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Âïëèâ ααααα-ë³íîëåíîâî¿ êèñëîòè
íà ä³ÿëüí³ñòü ³çîëüîâàíîãî ñåðöÿ ùóðà
ïðè ãîñòð³é ³øåì³¿�ðåïåðôóç³¿ ì³îêàðäà

Èññëåäîâàíî âëèÿíèå α-ëèíîëåíîâîé êèñëîòû (α-ËÊ, ω-3 ïîëèíåíàñûùåííàÿ æèðíàÿ êèñëîòà �
(ÏÍÆÊ ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ) íà æèðíîêèñëîòíûé ñîñòàâ ôîñôîëèïèäîâ
êëåòî÷íûõ ìåìáðàí, ñâîáîäíîðàäèêàëüíûå ïðîöåññû è àêòèâíîñòü àíòèîêñèäàíòíûõ
ôåðìåíòîâ â êîíòðîëå è ïîñëå èøåìèè-ðåïåðôóçèè èçîëèðîâàííîãî ñåðäöà êðûñû. Ïîêàçàíî,
÷òî ïðèáàâëåíèå ω -3 ÏÍÆÊ ê ðàöèîíó æèâîòíûõ â òå÷åíèå 4 íåä ïðèâîäèò ê èçìåíåíèþ
æèðíîêèñëîòíîãî ñîñòàâà êëåòî÷íûõ ìåìáðàí â ñòîðîíó óâåëè÷åíèÿ ñîäåðæàíèÿ ω -3 ÏÍÆÊ,
óìåíüøåíèþ ñîäåðæàíèÿ  àðàõèäîíîâîé êèñëîòû è ñíèæåíèþ îáðàçîâàíèÿ åå ìåòàáîëèòîâ �
ëåéêîòðèåíà Ñ

4
 è òðîìáîêñàíà À

2
. Èçìåíåíèå æèðíîêèñëîòíîãî ñîñòàâà ìåìáðàí

êàðäèîìèîöèòîâ ïðè ïîìîùè α-ËÊ îêàçûâàåò êàðäèîïðîòåêòèâíîå äåéñòâèå íà
èçîëèðîâàííîå ñåðäöå ïðè èøåìèè�ðåïåðôóçèè, à èìåííî óëó÷øàåò ôóíêöèîíàëüíûå
ïîêàçàòåëè ðàáîòû ñåðäöà, ïðåäîòâðàùàåò âàçîêîíñòðèêöèþ, âûÿâëÿåò àíòèàðèòìè÷åñêèé
ýôôåêò. Ìîäèôèêàöèÿ æèðíîêèñëîòíîãî ñîñòàâà ôîñôîëèïèäîâ ìåìáðàí êëåòîê ìèîêàðäà
ïðè èøåìèè-ðåïåðôóçèè èçîëèðîâàííîãî ñåðäöà ñîïðîâîæäàåòñÿ èíãèáèðîâàíèåì
ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ, óìåíüøåíèåì ñîäåðæàíèÿ â òêàíè ìèîêàðäà äèåíîâûõ
êîíúþãàòîâ, ìàëîíîâîãî äèàëüäåãèäà, à òàêæå ñíèæåíèåì ïîêàçàòåëåé õåìèëþìèíåñöåíöèè.
Íàðÿäó ñ ýòèì óâåëè÷åíèå ñîäåðæàíèÿ â ìåìáðàíàõ êàðäèîìèîöèòîâ ω-3 ÏÍÆÊ îêàçûâàåò
áëàãîïðèÿòíîå âëèÿíèå íà ñîñòîÿíèå ôåðìåíòîâ àíòèîêñèäàíòíîé çàùèòû - ñóïåðîêñèä-
äèñìóòàçû è êàòàëàçû, ïðåäîòâðàùàÿ ñíèæåíèå èõ àêòèâíîñòè â óñëîâèÿõ èøåìèè-
ðåïåðôóçèè èçîëèðîâàííîãî ñåðäöà.

ÂÑÒÓÏ

Íèí³ çíà÷íà óâàãà äîñë³äíèê³â ïðèä³ëÿºòüñÿ
âèâ÷åííþ ðîë³ ïðåïàðàò³â ïðèðîäíîãî ïî-
õîäæåííÿ äëÿ ë³êóâàííÿ òà ïðîô³ëàêòèêè
ñåðöåâî-ñóäèííèõ çàõâîðþâàíü. Îñîáëèâå
ì³ñöå ñåðåä íèõ çàéìàþòü ïîë³íåíàñè÷åí³
æèðí³ êèñëîòè (ÏÍÆÊ) ³ç ñ³ìåéñòâà ω-3, äî
ÿêèõ íàëåæàòü α-ë³íîëåíîâà (α-ËÊ), åéêî-
çàïåíòàºíîâà (ÅÏÊ) ³ äîêîçàãåêñàºíîâà
(ÄÃÊ) êèñëîòè. Ó åï³äåì³îëîã³÷íèõ äîñë³ä-
æåííÿõ ïîêàçàíî, ùî âæèâàííÿ, òàê çâàíèõ,
�ìîðñüêèõ� ω-3 ÏÍÆÊ, à ñàìå ÅÏÊ ³ ÄÃÊ,
ÿê³ ó çíà÷í³é ê³ëüêîñò³ ì³ñòÿòüñÿ ó ðèá�ÿ-
÷îìó æèð³, êîðåëþº ç³ çíèæåííÿì ÷àñòîòè
ðîçâèòêó ³øåì³÷íî¿ õâîðîáè ñåðöÿ, ãîñòðîãî

³íôàðêòó  ì³îêàðäà ,  àòåðîñêëåðîçó  òà
îáìåæåííÿì âèïàäê³â ñìåðòíîñò³ â³ä öèõ
çàõâîðþâàíü [7, 15, 16, 19, 21, 24]. Âñòà-
íîâëåíî, ùî ÏÍÆÊ ç ñ³ìåéñòâà ω-3 çäàòí³
êîíêóðåíòíî çàì³ùóâàòè ó ôîñôîë³ï³äàõ
êë³òèííèõ ìåìáðàí àðàõ³äîíîâó êèñëîòó
(ÀÊ). Íàñë³äêîì òàêî¿ çì³íè ó æèðíîêèñ-
ëîòíîìó ñêëàä³ ôîñôîë³ï³ä³â ìåìáðàí êë³-
òèí º îáìåæåííÿ óòâîðåííÿ á³îàêòèâíèõ
åéêîçàíî¿äíèõ ïîõ³äíèõ ÀÊ, ÿê³ ïîã³ðøóþòü
ïåðåá³ã çàõâîðþâàíü ñåðöåâî-ñóäèííî¿
ñèñòåìè, îñê³ëüêè ëåéêîòðèºíàì ³ òðîìáîê-
ñàíàì, ùî óòâîðþþòüñÿ ç ω-3 ÏÍÆÊ, ïðè-
òàìàííà íå ëèøå ìåíøà á³îëîã³÷íà àêòèâ-
í³ñòü, à é ³íøà ñïðÿìîâàí³ñòü á³îëîã³÷íèõ
åôåêò³â [15, 22, 26]. Îäíàê áàãàòî ïèòàíü
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ùîäî ìåõàí³çì³â âïëèâó ω-3 ÏÍÆÊ íà
ñåðöåâî-ñóäèííó ñèñòåìó âñå ùå çàëèøà-
þòüñÿ íåç�ÿñîâàíèìè. Ñë³ä çàçíà÷èòè, ùî
á³ëüø³ñòü åêñïåðèìåíòàëüíèõ ðîá³ò òà
åï³äåì³îëîã³÷íèõ äîñë³äæåíü áóëî ïðîâåäå-
íî ç âèêîðèñòàííÿì ÅÏÊ ³ ÄÃÊ, òîáòî ω-3
ÏÍÆÊ òâàðèííîãî ïîõîäæåííÿ. Âîäíî÷àñ
º äîñòàòíÿ ê³ëüê³ñòü ðîñëèííèõ îë³é, ç³ çíà÷-
íèì âì³ñòîì α -ËÊ. Ñàìå òîìó âåëüìè
àêòóàëüíîþ º ðîçðîáêà òà äîñë³äæåííÿ
ïðåïàðàò³â ç îë³é ðîñëèííîãî ïîõîäæåííÿ,
ùî âì³ùóþòü ÏÍÆÊ òèïó ω-3 [16]. Íèí³ â
²íñòèòóò³ á³îîðãàí³÷íî¿ õ³ì³¿ òà íàôòîõ³ì³¿
ÍÀÍ Óêðà¿íè îòðèìàíî íîâó ñóáñòàíö³þ, ùî
ì³ñòèòü ω-3 ÏÍÆÊ ç ðîñëèííî¿ ñèðîâèíè
(α-ËÊ), âïëèâ ÿêî¿ ïðàêòè÷íî íå âèâ÷åíèé.

Ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ
âïëèâó ìîäèô³êàö³¿ æèðíîêèñëîòíîãî ñêëàäó
ôîñôîë³ï³ä³â ìåìáðàí êë³òèí ì³îêàðäà çà
äîïîìîãîþ ω-3 ÏÍÆÊ ðîñëèííîãî ïîõîä-
æåííÿ (α-ËÊ) íà ïåðåêèñíå îêèñíåííÿ
ë³ï³ä³â (ÏÎË), àêòèâí³ñòü ôåðìåíò³â àíòè-
îêñèäàíòíîãî çàõèñòó òà ôóíêö³îíàëüí³ ïî-
êàçíèêè ðîáîòè ñåðöÿ çà óìîâ ³øåì³¿�ðåïåð-
ôóç³¿ ³çîëüîâàíîãî ì³îêàðäà ùóð³â.

ÌÅÒÎÄÈÊÀ

Ó äîñë³äàõ âèêîðèñòàíî ñàìö³â-ùóð³â ë³í³¿
Â³ñòàð ìàñîþ 250�300 ã, ÿêèõ áóëî ðîçïî-
ä³ëåíî íà 4 ãðóïè ïî 10�12 òâàðèí ó êîæí³é.
Äî ² ãðóïè (êîíòðîëü) âõîäèëè ³íòàêòí³
òâàðèíè, ùî óòðèìóâàëèñÿ íà ñòàíäàðòíîìó
ðàö³îí³  â ³âàð³þ.  Òâàðèíè,  ñåðöÿ ÿêèõ
ï³ääàâàëè âïëèâó ³øåì³¿�ðåïåðôóç³¿ ñêëàëè
²² ãðóïó. Òâàðèíàì ²²² ³ IV ãðóï ïðîòÿãîì 4
òèæ äî ñòàíäàðòíîãî ðàö³îíó äîäàâàëè
ñóáñòàíö³þ, çáàãà÷åíó α-ËÊ, ç ðîçðàõóíêó
0,1 ìã/100 ã ìàñè. Ñåðöÿ ùóð³â IV ãðóïè
òàêîæ ï³ääàâàëè âïëèâó ³øåì³¿�ðåïåðôóç³¿.
Åêñïåðèìåíòè áóëî âèêîíàíî ç äîòðèìàí-
íÿì âèìîã ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çà-
õèñò õðåáåòíèõ òâàðèí (Ñòðàñáóðã, 1986).
Ùóð³â àíåñòåçóâàëè óðåòàíîì (1,9 ã/êã),
øâèäêî âèëó÷àëè ñåðöÿ, ÿê³ ïåðôóçóâàëè
ðåòðîãðàäíî çà êëàñè÷íèì ìåòîäîì Ëàí-

ãåíäîðôà ñòàíäàðòíèì á³êàðáîíàòíèì áó-
ôåðíèì ðîç÷èíîì Êðåáñà�Õåíçåëåéòà â
óìîâàõ ñïîíòàííèõ ñêîðî÷åíü ç 20-õâèëèí-
íîþ ³øåì³ºþ òà 40-õâèëèííîþ ðåïåðôóç³ºþ
[3]. Øâèäê³ñòü ïåðôóçóþ÷îãî ïîòîêó (10,0�
12,0 ìë/õâ) êîíòðîëþâàëè ïåðèñòàëüòè÷íèì
íàñîñîì íà ð³âí³, ùî çàáåçïå÷óâàâ ï³äòðè-
ìàííÿ ïåðôóç³éíîãî òèñêó â êîðîíàðíèõ ñó-
äèíàõ áëèçüêî 70 ìì ðò. ñò. (âèõ³äí³ çíà-
÷åííÿ). Ïåðôóçóþ÷èé ðîç÷èí ô³ëüòðóâàëè
òà íàñè÷óâàëè  ãàçîâîþ ñóì³øþ, ùî ì³ñ-
òèòü 95 % Î

2
 òà 5 % CO

2
. Ïåðôóç³éíó ñèñ-

òåìó òåðìîðåãóëþâàëè íà  ð ³âí³  37°Ñ.
Ðåºñòðóâàëè ïåðôóç³éíèé òèñê ó êîðîíàðíèõ
ñóäèíàõ, ê³íöåâî-ä³àñòîë³÷íèé òèñê, òèñê,
ùî ðîçâèâàº ë³âèé øëóíî÷îê ñåðöÿ (ðîçðà-
õîâóâàëè ÿê ð³çíèöþ ì³æ ñèñòîë³÷íèì
òèñêîì ó ë³âîìó øëóíî÷êó ñåðöÿ òà ê³íöåâî-
ä³àñòîë³÷íèì òèñêîì) ³ éîãî ïåðøó ïîõ³äíó �
dÐ/dt. Ðåºñòðàö³þ çä³éñíþâàëè çà äîïîìî-
ãîþ ïðèëàäó �Mingograf-34� (�Elema�, Øâå-
ö³ÿ). Äîäàòêîâî îáðàõîâóâàëè ê³ëüê³ñòü
àðèòì³é äî ³øåì³¿ òà ïðîòÿãîì ïåð³îäó ðå-
ïåðôóç³¿, à òàêîæ òåðì³í çóïèíêè ñåðöÿ ï³ä
÷àñ ³øåì³¿ òà òåðì³í â³äíîâëåííÿ ïîâíîö³í-
íèõ ñåðöåâèõ ñêîðî÷åíü ï³ñëÿ ïî÷àòêó ðå-
ïåðôóç³¿. Âèçíà÷åííÿ âì³ñòó ω-3 (α-ËÊ,
ÅÏÊ ³ ÄÃÊ) òà  ω-6 ÏÍÆÊ ë³íîëåâî¿ êèñ-
ëîòè (ËÊ) òà ÀÊ ó ìåìáðàíàõ êë³òèí ïðî-
âîäèëè çà ìåòîäîì âèñîêîåôåêòèâíî¿ ð³-
äèííî¿ çâîðîòíî¿ õðîìàòîãðàô³¿ ç âèêîðèñ-
òàííÿì ðåôðàêòîìåòðè÷íîãî äåòåêòîðà [1].
Âì³ñò  ω -3  òà  ω -6  ÏÍÆÊ âèðàæàëè  ó
â³äñîòêîâîìó ñï³ââ³äíîøåíí³ äî çàãàëüíîãî
âì³ñòó æèðíèõ êèñëîò (íàñè÷åíèõ ³ íåíàñè-
÷åíèõ), ÿêèé ïðèéìàëè çà 100 %. Ñïåêòðî-
ôîòîìåòðè÷íèì ìåòîäîì ó ãîìîãåíàò³ òêà-
íèíè ì³îêàðäà âèì³ðþâàëè âì³ñò â³ëüíî¿ ÀÊ
[28]. Çà äîïîìîãîþ Ð²À-ìåòîäó ç âèêîðèñ-
òàííÿì äîá³ðîê ðåàêòèâ³â ô³ðì �Du pont�
òà �Amersham� ([3H]-ËÒÑ

4
  òà [3H]-ÒõÂ

2

RIA kit â³äïîâ³äíî) âèçíà÷àëè êîíöåíòðàö³þ
ìåòàáîë³ò³â ÀÊ � ëåéêîòðèºíó Ñ

4
 (ËÒÑ

4
) ³

òðîìáîêñàíó Â
2
 (ÒõÂ

2
), ÿêèé º ñòàá³ëüíèì

ìåòàáîë³òîì êîðîòêîæèâó÷îãî òðîìáîêñà-
íó À

2
. Ó ãîìîãåíàò³ òêàíèíè ì³îêàðäà ìå-
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Âïëèâ α-ë³íîëåíîâî¿ êèñëîòè

òîäîì õåì³ëþì³íåñöåíö³¿, ³íäóêîâàíî¿ 2%-ì
ðîç÷èíîì ïåðåêèñó âîäíþ, âèçíà÷àëè çà-
ãàëüíó ïðîäóêö³þ â³ëüíèõ ðàäèêàë³â çà
òàêèìè ïîêàçíèêàìè, ÿê àìïë³òóäà øâèäêî-
ãî ñïàëàõó, ³íòåíñèâí³ñòü âèïðîì³íåííÿ
÷åðåç 5 õâ òà çàãàëüíà ñâ³òëîñóìà âèïðîì³-
íåííÿ çà 5 õâ.  Á³îõ³ì³÷íèìè ìåòîäàìè
âèçíà÷àëè âì³ñò ïðîäóêò³â ÏÎË � ä³ºíîâèõ
êîí�þãàò³â (ÄÊ) [4], ìàëîíîâîãî ä³àëüäåã³-
äó (ÌÄÀ) [5] òà àêòèâí³ñòü àíòèîêñèäàíò-
íèõ ôåðìåíò³â � ñóïåðîêñèääèñìóòàçè
(ÑÎÄ) [6] òà êàòàëàçè [2]. Âì³ñò á³ëêà ó
ãîìîãåíàò³ âèçíà÷àëè çà ìåòîäîì Áðåäôîð-
äà [9]. Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â
ïðîâîäèëè ç âèêîðèñòàííÿì êðèòåð³þ t
Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Ðåçóëüòàòè äîñë³äæåííÿ âïëèâó ñóáñòàíö³¿,
çáàãà÷åíî¿ α-ËÊ ðîñëèííîãî ïîõîäæåííÿ, íà
æèðíîêèñëîòíèé ñêëàä ôîñôîë³ï³äíèõ
ìåìáðàí êë³òèí ñåðöÿ ïîêàçàëè, ùî âæå
÷åðåç 2 òèæ â³ä ïî÷àòêó ñïîæèâàííÿ ðîñ-
ëèííî¿ ñóáñòàíö³¿ ñïîñòåð³ãàºòüñÿ òåíäåíö³ÿ
äî çá³ëüøåííÿ âì³ñòó α-ËÊ. Îäíî÷àñíî ó
òâàðèí ²²² ãðóïè ñïîñòåð³ãàºòüñÿ çìåíøåí-
íÿ âì³ñòó ÀÊ, îäíàê ö³ çì³íè æèðíîêèñëîò-
íîãî ñêëàäó ùå íå º â³ðîã³äíèìè. Ï³ñëÿ âæè-
âàííÿ ω-3 ÏÍÆÊ ðîñëèííîãî ïîõîäæåííÿ
ïðîòÿãîì 4 òèæ, áóëî âñòàíîâëåíî, ùî âì³ñò
ÏÍÆÊ ç ñ³ìåéñòâà ω-6 � ËÊ òà ÀÊ ó òêà-
íèí³ ì³îêàðäà ïîð³âíÿíî ç êîíòðîëåì ó ãîìî-
ãåíàòàõ ñåðäåöü òâàðèí ²²² ãðóïè çíèæó-

âàâñÿ ó 1,5 òà 1,7 ðàçà, à âì³ñò ω-3 ÏÍÆÊ �
a-ËÊ òà ÅÏÊ ï³äâèùóâàâñÿ ó 1,5 òà 3,5 ðàçà
â³äïîâ³äíî (òàáë.1). Ïðè öüîìó ñï³ââ³äíî-
øåííÿ ω-3/ ω-6 ÏÍÆÊ ó ìåìáðàíàõ êàðä³î-
ì³îöèò³â êîíòðîëüíèõ ùóð³â áóëî 1 : 4,1, à ó
ùóð³â, ÿê³ îòðèìóâàëè α-ËÊ ç ðîñëèííî¿
ñèðîâèíè (²²² ãðóïà) � 1 : 2,5. Ñë³ä çàçíà÷è-
òè, ùî îñîáëèâî âèðàæåí³ çì³íè æèðíîêèñ-
ëîòíîãî ñêëàäó êë³òèííèõ ìåìáðàí ï³ñëÿ
ïðèéîìó ω-3 ÏÍÆÊ ðîñëèííîãî ïîõîäæåí-
íÿ ñïîñòåð³ãàëèñü ó òêàíèí³ ïå÷³íêè (òàáë.
2). Òàê, âì³ñò ÀÊ ó òâàðèí ²²² ãðóïè ïðè
çàñòîñóâàíí³ ðîñëèííî¿ ω-3 ÏÍÆÊ ïîð³âíÿ-
íî ç êîíòðîëåì çìåíøóâàâñÿ ó 1,9 ðàçà, à
ËÊ � ó 1,6 ðàçà. Ïðè öüîìó âì³ñò α-ËÊ
â³ðîã³äíî ï³äâèùóâàâñÿ ó 13,5 ðàçà, à ÅÏÊ �
ó 10,6 ðàçà.  Ñï³ââ³äíîøåííÿ ω-3/  ω-6
ÏÍÆÊ ó ìåìáðàíàõ ãåïàòîöèò³â êîíòðîëü-
íèõ ùóð³â áóëî 1 : 5,2, à ó òâàðèí, ÿê³
îòðèìóâàëè α-ËÊ � 1 : 1,14. Îòðèìàí³ íàìè
ðåçóëüòàòè çá³ãàþòüñÿ ç ë³òåðàòóðíèìè äà-
íèìè, ÿê³ ñâ³ä÷àòü ïðî òå, ùî ÏÍÆÊ ñ³-
ìåéñòâà ω-3 ³íêîðïîðóþòüñÿ ó ôîñôîë³ï³äè
òà âáóäîâóâàþòüñÿ â ìåìáðàíè êë³òèí ð³ç-
íèõ îðãàí³â, âèò³ñíÿþ÷è ïðè öüîìó ³ç ôîñôî-
ë³ï³ä³â ω-6 ÏÍÆÊ � ËÊ òà ÀÊ [12, 14, 26,
29]. Îêð³ì òîãî, ó ³íøèõ äîñë³äæåííÿõ áóëî
ïîêàçàíî, ùî ïðè äîäàâàíí³ ω-3 ÏÍÆÊ
çíèæóºòüñÿ íå ò³ëüêè ñï³ââ³äíîøåííÿ ω-6/
ω-3, àëå ³ ñï³ââ³äíîøåííÿ ÀÊ/ÅÏÊ [12, 31].
Äàí³ ë³òåðàòóðè ñâ³ä÷àòü, ïðî òå, ùî ïðè
çðóøåíí³ ñï³ââ³äíîøåííÿ ÀÊ/ÅÏÊ íà êî-
ðèñòü ÀÊ ó õâîðèõ ³ç ãîñòðèì ³íôàðêòîì
ì³îêàðäà, ï³äâèùóºòüñÿ ðèçèê âèíèêíåííÿ

Òàáëèöÿ 1. Âì³ñò (%) ωωωωω-3 ³ ωωωωω-6 ïîë³íåíàñè÷åíèõ æèðíèõ êèñëîò ó ìåìáðàíàõ êàðä³îì³îöèò³â ùóð³â ï³ñëÿ
4-òèæíåâîãî ñïîæèâàííÿ ααααα-ë³íîëåíîâî¿ êèñëîòè òà ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ ³çîëüîâàíîãî ñåðöÿ (Ì ± m)

Æèðí³ êèñëîòè ² ãðóïà (n=12) ²² ãðóïà (n=10) ²²² ãðóïà (n=10) IV ãðóïà (n=10)

Ë³íîëåâà (Ñ 18:2; ω-6) 24,27 ± 1,0 24,65 ± 1,62 16,15 ± 2,38* 15,67 ± 1,75* **
Ë³íîëåíîâà (Ñ 18:3; ω-3) 0,76 ± 0,19 0,69 ± 0,12 1,18 ± 0,25 1,14 ± 0,25
Àðàõ³äîíîâà (Ñ 20:4; ω-6) 23,42 ± 0,93 33,08 ± 0,60 13,68 ± 0,71* 15,14 ± 1,30* **
Åéêîçàïåíòàºíîâà (Ñ 20:5; ω-3) 0,23 ± 0,06 0,33 ± 0,20 0,80 ± 0,06* 0,80 ± 0,06*  **
Äîêîçàãåêñàºíîâà (Ñ 22:6; ω-3) 10,65 ± 0,94 11,51 ± 0,11 10,05 ± 0,44 13,23 ± 3,13
Σ ω-3 11,64 ± 0,99 12,53 ± 0,43* 12,03 ± 0,75 15,17 ± 3,44*
Σ ω-6 47,69 ± 1,93 57,73 ± 2,22* 29,83 ± 3,09 30,81 ± 3,05*

Ïðèì³òêà. Òóò ³ â òàáë. 2, 3 * Ð<0,05 ïîð³âíÿíî ç êîíòðîëåì; ** ïîð³âíÿíî ç ³øåì³ºþ.
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ô³áðèëÿö³¿ øëóíî÷ê³â ³ ðàïòîâî¿ ñìåðò³
÷åðåç ï³äâèùåííÿ åëåêòðè÷íî¿ íåñòàá³ëü-
íîñò³ ñåðöÿ [17, 23]. Äåÿê³ àâòîðè ïðîïî-
íóþòü ðîçãëÿäàòè ñï³ââ³äíîøåííÿ ÀÊ/ÅÏÊ
ÿê ìàðêåð ôàêòîðà ðèçèêó ðàïòîâî¿ ñìåðò³
òà ä³àãíîñòè÷íèé ïîêàçíèê [23]. Ó íàøèõ
äîñë³äàõ ñïîæèâàííÿ α-ËÊ ðîñëèííîãî
ïîõîäæåííÿ ïðèçâîäèëî äî çìåíøåííÿ éîãî
ñï³ââ³äíîøåííÿ ó òêàíèí³ ñåðöÿ ùóð³â
á³ëüøå í³æ ó 5 ðàç³â ÿê çà íîðìàëüíèõ óìîâ
(²²² ãðóïà), òàê ³ ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ (IV
ãðóïà òâàðèí). Ñë³ä çàçíà÷èòè òàêîæ, ùî
âì³ñò ÄÃÊ ó òêàíèí³ ì³îêàðäà ùóð³â íå
çàçíàâàâ ñóòòºâèõ çì³í. Íà íàøó äóìêó,
íàéâ³ðîã³äí³øèì ïîÿñíåííÿì öüîãî ìîæå
áóòè òå, ùî ÄÃÊ ó îðãàí³çì³ ï³ä âïëèâîì
ôåðìåíò³â-äåñàòóðàç äóæå øâèäêî  ìåòà-
áîë³çóºòüñÿ ó á³ëüø ñò³éêó ÅÏÊ [10, 29],
ùî, ó íàøîìó âèïàäêó, äîäàòêîâî ï³äòâåðä-
æóºòüñÿ ñóòòºâèì (ó 3,5 ðàçà ó ì³îêàðä³ òà
ó 10,6 ðàçà ó ïå÷³íö³) çá³ëüøåííÿì âì³ñòó
îñòàííüî¿ (äèâ. òàáë. 1, 2). Â³äîìî, ùî ÀÊ
º îñíîâíèì ñóáñòðàòîì äëÿ ñèíòåçó åéêîçà-
íî¿ä³â. Ïðîäóêòè ïåðåòâîðåííÿ ÀÊ � ëåéêî-
òðèºíè, ïðîñòàãëàíäèíè òà òðîìáîêñàíè
ìàþòü ïîòóæí³ á³îëîã³÷í³ åôåêòè òà ìîæóòü
âïëèâàòè íà ïåðåá³ã ïàòîëîã³÷íèõ ïðîöåñ³â,
çîêðåìà âèÿâëÿþòü ïðîòðîìáîòè÷íó, ïðîàã-
ðåãàíòíó, ïðîçàïàëüíó òà âàçîêîíñòðèêòîð-
íó ä³¿ [10, 11, 25, 27, 30]. ÏÍÆÊ ç ñ³ìåéñòâà
ω-3, çàì³ùóþ÷è ÀÊ ó ôîñôîë³ï³äàõ êë³òèí-
íèõ ìåìáðàí, ìîæóòü âïëèâàòè íå ëèøå íà
ñèíòåç åéêîçàíî¿ä³â, à é íà ïåðåá³ã ïàòîëî-
ã³÷íèõ ïðîöåñ³â ó ñåðöåâî-ñóäèíí³é ñèñòåì³,
îñê³ëüêè ëåéêîòðèºíàì ³ òðîìáîêñàíàì, ùî
óòâîðþþòüñÿ ç ω-3 ÏÍÆÊ, íà â³äì³íó â³ä

ïîõ³äíèõ ÀÊ, ïðèòàìàííà íå ëèøå ìåíøà
á³îëîã³÷íà àêòèâí³ñòü, à é ³íøà ñïðÿìîâà-
í³ñòü á³îëîã³÷íèõ åôåêò³â [11, 27, 30]. Íàø³
äîñë ³äæåííÿ  ïîêàçàëè ,  ùî ³øåì³ÿ  òà
íàñòóïíà ðåïåðôóç³ÿ ïðèçâîäèëè äî çá³ëü-
øåííÿ âì³ñòó â³ëüíî¿ ÀÊ ó ãîìîãåíàòàõ
òêàíèíè ñåðöÿ òâàðèí ²² ãðóïè ó 3,5 ðàçà,
òîä³ ÿê â ñåðöÿõ ç ìîäèô³êîâàíèìè ìåìáðà-
íàìè ¿¿ âì³ñò çà íîðìàëüíèõ óìîâ (²²² ãðóïà
òâàðèí) çìåíøóâàâñÿ ó 1,9 ðàçà, à ï³ñëÿ
³øåì³¿�ðåïåðôóç³¿  ì³îêàðäà (IV ãðóïà)
ïîð³âíÿíî ç ïîêàçíèêàìè ó ²² ãðóï³ � ó 2,4
ðàçà (ðèñ. 1). ×îòèðèòèæíåâå çàñòîñóâàííÿ
ω-3 ÏÍÆÊ ðîñëèííîãî ïîõîäæåííÿ ðàçîì
³ç çìåíøåííÿì âì³ñòó â ìåìáðàíàõ êë³òèí
ì³îêàðäà ÀÊ îñîáëèâî ï³ñëÿ ³øåì³¿�ðå-
ïåðôóç³¿ (IV ãðóïà) ïðèçâîäèòü äî ñóïóò-

Òàáëèöÿ 2. Âì³ñò (%) ωωωωω-3 ³ ωωωωω-6 ïîë³íåíàñè÷åíèõ æèðíèõ êèñëîò ó ìåìáðàíàõ ãåïàòîöèò³â ùóð³â ï³ñëÿ
4-òèæíåâîãî ñïîæèâàííÿ ααααα- ë³íîëåíîâî¿ êèñëîòè (Ì ± m)

   Æèðí³ êèñëîòè ² ãðóïà (n=12) ²²² ãðóïà (n=10)

Ë³íîëåâà (Ñ 18:2; ω-6) 17,80 ± 0,4 11,43 ± 0,60*
Ë³íîëåíîâà (Ñ 18:3; ω-3) 0,75 ± 0,26 10,15 ± 0,33*
Àðàõ³äîíîâà (Ñ 20:4; ω-6) 24,90 ± 0,21 13,40 ± 0,30*
Åéêîçàïåíòàºíîâà (Ñ 20:5; ω-3) 0,38 ± 0,60 4,03 ± 0,15*
Äîêîçàãåêñàºíîâà (Ñ 22:6; ω-3) 7,13 ± 0,94 7,54 ± 0,40*
Σ ω-3 8,26 ± 0,70 21,72 ± 0,60*
Σ ω-6 42,70 ± 0,30 24,83 ± 0,23*

Ðèñ. 1. Âì³ñò â³ëüíî¿ àðàõ³äîíîâî¿ êèñëîòè ó
ãîìîãåíàò³ òêàíèíè ì³îêàðäà ùóð³â ó êîíòðîë³ (à),
ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ (á), ï³ñëÿ 4-òèæíåâîãî
ñïîæèâàííÿ a-ë³íîëåíîâî¿ êèñëîòè (â) òà ï³ñëÿ 4-
òèæíåâîãî ñïîæèâàííÿ a-ë³íîëåíîâî¿ êèñëîòè òà
³øåì³¿ � ðåïåðôóç³¿ ³çîëüîâàíîãî ñåðöÿ (ã).
Òóò ³ íà ðèñ. 2�5 *Ð<0,05, ïîð³âíÿíî ç êîíòðîëåì;
** ïîð³âíÿíî ç ³øåì³ºþ
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Âïëèâ α-ë³íîëåíîâî¿ êèñëîòè

íüîãî çìåíøåííÿ ïðîäóêö³¿ ËÒÑ
4
 ³ ÒõÂ

2
 ó

ïîð³âíÿíí³ ç êîíòðîëåì ó 3 òà 1,9 ðàçà
â³äïîâ³äíî (ðèñ. 2). Íàñë³äêîì òàêî¿ çì³íè
æèðíîêèñëîòíîãî ñêëàäó ìåìáðàí êàðä³î-
ì³îöèò³â ï³ñëÿ ñïîæèâàííÿ ðîñëèííèõ ω-3
ÏÍÆÊ ³ çìåíøåííÿ ñèíòåçó âàçîàêòèâíèõ
ìåòàáîë³ò³â ÀÊ º ï³äâèùåííÿ ñò³éêîñò³
³çîëüîâàíèõ ñåðäåöü ùóð³â äî ³øåì³÷íîãî
âïëèâó.

Çáàãà÷åííÿ ðàö³îíó òâàðèí íà α-ËÊ ïî-
çèòèâíî âïëèíóëî íà ðîáîòó ³çîëüîâàíîãî
ñåðöÿ, ÿêå ï³ääàâàëè ³øåì³¿�ðåïåðôóç³¿ (ðèñ.
3). Òàê, ÷àñ äî ìàêñèìàëüíîãî çíèæåííÿ
ñêîðîòëèâî¿ àêòèâíîñò³ ì³îêàðäà ïðè òî-

òàëüí³é ³øåì³¿ ñåðöÿ ó òâàðèí, ùî ñïîæè-
âàëè α-ËÊ (IV ãðóïà), áóâ çíà÷íî òðèâàë³-
øèì (10,20 õâ ± 3,11 õâ), í³æ ó òâàðèí ²²
ãðóïè (4,77 õâ ± 0,57 õâ). Ðàçîì ç òèì
òåðì³í â³äíîâëåííÿ ïîâíîö³ííèõ ñåðöåâèõ
ñêîðî÷åíü ïðè ðåïåðôóç³¿ ó IV ãðóï³ áóâ
çíà÷íî êîðîòøèì (0,44 ± 0,10 ïîð³âíÿíî ç
2,29 õâ ± 0,35 õâ ó ²² ãðóï³ â³äïîâ³äíî,
P<0,05). Ó ñåðöÿõ òâàðèí IV ãðóïè çíèæåí-
íÿ òèñêó, ùî ðîçâèâàº ë³âèé øëóíî÷îê íà
15-é õâèëèí³ ðåïåðôóç³¿ áóëî íåçíà÷íèì (íà
11,5 % íèæ÷å â³ä ïî÷àòêîâîãî), òîä³ ÿê ó
ñåðöÿõ òâàðèí ²² ãðóïè â³í áóâ íèæ÷èì â³ä
âèõ³äíîãî çíà÷åííÿ íà 42,57 %. Øâèäê³ñí³

Ðèñ. 2. Âì³ñò ëåéêîòðèºíó Ñ
4 
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0

1

2

3

4

5

6

7

8

9

à ãá â

1

2

*

**

*

*

*

**

Ðèñ. 3. ²øåì³ÿ�ðåïåðôóç³ÿ ³çîëüîâàíîãî ñåðöÿ ùóðà (à) òà ï³ñëÿ 4-òèæíåâîãî ñïîæèâàííÿ α-ë³íîëåíîâî¿ êèñëîòè
(á): ² � ïåðôóç³éíèé òèñê ó êîðîíàðíèõ ñóäèíàõ; ²² � òèñê, ùî ðîçâèâàº ë³âèé øëóíî÷îê ñåðöÿ; ²²² � ïåðøà ïîõ³äíà
dP/dt
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ïðîöåñè â ñåðöåâîìó ì�ÿç³ ùóð³â IV ãðóïè
òàêîæ â³äíîâëþâàëèñÿ êðàùå. Òàê, øâèä-
ê³ñòü ñêîðî÷åííÿ (dP/dt+) òà ðîçñëàáëåííÿ
(dP/dt-) ó ñåðöåâîìó ì�ÿç³ íà 30-é õâèëèí³
ðåïåðôóç³ ¿  ïðàêòè÷íî ïîâåðòàëèñÿ äî
âèõ³äíèõ çíà÷åíü ³ çàëèøàëèñÿ ñò³éêèìè äî
ê³íöÿ åêñïåðèìåíòó, òîä³ ÿê ó ñåðöÿõ òâàðèí
²²  ãðóïè âñå ùå çàëèøàëèñÿ â³ðîã³äíî
íèæ÷èìè â³ä íèõ. Îñîáëèâî ñë³ä â³äì³òèòè,
ùî ÊÄÒ ó  ñåðöÿõ  òâàðèí  ç  IV ãðóïè
ïðàêòè÷íî â³äðàçó ï³ñëÿ ïî÷àòêó ñêîðî÷åíü
ïðè â³äíîâëåíí³ ïåðôóç³¿ âñòàíîâëþºòüñÿ íà
ïî÷àòêîâèõ çíà÷åííÿõ, à íåçíà÷íå éîãî
ï³äâèùåííÿ ñïîñòåð³ãàëè ò³ëüêè ó ïîîäèíî-
êèõ âèïàäêàõ. Ïîïåðåäíº çàñòîñóâàííÿ
ðîñëèííèõ ω-3 ÏÍÆÊ òàêîæ çàïîá³ãàëî
ðîçâèòêîâ³ êîðîíàðîêîíñòðèêö³¿ ïðè ðåïåð-
ôóç³¿ ³çîëüîâàíîãî ñåðöÿ ùóð³â (äèâ. ðèñ.
3), à ïåðôóç³éíèé òèñê ó êîðîíàðíèõ ñóäèíàõ
ó ðåïåðôóç³éíèé ïåð³îä íå ïåðåâèùóâàâ
âèõ³äíèõ çíà÷åíü. Ñë³ä òàêîæ íàãîëîñèòè,
ùî âîíè âèÿâëÿëè àíòèàðèòì³÷íó ä³þ. Ó
íàøèõ äîñë³äæåííÿõ 4-òèæíåâå ñïîæèâàííÿ
òâàðèíàìè ñóáñòàíö³¿,  çáàãà÷åíî¿ α-ËÊ
ðîñëèííîãî ïîõîäæåííÿ, ïðèçâîäèëî äî
çíèæåííÿ ê³ëüêîñò³ àðèòì³é, ³íäóêîâàíèõ
³øåì³ºþ�ðåïåðôóç³ºþ, ó 3,8 ðàçà ó ïîð³âíÿí-
í³ ç àíàëîã³÷íèìè ïîêàçíèêàìè ó ²² ãðóï³:
6,46 ± 0,98 ïîð³âíÿíî ç 24,57 ± 0,85 àðèòì³é
çà 1 õâ (P<0,05).

Òàêèì ÷èíîì, áóëî âñòàíîâëåíî, ùî
ìîäèô³êàö³ÿ ìåìáðàí êë³òèí çà äîïîìîãîþ
α-ËÊ ïðèçâîäèòü äî ï³äâèùåííÿ ðåçèñòåíò-
íîñò³ ñåðöÿ äî ³øåì³÷íî�ðåïåðôóç³éíèõ
ïîøêîäæåíü. Ïîêàçàíå íàìè ïðèãí³÷åííÿ
â³ëüíîðàäèêàëüíèõ ïðîöåñ³â ó ³øåì³çîâà-
íîìó ì³îêàðä³, íà íàøó äóìêó º, îäíèì ç
ìîæëèâèõ ìåõàí³çì³â êàðä³îïðîòåêòèâíîãî
âïëèâó α-ËÊ, îñê³ëüêè ïîðóøåííÿ ö³ë³ñíîñò³
àáî ôóíêö³é êë³òèííèõ ìåìáðàí â³ä³ãðàþòü
âàæëèâó ðîëü ó ïàòîãåíåç³ ñåðöåâî-ñóäèí-
íèõ çàõâîðþâàíü. Â³äîìî, ùî â³ëüíîðàäè-
êàëüí³ (ïåðåêèñí³) ïðîöåñè º îäíèì ç óí³âåð-
ñàëüíèõ ìåõàí³çì³â ïîøêîäæåííÿ çà óìîâ
áóäü-ÿêî¿ ïàòîëîã³¿. Ë³òåðàòóðí³ â³äîìîñò³
ïðî âïëèâ ω-3 ÏÍÆÊ íà ïåðåêèñí³ ïðîöåñè

çà äàíèìè ð³çíèõ àâòîð³â º ñóïåðå÷ëèâèìè
[8, 13, 18, 20, 26, 32]. Ó íàøèõ äîñë³äæåííÿõ
áóëî ïîêàçàíî, ùî çì³íà æèðíîêèñëîòíîãî
ñêëàäó ôîñôîë³ï³ä³â êë³òèííèõ ìåìáðàí ï³ä
âïëèâîì ðîñëèííèõ ω-3 ÏÍÆÊ íå âèêëèêàº
â³ðîã³äíèõ çì³í âì³ñòó ïðîäóêò³â ÏÎË ó
ãîìîãåíàò³ òêàíèíè ì³îêàðäà çà íîðìàëüíèõ
óìîâ (²²² ãðóïà òâàðèí). Îäíàê ³øåì³ÿ�
ðåïåðôóç³ÿ ³çîëüîâàíèõ ñåðäåöü ùóð³â, ùî
ñïîæèâàëè ω-3 ÏÍÆÊ (IV ãðóïà), ñóïðî-
âîäæóºòüñÿ â³ðîã³äíèì çìåíøåííÿì êîí-
öåíòðàö³¿ ïðîäóêò³â ÏÎË (ÄÊ ³ ÌÄÀ) ó
ãîìîãåíàò³ òêàíèíè ì³îêàðäà â³äíîñíî
ïîêàçíèê³â ó òâàðèí ²² ãðóïè. Òàê, âì³ñò ÄÊ
³ ÌÄÀ ó ãîìîãåíàò³ òêàíèíè ì³îêàðäà ï³ñëÿ
³øåì³¿�ðåïåðôóç³¿ ó ñåðöÿõ òâàðèí ç ìîäèô³-
êîâàíèìè ìåìáðàíàìè çíèæóâàâñÿ ó 2,9 ³
2,7 ðàçà â³äïîâ³äíî (ðèñ. 4,à,á). Ïîêàçíèêè
³íòåíñèâíîñò³ õåì³ëþì³íåñöåíö³¿, ÿê³ â³ä-
äçåðêàëþþòü ïðîöåñè óòâîðåííÿ â³ëüíèõ
ðàäèêàë³â, â³äíîñíî êîíòðîëþ ó òâàðèí, ùî

Ðèñ. 4. Âì³ñò ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â �
ä³ºíîâèõ êîí�þãàò³â (²) òà  ìàëîíîâîãî ä³àëüäåã³äó (²²)
ó ãîìîãåíàò³ òêàíèíè ì³îêàðäà ùóð³â ó êîíòðîë³ (à),
ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿  (á),  ï³ñëÿ 4-òèæíåâîãî
ñïîæèâàííÿ α-ë³íîëåíîâî¿ êèñëîòè (â) òà ï³ñëÿ
4-òèæíåâîãî ñïîæèâàííÿ α-ë³íîëåíîâî¿ êèñëîòè òà
³øåì³¿�ðåïåðôóç³¿ ³çîëüîâàíîãî ñåðöÿ (ã)
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Âïëèâ α-ë³íîëåíîâî¿ êèñëîòè

ñïîæèâàëè α-ËÊ, ó ñåðåäíüîìó çíèæó-
âàëèñÿ íà 60 % (ðèñ. 5), à çàãàëüíà ñâ³òëî-
ñóìà õåì³ëþì³í³ñöåíö³¿ áóëà íèæ÷îþ íà 40 %
(P<0,05). Ïîêàçíèêè õåì³ëþì³íåñöåíö³¿
ãîìîãåíàò³â ì³îêàðäà â³äíîñíî àíàëîã³÷íèõ
ïîêàçíèê³â çà óìîâ ³øåì³¿�ðåïåðôóç³¿ (²²
ãðóïà) ó òâàðèí IV ãðóïè áóëè çíèæåíèìè
í à  95  % (Ð<0 ,0 5 ;  ä èâ .  ð èñ .  5 ) .  Òàêå
ñóòòºâå ïðèãí³÷åííÿ ³íòåíñèâíîñò³ ïðîöå-
ñ³â ÏÎË ó ãîìîãåíàòàõ ñåðäåöü òâàðèí, ùî
ñïîæèâàëè ω-3 ÏÍÆÊ ðîñëèííîãî ïîõîä-
æåííÿ, ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ ñóïðîâîä-
æóâàëîñÿ ï³äâèùåííÿì àêòèâíîñò³ êëþ÷î-
âèõ ôåðìåíò³â àíòèîêñèäàíòíîãî çàõèñòó �
ÑÎÄ òà êàòàëàçè. Ó òîé ÷àñ ÿê ³øåì³ÿ�
ðåïåðôóç ³ÿ  ó  ñåðöÿõ  òâàðèí  ² ²  ãðóïè
ñóïðîâîäæóâàëàñÿ ïðèãí³÷åííÿì àêòèâ-
íîñò³ öèõ ôåðìåíò³â, ó ñåðöÿõ òâàðèí, ùî
ïîïåðåäíüî ñïîæèâàëè α-ËÊ (IV ãðóïà), ö³
ïîêàçíèêè çîñòàâàëàñÿ íà ð³âí³ êîíòðîëþ
(òàáë. 3).

Òàêèì ÷èíîì,  îòðèìàí³  ðåçóëüòàòè
ñâ³ä÷àòü, ùî çì³íà æèðíîêèñëîòíîãî ñêëàäó
ìåìáðàí êë³òèí ì³îêàðäà âíàñë³äîê ñïîæè-
âàííÿ òâàðèíàìè ω-3 ÏÍÆÊ ðîñëèííîãî
ïîõîäæåííÿ (α-ËÊ) ñïðàâëÿº âèðàæåíèé
êàðä³îïðîòåêòèâíèé âïëèâ, ÿêèé ïðîÿâ-
ëÿºòüñÿ ÷åðåç àíòèàðèòì³÷íèé åôåêò ³ çíà÷-
íå ïîë³ïøåííÿ ôóíêö³îíóâàííÿ ³çîëüîâàíîãî
ñåðöÿ ùóðà ó ðåïåðôóç³éíèé ïåð³îä. Ìîäè-
ô³êàö³ÿ æèðíîêèñëîòíîãî ñêëàäó êë³òèííèõ
ìåìáðàí çà äîïîìîãîþ α-ËÊ ïîçèòèâíî
âïëèâàº íà ¿õ ñò³éê³ñòü äî ïåðåêèñíèõ ïðî-
öåñ³â, ïðèçâîäèòü äî ïðèãí³÷åííÿ ïðîäóêö³¿
â³ëüíèõ ðàäèêàë³â ³ ïîñèëåííÿ ôåðìåíòíî¿
ëàíêè àíòèîêñèäàíòíîãî çàõèñòó òà, ÿê
íàñë³äîê, îáìåæåííÿ ðîçâèòêó îêèñíîãî
ñòðåñó. Çìåíøåííÿ ê³ëüêîñò³ â³ëüíî¿ ÀÊ òà
¿¿ ìåòàáîë³ò³â (ËÒÑ

4
 ³ ÒõÂ

2
) º ñêëàäîâîþ

÷àñòèíîþ êàðä³îïðîòåêòèâíî¿ ä³¿ ðîñëèííî¿
ω-3 ÏÍÆÊ çà óìîâ ³øåì³¿-ðåïåðôóç³¿ ³çî-
ëüîâàíîãî ñåðöÿ.

Ðèñ. 5. ²íòåíñèâí³ñòü õåì³ëþì³íåñöåíö³¿ ãîìîãåíàò³â òêàíèíè ì³îêàðäà ùóð³â ó êîíòðîë³ (à), ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿
(á), ï³ñëÿ 4-òèæíåâîãî ñïîæèâàííÿ α-ë³íîëåíîâî¿ êèñëîòè (â) òà ï³ñëÿ 4-òèæíåâîãî ñïîæèâàííÿ α-ë³íîëåíîâî¿
êèñëîòè òà ³øåì³¿�ðåïåðôóç³¿ ³çîëüîâàíîãî ñåðöÿ (ã); 1 � àìïë³òóäà øâèäêîãî ñïàëàõó; 2 � ³íòåíñèâí³ñòü âèïðîì³íåííÿ
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Òàáëèöÿ 3. Àêòèâí³ñòü ôåðìåíò³â àíòèîêñèäàíòíî¿ ñèñòåìè ó ãîìîãåíàò³ òêàíèíè ì³îêàðäà ùóð³â ï³ñëÿ
4-òèæíåâîãî ñïîæèâàííÿ α-ë³íîëåíîâî¿ êèñëîòè òà ï³ñëÿ ³øåì³¿�ðåïåðôóç³¿ ³çîëüîâàíîãî ñåðöÿ ùóðà (Ì ± m)

Àêòèâí³ñòü ôåðìåíò³â ² ãðóïà (n=12) ²² ãðóïà (n=10) ²²² ãðóïà (n=10) IV ãðóïà (n=10)

Ñóïåðîêñèääèñìóòàçà,
óì.îä./ìã á³ëêà 2,94±0,27 1,52±0,14* 2,01±0,19* 2,93±0,07**

Êàòàëàçà, ììîëü/õâ-1 . ìã-1 á³ëêà 96,37±6,51 54,45±9,34* 68,38±9,57 107,32±17,67**
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Ò.V. Êuêîbà, À. Ì. Shysh, À.À. Ìîybånkî,
À.V.Êîtsyuruba, Î.V.Kcharchenko

THE EFFECTS OF Á-LINOLENIC ACID ON THE
FUNCTIONING ISOLATED HEART DURING
ISCHEMIA/REPERFUSION

Many studies indicate that dietary omega-3 polyunsatu-
rated fatty acids (PUFAs) have the cardioprotective prop-
erties. But majority of experiments were carried out with
using omega-3 PUFAs from marine fish oil. The purpose
of this study was to determine effects of the plant-de-
rived omega-3 PUFA (alpha-linolenic acid (a-LA) on pos-
tischemic myocardial dysfunction, lipid peroxidation and
antioxidant enzymes activity. Male Wistar rats (250-300
g) were divided into 4 groups (n = 10-12 each). In control
group (1) were intact rats. The hearts from 2-nd group of
animal were exposed to 20 min of global ischemia fol-
lowed by 40 min reperfusion according to the Langendorff
technique.  The 3-rd and 4-th groups of animal received
of the plant-derived oil (a-LA), which is a precursor of
eicosapentaenoic acid and was used as a dietary supple-
ment in dose 0.1 mg/kg per day for 4 weeks. The hearts
from 4-th group of animal were also exposed to ischemia/
reperfusion. Analysis of myocardial phospholipid fatty
acid content showed that consumption of the plant-de-
rived á-LA for 4 weeks changes fatty acid profile through
incorporation of á-LA in cell membranes. It also reduced
content of omega-6 PUFAs in membrane phospholipids.
In 3-rd group content of a-LA and EPA were increased by
1.5- and 3.5-times, respectively, whereas content of AA
was reduced by 1.7-times. The development of ischemia/
reperfusion in 2-nd group caused increase of free AA
content in heart tissue by 3.5-times, whereas in 4-th group
this increase was only by 1.4-time. Ischemia/reperfusion
of the isolated rat heart in 4-th group was accompanied
by reduced leukotriene C

4
 and thromboxane B

2
 produc-

tion in 3-times and 1.9-times, respectively in comparison
to 2-nd group. The time of myocardial function recovery
after ischemia (heart rate, left ventricular development
pressure), was shorter compare to 2-nd group. Also in 4-
th group end-diastolic pressure and coronary perfusion
pressure during reperfusion period were significantly
lower. Dietary omega-3 PUFAs resulted in remarkable de-
crease of reperfusion arrhythmias in 4-th group (in 3.8-
times) and limited the oxidative stress through decrease free
radical and lipid peroxidation production. In this group of
animals the activity of antioxidant enzymes (superoxide
dismutase and catalase) after ischemia/reperfusion were
higher than in 2-nd group. We suggest that dietary supple-
ment of the plant-derived α-LA for 4 weeks have cardio-
protective effects similar to the effects of fish oil.

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

Institute of Bioogranic Chemistry and Petrochemistry,
National Academy of Sciences of Ukraine, Kyiv
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