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Êàðä³îïðîòåêòîðí³ åôåêòè àêòèâàö³¿
àäåíîçèíòðèôîñôàòçàëåæíèõ êàë³ºâèõ êàíàë³â
â åêñïåðèìåíòàõ in vivo: âïëèâ íà á³îõ³ì³÷í³
ïàðàìåòðè êðîâ³ çà óìîâ ³øåì³¿�ðåïåðôóç³¿ ì³îêàðäà

Â åêñïåðèìåíòàõ íà àíåñòåçîâàíèõ ñîáàêàõ ç â³äòâîðåííÿì åêñïåðèìåíòàëüíî¿ ³øåì³¿ (90 õâ)
òà ðåïåðôóç³¿ (180 õâ) ïîêàçàíî ó÷àñòü á³îõ³ì³÷íèõ ïðîöåñ³â ó êàðä³îïðîòåêòîðíîìó åôåêò³
äî³øåì³÷íî¿ àêòèâàö³¿ àäåíîçèíòðèôîñôàò÷óòëèâèõ êàë³ºâèõ (Ê

ÀÒÔ
) êàíàë³â çà äîïîìîãîþ

âíóòð³øíüîâåííîãî ââåäåííÿ íîâîãî â³ò÷èçíÿíîãî ôòîðâì³ñíîãî àêòèâàòîðà öèõ êàíàë³â �
ôëîêàë³íó, â äîç³ 0,1 ìã/êã, ùî ïðàêòè÷íî íå çì³íþâàëà ïàðàìåòðè ãåìîäèíàì³êè çà óìîâ
íîðìîêñ³¿. Òàêèì ÷èíîì, ïðîâåäåíå äîñë³äæåííÿ âïëèâó ôëîêàë³íó íà çì³íè á³îõ³ì³÷íèõ
ïîêàçíèê³â àðòåð³àëüíî¿ êðîâ³ ï³ä ÷àñ ³øåì³¿�ðåïåðôóç³¿ ì³îêàðäà ïðîäåìîíñòðóâàëè ïåâí³
îñîáëèâîñò³ ðîçâèòêó ³øåì³÷íî�ðåïåðôóç³éíîãî ñèíäðîìó â óìîâàõ ñòèìóëÿö³¿ àêòèâíîñò³
Ê

ÀÒÔ
-êàíàë³â. Àíàë³ç á³îõ³ì³÷íèõ ïîêàçíèê³â êðîâ³ ïîêàçàâ, ùî ôëîêàë³í ïðèãí³÷óº

â³ëüíîðàäèêàëüí³ ðåàêö³¿ òà ìàº àíòèîêèñíþâàëüí³ âëàñòèâîñò³: çìåíøóº âì³ñò Í
2
Î

2
 òà NO

3
�

(îñòàííº ìîæå ñâ³ä÷èòè ïðî çìåíøåííÿ óòâîðåííÿ ïåðîêñèí³òðèò³â), çàïîá³ãàº çíèæåííþ
àêòèâíîñò³ ôåðìåíò³â àíòèîêñèäàíòíî¿ ñèñòåìè êàòàëàçè òà ñóïåðîêñèääèñìóòàçè.
Ïðàêòè÷íî íåçì³ííèé âì³ñò ó êðîâ³ ïðîòÿãîì óñüîãî åêñïåðèìåíòó íèçüêîìîëåêóëÿðíèõ
í³òðîçîòèîë³â ³ çá³ëüøåííÿ âì³ñòó NO

2
- ï³ä ÷àñ ðåïåðôóç³¿ ìîæóòü ñâ³ä÷èòè ïðî ï³äòðèìàííÿ

ñèñòåìè îêñèäó àçîòó â íàëåæíîìó ñòàí³ òà ïðîòåêòîðíèé âïëèâ ôëîêàë³íó ïðè ³øåì³¿�
ðåïåðôóç³¿ ì³îêàðäà. Òîé ôàêò, ùî ïðè äî³øåì³÷íîìó ââåäåíí³ ôëîêàë³íó âì³ñò â êðîâ³
íåîðãàí³÷íîãî ôîñôîðó òà ñå÷îâî¿ êèñëîòè ï³ä ÷àñ ³øåì³¿�ðåïåðôóç³¿ ïðàêòè÷íî íå çì³íþºòüñÿ
ìîæå ãîâîðèòè ïðî çàïîá³ãàííÿ ïîâíî¿ äåãðàäàö³¿ ÀÒÔ, à, îòæå, ³ óòâîðåííÿ ÿê ñóïåðîêñèä-
àí³îíà çà ä³¿ êñàíòèíîêñèäàçè, òàê ³ ïåðîêñèí³òðèòó ïðè âçàºìîä³¿ îñòàííüîãî ç îêñèäîì
àçîòó. Âñ³ âèùåïåðåðàõîâàí³ âëàñòèâîñò³ ôëîêàë³íó ïîâ�ÿçàí³ ç äèíàì³êîþ á³îõ³ì³÷íèõ
ïîêàçíèê³â àðòåð³àëüíî¿ êðîâ³, ðàçîì ç³ çì³íàìè â ãåìîäèíàì³ö³, ñïðèÿþòü çìåíøåííþ ðîçì³ðó
çîíè ³íôàðêòó ì³îêàðäà ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ ïîð³âíÿíî ç êîíòðîëåì íà 37 %.
Êëþ÷îâ³ ñëîâà: Ê

ÀÒÔ
-êàíàëè, ôëîêàë³í, ³øåì³ÿ�ðåïåðôóç³ÿ, â³ëüí³ ðàäèêàëè, ñèñòåìà NO.
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ÂÑÒÓÏ

Àäåíîçèíòðèôîñôàò÷óòëèâ³ (Ê
ÀÒÔ

) êàíàëè º
îñíîâíîþ ëàíêîþ êàðä³îïðîòåêö³¿ ïðè ³øåì³¿
òà ðåïåðôóç³¿ ì³îêàðäà, à ôàðìàêîëîã³÷í³
àêòèâàòîðè öèõ êàíàë³â ïðîÿâëÿþòü àíòè-
³øåì³÷í³ òà ñïàçìîë³òè÷í³ âëàñòèâîñò³ [14].
Îäíèì ³ç ñàìèõ íîâèõ, ç ïîòóæíèìè êàðä³î-
ïðîòåêòîðíèìè âëàñòèâîñòÿìè òà äîñèòü
íèçüêîþ òîêñè÷í³ñòþ, º â³ò÷èçíÿíèé ôòîð-

ì³ñíèé àêòèâàòîð öèõ êàíàë³â ôëîêàë³í [7,
8, 11]. Â åêñïåðèìåíòàõ in vitro òà in vivo ç³
ñòâîðåííÿì ôàðìàêîëîã³÷íîãî ïðåêîíäè-
ö³þâàííÿ âæå äîñèòü äîáðå âèâ÷åíî âïëèâ
ôëîêàë³íó íà çì³íó ïîêàçíèê³â êàðä³îãåìî-
äèíàì³êè. Ç íàøî¿ òî÷êè çîðó äî ïîçèòèâíèõ
âïëèâ³â ôëîêàë³íó, ùî ìîæóòü ñïðèÿòè éîãî
êàðä³îïðîòåêòîðíèì åôåêòàì, ìîæíà â³ä-
íåñòè ïîì³ðíå çíèæåííÿ àðòåð³àëüíîãî òèñ-
êó, ùî ïîñëàáëþº íàâàíòàæåííÿ íà óðàæåíå
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ñåðöå ³ ñïðèÿº çáåðåæåííþ ñåðöåâîãî âè-
êèäó â ïåðø³ ãîäèíè ³øåì³¿, çàïîá³ãàííÿ ï³ä-
âèùåííþ îïîðó êîðîíàðíèõ ñóäèí òà â³äíîñ-
íå çáåðåæåííÿ ïîêàçíèê³â ñêîðîòëèâîñò³
ì³îêàðäà â ïåð³îä ðåïåðôóç³¿. Îäíèì ³ç
ïîêàçíèê³â êàðä³îïðîòåêòîðíî¿ ä³¿ ôëîêàë³íó
º çìåíøåííÿ ðîçì³ðó çîíè ³íôàðêòó ì³îêàð-
äà ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ ïðè ïîïåðåä-
íüîìó äî³øåì³÷íîìó âíóòð³øíüîâåííîìó
ââåäåíí³ ôëîêàë³íó ïîð³âíÿíî ç êîíòðîëåì
íà 37 % [7]. Ïðè öüîìó çì³íà á³îõ³ì³÷íèõ
ïîêàçíèê³â êðîâ³ òà ì³îêàðäà ï³ä âïëèâîì
ôëîêàë³íó  çàëèøàºòüñÿ  ïðàêòè÷íî íå
äîñë³äæåíîþ.

Ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³äæåííÿ
çì³í á³îõ³ì³÷íèõ ïîêàçíèê³â àðòåð³àëüíî¿
êðîâ³ ïðè ôàðìàêîëîã³÷íîìó ïðåêîíäèö³þ-
âàíí³,  âèêëèêàíîìó âíóòð³øíüîâåííèì
ââåäåííÿì íîâîãî â³ò÷èçíÿíîãî ôòîðâì³ñ-
íîãî àêòèâàòîðà Ê

ÀÒÔ
-êàíàë³â ñàðêîëåìàëü-

íî¿ òà ì³òîõîíäð³àëüíî¿ ìåìáðàí � ôëîêàë³-
íó â åêñïåðèìåíòàõ in vivo â äîçàõ, ùî ïðàê-
òè÷íî íå çì³íþþòü ãåìîäèíàì³êó.

ÌÅÒÎÄÈÊÀ

Äîñë³äè âèêîíóâàëè íà áåçïîðîäíèõ ñîáà-
êàõ, ìàñîþ â³ä 15 äî 25 êã, ï³ä õëîðàëîçî-
óðåòàíîâèì íàðêîçîì (0,07 òà 0,7 ã/êã, âíóò-
ð³øíüîâåííî) çà ìåòîäîì, îïèñàíèì ðàí³øå
[4, 7]. Ó ðîáîò³ âèêîðèñòîâóâàâñÿ ìåòîä
ðåòðîãðàäíî¿ êàòåòåðèçàö³¿ àóòîïåðôóç³¿ òà
ïðèö³ëüíî¿ åìáîë³çàö³¿ ã³ëêè ë³âî¿ êîðîíàðíî¿
àðòåð³ ¿ ,  ÿêèé äàº  çìîãó â ³äòâîðþâàòè
ëîêàëüíó ³øåì³þ�ðåïåðôóç³þ ì³îêàðäà áåç
ðîçêðèòòÿ ãðóäíî¿ ïîðîæíèíè ³ ç³ çáåðåæåí-
íÿì ñïîíòàííîãî äèõàííÿ.

Äëÿ âèçíà÷åííÿ á³îõ³ì³÷íèõ ïîêàçíèê³â
ïðîòÿãîì åêñïåðèìåíòó áàãàòîðàçîâî â³ä-
áèðàëè êðîâ ï³ä ÷àñ äîñë³äó. ²íòåíñèâí³ñòü
â³ëüíîðàäèêàëüíèõ ðåàêö³é âèçíà÷àëè çà
âì³ñòîì ïåðîêñèäó  âîäíþ [12]  òà  çà
äîïîìîãîþ Í

2
Î

2
- ³íäóêîâàíî¿  õåì³ëþ-

ì³íåñöåíö³¿ (ÕË) [5]. Ðåºñòðàö³þ çä³éñíþ-
âàëè çà äîïîìîãîþ �Õåì³ëþì³íîãðàôà ÅÀ-
1�, à îáðîáêà ê³íåòè÷íèõ ïîêàçíèê³â ÕË òà
¿õ â³çóàë³çàö³ÿ � çàâäÿêè ñïåö³àëüíî ðîçðîá-

ëåí³é êîìï`þòåðí³é ïðîãðàì³. Äëÿ âèçíà-
÷åííÿ  âì³ñòó  ìàëîíîâîãî  ä ³àëüäåã ³äó
(ÌÄÀ) äî àë³êâîò ïðîá äîäàâàëè 0,5 ìë
1%-ãî ðîç÷èíó ò³îáàðá³òóðîâî¿ êèñëîòè
ðîçâåäåíî¿ â 50ììîëü/ë NaOH ³ 0,5 ìë
2,8%-ãî ðîç÷èíó òðèõëîðîöòîâî¿ êèñëîòè.
Îòðèìàíó ñóì³ø âèòðèìóâàëè 20 õâ íà
êèïëÿ÷³é âîäÿí³é áàí³,  îõîëîäæóâàëè ³
âèçíà÷àëè âåëè÷èíó åêñòèíö³¿ ïðè 532 íì
[6]. Ñòàí àíòèîêñèäàíòíî¿ ñèñòåìè (ÀÎÑ)
îö³íþâàëè  ó  ãîìîãåíàòàõ  ñåðäåöü  çà
ïîêàçíèêàìè àêòèâíîñò³ êëþ÷îâèõ ôåðìåí-
ò³â àíòèîêñèäàíòíîãî çàõèñòó. Àêòèâí³ñòü
ñóïåðîêñèääèñìóòàçè (ÑÎÄ) äîñë³äæóâàëè
çà ìåòîäîì ×åâàð³ [9]. Àêòèâí³ñòü ôåðìåí-
òó âèðàæàëè â óìîâíèõ îäèíèöÿõ, äå 1
óì.îä. â³äïîâ³äàº 50 % áëîêóâàííÿ àêòèâ-
íîñò³ ôåðìåíòó. Àêòèâí³ñòü êàòàëàçè âèâ-
÷àëè çà ìåòîäîì Êîðîëþê òà ñï³âàâò. [3].
Âì³ñò í³òðèò-àí³îíà (NO

2
-) âèçíà÷àëè â

áåçá³ëêîâèõ àë³êâîòàõ ãîìîãåíàò³â ñåðöÿ ³
ïëàçìè êðîâ³ â êîëîðèìåòðè÷í³é ðåàêö³¿ çà
äîïîìîãîþ ðåàêòèâó Ãð³ñà ìåòîäîì Ãð³íà
[13], à âì³ñò í³òðàò-àí³îíà (NO

3
-) � áðóöè-

íîâèì ìåòîäîì ó áåçá³ëêîâèõ àë³êâîòàõ çà
äîïîìîãîþ ñïåêòðîôîòîìåòð³¿ [10]. Âì³ñò
í³òðîçîò³îë³â âèçíà÷àëè çà ìåòîäîì Saville
[2], à ñå÷îâî¿ êèñëîòè � â êîëîðèìåòðè÷í³é
ðåàêö³¿ â àë³êâîòàõ ãîìîãåíàò³â ñåðöÿ òà
ïëàçìè êðîâ³ çà äîïîìîãîþ äîá³ðêè ðåàê-
òèâ³â ô³ðìè «Ô³ë³ñò-Ä³àãíîñòèêà» (Äí³ï-
ðîïåòðîâñüê). Íàÿâí³ñòü ó ðîç÷èí³ ïðîäóêò³â
äåãðàäàö³¿ ÀÒÔ òà ÃÒÔ � êñàíòèíó, ³íîçèíó
òà ã³ïîêñàíòèíó âèçíà÷àëè ñïåêòðîôîòî-
ìåòðè÷íî çà ïîãëèíàííÿì áåçá³ëêîâèõ
àë³êâîò êðîâ³ ïðè λ = 254 íì. Âèì³ðþâàííÿ
çä³éñíþâàëè íà ñïåêòðîôîòîìåòð³ ÑÔ-26
ËÎÌÎ. Âì³ñò á³ëêà âèçíà÷àëè çàãàëüíî-
âæèâàíèì ìåòîäîì Áðåäôîðä ç âèêîðèñ-
òàííÿì áàðâíèêà Cumassi G-250 (�Ferak�,
Í³ìå÷÷èíà). Êð³ì òîãî âèçíà÷àëè â ïðîáàõ
âì³ñò íåîðãàí³÷íîãî ôîñôàòó êîëîðèìåò-
ðè÷íèì ìåòîäîì Îñòðîâñüêîãî [1].

Áóëî ïðîâåäåíî äâ³ ñåð³¿ åêñïåðèìåíò³â �
êîíòðîëüíó (n = 11) ³ äîñë³äíó (n = 7). Â
îáîõ ñåð³ÿõ âèçíà÷àëè ïîêàçíèêè ïðè ðåã³î-
íàëüí³é ³øåì³¿ ì³îêàðäà (90 õâ) òà íàñòóïí³é
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ðåïåðôóç³¿ (180 õâ), àëå ó äîñë³äí³é íà òë³
âíóòð³øíüîâåííîãî ââåäåííÿ 0,1 ìã/êã
àêòèâàòîðà Ê

ÀÒÔ
-êàíàë³â ôëîêàë³íó çà 10 õâ

äî ïî÷àòêó ³øåì³¿.
Îòðèìàí³ ðåçóëüòàòè îáðîáëÿëè ìàòå-

ìàòè÷íî ìåòîäîì âàð³àö³éíî¿ ñòàòèñòèêè çà
äîïîìîãîþ êîìï�þòåðíî¿ ïðîãðàìè Origin
7.0. Äîñòîâ³ðí³ñòü ðåçóëüòàò³â âèçíà÷àëè çà
êðèòåð³ºì t Ñòüþäåíòà. Çíà÷åííÿ Ð<0,05
ðîçãëÿäàëè ÿê ñòàòèñòè÷íî äîñòîâ³ðí³.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ïîðóøåííÿ ö³ë³ñíîñò³ àáî ôóíêö³é êë³òèí-
íèõ ìåìáðàí â³ä³ãðàþòü ñóòòºâó ðîëü ó
ïàòîãåíåç³ ñåðöåâî-ñóäèííèõ çàõâîðþâàíü,
à ïðîöåñè ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â
(ÏÎË) º îäíèì ç óí³âåðñàëüíèõ ìåõàí³çì³â
ïîøêîäæåííÿ çà óìîâ áóäü-ÿêî¿ ïàòîëîã³¿.
Ó÷àñòü â³ëüíîðàäèêàëüíèõ ïðîöåñ³â ó ïà-
òîãåíåç ³  ³øåì³÷íèõ òà  ðåïåðôóç³éíèõ
ïîøêîäæåíü ñåðöÿ íèí³ íå âèêëèêàº ñóìí³-
â³â. Çã³äíî ç ñó÷àñíèìè óÿâëåííÿìè ïåðå-
êèñí³ ïðîöåñè, ùî â³äáóâàþòüñÿ ó ë³ï³äíèõ
ñòðóêòóðàõ êë³òèííèõ ìåìáðàí, ñïðèÿþòü
ïîðóøåííþ ¿õ ö³ë³ñíîñò³, ïðèçâîäÿ÷è ³íîä³
äî íåçâîðîòíèõ ïîøêîäæåíü êàðä³îì³î-
öèò³â. Ó íàøèõ äîñë³äàõ âèÿâëåíî, ùî
³øåì³ÿ�ðåïåðôóç³ÿ ó ñîáàê âèêëèêàº çá³ëü-
øåííÿ óòâîðåííÿ â³ëüíèõ ðàäèêàë³â êèñíþ,
ïðî ùî ñâ³ä÷èòü çíà÷íà ³íòåíñèô³êàö³ÿ
õåì³ëþì³íåñöåíö³¿, çá³ëüøåííÿ ïðîäóêö³¿ ³
ïóë³â ïåðîêñèäó âîäíþ (Í

2
Î

2
), à òàêîæ

ê³íöåâîãî ïðîäóêòó ÏÎË, à ñàìå � âì³ñòó
ÌÄÀ (ðèñ. 1,à). Òàêå ïîñèëåííÿ ïðîöåñ³â
ÏÎË ñóïðîâîäæóºòüñÿ îäíî÷àñíèì çíèæåí-
íÿì àíòèîêñèäàíòíîãî ïîòåíö³àëó (ðèñ.
1,á,â), à ñàìå ïðèãí³÷åííÿì àêòèâíîñò³
êëþ÷îâèõ ôåðìåíò³â  àíòèîêñèäàíòíî¿
ñèñòåìè (ÀÎÑ) îðãàí³çìó êàòàëàçè òà
ñóïåðîêñèääèñìóòàçè (ÑÎÄ).

Ó íàøèõ äîñë³äàõ ôëîêàë³í ³ñòîòíî çíè-
æóâàâ ÿê ³íòåíñèâí³ñòü ÏÎË, òàê ³ ïîïåðåä-
æóâàâ çìåíøåííÿ àêòèâíîñò³ ôåðìåíò³â
ÀÎÑ êàòàëàçè òà ÑÎÄ (äèâ. ðèñ. 1,à,á,â).
Ñë³ä â³äì³òèòè, ùî ââåäåííÿ ôëîêàë³íó
çìåíøóº âì³ñò Í

2
Î

2
 ó êðîâ³ òâàðèí óæå

Ðèñ.1. Âïëèâ ôëîêàë³íó íà âì³ñò ìàëîíîâîãî ä³àëüäåã³äó
(à), àêòèâí³ñòü êàòàëàçè (á) òà ñóïåðîêñèääèñìóòàçè (â)
ó ïëàçì³ êðîâ³ ñîáàê ó ð³çí³ ïåð³îäè ³øåì³¿�ðåïåðôóç³¿
ì³îêàðäà ó êîíòðîëüí³é ãðóï³ � ³øåì³ÿ�ðåïåðôóç³ÿ (1)
òà ³øåì³¿�ðåïåðôóç³¿ ï³ñëÿ ââåäåííÿ ôëîêàë³íó (2); I �
âèõ³äí³ ïîêàçíèêè (íîðìîêñ³ÿ); II ³ III 1 ³ 90 õâ ³øåì³¿
â³äïîâ³äíî, IV�VI � 60, 120 ³ 180 õâ ðåïåðôóç³¿
â³äïîâ³äíî. * P<0,05

1,25

1,50

1,00
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ììîëü/ã á³ëêà

2

1

*

I I I I I I IV V VI

*

*

*

à

2,5

2,0

1,5

1,0

óì.îä.
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* *
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Êàðä³îïðîòåêòîðí³ åôåêòè àêòèâàö³¿ àäåíîçèíòðèôîñôàòçàëåæíèõ êàë³ºâèõ êàíàë³â
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ïåðåä ³øåì³ºþ � (1,01 ± 0,095) ïìîëü/ìã
á³ëêà çà âèõ³äíèõ óìîâ ó ïîð³âíÿíí³ ç (0,77 ±
0,095)  ïìîëü/ìã á³ëêà ï³ñëÿ ââåäåííÿ
ôëîêàë³íó. Àíàëîã³÷íå çìåíøåííÿ âì³ñòó
Í

2
Î

2
 ï³ñëÿ ââåäåííÿ ôëîêàë³íó áóëî çàô³ê-

ñîâàíî ïðîòÿãîì âñ³º¿ ³øåì³¿ òà íàñòóïíî¿
ðåïåðôóç³¿, ïðîòå ïî÷èíàþ÷è ç 3-¿ ãîäèíè
ðåïåðôóç³¿ â³í ïðàêòè÷íî íå â³äð³çíÿâñÿ â³ä
âèõ³äíèõ óìîâ (ðèñ. 2). Âîäíî÷àñ ó êîíòðîë³
(ïðè ìîäåëþâàíí³ ³øåì³¿�ðåïåðôóç³¿, áåç
ïîïåðåäíüîãî ââåäåííÿ ôëîêàë³íó) âì³ñò
Í

2
Î

2
 çá³ëüøóâàâñÿ ï³ä ÷àñ ³øåì³¿ òà îñîá-

ëèâî ïðîòÿãîì ðåïåðôóç³¿.
Òàêèì ÷èíîì,  ïîïåðåäíº  ââåäåííÿ

ôëîêàë³íó çìåíøóº âì³ñò Í
2
Î

2
 ó êðîâ³

òâàðèí ÿê ï³ä ÷àñ ³øåì³¿ (íà 67,16 % íà 60-é
õâèëèí³ ³øåì³¿, P<0,05), òàê ³ ï³ä ÷àñ ðåïåð-
ôóç³¿ (íà 73,25 % íà 60-é õâèëèí³ ðåïåðôóç³¿,
P<0,05).

Àêòèâí³ñòü êàòàëàçè òà ÑÎÄ ïðè ïåðåä-
³øåì³÷íîìó ââåäåíí³ ôëîêàë³íó, íà â³äì³íó
â³ä êîíòðîëþ, ïðîòÿãîì óñüîãî åêñïåðè-
ìåíòó, çà âèêëþ÷åííÿì îñòàííüî¿ ãîäèíè
ðåïåðôóç³¿, íå çàçíàâàëè â³ðîã³äíèõ çì³í, ùî
ìîæå ñâ³ä÷èòè ïðî ñïðèÿííÿ ôëîêàë³íó
çáåðåæåííþ áàëàíñó â ñèñòåì³ ÏÎË�ÀÎÑ.
Ï³äòâåðæåííÿì öüîìó  ìîæóòü  áóòè  ³

äîñë³äæåííÿ ³íäóêîâàíî¿ õåìîëþì³í³ñöåíö³¿
(ÕË) ïëàçìè êðîâ³  ó äèíàì³ö³  ³øåì³¿�
ðåïåðôóç³¿. Â êîíòðîëüíèõ åêñïåðèìåíòàõ
ñïîñòåð³ãàëîñÿ çíà÷íå çðîñòàííÿ ÕË çà
óñ³ìà ê³íåòè÷íèìè ïîêàçíèêàìè. Íà 90-òó
õâèëèíó ³øåì³¿ çàãàëüíà ñâ³òëîñóìà ÕË çà
5 õâ ðåºñòðàö³¿ (Σ

5
) òà ê³íöåâå çíà÷åííÿ

³íòåíñèâíîñò³ âèïðîì³íåííÿ ÷åðåç 5 õâ (²
5
),

çà  ÿêèì ìîæíà  îö ³íþâàòè  øâèäê³ñòü
çàòóõàííÿ ÕË òà îïîñåðåäêîâàíî ñòàí ÀÎÑ
çá³ëüøóâàëèñÿ â³ä âèõ³äíîãî ð³âíÿ (íîðìîê-
ñ³¿) â³äïîâ³äíî ó 2,4 òà 1,57 ðàçà (Ð<0,05).
Ðåïåðôóç³ÿ ïðèçâîäèëà äî ùå á³ëüø ³íòåí-
ñèâíîãî ïîñèëåííÿ ïåðåêèñíèõ ïðîöåñ³â.
Òàê, íà 60-é õâèëèí³ ðåïåðôóç³¿ ïðèð³ñò Σ

5

ñòàíîâèâ 170,2 % (Ð<0.05),  à íà 120-é
õâèëèí³ � 184,7 % (Ð<0,05) â³ä âèõ³äíîãî
ð³âíÿ ,  ïðîòå  ²

5
 çá ³ëüøóâàëîñÿ  íå  òàê

ñòð³ìêî: íà 60-é õâèëèí³ íà 79,6 % (Ð<0,05),
à íà 120-é õâèëèí³ íà 84,9 % (Ð<0,05) â³ä
âèõ³äíîãî ð³âíÿ (òàáë.1).

Òàêèì ÷èíîì,  îòðèìàí³  ðåçóëüòàòè
ñâ³ä÷àòü ïðî ï³äâèùåííÿ ³íòåíñèâíîñò³
ïåðåêèñíèõ ïðîöåñ³â ó àðòåð³àëüí³é êðîâ³,
âíàñë³äîê ïîðóøåííÿ áàëàíñó ì³æ óòâîðåí-
íÿì òà ³íàêòèâàö³ºþ ïåðåêèñíèõ ë³ï³ä³â, ÿêå
ïðèçâîäèëî äî ¿õ íàäëèøêîâîãî íàêîïè÷åííÿ
â ïðîöåñ³ ³øåì³¿�ðåïåðôóç³¿. Íà ï³äñòàâ³
çì³í ²

5
 ìîæíà êàçàòè, ùî àíòèîêñèäàíòíà

àêòèâí³ñòü êðîâ³  çà  ³øåì³¿�ðåïåðôóç³ ¿
çíèæåíà, àëå àíàë³çóþ÷è çì³íè ê³íåòè÷íèõ
ïîêàçíèê³â ÕË î÷åâèäíî, ùî çì³íè ÏÎË
çàëåæàòü ³ â³ä ³íøèõ ìåõàí³çì³â.

Ä³ÿ ôëîêàë³íó çìåíøóâàëà ï³äâèùåííÿ
âñ³õ ê³íåòè÷íèõ ïîêàçíèê³â ³íäóêîâàíî¿ ÕË
ó ïëàçì³ êðîâ³ ïðè ³øåì³¿ òà íàñòóïí³é
ðåïåðôóç³¿ ñåðöÿ (äèâ. òàáë.1). Òàê, çà óìîâ
³øåì³ ¿  òà  ïðè ïîïåðåäíüîìó ââåäåíí³
ôëîêàë³íó ñóìàðíà ³íòåíñèâí³ñòü ÕË áóëà
ìåíøîþ í³æ ó êîíòðîë³. ßêùî íà 180-é
õâèëèí³ ðåïåðôóç³¿ ó êîíòðîë³ çíà÷åííÿ Σ

5

ïîòðîþâàëîñÿ ùîäî âèõ³äíîãî ð³âíÿ, òî
ï³ñëÿ ââåäåííÿ ôëîêàë³íó öåé ïîêàçíèê áóâ
ìåíøèì íà 17,2 % (Ð<0,05) ïîð³âíÿíî ç
êîíòðîëåì. Çà óìîâ ïîïåðåäíüîãî ââåäåííÿ
ôëîêàë³íó ²

5
 òàêîæ áóëà ìåíøîþ ÿê ï³ä ÷àñ

³øåì³¿ òàê ³ ïðè ðåïåðôóç³¿ (íà 120-é õâèëèí³

Ðèñ. 2. Âïëèâ ôëîêàë³íó íà çì³íè âì³ñòó Í
2
Î

2
 ó êðîâ³

ïðè ³øåì³¿�ðåïåðôóç³¿ ì³îêàðäà ó êîíòðîëüí³é ãðóï³ �
³øåì³ÿ�ðåïåðôóç³ÿ (1) òà ³øåì³¿�ðåïåðôóç³¿ ï³ñëÿ
ââåäåííÿ ôëîêàë³íó (2); I � âèõ³äí³ ïîêàçíèêè (íîðìî-
êñ³ÿ); II � âì³ñò Í

2
Î

2
 ïðè ââåäåíí³ ôëîêàë³íó; III�V � 1,

60 ³ 90 õâ ³øåì³¿ â³äïîâ³äíî, VI�VIII � 60, 120 ³ 180 õâ
ðåïåðôóç³¿ â³äïîâ³äíî. * P<0,05
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Ð.Á. Ñòðóòèíñüêèé, À.Â. Êîöþðóáà, Î.Ï. Íåùåðåò, À.Ì. Øèø, Ð.À. Ðîâåíåöü, Î.Î. Ìîéáåíêî
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íà 14,6 %) ïîð³âíÿíî ç êîíòðîëåì. Ñë³ä
â³äì³òèòè, ùî ä³ÿ ôëîêàë³íó òàêîæ çíèæóº
²

0
 (àìïë³òóäó øâèäêîãî ñïàëàõó ÕË) ï³ä ÷àñ

³øåì³¿�ðåïåðôóç³¿ (íà 180-é õâèëèí³ íà 17,17 %,
Ð<0,05) ùîäî êîíòðîëþ, òîáòî ôëîêàë³í íà
äàí³é ìîäåë³ ³øåì³¿�ðåïåðôóç³¿ ïðîÿâëÿº
àíòèîêèñíþâàëüíèé âïëèâ.

Ùå îäíèì äîêàçîì çàõèñòíîãî âïëèâó
ôëîêàë³íó ïðè ³øåì³¿�ðåïåðôóç³¿ ì³îêàðäà
º çì³íè âì³ñòó â êðîâ³ ïóë³â (NO

2
-) òà (NO

3
-):

çá³ëüøåííÿ âì³ñòó NO
2

- òà äåÿêå çìåíøåí-
íÿ NO

3
- ïðè ³øåì³¿ òà ðåïåðôóç³¿ (îñîáëèâî

ïðè ðåïåðôóç³ ¿ )  ì³îêàðäà ïîð³âíÿíî ç
íîðìîêñ³ºþ. Â³äîìî, ùî âì³ñò NO

2
- â êðîâ³

ìîæå áóòè ïîêàçíèêîì íîðìàëüíî¿ ðîáîòè
ñèñòåìè îêñèäó àçîòó. Â íàøèõ åêñïåðè-
ìåíòàõ, ï³ä ÷àñ óñüîãî ïåð³îäó ðåïåðôóç³¿
ï³ñëÿ ââåäåííÿ ôëîêàë³íó âì³ñò NO

2
- áóâ

á³ëüøèì ïîð³âíÿíî ç âèõ³äíèì ð³âíåì ³
êîíòðîëåì (òàáë. 2), òîä³ ÿê ó êîíòðîë³ öåé
ïîêàçíèê çìåíøóâàâñÿ ï³ä ÷àñ ³øåì³¿ .
Òàêèì ÷èíîì, ôëîêàë³í íå ò³ëüêè çàïîá³ãàâ
çìåíøåííþ âì³ñòó NO

2
- â êðîâ³ òâàðèí ïðè

³øåì³¿, àëå ñóòòºâî ï³äâèùóâàâ éîãî âì³ñò
ï³ä ÷àñ ðåïåðôóç³¿. Ïåâíèì ÷èíîì, âèðàçîì
êàðä³îïðîòåêòîðíî¿ ä³¿ ôëîêàë³íó º òàêîæ
ïðàêòè÷íî íåçì³ííèé âì³ñò NO

3
-, òîìó ùî

éîãî çá³ëüøåííÿ ìîæå ñâ³ä÷èòè ïðî ïîñè-
ëåííÿ óòâîðåííÿ ïåðîêñèí³òðèòó ïðè âçàº-
ìîä³¿ NO ç ñóïåðîêñèä-ðàäèêàëîì (äèâ.
òàáë. 2).

Â³äîìî, ùî íèçüêîìîëåêóëÿðí³ í³òðîçî-
ò³îëè (HMHT) º äîíîðàìè ìîëåêóë îêñèäó
àçîòó. Çìåíøåíèé ¿õ âì³ñò ó êðîâ³ âêàçóº
íà àêòèâíå âèêîðèñòàííÿ ìîëåêóë NO, ùî
ìîæå ìàòè íåãàòèâí³ íàñë³äêè â çâÿ�çêó ç
ìîæëèâ³ñòþ âèíèêíåííÿ âàçîêîíñòðèêö³é.
Ôëîêàë³í ïðàêòè÷íî íå âïëèâàº íà âì³ñò
HMHT (äèâ. òàáë. 2), ùî ðàçîì ç³ çá³ëüøåí-
íÿì âì³ñòó NO

2
- ï³ä ÷àñ ðåïåðôóç³¿ ìîæå

ñâ³ä÷èòè ïðî ï³äòðèìàííÿ ñèñòåìè îêñèäó
àçîòó â íàëåæíîìó ñòàí³ òà êàðä³îïðîòåê-
òîðíèé âïëèâ ôëîêàë³íó ïðè ³øåì³¿�ðåïåð-
ôóç³¿ ì³îêàðäà.

Ïðî îñòàííº ñâ³ä÷àòü ³íø³ á³îõ³ì³÷í³
ïîêàçíèêè êðîâ³: âì³ñò ñå÷îâî¿ êèñëîòè,

íåîðãàí³÷íîãî ôîñôîðó òà ñóìàðíèõ ïðîäóê-
ò³â äåãðàäàö³¿ ÀÒÔ ³ ÃÒÔ � ³íîçèíó, êñàíòè-
íó ³ ã³ïîêñàíòèíó. Âñ³ âîíè º ìàðêåðàìè
äåãðàäàö³¿ ìîëåêóë ÀÒÔ, ùî º îñîáëèâî
ïîêàçîâèì â óìîâàõ ³øåì³¿. Íåîðãàí³÷íèé
ôîñôîð óòâîðþºòüñÿ ïðè ã³äðîë³ç³ ÀÒÔ
(ÀÒÔ→ÀÄÔ + Ôí→ÀÌÔ + 2Ôí→àäåíîçèí
+ 3Ôí). Ñå÷îâà êèñëîòà º ê³íöåâèì ïðîäóê-
òîì ìåòàáîë³÷íîãî ïåðåòâîðåííÿ (äåãðà-
äàö³¿) ìîëåêóë ÀÒÔ ôåðìåíòîì êñàíòèíîê-
ñèäàçîþ. Â íàøèõ åêñïåðèìåíòàõ ïîêàçàíî,
ùî ïðè äî³øåì³÷íîìó ââåäåíí³ ôëîêàë³íó
âì³ñò â êðîâ³ íåîðãàí³÷íîãî ôîñôîðó òà ñå-
÷îâî¿ êèñëîòè ï³ä ÷àñ åêñïåðèìåíòó ïðàê-
òè÷íî íå çì³íþºòüñÿ ïîð³âíÿíî ç âèõ³äíèìè
çíà÷åííÿìè (òàáë. 2), ùî ñâ³ä÷èòü ïðî ïðî-
òåêòîðí³ âëàñòèâîñò³ ôëîêàë³íó òà ³íã³áó-
âàííÿ ïîâíîãî ìåòàáîë³÷íîãî ïåðåòâîðåííÿ
ÀÒÔ äî ñå÷îâî¿ êèñëîòè.

Âîäíî÷àñ çá³ëüøåííÿ îïòè÷íî¿ ãóñòèíè
ïðè λ = 254 íì ïîð³âíÿíî ç íîðìîêñ³ºþ ìî-
æå ñâ³ä÷èòè ïðî ï³äâèùåííÿ â êðîâ³ âì³ñòó
³íîçèíó, êñàíòèíó ³ ã³ïîêñàíòèíó, ùî º
ïðîì³æíèìè ìåòàáîë³òàìè ïðè ïåðåòâîðåí-
í³ ìîëåêóë ÀÒÔ äî ñå÷îâî¿ êèñëîòè. Â³-
äîìî, ùî â ïðîöåñ³ ìåòàáîë³çìó ìîëåêóëè
ÀÒÔ ³íîçèí ïåðåòâîðþºòüñÿ â ã³ïîêñàíòèí,
ã³ïîêñàíòèí â êñàíòèí, êñàíòèí â ñå÷îâó
êèñëîòó. Îñòàíí³ äâà ìåòàáîë³÷í³ ïåðåòâî-
ðåííÿ çà ä³¿ êñàíòèíîêñèäàçè â³äáóâàþòüñÿ
ç âèâ³ëüíåííÿì ðàäèêàë³â ñóïåðîêñèä-
àí³îíó. Òàêèì ÷èíîì, çìåíøåííÿ ïîð³âíÿíî
ç êîíòðîëåì (³øåì³ÿ�ðåïåðôóç³ÿ áåç ââå-
äåííÿ ôëîêàë³íó) â êðîâ³ âì³ñòó ³íîçèíó òà
êñàíòèíó çà ä³¿ ôëîêàë³íó ìîæå ñâ³ä÷èòè ïðî
ïðèãí³÷åííÿ ìåòàáîë³÷íèõ ïåðåòâîðåíü íà
âèùå ïåðåðàõîâàíèõ ñòàä³ÿõ òà, ïîâ�ÿçàíîãî
ç öèì, çá³ëüøåííÿ âèâ³ëüíåííÿ ðàäèêàë³â
ñóïåðîêñèä-àí³îíà. Òîáòî, çíèæåííÿ â êðîâ³
âì³ñòó ìåòàáîë³ò³â äåãðàäàö³¿ ÀÒÔ, ñå÷îâî¿
êèñëîòè òà íåîðãàí³÷íîãî ôîñôîðó ïðè
äî³øåì³÷íîìó ââåäåíí³ ôëîêàë³íó (òàáë. 2)
ìîæå ñâ³ä÷èòè ïðî çìåíøåííÿ óòâîðåííÿ
ðàäèêàë³â ñóïåðîêñèä-àí³îíà çà ³øåì³¿�
ðåïåðôóç³¿ ì³îêàðäà, à öå âêàçóº íà ìîæëè-
âå ³íã³áó âàííÿ ôëîêàë³íîì çà  ³øåì³¿�

Êàðä³îïðîòåêòîðí³ åôåêòè àêòèâàö³¿ àäåíîçèíòðèôîñôàòçàëåæíèõ êàë³ºâèõ êàíàë³â
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ðåïåðôóç³¿ ³ óòâîðåííÿ ïåðîêñèí³òðèòó.
Òàêèì ÷èíîì, àíàë³ç á³îõ³ì³÷íèõ ïîêàç-

íèê³â êðîâ³ ïîêàçàâ, ùî ôëîêàë³í ïðèãí³÷óº
â³ëüíîðàäèêàëüí³ ðåàêö³¿ òà ìàº àíòèîêèñ-
íþâàëüí³ âëàñòèâîñò³: çìåíøóº âì³ñò Í

2
Î

2

³ NO
3

- (îñòàííº ìîæå ñâ³ä÷èòè ïðî çìåí-
øåííÿ óòâîðåííÿ ïåðîêñèí³òðèò³â), çàïîá³-
ãàº çíèæåííþ àêòèâíîñò³ êàòàëàçè òà ÑÎÄ.
Ïðàêòè÷íî íåçì³ííèé âì³ñò ó êðîâ³ ïðîòÿ-
ãîì óñüîãî åêñïåðèìåíòó HMHT ³ çá³ëüøåí-
íÿ âì³ñòó NO

2
- ï³ä ÷àñ ðåïåðôóç³¿ ìîæóòü

ãîâîðèòè ïðî ï³äòðèìàííÿ ñèñòåìè îêñèäó
àçîòó â íàëåæíîìó ñòàí³ òà ïðîòåêòîðíèé
âïëèâ ôëîêàë³íó ïðè ³øåì³¿�ðåïåðôóç³¿
ì³îêàðäà. Òîé ôàêò, ùî ïðè äî³øåì³÷íîìó
ââåäåíí³ ôëîêàë³íó âì³ñò â êðîâ³ íåîðãà-
í³÷íîãî ôîñôîðó òà ñå÷îâî¿ êèñëîòè ï³ä ÷àñ
³øåì³¿�ðåïåðôóç³¿ ïðàêòè÷íî íå çì³íþºòüñÿ
ìîæå ñâ³ä÷èòè ïðî çàïîá³ãàííÿ ïîâíî¿
äåãðàäàö³¿ ÀÒÔ, à, îòæå, ³ óòâîðåííÿ ÿê
ñóïåðîêñèä-àí³îíà çà ä³¿ êñàíòèíîêñèäàçè,
òàê ³ ïåðîêñèí³òðèòó ïðè âçàºìîä³¿ îñòàí-
íüîãî ç îêñèäîì àçîòó.

Ð.Á. Ñòðóòèíñêèé, À.Â. Êîöþðóáà,
À.Ï. Íåùåðåò, À.Í. Øèø, Ð.À. Ðîâåíåö,
À.À. Ìîéáåíêî

ÊÀÐÄÈÎÏÐÎÒÅÊÒÎÐÍÛÅ ÝÔÔÅÊÒÛ
ÀÊÒÈÂÀÖÈÈ ÀÄÅÍÎÇÈÍÒÐÈÔÎÑÔÀÒ×ÓÂÑÒÂÈ-
ÒÅËÜÍÛÕ ÊÀËÈÅÂÛÕ ÊÀÍÀËÎÂ
Â ÝÊÑÏÅÐÈÌÅÍÒÀÕ IN VIVO: ÂËÈßÍÈÅ ÍÀ
ÁÈÎÕÈÌÈ×ÅÑÊÈÅ ÏÀÐÀÌÅÒÐÛ ÊÐÎÂÈ
ÏÐÈ ÈØÅÌÈÈ�ÐÅÏÅÐÔÓÇÈÈ ÌÈÎÊÀÐÄÀ

Â ýêñïåðèìåíòàõ íà àíåñòåçèðîâàííûõ ñîáàêàõ ñ âîñïðîèç-
âåäåíèåì ýêñïåðèìåíòàëüíîé èøåìèè (90 ìèí) è ðåïåð-
ôóçèè (180 ìèí) ïîêàçàíî ó÷àñòèå áèîõèìè÷åñêèõ ïðîöåññîâ
â êàðäèîïðîòåêòîðíîì ýôôåêòå äîèøåìè÷åñêîé àêòèâàöèè
àäåíîçèíòðèôîñôàò÷óâñòâèòåëüíûõ êàëèåâûõ (Ê

ÀÒÔ
)

êàíàëîâ ñ ïîìîùüþ âíóòðèâåííîãî ââåäåíèÿ íîâîãî
ôòîðñîäåðæàùåãî àêòèâàòîðà ýòèõ êàíàëîâ � ôëîêàëèíà, â
äîçå 0,1 ìã/êã, êîòîðàÿ ïðàêòè÷åñêè íå èçìåíÿëà ïîêàçà-
òåëè ãåìîäèíàìèêè â óñëîâèÿõ íîðìîêñèè. Òàêèì îáðàçîì,
ïðîâåäåííîå èññëåäîâàíèå âëèÿíèÿ ôëîêàëèíà íà èçìåíåíèÿ
áèîõèìè÷åñêèõ ïîêàçàòåëåé àðòåðèàëüíîé êðîâè âî âðåìÿ
èøåìèè�ðåïåðôóçèè ìèîêàðäà ïðîäåìîíñòðèðîâàëè
îïðåäåëåííûå îñîáåííîñòè ðàçâèòèÿ èøåìè÷íî-ðåïåðôó-
çèîííîãî ñèíäðîìà â óñëîâèÿõ ñòèìóëÿöèè àêòèâíîñòè Ê

ÀÒÔ
-

êàíàëîâ. Àíàëèç áèîõèìè÷åñêèõ ïîêàçàòåëåé êðîâè ïîêàçàë,

÷òî ôëîêàëèí óãíåòàåò ñâîáîäíîðàäèêàëüíûå ðåàêöèè è
èìååò àíòèîêèñëèòåëüíûå ñâîéñòâà: óìåíüøàåò ñîäåðæàíèå
Í

2
Î

2
 è NO

3
- (ïîñëåäíåå ìîæåò ñâèäåòåëüñòâîâàòü îá

óìåíüøåíèè îáðàçîâàíèÿ ïåðîêñèíèòðèòîâ), ïðåäîòâðà-
ùàåò ñíèæåíèå àêòèâíîñòè ôåðìåíòîâ àíòèîêèñëèòåëüíîé
ñèñòåìû êàòàëàçû è ñóïåðîêñèääèñìóòàçû. Ïðàêòè÷åñêè
íåèçìåííîå ñîäåðæèìîå â êðîâè íà ïðîòÿæåíèè âñåãî
ýêñïåðèìåíòà íèçêîìîëåêóëÿðíûõ íèòðîçîòèîëîâ è
óâåëè÷åíèå ñîäåðæàíèÿ NO

2
- âî âðåìÿ ðåïåðôóçèè ìîãóò

ñâèäåòåëüñòâîâàòü î ïîääåðæàíèè ñèñòåìû îêñèäà àçîòà â
íàäëåæàùåì ñîñòîÿíèè è ïðîòåêòîðíîì âëèÿíèè ôëîêàëèíà
ïðè èøåìèè�ðåïåðôóçèè ìèîêàðäà. Òîò ôàêò, ÷òî ïðè
äîèøåìè÷åñêîì ââåäåíèè ôëîêàëèíà ñîäåðæèìîå â êðîâè
íåîðãàíè÷åñêîãî ôîñôîðà è ìî÷åâîé êèñëîòû âî âðåìÿ
èøåìèè�ðåïåðôóçèè ïðàêòè÷åñêè íå èçìåíÿåòñÿ ìîæåò
ãîâîðèòü î ïðåäîòâðàùåíèè ïîëíîé äåãðàäàöèè ÀÒÔ, à,
ñëåäîâàòåëüíî, è îáðàçîâàíèÿ êàê ñóïåðîêñèä-àíèîíà ñ
ïîìîùüþ êñàíòèíîêñèäàçû, òàê è ïåðîêñèíèòðèòà ïðè
âçàèìîäåéñòâèè ïîñëåäíåãî ñ îêñèäîì àçîòà. Âñå âûøåïå-
ðå÷èñëåííûå ñâîéñòâà ôëîêàëèíà ñâÿçàííûå ñ èçìåíåíèÿìè
áèîõèìè÷åñêèõ ïîêàçàòåëåé àðòåðèàëüíîé êðîâè, âìåñòå ñ
èçìåíåíèÿìè ãåìîäèíàìèêè, ïðèâîäÿò ê óìåíüøåíèþ
ðàçìåðà îáëàñòè èíôàðêòà ìèîêàðäà ïîñëå èøåìèè-
ðåïåðôóçèè ïî ñðàâíåíèþ ñ êîíòðîëåì íà 37 %.
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CARDIOPROTECTIVE EFFECTS
OF ACTIVATION OF ATP-SENSITIVE POTAS-
SIUM CHANNELS IN EXPERIMENTS IN VIVO:
INFLUENCE ON BIOCHEMICAL PARAMETERS
OF BLOOD FOLLOWING ISCHEMIA-
REPERFUSION OF MYOCARDIUM

In experiments on the anaesthetized dogs with modeling of
experimental ischemia (90 min) and reperfusion (180 min), the
participation of biochemical processes in the cardioprotective
effect of the preischemic activation of ATP-sensitive potas-
sium (K

ATP
) channels caused by intravenous introduction of

flokalin, a  new fluorine-containing opener of these channels
was shown. Flokalin was introduced in a dose 0.1 mg/kg of
animal body weight which practically did not change the pa-
rameters of hemodynamic in normoxia. Thus, the experiments
investigating the influence of flokalin on changes of biochemi-
cal parameters of arterial blood during ischemia-reperfusion of
myocardium showed certain features of ischemia-reperfusion
syndrome development during stimulation of K

ATP
 channels.

The analysis of biochemical parameters of blood showed that
flokalin suppressed free radical reactions and had antioxidant
properties: reduced quantity of Í

2
Î

2 
and NO

3
� (the last can

interpreted as a reduction in peroxynitrites formation), pre-
vented the decline of catalase and superoxide dismutase acti-
vity. Practically constant content of low-molecular nitrosothiols
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in blood during all duration of experiment and increase of NO
2

-

level during reperfusion may indicate on intact functions of
the NO system and protective influence of flokalin during
ischemia-reperfusion of myocardium. Practically unchanged
content of inorganic phosphorus and uric acid in blood during
ischemia- reperfusion under conditions of preischemic intro-
duction of flokalin indicates the prevention of ATP degrada-
tion and formation of both superoxide anion by xanthinoxidase
and peroxynitrite by it interaction with nitric oxide. Àll
mentioned properties of flokalin related to the changes of bio-
chemical parameters of arterial blood, together with the changes
of parameters of hemodynamics, result in diminishment of
infarct size of myocardium after ischemia-reperfusion by 37%
versus control experiments.
K

ATP
 channels, flokalin, ischemia-reperfusion, free radikaly,

NO system
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