çîâàíîãî ñåðöÿ ñîáàêè:
1 � àðòåð³àëüèé òèñê, 2 � ñåðöåâèé âèêèä, 3 � òèñê â  ëåãåíåâ³é àðòåð³¿, 4 � îï³ð ëåãåíåâèõ ñóäèí
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äîñë³äàõ ìîæíà áóëî ïîð³âíÿòè ç äàíèìè,
ÿê³ áóëè îäåðæàí³ ðàí³øå â åêñïåðèìåíòàõ
íà ³çîëüîâàíîìó ñåðäö³, ì³îêàðä³àëüí³é
òðàáåêóë³ òà ñóäèííèõ ñìóæêàõ [1, 2, 4].
Ïàðàëåëüíî ç öèì ó ïðîáàõ êðîâ³ ç ïðàâîãî
ïåðåäñåðäÿ áóëî âèÿâëåíî ð³çêå ï³äâèùåííÿ
îïòè÷íî¿ ãóñòèíè ïîãëèíàííÿ ó ïåðø³ õâè-
ëèíè ðåïåðôóç³¿. Ð³âåíü ì³òîõîíäð³àëüíîãî
ôàêòîðà íà 1-é õâèëèí³ ðåïåðôóç³¿ ³øåì³-
çîâàíîãî ì³îêàðäà ñòàíîâèâ 0,29 ± 0,05, à
íà 3-é õâèëèí³ � 0,31 ± 0,06. Cë³ä ï³äêðåñ-
ëèòè, ùî ì³òîõîíäð³àëüíèé ôàêòîð âèâ³ëü-
íþâàâñÿ ó êðîâ, ÿêà â³äò³êàëà ó ïåðø³ õâè-
ëèíè ðåïåðôóç³¿, ùî ñâ³ä÷èëî ïðî â³äêðèâàí-
íÿ ÌÏ ³ àïîïòîòè÷íó òà, ìîæëèâî, íåêðî-
òè÷íó çàãèáåëü êë³òèí ì³îêàðäà (ðèñ. 3). Öå
çá³ãàëîñÿ ç äàíèìè ³íøèõ àâòîð³â, ÿê³ çàçíà-
÷èëè, ùî ìàêñèìàëüíà àêòèâàö³ÿ ÌÏ ³ âèõ³ä
ó öèòîçîëü êë³òèí ìåòàáîë³ò³â ì³òîõîíä-
ð³àëüíîãî ïîõîäæåííÿ â³äáóâàþòüñÿ ñàìå
ï³ä ÷àñ ðåïåðôóç³¿ [10].

Ï³ä ÷àñ êë³í³÷íîãî äîñë³äæåííÿ îïòè÷íà
ãóñòèíà çá³ëüøóâàëàñÿ ó ïåðø³ õâèëèíè
ðåïåðôóç³¿. Ð³âåíü ì³òîõîíäð³àëüíîãî ôàêòî-
ðà â êðîâ³, âçÿòî¿ ç ïðàâîãî ïåðåäñåðäÿ çà
äîïîìîãîþ êàòåòåðà, ââåäåíîãî ÷åðåç ïðà-
âó ÿðåìíó âåíó, ñòàíîâèâ 0,082 ± 0,012. Çà
óìîâ ðîáîòè ÀØÊ ó ïåð³îä çóïèíêè ñåðöÿ
òà âèêîðèñòàííÿ êðîâ�ÿíî¿ êàðä³îïëåã³¿ â
ïðîáàõ êàðä³îïëåã³÷íîãî ðîç÷èíó, ç³áðàíîãî
òàêîæ ç ïðàâîãî ïåðåäñåðäÿ, ñïîñòåð³ãàëî-
ñÿ ï³äâèùåííÿ ð³âíÿ ì³òîõîíäð³àëüíîãî ôàê-
òîðà ç 0,082 ± 0,012 äî 0,21 ± 0,02 (Ð<0,05)
íà 10-é õâèëèí³ ³ äî 0,28 ± 0,027 (Ð<0,05) íà
90-é õâèëèí³ êàðä³îïëåã³¿. Ó ðàç³ ðåïåðôóç³¿

ì³îêàðäà ïðè ðîáîò³ ÀØÊ ì³òîõîíäð³àëüíèé
ôàêòîð ï³äâèùóâàâñÿ ç 0,26 ± 0,04 (Ð<0,01)
íà 2-é õâèëèí³ äî ìàêñèìàëüíîãî çíà÷åííÿ,
ÿêå âèçíà÷àëîñÿ íà 5-é õâèëèí³ òà ñòàíîâèëî
0,35 ± 0,05 (Ð<0,001; ðèñ.4). Íàäàë³ â³äáó-
âàëîñÿ ïîñòóïîâå çíèæåííÿ öüîãî ïîêàç-
íèêà. Ó 30 % õâîðèõ áóëî âèÿâëåíî çì³íè
ÅÊÃ (ó ïåðøó äîáó ï³ñëÿîïåðàö³éíîãî
ïåð³îäó), ÿê³ ïðîÿâëÿëèñÿ ïîðóøåííÿìè
ñåðöåâîãî ðèòìó òà ñâ³ä÷èëè ïðî ðîçâèòîê
ã³ïîêñ³¿ ì³îêàðäà òà ïîðóøåííÿ ðîáîòè
ñåðöÿ. Ö³ çì³íè ìàëè äîñèòü âèñîêó êîðåëÿ-
ö³þ ç  ìàêñèìàëüíèì çíà÷åííÿì ð ³âíÿ
ì³òîõîíäð³àëüíîãî ôàêòîðà (r=0,81), ÿêèé ó
êðîâ³ õâîðèõ ïðîäåìîíñòðóâàâ âèñîêó êîðå-
ëÿö³þ ç øèðîêî çàñòîñîâóâàíèìè â êë³í³÷í³é
ïðàêòèö³ ìàðêåðàìè ïîøêîäæåííÿ ì³îêàðäà:
ÊÔÊ (r=0,97), ìâÊÔÊ (r=0,92), ËÄÃ (r=0,81),
ÀÑÒ (r=0,85; ðèñ. 5). Ïðîòå á³îõ³ì³÷í³ òà
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åëåêòðîêàðä³îãðàô³÷í³ äîñë³äæåííÿ äàâàëè
çìîãó âèÿâèòè ïîðóøåííÿ ðîáîòè ñåðöÿ
ò³ëüêè ÷åðåç äåê³ëüêà ãîäèí ï³ñëÿ îïåðàö³¿,
òîä³ ÿê çì³íè ð³âíÿ ôàêòîðà, à çíà÷èòü ³
â³äêðèâàííÿ ÌÏ ðåºñòðóâàëè áåçïîñå-
ðåäíüî âæå ï³ä ÷àñ ñàìî¿ îïåðàö³¿, ùî äà-
âàëî â³ä÷óòíó ïåðåâàãó â ðàíí³é îö³íö³ ôóíê-
ö³îíàëüíîãî ñòàíó ì³îêàðäà.

Òàêèì ÷èíîì, â åêñïåðèìåíòàëüíèõ ³ â
êë³í³÷íèõ óìîâàõ ðåïåðôóç³éí³ ïîøêîä-
æåííÿ ñåðöÿ ñóïðîâîäæóâàëèñü àêòèâàö³ºþ
ÌÏ ³ âèâ³ëüíåííÿì ì³òîõîíäð³àëüíîãî
ôàêòîðà. Ïðè öüîìó ð³âåíü îñòàííüîãî
ìîæíà áóëî ç³ñòàâèòè ç³ ñòóïåíåì ïîðóøåí-
íÿ ñêîðî÷óâàëüíî¿ ôóíêö³¿ ñåðöÿ. Äîñë³ä-
æåííÿ, ïðîâåäåí³ ðàí³øå íà ³çîëüîâàíèõ
ì³òîõîíäð³ÿõ ç âèêîðèñòàííÿì â³äîìèõ
³íäóêòîð³â ÌÏ � àíîêñ³¿�ðåîêñèãåíàö³¿ òà
ôåí³ëàðñèíîêñèäó, ï³äòâåðäèëè ì³òîõîíä-
ð³àëüíå ïîõîäæåííÿ ôàêòîðà [5]. Ðåçóëü-
òàòè äîñë³ä³â íà ö³ëîìó îðãàí³çì³ òàêîæ
çá³ãàþòüñÿ ç ïðîâåäåíèìè ðàí³øå äîñë³ä-
æåííÿìè ç âèâ÷åííÿ ïîðóøåíü ðîáîòè ñåðöÿ
ïðè ³øåì³¿�ðåïåðôóç³¿ íà ³çîëüîâàíèõ ïðå-
ïàðàòàõ [1, 2, 4,]. Êð³ì òîãî, âèçíà÷åííÿ
â³äêðèâàííÿ ÌÏ in vivo çà ð³âíåì ì³òîõîíä-
ð³àëüíîãî ôàêòîðà ó âåíîçí³é êðîâ³ äàº çìî-
ãó îö³íþâàòè ïàðàëåëüíî ì³ðó ïîøêîäæåííÿ
ì³îêàðäà òà áåçïîñåðåäíüî ñòàí ÌÏ. Òàêîæ
ñë³ä ï³äêðåñëèòå ùå ðàç òå, ùî ì³òîõîíä-
ð³àëüíèé ôàêòîð ç�ÿâëÿºòüñÿ ó êðîâ³, ÿêà

â³äò³êàº â³ä ñåðöÿ, âæå ÷åðåç äåê³ëüêà õâè-
ëèí ï³ñëÿ ïî÷àòêó ðåïåðôóç³¿, ùî äàº ìîæ-
ëèâ³ñòü äóæå ðàíî îö³íèòè òÿæí³ñòü ïîø-
êîäæåííÿ ì³îêàðäà òà åôåêòèâí³ñòü òåðà-
ïåâòè÷íèõ çàõîä³â, ùî çàñòîñîâóþòüñÿ äëÿ
éîãî ïîïåðåäæåííÿ.

V.F. Sagach, V.B. Maxymenko,  A.V. Dmitrijeva,
J.A. Bubnova, A.J. Boguslavskij, G.V. Knyshov

EARLY MARKER OF MYOCARDIAL INJURY
OF ISCHEMIA-REPERFUSED HEART IN
EXPERIMENT AND CLINICAL OPERATIONS
WITH ARTIFICIAL CIRCULATION

The model of ischemia/reperfusion was reproduced on 9 un-
conscious dogs. Simultaneously with registration of indexes
heart work, hemodynamic and mitochondrial factor (MF) in
venous blood from right atrium was defined. Measures were
done by spectrophotometria. We have also performed spec-
trophotometric determination of MF in 11 patients in course
of operation with blood cardioplegia. Samples of mixed venous
blood from the right atrium were taken on different stages of
artificial blood circulation: ischemia and reperfusion. Besides
that, patients� level of enzymes was defined: creatine kinase
(ÑK), mv-creatine kinase (mv-CK), lactatedehydrogenase
(LDG), aspartataminotransferase (AST), within first day of
postoperative period, and also ECG-recording within pre- and
after operative period were done. Maximal MF level  correlates
with frequency and severity of cardiac rhythm disturbance,
severity of myocardial hypoxia (r=0,81). Maximum MF level
also demonstrated correlation with KK (r=0,97), mvKK
(r=0,92), LDG(r=0,81), ÀSÒ (r=0,85). Thus, in experimental
and clinic conditions myocardial ischemia was accompanied
by mPTP activation, which led to reperfusion myocardial in-
juries and to release of MF. Method of MF determination
gives opportunity to propose its usage as early marker of
ischemic injuries and also as marker of mPTP opening in vivo.

O.O. Bogomoletz Institute of Physiology, National Academy
of Sciences of Ukraine, Kyiv;
N.M. Amosov Institute of cardiovascular surgery, Academy
of medical Sciences of Ukraine, Kyiv
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