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Äàíà ðîáîòà º ôðàãìåíòîì íàóêîâî-äîñë³äíèõ 
ðîá³ò äåðæáþäæåòíî¿ òåìè êàôåäðè õ³ì³¿ Òåðíîï³ëü-
ñüêîãî íàö³îíàëüíîãî ïåäàãîã³÷íîãî óí³âåðñèòåòó 
³ì. Âîëîäèìèðà Ãíàòþêà «Òîêñèêîñïåöèô³÷í³ àäàï-
òàö³¿ ã³äðîá³îíò³â òà âîäíèõ åêîñèñòåì äî ³îí³â âàæ-
êèõ ìåòàë³â òà ¿õ ðåãóëÿö³ÿ», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 
0101UO00303, â ÿê³é àâòîð äîñë³äæóâàâ àêòèâí³ñòü 
ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó, ãîñòðîôàçíó 
â³äïîâ³äü òà ìåòàáîë³çì çàë³çà â òêàíèíàõ êîðîïà ³ 
ðàêà çà ä³¿ ³îí³â âàæêèõ ìåòàë³â òà ôåíîëó. 

Âñòóï. Ïðîáëåìà ôåíîëüíîãî çàáðóäíåííÿ ïðè-
ðîäíèõ âîä ñòàëà àêòóàëüíîþ ç äðóãî¿ ïîëîâèíè ÕÕ ñò. 
ÿê â Óêðà¿í³, òàê ³ çà ¿¿ ìåæàìè. Íå âòðàòèëà âîíà ñâîº¿ 
àêòóàëüíîñò³ é äî íàøèõ äí³â, îñê³ëüêè ó ñêèäàõ áà-
ãàòüîõ ïðîìèñëîâèõ ï³äïðèºìñòâ (íàôòîïåðåðîáí³, 
ãàçîâ³, êîêñîáåíçîëüí³, õ³ì³÷í³, äåðåâîïåðåðîáí³, 
òåêñòèëüí³, ôàðìàöåâòè÷í³, øê³ðÿí³ òà ³í.) ì³ñòÿòüñÿ 
ôåíîë ³ éîãî ãîìîëîãè, ÿê³ ç íåî÷èùåíèìè àáî íå-
äîñòàòíüî î÷èùåíèìè ñò³÷íèìè âîäàìè íàäõîäÿòü ó 
ð³÷êè ³ âîäîéìè ¿õ ïðèäàòêîâî¿ ñèñòåìè [10]. Ïðîòå, 
ïðîãíîç òîêñè÷íîñò³ ôåíîë³â çâîäèòüñÿ ëèøå äî âè-
ì³ðþâàííÿ ê³ëüêîñò³ éîãî ñàìîãî ÿê ó âîäîéì³, òàê ³ 
â òêàíèíàõ òâàðèí [11, 12]. Ùîäî íàéïðîñò³øîãî ãî-
ìîëîãà ôåíîë³â Ñ
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ÎÍ â³äîìî, ùî â îðãàí³çì³ êîðî-

ïà â³í âèêëèêàº ³ñòîòí³ çì³íè àêòèâíîñò³ ôåðìåíò³â 
àíòèîêñèäàíòíîãî çàõèñòó [3]. Òîìó äåäàë³ á³ëüøî¿ 
óâàãè ïðèä³ëÿºòüñÿ ïîøóêó àäåêâàòíèõ á³îìàðêåð³â 
ã³äðîá³îíò³â. Äëÿ ðåêîìåíäàö³¿ á³î³íäèêàòîðíîãî 
âèäó, ÷óòëèâîãî äî ôåíîëüíîãî çàáðóäíåííÿ âî-
äîéì, ìè äîñë³äèëè ìåòàáîë³÷íó â³äïîâ³äü íà ä³þ 
ôåíîëó ó îðãàí³çì³ êîðîïà. 

Ìåòà äîñë³äæåííÿ. Ç’ÿñóâàòè òà äîñë³äèòè ìå-
òàáîë³÷íó â³äïîâ³äü íà ïîêàçíèêè ãåïàòîïàíêðåàñó 
êîðîïà çà óìîâ ôåíîëüíîãî çàáðóäíåííÿ, ùî õàðàê-
òåðèçóþòü ñòàí ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó 
òà âì³ñò ìîëåêóë ñåðåäíüî¿ ìàñè, ùî âèêîðèñòîâó-
þòüñÿ ó êë³í³÷íîìó àíàë³ç³ ãåïàòîòîêñè÷íîñò³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåíü. Äîñë³äæåííÿ 
ïðîâîäèëèñü íà äâîð³÷êàõ êîðîïà ëóñêàòîãî (Cyprin-
its carpio L.) ìàñîþ 200-250 ã. Òâàðèí âèëîâëþâàëè 
âë³òêó òðàëîâèì ìåòîäîì ³ç ñòàâê³â Òåðíîï³ëüñüêîãî 
îáëàñíîãî ðèáêîìá³íàòó (óðî÷èùå Çàë³ñö³) òà àäàï-
òóâàëè äî ëàáîðàòîðíèõ óìîâ ïðîòÿãîì 7 ä³á ó áà-
ñåéíàõ îá’ºìîì 200 ë ç ê³ëüê³ñòþ òâàðèí 6-10 îñîáèí 
íà áàñåéí ïðè òåìïåðàòóð³ áëèçüêî 18° Ñ ó â³äñòîÿ-
í³é, äîáðå àåðîâàí³é âîä³. Îäíà ãðóïà òâàðèí áóëà 

êîíòðîëüíîþ, ³íø³é ó âîäó äîäàâàëè 2 ìêã/ë ôåíî-
ëó. Âîäó ì³íÿëè ùî äâ³ äîáè, ïîíîâëþþ÷è â í³é âì³ñò 
ôåíîëó. Ïåð³îä ³íêóáàö³¿ ñòàíîâèâ 14 ä³á. Òâàðèí 
ãîäóâàëè ãðàíóëüîâàíèì êîðìîì äëÿ ðèá. Âñ³ ïðî-
öåäóðè ç âèä³ëåííÿ òà îáðîáêè çðàçê³â ïðîâîäèëè çà 
òåìïåðàòóðè 4 °Ñ. Äëÿ àíàë³çó âèêîðèñòîâóâàëè òêà-
íèíó ãåïàòîïàíêðåàñó. Âñ³ ïðîöåäóðè ç âèä³ëåííÿ é 
îáðîáêè çðàçê³â ïðîâîäèëèñü íà õîëîä³. Âñ³ ðåàêòè-
âè, êð³ì óæå çàçíà÷åíèõ, áóëè ô³ðìè «Ðåàõèì» êâàë³-
ô³êàö³¿ «õ÷». 

Àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè (ÑÎÄ) 
(Ê.Ô.1.15.1.1) âèì³ðþâàëè çà ³íòåíñèâí³ñòþ â³äíîâ-
ëåííÿ í³òðîòåòðàçîë³þ ñèíüîãî â ïðèñóòíîñò³ 
ôåíàçèí ìåòàñóëüôàòó ³ ÍÀÄÍ [6], àêòèâí³ñòü êàòà-
ëàçè (Ê.Ô.1.11.1.6) – çà ìåòîäîì Êîðîëþêà ³ ñï³-
âàâò. [2], àêòèâí³ñòü ëóæíî¿ ôîñôàòàçè (Ê.Ô.3.13.1), 
òà ôîñôàòó, çàãàëüíèé âì³ñò çàë³çà ó òêàíèí³ òà 
çàë³çîçâ’ÿçóþ÷ó çäàòí³ñòü òêàíèíè – çà äîïîìîãîþ 
ñòàíäàðòíèõ íàáîð³â ðåàêòèâ³â «Lachema”, êîíöåí-
òðàö³þ â³äíîâëåíîãî ãëóòàò³îíó (íåá³ëêîâèõ ò³îë³â) – 
çà äîïîìîãîþ ðåàêòèâó Åëëìàíà [14]. 

²íòåíñèâí³ñòü ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â 
(ÏÎË) îö³íþâàëè çà äîïîìîãîþ ò³îáàðá³òóðîâî¿ êèñ-
ëîòè (ÒÁÊ), ÿê óòâîðåííÿ ÒÁÊ-àêòèâíèõ ïðîäóêò³â, 
ñåðåä ÿêèõ ïåðåâàæàº îäèí ç ê³íöåâèõ ïðîäóêò³â 
ÏÎË – ìàëîíîâèé äèàëüäåã³ä [5]. Âèì³ðþâàëè òàêîæ 
âì³ñò ìîëåêóë ñåðåäíüî¿ ìàñè [4]. Äëÿ âèä³ëåííÿ çà-
ãàëüíèõ á³ëê³â ïå÷³íêè ¿õ îñàäæóâàëè â 20 îá’ºìàõ 0,5 
í ÍÑlO
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, â³äîêðåìëþâàëè öåíòðèôóãóâàííÿì òà ïðî-

ìèâàëè â íàñòóïí³é ïîñë³äîâíîñò³: ó 5 îá’ºìàõ åòà-
íîëó, ñóì³ø³ ìåòàíîëó ³ õëîðîôîðìó (2:1) òà ó äèå-
òèëîâîìó åòåð³. Ï³ñëÿ âèñóøóâàííÿ â òåðìîñòàò³ ïðè 
37 °Ñ á³ëîê ðîç÷èíÿëè â 1 ìë 0,5 í ÊÎÍ, âèòðèìóþ÷è 
ñóì³ø äåê³ëüêà ãîäèí – äîáó â òåðìîñòàò³. Çàãàëüíèé 
âì³ñò á³ëê³â ó ïå÷³íö³ âèçíà÷àëè çà ìåòîäîì Ëîóðè 
³ ³íø., âèêîðèñòîâóþ÷è ÿê ñòàíäàðò ñèðîâàòêîâèé 
àëüáóì³í («Sigma”). 

Ðåçóëüòàòè ïîäàâàëè ó âèãëÿä³ Ì ± m, ï = 5. Â³ðî-
ã³äí³ñòü â³äõèëåííÿ äâîõ ðÿä³â çíà÷åíü îá÷èñëþâàëè 
ç âèêîðèñòàííÿì t-òåñòó Ñòüþäåíòà. Çà ðåçóëüòàòà-
ìè âèçíà÷åííÿ ïîêàçíèê³â ñòàíó àíòèîêñèäàíòíî-
ïðîîêñèäàòíî¿ ñèñòåìè îá÷èñëþâàëè ³íòåãðàëü-
íèé ïîêàçíèê – êîåô³ö³ºíò àíòèîêñèäàíòíîãî ñòàíó 
(ÊÀÑ) ÿê â³äíîøåííÿ ñóì ïîêàçíèê³â ñòàíó àíòèîêñè-
äàíòíèõ (À) ³ ïðîîêñèäàíòíèõ (Ï) ôàêòîð³â: ÊÀÑ = £ 
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êàçíèê³â â³äïîâ³äíî äîñë³äíî¿ ³ êîíòðîëüíî¿ ñåð³é. 
Äî «À» â³äíîñèëè òàê³ ïîêàçíèêè ÿê àêòèâí³ñòü ÑÎÄ, 
êàòàëàçè, âì³ñò íåá³ëêîâèõ ò³îë³â â òêàíèí³, äî «ÃÃ – 
âì³ñò ÒÁÊ-àêòèâíèõ ïðîäóêò³â òà íåçâ’ÿçàíîãî çàë³çà. 
Çà òàêî¿ ê³ëüêîñò³ äàíèõ â êîíòðîë³ ÊÀÑ ñòàíîâèòü 1,5. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ôåðìåíòè àíòèîêñèäàíòíîãî çàõèñòó òà âì³ñò â³ä-
íîâëåíîãî ãëóòàò³îíó – öå á³îõ³ì³÷í³ ïàðàìåòðè, ÿê³ 
÷àñòî âèêîðèñòîâóþòüñÿ ÿê á³îìàðêåðè çàáðóäíåí-
íÿ âîäîéì â ïðîãðàìàõ á³îìîíòãîð³íãó [8, 11, 12]. 
ßê âèäíî ç äàíèõ, íàâåäåíèõ ó òàáëèö³, ó êîðîïà 
âïëèâ ôåíîëó âèêëèêàº ³ñòîòíå çìåíøåííÿ àêòèâ-
íîñò³ ÑÎÄ. Àêòèâí³ñòü êàòàëàçè âèÿâèëàñü íå÷óòëè-
âèì äî ä³¿ ôåíîëó ïîêàçíèêîì, à çì³íè âì³ñòó â³ä-
íîâëåíîãî ãëóòàò³îíó ó êîðîïà ìàþòü ïðîòèëåæíó 
ñïðÿìîâàí³ñòü. 

Ó êîðîïà çðîñòàº âì³ñò íåçâ’ÿçàíîãî çàë³çà, òîä³ 
ÿê çàãàëüíà çàë³çîçâ’ÿçóþ÷à çäàòí³ñòü (ÇÇÇ) çìåí-
øóºòüñÿ ìàéæå âäâ³÷³. Òàêèì ÷èíîì, çðîñòàííÿ íà-
ñè÷åííÿ êë³òèííèõ ì³øåíåé çàë³çîì äî íàáëèæåííÿ 

çíà÷åíü âì³ñòó çàë³çà â òêàíèí³ òà ¿¿ ÇÇÇ ìîæå ñâ³ä-
÷èòü ïðî ïàòîëîã³þ ïå÷³íêè, òîä³ ÿê, çìåíøåííÿ 
ñòóïåíþ íàñè÷åííÿ êë³òèííèõ á³ëê³â çàë³çîì ìîæå 
ìàòè àäàïòèâíèé õàðàêòåð. Çìåíøåííÿ ÇÇÇ òêàíè-
íè ìîæå áóòè îçíàêîþ ã³ïîïðîòå¿íåì³¿, çàïàëüíèõ 
ïðîöåñ³â ó òâàðèí çà ä³¿ äîñë³äæóâàíèõ ÷èííèê³â. 

Ðàçîì ç òèì, ó äàíîãî îá’ºêòà â³äçíà÷åíå ³ñòîòíå 
ïîñèëåííÿ ïåðîêñèäàö³¿ ë³ï³ä³â. 

Çã³äíî ç îá÷èñëåííÿìè ÊÀÑ, ³íòåãðàëüí³ çì³íè àí-
òèîêñèäàíòíî-ïðîîêñèäàíòíîãî ñòàòóñó ãåïàòîïàí-
êðåàñó êîðîïà ìàº ïðîîêñèäàíòíó ñïðÿìîâàí³ñòü. 
Ñåðåä ÷èííèê³â ïðîîêñèäàíòíèõ çì³í ïðîñòåæóºòüñÿ 
óçãîäæåí³ñòü ì³æ àêòèâí³ñòþ ÑÎÄ òà ïåðîêñèäàö³ºþ 
ë³ï³ä³â. 

Íàìè âèçíà÷àëèñü òàêîæ ïîêàçíèêè, ÿê³ ÷àñòî âè-
êîðèñòîâóþòüñÿ ó êë³í³÷íîìó àíàë³ç³ ãåïàòîòîêñè÷-
íîñò³. Çà ä³¿ ôåíîëó âì³ñò ìîëåêóë ñåðåäíüî¿ ìàñè 
ó ãåïàòîïàíêðåàñ³ êîðîïà çìåíøóâàâñÿ âäâ³÷³, ùî 
ñâ³ä÷èòü ïðî ïðèãí³÷åííÿ çäàòíîñò³ òêàíèíè ôîðìó-
âàòè òàê çâàíó â³äïîâ³äü «ãîñòðîãî òèïó», âëàñòèâó 
äëÿ àäàïòàö³¿ äî ä³¿ òîêñèêàíòó [1,7,15]. 

Âèêîðèñòàí³ íàìè á³îõ³ì³÷í³ ïîêàçíèêè, òàê³ ÿê 
âì³ñò â³äíîâëåíèõ ò³îë³â, ìàãí³þ òà ôîñôàòó, º ïî-
ë³äåòåðì³íàíòíèìè, òîìó àíàë³ç ïðè÷èí çì³í àáî ïî-
ñò³éíîñò³ ¿õ ñòàíó çà ä³¿ íà îðãàí³çì ôåíîëó ïîòðåáóº 
äîäàòêîâèõ äîñë³äæåíü. Ðàçîì ç òèì, ñë³ä â³äçíà-
÷èòè, ùî çà ê³ëüê³ñòþ ïîêàçíèê³â, ÿê³ çàçíàþòü çì³í 
êîðîï çàçíàº çíà÷íîãî óðàæåííÿ. Îäåðæàí³ ðåçóëü-
òàòè óçãîäæóþòüñÿ ç äàíèìè ïðî íèæ÷èé ïîð³ã òîê-
ñè÷íîñò³ ôåíîëó äëÿ ðèá, í³æ äëÿ ³íøèõ ã³äðîá³îíò³â 
[10, 16]. Öåé ôåíîìåí ÿâëÿº ³íòåðåñ äëÿ ïîäàëü-
øîãî äîñë³äæåííÿ, òàê ÿê äëÿ ³íøèõ çàáðóäíþâà÷³â 
âîäîéì ñàìå ðàêîïîä³áí³ òà ìîëþñêè âèñòóïàþòü ÿê 
á³ëüø âðàçëèâ³ [8]. 

Îäíàêîâèé õàðàêòåð ïðîîêñèäàíòíèõ çì³í àêòèâ-
íîñò³ ÑÎÄ òà óòâîðåííÿ ÒÁÊ-àêòèâíèõ ïðîäóêò³â ó êî-
ðîïà ç îãëÿäó íà ö³ ñïîñòåðåæåííÿ ìîæå ïîÿñíþâà-
òèñü ãåíåðàö³ºþ àêòèâíèõ ôîðì êèñíþ çà ó÷àñòþ ÿê 
áåçïîñåðåäíüî ôåíîëó, òàê ³ ³îí³â ìåòàë³â, ùî ëåãêî 
âñòóïàþòü â îêèñíî-â³äíîâí³ ïåðåòâîðåííÿ ³ ä³þòü ó 
êë³òèíàõ ÿê Ôåíòîí-ìåòàëè [9, 13, 15] çà óìîâ ïîðó-
øåííÿ ê ãîìåîñòàçó ï³ä âïëèâîì ôåíîëó. 

Îòæå, õàðàêòåðíîþ ðèñîþ òîêñè÷íîñò³ ôåíîëó 
äëÿ äîñë³äæåíèõ ã³äðîá³îíò³â º ïðîîêñèäàíòí³ çì³íè. 
Âèêîðèñòàííÿ êë³í³÷íèõ ïîêàçíèê³â íå äàº ÷³òêèõ óÿâ-
ëåíü ïðî õàðàêòåð âïëèâó ôåíîëó íà êîðîïà. Ðàçîì ç 
òèì, âèçíà÷åííÿ âì³ñòó ìîëåêóë ñåðåäíüî¿ ìàñè äî-
çâîëÿº îö³íèòè á³ëüøó âðàçëèâ³ñòü îðãàí³çìó ðèáè 
äî ä³¿ ôåíîëó í³æ ³íøèõ ã³äðîá³îíò³â. 

Âèñíîâêè. Çã³äíî ç íàøèìè ðåçóëüòàòàìè äëÿ 
âèêîðèñòàííÿ ó á³îìàðêóâàíí³ çàáðóäíåííÿ âîäîéì 
ôåíîëîì ìîæíà ðåêîìåíäóâàòè, ÿê òåñòîâèé îðãà-
í³çì êîðîïà, à ó ÿêîñò³ á³î³íäèêàòîð³â âèêîðèñòîâó-
âàòè ïîêàçíèêè àíòèîêñèäàíòíîãî çàõèñòó, à òàêîæ 
âì³ñò ìîëåêóë ñåðåäíüî¿ ìàñè ó ãåïàòîïàíêðåàñ³ 
äàíîãî âèäó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïî-
äàëüø³ äîñë³äæåííÿ áóäóòü ñïðÿìîâàí³ íà âèâ÷åí-
íÿ á³îõ³ì³÷íèõ ïîêàçíèê³â ãåïàòîòîêñèíîñò³ ó ³íøèõ 
ïðåäñòàâíèê³â ã³äðîá³îíò³â, çîêðåìà ðàêîïîä³áíèõ 
òà ìîëþñê³â çà óìîâ ôåíîëüíîãî çàáðóäíåííÿ. 

Òàáëèöÿ

Âïëèâ çàáðóäíåííÿ âîäè ôåíîëîì íà 
àêòèâí³ñòü ôåðìåíò³â òà âì³ñò ìåòàáîë³ò³â ó 

ãåïàòîïàíêðåàñ³ êîðîïà, Ì ± m, ï = 5

Ïîêàçíèê Äîñë³äíà ãðóïà Êîðîï

Àêòèâí³ñòü ñóïåð îêñè ä-
öèñìóòàçè, ó. î. /ìã á³ëê³â

Êîíòðîëü 0,68 ± 0,09

Ôåíîë 0,22 ± 0,02**

Àêòèâí³ñòü êàòàëàçè, 
ìêàò/ìã á³ëê³â

Êîíòðîëü 0,16 ± 0,01

Ôåíîë 0,24 ± 0,04

Íèçüêîìîëåêóëÿðí³ ò³îëè, 
ìêìîëü/ã òêàíèíè

Êîíòðîëü 2,2 ± 0,2

Ôåíîë 4,2 ± 0,4**

ÒÁÊ-àêòèâí³ ïðîäóêòè, 
ìêìîëü/ã òêàíèíè

Êîíòðîëü 27,4 ± 2,4

Ôåíîë 54,4 ± 5,3**

Âì³ñò ìàãí³þ, ììîëü/ã 
òêàíèíè

Êîíòðîëü 0,79 ± 0,06

Ôåíîë 0,96 ± 0,01*

Âì³ñò çàë³çà, ìêìîëü/ã 
òêàíèíè 

Êîíòðîëü 6,90,5

Ôåíîë 8,20,8

Çàãàëüíà çàë³çî çâ’ÿçóþ÷à 
çäàòí³ñòü, ìêìîëü/ã 
òêàíèíè

Êîíòðîëü 23,42,7

Ôåíîë 10,81,2**

Ìîëåêóëè ñåðåäíüî¿ ìàñè 
(D

280
), óì. îä. /ã òêàíèíè

Êîíòðîëü 281 ± 6

Ôåíîë 137 ± 18**

Ìîëåêóëè ñåðåäíüî¿ ìàñè 
(D

254
)

,
 óì. îä. /ã òêàíèíè

Êîíòðîëü 513 ± 11

Ôåíîë 225 ± 11**

Àêòèâí³ñòü ëóæíî¿ 
ôîñôàòàçè, ìêìîëü 
ôîñôàòó/ìã á³ëê³â

Êîíòðîëü 0,9 ± 0,2

Ôåíîë 0,8 + 0,2

Ôîñôàò íåîðãàí³÷íèé, 
ìêã/ã òêàíèíè

Êîíòðîëü 5,6 ± 0,6

Ôåíîë 3,9 + 0,4*

Êîåô³ö³ºíò àíòè-
îêñèäàíòíîãî ñòàíó, % 
â³äõèëåííÿ â³ä êîíòðîëþ

Ôåíîë -6. 0

Ïðèì³òêà: * , **- çì³íè ïîð³âíÿíî ç êîíòðîëåì â³ðîã³äí³, *-ð < 0,1; 

**-ð < 0,01. 
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ÔÅÍÎËÎÌ
Ìóäðà À. ª. 
Ðåçþìå. Äîñë³äæåííÿ ïðîâîäèëèñü íà äâîð³÷êàõ êîðîïà ëóñêàòîãî (Cyprinits carpio L.) ìàñîþ 200-250 ã. 

Îäíà ãðóïà òâàðèí áóëà êîíòðîëüíîþ, ³íø³é ó âîäó äîäàâàëè 2 ìêã/ë ôåíîëó. Ïåð³îä ³íêóáàö³¿ ñòàíîâèâ 14 ä³á. 
Äîñë³äæóâàâñÿ âïëèâ ôåíîëó íà àíòèîêñèäàçíó ñèñòåìó òà ìåòàáîë³÷í³ ôóíêö³¿ ãåïàòîïàíêðåàñà êîðîïà. 

Çã³äíî íàøèõ ðåçóëüòàò³â, õàðàêòåðíîþ ðèñîþ òîêñè÷íîñò³ ôåíîëó äëÿ äîñë³äæåíèõ ã³äðîá³îíò³â º 
ïðîîêñèäàíòí³ çì³íè. Âèêîðèñòàííÿ êë³í³÷íèõ ïîêàçíèê³â íå äàº ÷³òêèõ óÿâëåíü ïðî õàðàêòåð âïëèâó ôåíîëó 
íà êîðîïà. Ðàçîì ç òèì, âèçíà÷åííÿ âì³ñòó ìîëåêóë ñåðåäíüî¿ ìàñè äîçâîëÿº îö³íèòè á³ëüøó âðàçëèâ³ñòü 
îðãàí³çìó ðèáè äî ä³¿ ôåíîëó í³æ ³íøèõ ã³äðîá³îíò³â

Êëþ÷îâ³ ñëîâà: êîðîï (Cyprinits carpio L.), ôåíîë, çàáðóäíåííÿ, àíòèîêñèäàçíèé çàõèñò, á³îìàðêåðè. 

ÓÄÊ 6²5. 015
ÀÍÀËÈÇ ÁÈÎÕÈÌÈ×ÅÑÊÈÕ ÏÐÎÖÅÑÑÎÂ Â ÃÅÏÀÒÎÏÀÍÊÐÅÀÑÅ ÊÀÐÏÀ ÏÐÈ ÇÀÃÐßÇÍÅÍÈÈ ÂÎÄÛ 

ÔÅÍÎËÀÌÈ
Ìóäðà À. Å. 
Ðåçþìå. Èñëåäîâàíèå ïðîâîäèëîñü íà äâóõëåòêàõ êàðïà ÷åøóé÷àòîãî (Cyprinits carpio L.) ìàññîé 200-

250 ã. Îäíà ãðóïïà æèâîòíûõ áûëà êîíòðîëüíîé, äðóãîé â âîäó äîáàâëÿëè 2 ìêã/ë ôåíîëà. Ïåðèîä èíêóáàöèè 
ñîñòàâëÿë 14 ñóòîê. Èññëåäîâàëîñü âëèÿíèå ôåíîëà íà àíòèîêñèäàçíóþ ñèñòåìó è ìåòàáîëè÷åñêèå ôóíê-
öèè ãåïàòîïàíêðåàñà êàðïà. 

Ñîãëàñíî íàøèõ ðåçóëüòàòîâ, õàðàêòåðíîé ÷åðòîé òîêñè÷íîñòè ôåíîëà äëÿ èññëåäîâàííûõ ãèäðîáèîíòîâ 
ÿâëÿþòñÿ ïðîîêñèäàíòíûå èçìåíåíèÿ. Èñïîëüçîâàíèå êëèíè÷åñêèõ ïîêàçàòåëåé íå äàåò ÷åòêèõ ïðåäñòàâëå-
íèé î õàðàêòåðå âëèÿíèÿ ôåíîëà íà êàðïà. Âìåñòå ñ òåì, îïðåäåëåíèå ñîäåðæàíèÿ ìîëåêóë ñðåäíåé ìàññû 
ïîçâîëÿåò îöåíèòü áîëüøóþ óÿçâèìîñòü îðãàíèçìà ðûáû ê äåéñòâèþ ôåíîëà ÷åì äðóãèõ ãèäðîáèîíòîâ. 

Êëþ÷åâûå ñëîâà: êàðï (Cyprinits carpio L.), ôåíîë, çàãðÿçíåíèå, àíòèîêñèäàçíàÿ çàùèòà, áèîìàðêåðû. 
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UDC 6²5. 015
Analysis of the Biochemical Processes State in the Carp Haepathopancreas under the Phenol Con-

tamination of Water
Mudra A. Ye. 
Abstract. The phenol contamination problem of natural waters became actual as in Ukraine, as in other coun-

tries from the 50ies of the 20th century. It is still actual nowadays because phenol and its homologs are in the dump-
ings of many enterprises. 

Though the phenol toxicity forecast is limited to measurement of phenol emission in water and in animal tissue. 
Concerning the simpliest phenol homolog Ñ

6
Í

5
ÎÍ it’s known that it provokes considerable changes of antioxidant 

protection enzyme activity in carp organism. 
The indexes that characterize the state of antioxidant protection system and are used in clinical analysis of hepa-

totoxicity were taken for testing. 
The investigations were carried out on carp (Cyprinits carpio L.) with weight of 200-250 g. The animals were 

caught in summer and adapted to lab conditions within 7 days. They lived in 200 litres pools with well aired water 
at 18 °C , the quantity of fish is 6-10 animal units. One group of fish was not treated, other was added 2.0 μg 1-1 of 
phenol. 

As a result of our investigation phenol influence on carp provokes considerable decrease of superoxide dis-
mutase. Catalase became an insensible index to phenol action, but changes of renovated glutathione increased. 

The main attention was paid to iron homeostasis indicators, which demonstrate significant elevation of unbound 
iron in the tissue in carp organism. A considerable enhancement of lipids peroxidation is marked too. 

Under Index of antioxidative state calculations the integral changes antioxidant-prooxidant status of carp super-
oxide dismutase has prooxidant trend. 

Under phenol influence of the middle mass molecules in carp haepathopancreas decreased twice that indicates 
the depression of tissue ability to form so-called answer of “acute type” characteristic to adaptation to toxicant 
action. 

It must be stated that carp was hurted. Received results are agreed with data about lower threshold of phenol 
toxicity for fish then to other hydrocoles in the terms of aforesaid. 

The same character of prooxidant changes of superoxide dismutase activity and formation of thiobarbituratic 
acid reacting substance production can be explained by active form oxygen generation with phenol metals ions 
participation. The last easily started oxide-reduction transformations and act as Fenton metals if homeostasis is 
breaking. 

So, prooxidant changes are characteristic to phenol toxicity for investigated hydrocoles. The usage of clinic 
indexes doesn’t clear up the character of phenol influence on carp. The determination of the middle mass mol-
ecules content of gives the possibility to estimate bigger sensitiveness of fish organism to phenol action than other 
hydrocoles. 

According to our results carp can be used as a test organism or bioindicator in biomarking of polluted waters 
by phenol. The measuring of the antioxidant-defense system activity and of the middle mass molecules of carp 
haepathopancreas have been recommended as the biomarker of phenol contamination. 

Keywords: carp (Cyprinits carpio L.), phenol, contamination, antioxidant-defense, biomarker. 
Ðåöåíçåíò – ïðîô. Ãàïîí Ñ. Â. 
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