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ÃËÓÒÀÒ²ÎÍ-ÃËÓÒÀÒ²ÎÍÐÅÄÓÊÒÀÇÍÀ ÑÈÑÒÅÌÀ
Ó ÙÓÐ²Â ÇÀ ÓÌÎÂ Ã²ÏÎÊÑÈ×ÍÎ¯ Ã²ÏÎÊÑ²¯

Äîñë³äæåíî âïëèâ ã³ïîêñè÷íî¿ ã³ïîêñ³¿ íà âì³ñò ãëóòàò³îíó òà àêòèâí³ñòü
ãëóòàò³îíðåäóêòàçè â êðîâ³ òà îðãàíàõ ùóð³â. Âñòàíîâëåíî, ùî íà ïî÷àò-
êîâ³é ñòàä³¿ ã³ïîêñ³¿ â òêàíèíàõ ùóð³â çíèæóºòüñÿ âì³ñò ãëóòàò³îíó òà ï³äâè-
ùóºòüñÿ àêòèâí³ñòü ãëóòàò³îíðåäóêòàçè, à â àãîíàëüí³é ñòàä³¿ âì³ñò ãëóòàò-
³îíó ï³äâèùóºòüñÿ, à àêòèâí³ñòü ãëóòàò³îíðåäóêòàçè ïàäàº. Íàéá³ëüø ïî-
ì³òíîãî íåãàòèâíîãî âïëèâó ã³ïîêñ³¿ çàçíàþòü ãîëîâíèé ìîçîê ³ ïå÷³íêà.
Êëþ÷îâ³ ñëîâà: ã³ïîêñ³ÿ, ãëóòàò³îí, ãëóòàò³îíðåäóêòàçà.

Â³äîìî, ùî ã³ïîêñ³ÿ º îäí³ºþ ç íàéâàæëèâ³øèõ ïðè÷èí àêòèâ³çàö³¿
ïðîöåñ³â â³ëüíîðàäèêàëüíîãî ³ ïåðåêèñíîãî îêèñëåííÿ òà ðîçâèòêó
îêñèäàòèâíîãî ñòðåñó [1, 2]. Ó çàõèñò³ êë³òèí â³ä òîêñè÷íî¿ ä³¿ â³ëü-
íèõ ðàäèêàë³â êëþ÷îâó ðîëü â³ä³ãðàº ãëóòàò³îí [3, 4, 5]. Â³äíîâëåíèé
ãëóòàò³îí íå ëèøå çä³éñíþº ïåðåõîïëåííÿ àêòèâíèõ ðàäèêàë³â, à é
âèêîíóº ôóíêö³þ ðåãóëþâàííÿ ð³âíÿ ðàäèêàë³â êèñíþ â êë³òèíàõ òà
òêàíèíàõ [6]. Âèñîêà êîíöåíòðàö³ÿ â³äíîâëåíîãî ãëóòàò³îíó â êðîâ³
ï³äòðèìóºòüñÿ çà äîïîìîãîþ ãëóòàò³îíðåäóêòàçè (ÊÔ 1.6.4.2), ÿêà, òà-
êèì ÷èíîì, º âàæëèâèì ðåãóëÿòîðîì àíòèîêñèäàíòíîãî ïîòåíö³àëó
îðãàí³çìó [7, 8]. Ó çâ'ÿçêó ç öèì ìåòà äàíî¿ ðîáîòè ïîëÿãàëà ó âè-
â÷åíí³ âì³ñòó ãëóòàò³îíó òà àêòèâíîñò³ ãëóòàò³îíðåäóêòàçè â êðîâ³ òà
îðãàíàõ ùóð³â â óìîâàõ ã³ïîêñè÷íî¿ ã³ïîêñ³¿.

Ìàòåð³àëè òà ìåòîäè

Äîñë³äè ïðîâàäèëè íà ùóðàõ ë³í³¿ Â³ñòàð, ùî óòðèìóâàëèñÿ â ñòàí-
äàðòíèõ óìîâàõ â³âàð³þ. Äëÿ â³äòâîðåííÿ ï³äãîñòðî¿ ã³ïîêñè÷íî¿ ã³ïî-
êñ³¿ ùóð³â ïîì³ùàëè â êàìåðó, çâ³äêè â³äêà÷óâàëè ïîâ³òðÿ äî ð³âíÿ
ïàðö³àëüíîãî òèñêó 550 ìì ðò. ñò. Òâàðèí áóëî ïîä³ëåíî íà òðè ãðó-
ïè: ïåðøà ãðóïà � êîíòðîëüíà, òâàðèí äðóãî¿ ãðóïè äåêàï³òóâàëè
÷åðåç 15 õâèëèí ï³ñëÿ ïîì³ùåííÿ â âàêóóìíó êàìåðó, òîáòî â ï³ä-
ãîñòð³é ñòàä³¿ ã³ïîêñ³¿, òâàðèí òðåòüî¿ ãðóïè � â àãîíàëüí³é ñòàä³¿
ã³ïîêñ³¿, ÷àñ íàñòàííÿ ÿêî¿ âèçíà÷àâñÿ â³çóàëüíî òà ñêëàäàâ â³ä 30 äî
45 õâèëèí.

Ìàòåð³àëîì äëÿ äîñë³äæåíü áóëè êðîâ òà ãîìîãåíàòè ïå÷³íêè, ãî-
ëîâíîãî ìîçêó òà òîíêîãî êèøå÷íèêó ùóð³â, â ÿêèõ âèçíà÷àëè àêòè-
âí³ñòü ãëóòàò³îíðåäóêòàçè çà ñâ³òëîïîãëèíàííÿì ïðè 340 íì ³ âì³ñò
ãëóòàò³îíó çà ðåàêö³ºþ ç 5,5-äèò³îá³ñ-2-í³òðîáåíçîéíîþ êèñëîòîþ [9,
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10]. Ðåçóëüòàòè áóëè îáðîáëåí³ ñòàòèñòè÷íî ç âèêîðèñòàííÿì t-êðèòå-
ð³þ Ñòüþäåíòà [11].

Ðåçóëüòàòè äîñë³äæåíü

Ðåçóëüòàòè âèçíà÷åííÿ âì³ñòó ãëóòàò³îíó (Ãë) òà àêòèâíîñò³ ãëóòà-
ò³îíðåäóêòàçè (ÃÐ) â êðîâ³ òà îðãàíàõ ùóð³â ïðåäñòàâëåí³ â òàáëè-
ö³ 1.

Òàáëèöÿ 1

Âì³ñò ãëóòàò³îíó (ìêìîëü/ã òêàíèíè) òà àêòèâí³ñòü ãëóòàò³îíðåäóêòàçè
(ìêìîëü ÍÀÄÍ/ã òêàíèíè) â êðîâ³ òà îðãàíàõ ùóð³â çà ã³ïîêñè÷íî¿

ã³ïîêñ³¿

Ïðèì³òêà: * � ð³çíèöÿ ç êîíòðîëåì â³ðîã³äíà (ð<0,05).

Âñòàíîâëåíî, ùî íà ïî÷àòêîâ³é ñòàä³¿ ã³ïîêñ³¿ âì³ñò ãëóòàò³îíó çíè-
æóâàâñÿ íà 23�50% â óñ³õ äîñë³äæóâàíèõ òêàíèíàõ, îñîáëèâî â ãîëî-
âíîìó ìîçêó, äå éîãî ð³âåíü ïîíèçèâñÿ ó äâà ðàçè ó ïîð³âíÿíí³ ç
êîíòðîëåì, ùî ñâ³ä÷èòü ïðî àêòèâàö³þ âèòðàòè ãëóòàò³îíó äëÿ íåéòðà-
ë³çàö³¿ â³ëüíèõ ðàäèêàë³â. Â àãîíàëüíîìó ïåð³îä³ ñïîñòåð³ãàëàñÿ ïðî-
òèëåæíà çàêîíîì³ðí³ñòü: âì³ñò ãëóòàò³îíó çðîñòàâ â óñ³õ äîñë³äæóâà-
íèõ òêàíèíàõ, ïðè÷îìó òåíäåíö³ÿ íàéá³ëüø âèðàæåíîþ òàêîæ áóëà
äëÿ ãîëîâíîãî ìîçêó, äå öåé ïîêàçíèê çðîñòàâ íà 82% ó ïîð³âíÿíí³ ç
íîðìîþ. Öå ìîæå ñâ³ä÷èòè ïðî âèñíàæåííÿ ãëóòàò³îíîâî¿ àíòèîêñèäà-
íòíî¿ ñèñòåìè òà ïðèïèíåííÿ ïðîöåñó çíåøêîäæåííÿ ïðîäóêò³â ïåðå-
êèñíîãî îêèñíåííÿ ë³ï³ä³â.

Ðåçóëüòàòè, îòðèìàí³ ïðè âèâ÷åíí³ àêòèâíîñò³ ãëóòàò³îíðåäóêòàçè,
ïîâí³ñòþ êîðåëþþòü ³ç âì³ñòîì ãëóòàò³îíó.

Â ï³äãîñòðîìó ïåð³îä³ ã³ïîêñ³¿ ñïîñòåð³ãàëîñÿ ï³äâèùåííÿ àêòèâíî-
ñò³ ãëóòàò³îíðåäóêòàçè, îñîáëèâî â òêàíèíàõ òîíêîãî êèøå÷íèêó (íà
72,2%) òà â êðîâ³ (íà 69,6%). Ö³ ðåçóëüòàòè ñâ³ä÷àòü ïðî àêòèâàö³þ
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ôåðìåíòó äëÿ ï³äòðèìàííÿ äîñòàòíüîãî ð³âíÿ â³äíîâëåíîãî ãëóòàò³îíó,
ÿêèé çà ã³ïîêñ³¿ ³íòåíñèâíî âèòðà÷àºòüñÿ íà çâ'ÿçóâàííÿ çðîñòàþ÷î¿
ê³ëüêîñò³ â³ëüíèõ ðàäèêàë³â. Íà ñòàä³¿ àãîí³¿ àêòèâí³ñòü ãëóòàò³îíðå-
äóêòàçè ïàäàº, ùî ãîâîðèòü ïðî âèñíàæåííÿ àíòèîêñèäàíòíîãî ïîòåí-
ö³àëó. Íàéá³ëüø â³ä÷óòíî öå ñïîñòåð³ãàºòüñÿ ó ïå÷³íö³ (íà 63,5%) òà
ãîëîâíîìó ìîçêó (íà 58,5%), òîáòî â òèõ îðãàíàõ, â ÿêèõ ïî÷àòêîâå
ï³äâèùåííÿ àêòèâíîñò³ ôåðìåíòó áóëî ìåíø âèñîêèì ó ïîð³âíÿíí³ ç
êðîâ'þ òà òîíêèì êèøå÷íèêîì. Òàêèì ÷èíîì, ïå÷³íêà òà ãîëîâíèé
ìîçîê º îðãàíàìè, ùî íàéá³ëüø ïîòåðïàþòü â³ä ã³ïîêñ³¿ òà ¿¿ íàñë³äê³â
³, îòæå, ïîòðåáóþòü ìàêñèìàëüíîãî çàõèñòó â³ä ïîøêîäæóþ÷î¿ ä³¿ â³-
ëüíèõ ðàäèêàë³â. Ïðèïóùåííÿ ïðî âèñîêó âðàçëèâ³ñòü òêàíèí ãîëîâ-
íîãî ìîçêó âíàñë³äîê çíèæåííÿ ïðàöåçäàòíîñò³ ãëóòàò³îíîâî¿ ëàíêè
àíòèîêñèäàíòíî¿ ñèñòåìè ï³äòâåðäæóºòüñÿ êë³í³÷íèìè äàíèìè, çã³äíî
ç ÿêèìè îñíîâí³ êë³í³÷í³ ïðîÿâè ã³ïîêñ³¿ ñïîñòåð³ãàþòüñÿ ç áîêó ÖÍÑ
[12].
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ÃËÓÒÀÒÈÎÍ-ÃËÓÒÀÒÈÎÍÐÅÄÓÊÒÀÇÍÀß ÑÈÑÒÅÌÀ Ó ÊÐÛÑ
ÏÐÈ ÃÈÏÎÊÑÈ×ÅÑÊÎÉ ÃÈÏÎÊÑÈÈ

Ðåçþìå
Èññëåäîâàíî âëèÿíèå ãèïîêñè÷åñêîé ãèïîêñèè íà ñîäåðæàíèå ãëóòàòèîíà è

àêòèâíîñòü ãëóòàòèîíðåäóêòàçû â êðîâè è îðãàíàõ êðûñ. Óñòàíîâëåíî, ÷òî â íà-
÷àëüíîé ñòàäèè ãèïîêñèè â òêàíÿõ êðûñ ñíèæàåòñÿ ñîäåðæàíèå ãëóòàòèîíà è ïî-
âûøàåòñÿ àêòèâíîñòü ãëóòàòèîíðåäóêòàçû, à â àãîíàëüíîé ñòàäèè ñîäåðæàíèå ãëó-
òàòèîíà ïîâûøàåòñÿ, à àêòèâíîñòü ãëóòàòèîíðåäóêòàçû ïàäàåò. Íàèáîëåå çàìåòíîå
îòðèöàòåëüíîå âëèÿíèå ãèïîêñèè èñïûòûâàþò ãîëîâíîé ìîçã è ïå÷åíü.

Êëþ÷åâûå ñëîâà: ãèïîêñèÿ, ãëóòàòèîí, ãëóòàòèîíðåäóêòàçà.
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GLUTAATHIONE-GLUTATHIONE REDUCTASE SYSTEM IN RATS
UNDER CONDITIONS OF HYPOXIC HYPOXIA

Summary
The influence of hypoxic hypoxia on glutathione concentration and glutathione

reductase activity in blood and organs of rats has been investigated. It was shown that
in the initial stage of hypoxia the glutathione concentration is reduced and the glutathione
reductase activity increases; in the agonic stage the glutathione concentration rises and
the glutathione reductase activity declines in rats. Cerebrum and liver experience the
most appreciable negative influence of hypoxia.

Keywords: hypoxia, glutathione, glutathione reductase.
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