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åñåíö³àëüíèõ íóòð³ºíò³â», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 
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Âñòóï. Íà ñüîãîäí³ àêòèâíî ôîðìóþòüñÿ óÿâëåííÿ 
ïðî ðîëü äèñáàëàíñó ñèñòåìè åíåðãîçàáåçïå÷åííÿ 
ó ïåðåá³ãó ð³çíîìàí³òíèõ ïàòîëîã³÷íèõ ïðîöåñ³â 
[2, 7, 8]. Ïîðóøåííÿ ïðîöåñó á³îòðàíñôîðìàö³¿ 
åíåðã³¿ ðîçãëÿäàºòüñÿ ÿê âòîðèííà ëàíêà ïàòîãåíåçó 
áàãàòüîõ çàõâîðþâàíü [6]. Âîäíî÷àñ â³äîìîñò³ 
ïðî á³îõ³ì³÷í³ ìåõàí³çìè, ùî âèçíà÷àþòü ðîçâèòîê 
³ ðåàë³çàö³þ åíåðãåòè÷íîãî äèñáàëàíñó ïðè 
àë³ìåíòàðí³é á³ëêîâ³é íåäîñòàòíîñò³ òà ³íäóêîâàíîìó 
çà öèõ óìîâ òîêñè÷íîìó óðàæåíí³ ïå÷³íêè, ó íàóêîâ³é 
ë³òåðàòóð³ ïðàêòè÷íî â³äñóòí³. Ç îäíîãî áîêó, 
âèçíà÷àëüíèì ó ïîðóøåíí³ ôóíêö³îíóâàííÿ ñèñòåìè 
åíåðãîçàáåçïå÷åííÿ çà óìîâ ïàòîëîã³¿ ìîæå áóòè 
äåô³öèò ñóáñòðàò³â îêèñëåííÿ, â ïåðøó ÷åðãó NADÍ, 
íåîáõ³äíèõ äëÿ ðîáîòè äèõàëüíîãî ëàíöþãà ì³òîõîí-
äð³é. ßê ïîêàçàëè ðåçóëüòàòè íàøèõ ïîïåðåäí³õ äî-
ñë³äæåíü [3], ó á³ëîê-äåô³öèòíèõ òâàðèí ç ãåïàòèòîì 
ä³éñíî ñïîñòåð³ãàºòüñÿ ï³äâèùåííÿ ñï³ââ³äíîøåííÿ 
NAD + /NADÍ, ùî âêàçóº íà íåñòà÷ó NADÍ. Ïðîòå ó 
òâàðèí ç àöåòàì³íîôåí-³íäóêîâàíèì ãåïàòèòîì, ùî 
óòðèìóþòüñÿ çà óìîâ ïîâíîö³ííîãî ðàö³îíó, ïîðó-
øåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ôåðìåíòàòèâíèõ 
êîìïëåêñ³â äèõàëüíîãî ëàíöþãà ì³òîõîíäð³é ïå÷³íêè 
íå ñóïðîâîäæóºòüñÿ ôîðìóâàííÿì äåô³öèòó NADÍ. 

Ç ³íøîãî áîêó, âèçíà÷àëüíèìè ó ïîðóøåíí³ ðîáî-
òè ñèñòåìè åíåðãîçàáåçïå÷åííÿ ìîæóòü áóòè çì³íè 
íà ð³âí³ ñòðóêòóðíî-ôóíêö³îíàëüíî¿ îðãàí³çàö³¿ åí-
çèìàòè÷íèõ êîìïëåêñ³â äèõàëüíîãî ëàíöþãà ì³òî-
õîíäð³é, ñóáîäèíèö³ ÿêèõ çíàõîäÿòüñÿ ï³ä êîíòðîëåì 
ñòðóêòóðíèõ ãåí³â ÿäåðíîãî àáî ì³òîõîíäð³àëüíîãî 
ãåíîìó [4]. Ïðè öüîìó ñèíòåç òà ñòðóêòóðíà ö³ë³ñí³ñòü 
ñàìå ïðîòå¿í³â ì³òîõîíäð³àëüíîãî êîäóâàííÿ – òðüîõ 
ñóáîäèíèöü öèòîõðîìîêñèäàçè, àïîöèòîõðîìó b, 
äâîõ ñóáîäèíèöü ÀÒÐ-àçíîãî êîìïëåêñó òà ñåìè 
ñóáîäèíèöü NADH-óá³õ³íîíðåäóêòàçíîãî êîìïëåê-
ñó – âèçíà÷àþòü åôåêòèâí³ñòü ôóíêö³îíóâàííÿ ñèñ-
òåìè åíåðãîçàáåçïå÷åííÿ [5]. Îñê³ëüêè ì³òîõîíäð³¿ 
êîíöåíòðóþòü â ñîá³ á³ëüøó ÷àñòèíó îêèñëþâàëüíèõ 
ìåòàáîë³÷íèõ øëÿõ³â ³ ì³ñòÿòü ÷èñëåíí³ ðåäîêñ-ïåðå-
íîñíèêè ³ öåíòðè, çäàòí³ äî ïðîäóêóâàííÿ àêòèâíèõ 
ôîðì êèñíþ (ÀÔÊ), òî çà óìîâ îêèñíîãî ñòðåñó â 
ïåðøó ÷åðãó áóäóòü ïîøêîäæóâàòèñÿ á³îìîëåêóëè 

ñàìå ì³òîõîíäð³é [9]. Ïðè öüîìó ÷óòëèâîþ ì³øåííþ 
ä³¿ ÀÔÊ º ïðîòå¿íè, ùî êîäóþòüñÿ ì³òîõîíäð³àëüíîþ 
ÄÍÊ, îêèñíà ìîäèô³êàö³ÿ ÿêèõ áóäå ïðèçâîäèòè äî 
ïîðóøåííÿ ñòðóêòóðíî-ôóíêö³îíàëüíî¿ îðãàí³çàö³¿ 
åíçèìàòè÷íèõ êîìïëåêñ³â äèõàëüíîãî ëàíöþãà. 

Ó çâ’ÿçêó ç âèùåâêàçàíèì àêòóàëüíèì âèäàºòüñÿ 
äîñë³äæåííÿ ð³âíÿ îêèñíþâàëüíî¿ ìîäèô³êàö³¿ ïðî-
äóêò³â ì³òîõîíäð³àëüíî¿ òðàíñëÿö³¿ ó ïå÷³íö³ ùóð³â ³ç 
òîêñè÷íèì ãåïàòèòîì, ³íäóêîâàíèì àöåòîàì³íîôå-
íîì íà ôîí³ àë³ìåíòàðíî¿ íåñòà÷³ ïðîòå¿íó. 

Ìåòà äîñë³äæåííÿ – âèçíà÷åííÿ âì³ñòó êàðáî-
í³ëüíèõ ïîõ³äíèõ òà â³ëüíèõ SH-ãðóï ó á³ëêàõ ì³òîõîí-
äð³àëüíîãî êîäóâàííÿ çà óìîâ òîêñè÷íîãî ãåïàòèòó, 
³íäóêîâàíîãî íà ôîí³ àë³ìåíòàðíîãî äåô³öèòó á³ëêà. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâîäèëè íà á³ëèõ áåçïîðîäíèõ ùóðàõ ìàñîþ 90-
100 ã, â³êîì 2-2,5 ì³ñÿö³. Óòðèìàííÿ òâàðèí òà åêñïå-
ðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâ-
ðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, 
ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ 
íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷-
íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ», óõâà-
ëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè 
(Êè¿â, 2001). 

Ùóð³â óòðèìóâàëè ïî îäíîìó â ïëàñòìàñîâèõ 
êë³òêàõ ³ç ï³ùàíîþ ï³äñòèëêîþ, äîñòóï äî âîäè ad 
libitum. Íîðìóâàííÿ äîáîâîãî ðàö³îíó çä³éñíþâàëè ç 
óðàõóâàííÿì ïðèíöèïó ïàðíîãî õàð÷óâàííÿ. 

Ìîäåëü äîñë³äæåííÿ ïåðåäáà÷àëà ïîä³ë òâàðèí 
íà ãðóïè: ² ãðóïà – ùóðè, ÿê³ ïåðåáóâàëè íà ïîâíî-
ö³ííîìó íàï³âñèíòåòè÷íîìó ðàö³îí³ (Ê); ²² ãðóïà – 
ùóðè ç àöåòîàì³íîôåí-³íäóêîâàíèì óðàæåííÿì ïå-
÷³íêè, ÿê³ ïåðåáóâàëè íà ïîâíîö³ííîìó ðàö³îí³ (Ã); 
²²² – ùóðè, ÿê³ ïåðåáóâàëè íà íèçüêîïðîòå¿íîâîìó 
ðàö³îí³ (ÍÏÐ); ²V – ùóðè ç àöåòîàì³íîôåí-³íäóêîâà-
íèì óðàæåííÿì ïå÷³íêè, ÿê³ ïîïåðåäíüî ïåðåáóâàëè 
íà íàï³âñèíòåòè÷íîìó íèçüêîïðîòå¿íîâîìó ðàö³îí³ 
(ÍÏÐ + Ã). 

Òâàðèíè ² òà ²² ãðóïè îòðèìóâàëè ðàö³îí, ùî ì³ñ-
òèâ 14 % ïðîòå¿íó (ó âèãëÿä³ êàçå¿íó), 10 % æèð³â, 
76 % âóãëåâîä³â, çáàëàíñîâàíèé çà âñ³ìà íóòð³ºíòà-
ìè. Òâàðèíè ²²² ³ ²V ãðóïè îòðèìóâàëè ³çîåíåðãåòè÷-
íèé ðàö³îí, ùî ì³ñòèâ 4,7 % ïðîòå¿íó, 10 % æèð³â òà 
85,3 % âóãëåâîä³â, ðîçðàõîâàíèé çã³äíî ç ðåêîìåí-
äàö³ÿìè American Institute of Nutrition [1]. 
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Ï³ñëÿ ÷îòèðèòèæíåâîãî óòðèìàííÿ òâàðèí íà åêñ-
ïåðèìåíòàëüí³é ä³ºò³ ìîäåëþâàííÿ àöåòîàì³íîôåí-
³íäóêîâàíîãî óðàæåííÿ ïå÷³íêè çä³éñíþâàëè øëÿõîì 
ââåäåííÿ per os àöåòîàì³íîôåíó â äîç³ 1 ã/êã ìàñè 
òâàðèí ó 2 %-é êðîõìàëüí³é ñóñïåíç³¿ ïðîòÿãîì 2 ä³á 
÷åðåç 24 ãîä çà äîïîìîãîþ ñïåö³àëüíîãî çîíäà [3]. 

Öåðâ³êàëüíó äèñëîêàö³þ òâàðèí ïðîâîäè-
ëè ï³ä ëåãêèì åô³ðíèì íàðêîçîì íà 31-øó äîáó 
åêñïåðèìåíòó. 

Âèä³ëåííÿ ì³òîõîíäð³àëüíî¿ ôðàêö³¿ çä³éñíþâà-
ëè ìåòîäîì äèôåðåíö³éíîãî öåíòðèôóãóâàííÿ â 
ñåðåäîâèù³ ãîìîãåí³çàö³¿: 250 ìÌ ñàõàðîçà, 1 ìÌ 
ÅÄÒÀ, 10 ìÌ òðèñ-ÍÑl, ðÍ 7,4 ïðè 0-3 °Ñ. Ì³òîõîí-
äð³àëüí³ á³ëêè âèä³ëÿëè çà ìåòîäîì [5], ÿêèé áàçó-
ºòüñÿ íà íåðîç÷èííîñò³ ïðîäóêò³â ì³òîõîíäð³àëüíî¿ 
òðàíñëÿö³¿ ó 0,05 Ì Na-ôîñôàòíîìó áóôåð³ ðÍ 11,5. 
Ð³âåíü êàðáîí³ëþâàííÿ á³ëê³â îö³íþâàëè ç âèêîðèñ-
òàííÿì 2,4-äèí³òðîôåí³ëã³äðàçèíó, âì³ñò á³ëêîâèõ 
SH-ãðóï – ðåàãåíòó Åëìàíà. Âì³ñò á³ëêà âèçíà÷àëè 
çà Ëîóð³. 

Îäåðæàí³ äàí³ ñòàòèñòè÷íî îáðîáëÿëè çà äîïî-
ìîãîþ êîìï’þòåðíî¿ ïðîãðàìè «Microsoft E x cel». 
Ðåçóëüòàòè ïðåäñòàâëÿëè ÿê ñåðåäíº çíà÷åííÿ 9 
íåçàëåæíèõ âèçíà÷åíü ± ïîõèáêà ñåðåäíüîãî. Ñòà-
òèñòè÷íó çíà÷èì³ñòü ð³çíèö³ ñåðåäí³õ ïîêàçíèê³â 
îö³íþâàëè, âèêîðèñòîâóþ÷è ñòàíäàðòíèé t-êðèòåð³é 
Ñòüþäåíòà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðåçóëüòàòè ïðîâåäåíèõ äîñë³äæåíü ïîêàçàëè, ùî 
ó á³ëîê-äåô³öèòíèõ òâàðèí âì³ñò êàðáîí³ëüíèõ ïî-
õ³äíèõ (ðèñ. 1) òà â³ëüíèõ SH-ãðóï (ðèñ. 2) ó á³ëêàõ 
ì³òîõîíäð³àëüíîãî êîäóâàííÿ ïå÷³íêè ïîð³âíÿíî ç 
êîíòðîëåì äîñòîâ³ðíî íå â³äð³çíÿºòüñÿ. Éìîâ³ðíî, 
çà óìîâè óòðèìóâàííÿ òâàðèí íà íèçüêîïðîòå¿íî-
âîìó ðàö³îí³ äèñáàëàíñ ôóíêö³îíàëüíî¿ àêòèâíîñò³ 
êîìïîíåíò³â äèõàëüíîãî ëàíöþãà ïîâ’ÿçàíèé ç ïî-
ðóøåííÿì ñèíòåçó îêðåìèõ ñóáîäèíèöü äèõàëüíèõ 
êîìïëåêñ³â, à íå ç ¿õ ïîñèëåíîþ îêèñëþâàëüíîþ 
äåñòðóêö³ºþ. 

Âîäíî÷àñ ó òâàðèí ç ìîäåëüîâàíèì òîêñè÷íèì 
ãåïàòèòîì âì³ñò êàðáîí³ëüíèõ ïîõ³äíèõ ó 3,4 ðàçè 
ïåðåâèùóº ïîêàçíèêè êîíòðîëþ (ðèñ. 1) íà ôîí³ 
îäíî÷àñíîãî çíèæåííÿ ð³âíÿ âì³ñòó â³ëüíèõ SH-ãðóï 
ó 1,4 ðàçè (ðèñ. 2). ²íòåíñèô³êàö³ÿ îêèñíþâàëüíî¿ 
äåñòðóêö³¿ á³ëê³â ì³òîõîíäð³àëüíîãî êîäóâàííÿ áóäå 
ñóïðîâîäæóâàòèñÿ ïîðóøåííÿì ¿õ ôóíêö³îíàëü-
íî¿ àêòèâíîñò³. Âðàõîâóþ÷è ïîêàçàíå íàìè ðàí³øå 
çíèæåííÿ åíçèìàòè÷íî¿ àêòèâíîñò³ êîìïîíåíò³â 
äèõàëüíîãî ëàíöþãà ì³òîõîíäð³é ïå÷³íêè çà óìîâ 
àöåòàì³íîôåí-³íäóêîâàíîãî ãåïàòèòó, çì³íè îêèñ-
íî-â³äíîâíîãî ñòàíó ò³îëîâèõ ãðóï á³ëê³â äèõàëüíî-
ãî ëàíöþãà, ùî êîäóþòüñÿ ãåíåòè÷íîþ ñèñòåìîþ 
ì³òîõîíäð³é, òà çì³íè âì³ñòó ¿õ êàðáîí³ëüíèõ ïîõ³ä-
íèõ ìîæíà ðîçãëÿäàòè ÿê îäèí ³ç ôàêòîð³â ðåãóëÿö³¿ 
åíåðãåòè÷íèõ ôóíêö³é ì³òîõîíäð³é. 

Ïðîòå íàéâèðàæåí³øà àêóìóëÿö³ÿ îêèñíî-ìî-
äèô³êîâàíèõ ïðîòå¿í³â, ñèíòåç ÿêèõ äåòåðì³íóºòüñÿ 
ì³òîõîíäð³àëüíèì ãåíîìîì, ñïîñòåð³ãàºòüñÿ çà óìîâ 
òîêñè÷íîãî ãåïàòèòó, ³íäóêîâàíîãî íà ôîí³ àë³ìåí-
òàðíîãî äåô³öèòó á³ëêà. Ó òâàðèí äàíî¿ äîñë³äíî¿ 
ãðóïè âì³ñò êàðáîí³ëüíèõ ïîõ³äíèõ á³ëê³â ì³òîõîí-
äð³àëüíîãî êîäóâàííÿ ó 6,8 ïåðåâèùóº ïîêàçíèêè 

êîíòðîëþ òà ó 2,3 ðàçè ïåðåâèùóº ïîêàçíèêè òâà-
ðèí, óòðèìóâàíèõ íà ïîâíîö³ííîìó ðàö³îí³ (ðèñ. 1). 
Âîäíî÷àñ âì³ñò â³ëüíèõ SH-ãðóï ó äîñë³äæóâàíèõ 
á³ëêàõ ïðàêòè÷íî âäâ³÷³ íèæ÷èé çà ïîêàçíèêè êîíòð-
îëþ (ðèñ. 2). Çì³íè âì³ñòó ìîäèô³êîâàíèõ ïðîäóêò³â 
ì³òîõîíäð³àëüíî¿ òðàíñëÿö³¿ çà äàíèõ åêñïåðèìåí-
òàëüíèõ óìîâ ìîæíà ðîçãëÿäàòè ÿê ñèãíàë äëÿ ïåðå-
áóäîâè åíåðãåòèêè ì³òîõîíäð³é. 

Âèñíîâêè. Çà óìîâ òîêñè÷íîãî ãåïàòèòó, ³íäóêî-
âàíîãî íà ôîí³ àë³ìåíòàðíîãî äåô³öèòó á³ëêà, ñïî-
ñòåð³ãàºòüñÿ ïîñèëåííÿ îêèñíþâàëüíî¿ ìîäèô³êàö³¿ 
ïðîäóêò³â ì³òîõîíäð³àëüíî¿ òðàíñëÿö³¿, ùî ïðîÿâëÿ-
ºòüñÿ íàêîïè÷åííÿì êàðáîí³ëüíèõ ïîõ³äíèõ òà çíè-
æåííÿì âì³ñòó â³ëüíèõ SH-ãðóï, ³ ìîæå ðîçãëÿäàòèñÿ 
ÿê îäèí ç ìîæëèâèõ ìåõàí³çì³â ïîðóøåííÿ ðîáîòè 
ñèñòåìè á³îòðàíñôîðìàö³¿ åíåðã³¿ çà äàíèõ åêñïåðè-
ìåíòàëüíèõ óìîâ. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Îñê³ëü-
êè ð³âåíü îêèñíî-ìîäèô³êîâàíèõ ïðîòå¿í³â â³äîáðà-
æàº áàëàíñ ì³æ òåìïîì îêñèäàö³¿ òà òåìïîì äåãðà-
äàö³¿ îêèñëåíèõ ïðîòå¿í³â, ïåðñïåêòèâíèì íàäàë³ 
âèäàºòüñÿ äîñë³äæåííÿ ³íòåíñèâíîñò³ ãåíåðàö³¿ àê-
òèâíèõ ôîðì êèñíþ ó ì³òîõîíäð³àëüí³é ôðàêö³¿ ïå-
÷³íêè çà óìîâ ãåïàòîïàòîëîã³¿, ùî ôîðìóºòüñÿ íà 
ôîí³ á³ëêîâî¿ íåäîñòàòíîñò³, ç ìåòîþ á³îõ³ì³÷íîãî 
îá´ðóíòóâàííÿ òà ðîçðîáêè òåðàïåâòè÷íèõ ï³äõîä³â 
äî êîðåêö³¿ òà óñóíåííÿ íàñë³äê³â ïîðóøåííÿ åíåðãå-
òè÷íîãî îáì³íó. 

Ðèñ. 1. Âì³ñò êàðáîí³ëüíèõ ïîõ³äíèõ ó á³ëêàõ 
ì³òîõîíäð³àëüíîãî êîäóâàííÿ çà óìîâ òîêñè÷íîãî 

ãåïàòèòó òà á³ëêîâî¿ íåäîñòàòíîñò³. 

Ðèñ. 2. Âì³ñò â³ëüíèõ SH-ãðóï ó á³ëêàõ 
ì³òîõîíäð³àëüíîãî êîäóâàííÿ çà óìîâ òîêñè÷íîãî 

ãåïàòèòó òà á³ëêîâî¿ íåäîñòàòíîñò³. 
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ÓÄÊ 577. 23:616. 36-056. 25
ÎÊÈÑÍÞÂÀËÜÍÀ ÌÎÄÈÔ²ÊÀÖ²ß ÏÐÎÄÓÊÒ²Â Ì²ÒÎÕÎÍÄÐ²ÀËÜÍÎ¯ ÒÐÀÍÑËßÖ²¯ Ó ÏÅ×²ÍÖ² ÇÀ 

ÓÌÎÂ ÒÎÊÑÈ×ÍÎÃÎ ÃÅÏÀÒÈÒÓ, ²ÍÄÓÊÎÂÀÍÎÃÎ ÍÀ ÔÎÍ² ÀË²ÌÅÍÒÀÐÍÎÃÎ ÄÅÔ²ÖÈÒÓ Á²ËÊÀ
Êîïèëü÷óê Ã. Ï., Âîëîùóê Î. Ì., Ãîí÷àðþê Î. Ì. 
Ðåçþìå. Â ðîáîò³ âèçíà÷åíî âì³ñò êàðáîí³ëüíèõ ïîõ³äíèõ òà â³ëüíèõ SH-ãðóï ó á³ëêàõ ì³òîõîíäð³àëüíîãî 

êîäóâàííÿ çà óìîâ òîêñè÷íîãî ãåïàòèòó òà àë³ìåíòàðíîãî äåô³öèòó á³ëêà. Âñòàíîâëåíî, ùî íàéâèðàæåí³øà 
àêóìóëÿö³ÿ îêèñíî-ìîäèô³êîâàíèõ ïðîòå¿í³â, ñèíòåç ÿêèõ äåòåðì³íóºòüñÿ ì³òîõîíäð³àëüíèì ãåíîìîì, ñïî-
ñòåð³ãàºòüñÿ çà óìîâ òîêñè÷íîãî ãåïàòèòó, ³íäóêîâàíîãî íà ôîí³ á³ëêîâî¿ íåäîñòàòíîñò³. Çà öèõ óìîâ âì³ñò 
êàðáîí³ëüíèõ ïîõ³äíèõ á³ëê³â ì³òîõîíäð³àëüíîãî êîäóâàííÿ ó 6,8 ïåðåâèùóº ïîêàçíèêè êîíòðîëþ, à âì³ñò 
â³ëüíèõ SH-ãðóï ó äîñë³äæóâàíèõ á³ëêàõ âäâ³÷³ íèæ÷èé çà êîíòðîëü. Çì³íè âì³ñòó îêèñíî-ìîäèô³êîâàíèõ ïðî-
äóêò³â ì³òîõîíäð³àëüíî¿ òðàíñëÿö³¿ ìîæóòü ðîçãëÿäàòèñÿ ÿê îäèí ç ìîæëèâèõ ìåõàí³çì³â ïîðóøåííÿ ðîáîòè 
ñèñòåìè á³îòðàíñôîðìàö³¿ åíåðã³¿ çà äàíèõ åêñïåðèìåíòàëüíèõ óìîâ. 

Êëþ÷îâ³ ñëîâà: á³ëêè ì³òîõîíäð³àëüíîãî êîäóâàííÿ, îêèñíþâàëüíà ìîäèô³êàö³ÿ, àöåòàì³íîôåí-³íäóêî-
âàíèé ãåïàòèò, á³ëêîâà íåäîñòàòí³ñòü. 
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ÎÊÈÑËÈÒÅËÜÍÀß ÌÎÄÈÔÈÊÀÖÖÈß ÏÐÎÄÓÊÒÎÂ ÌÈÒÎÕÎÍÄÐÈÀËÜÍÎÉ ÒÐÀÍÑËßÖÈÈ Â ÏÅ×Å-

ÍÈ Â ÓÑËÎÂÈßÕ ÒÎÊÑÈ×ÅÑÊÎÃÎ ÃÅÏÀÒÈÒÀ, ÈÍÄÓÖÈÐÎÂÀÍÍÎÃÎ ÍÀ ÔÎÍÅ ÀËÈÌÅÍÒÀÐÍÎÃÎ ÄÅ-
ÔÈÖÈÒÀ ÁÅËÊÀ

Êîïûëü÷óê Ã. Ï., Âîëîùóê Î. Í., Ãîí÷àðþê Î. Ì. 
Ðåçþìå. Â ðàáîòå èññëåäîâàíî ñîäåðæàíèå êàðáîíèëüíûõ ïðîèçâîäíûõ è ñâîáîäíûõ SH-ãðóïï â áåë-

êàõ ìèòîõîíäðèàëüíîãî êîäèðîâàíèÿ â óñëîâèÿõ òîêñè÷åñêîãî ãåïàòèòà è àëèìåíòàðíîãî äåôèöèòà áåëêà. 
Ïîêàçàíî, ÷òî íàèáîëåå âûðàæåííàÿ àêêóìóëÿöèÿ îêèñëèòåëüíî-ìîäèôèöèðîâàííûõ ïðîäóêòîâ ìèòîõîí-
äðèàëüíîé òðàíñëÿöèè íàáëþäàåòñÿ â óñëîâèÿõ òîêñè÷åñêîãî ãåïàòèòà, èíäóöèðîâàííîãî íà ôîíå áåëêîâîé 
íåäîñòàòî÷íîñòè. Â ýòèõ óñëîâèÿõ ñîäåðæàíèå êàðáîíèëüíûõ ïðîèçâîäíûõ â 6,8 ðàç ïðåâûøàåò ïîêàçàòåëè 
êîíòðîëÿ, à ñîäåðæàíèå ñâîáîäíûõ SH-ãðóïï â èññëåäóåìûõ áåëêàõ âäâîå íèæå ïî ñðàâíåíèþ ñ êîíòðîëåì. 
Èçìåíåíèÿ ñîäåðæàíèÿ îêèñëèòåëüíî-ìîäèôèöèðîâàííûõ ïðîäóêòîâ ìèòîõîíäðàëüíîé òðàíñëÿöèè ìîæåò 
ðàññìàòðèâàòüñÿ êàê îäèí èç âîçìîæíûõ ìåõàíèçìîâ íàðóøåíèÿ ðàáîòû ñèñòåìû áèîòðàíñôîðìàöèè 
ýíåðãèè â äàííûõ ýêñïåðèìåíòàëüíûõ óñëîâèÿõ. 

Êëþ÷åâûå ñëîâà: áåëêè ìèòîõîíäðèàëüíîãî êîäèðîâàíèÿ, îêèñëèòåëüíàÿ ìîäèôèêàöèÿ, àöåòàìèíîôåí-
èíäóöèðîâàííûé ãåïàòèò, áåëêîâàÿ íåäîñòàòî÷íîñòü. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 3 (120) 147

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

UDC 577. 23:616. 36-056. 25
Oxidative Modification of Mitochondrial Translation Products in Liver under the Conditions of Toxic 

Hepatitis Induced on the Background of Alimentary Protein Deficiency
Kopylchuk G. P., Voloshchuk O. N., Goncharjuk O. M. 
Abstract. Content of the carbonyl derivatives and free SH-groups in the proteins of mitochondrial coding under 

the conditions of toxic hepatitis and alimentary protein deficiency was determined. 
Research was carried out on the 4 groups of animals: 1 – rats with acute acetaminophen-induced toxic liver 

injury, maintained on the full ration; 2 – rats with acute acetaminophen-induced toxic liver injury, maintained under 
conditions of alimentary protein deficiency; 3 – rats, maintained under conditions of alimentary protein deficiency; 
4 – control (Ñ). 

1st and 4th groups of animals get a diet where all the nutrients was balanced, including 14 % of proteins (casein), 
10 % of fats, 76 % of carbohydrates. 2nd and 3rd groups of animals get isoenergetic diet that contained 4.7 % of 
proteins, 10 % of fats and 85.3 % of carbohydrates, acording to the recommendations of the American Institute of 
Nutrition. 

The level of protein carbonylation was tested using 2,4-dinitrophenylhyrdazine (DNPH) and the content of 
protein SH-groups was tested using Ellman’s reagent. 

Results showed that content of carbonyl derivatives and free SH-groups inliver proteinsof mitochondrial coding 
in protein-deficient animals was not significantly different if compare with control. Imbalance of functional activity of 
components of the respiratory chain synthesis of low-protein diet’s animals connected with a violation of synthesis 
of ndividual subunits of the respiratory complexes, butnot with their enhanced ox idative destruction. However, in 
animals with simulated toxic hepatitis content of carbonyl derivatives is higher in 3.4 times than in control group with 
of the simultaneous reduction of free in 1,4 times. Intensification of oxidative degradation of proteins in mitochondrial 
coding will be accompanied by the breach of their functional activity. 

It is found, that the most pronounced accumulation of oxidatively modified proteins, which synthesis is deter-
mined by the mitochondrial genome, is observed under the conditions of toxic hepatitis induced on the background 
of protein deficiency. Under these conditions the content of protein carbonyl derivatives of the mitochondrial coding 
e x ceeds by 6.8 times control indices, content of free SH-groups in studied proteins is 2-fold decreased comparing 
to control. 

Changes of the content of oxidatively modified products of the mitochondrial translation may be considered as 
one of the possible mechanisms of disturbances in functioning of the biotransformation energy system under the 
current e x perimental conditions. 

Keywords: mitochondrial protein coding, oxidative modification, acetaminophen-induced hepatitis, deficiency 
of protein. 
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