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Ðîáîòà âèêîíàíà ó ðàìêàõ íàóêîâî-äîñë³äíî¿ 
ðîáîòè Õàðê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî 
óí³âåðñèòåòó «Âèâ÷åííÿ ìåõàí³çì³â á³îëîã³÷íî¿ ä³¿ 
ïðîñòèõ ïîë³åô³ð³â ó çâ’ÿçêó ç ïðîáëåìîþ îõîðîíè 
íàâêîëèøíüîãî ñåðåäîâèùà», ¹ äåðæ. ðåºñòðàö³¿ 
0110U001812. 

Âñòóï. Ñó÷àñí³ íàïðÿìè ìåäè÷íî¿ íàóêè ïî-
òðåáóþòü ñâîº÷àñíîãî ãëèáîêîãî âèâ÷åííÿ âïëèâó 
õ³ì³÷íèõ ôàêòîð³â äîâê³ëëÿ íà çäîðîâ’ÿ ëþäèíè [3, 
11]. Ïåðø çà âñå öå ïîâ’ÿçàíî ç³ çá³ëüøåííÿì ñèí-
òåçó ïðîìèñëîâèõ îðãàí³÷íèõ ðå÷îâèí, ÿê³ çíàõî-
äÿòü øèðîêîãî êîëà çàñòîñóâàííÿ [1]. Äî îñòàíí³õ 
â³äíîñÿòüñÿ îêñèåòèëüîâàí³ íîí³ëôåíîëè (ÎÅÍÔ) òà 
¿õ ïîõ³äí³ – íàòð³ºâ³ ñîë³ êàðáîêñèìåòèëàò³â îêñèåòè-
ëüîâàíèõ ³çîíîí³ëôåíîë³â (ÊÌ-ÎÅÍÔ), ÿê³ çà ô³çèêî-
õ³ì³÷íèìè âëàñòèâîñòÿìè òà îñîáëèâîñòÿìè áóäîâè 
ìîëåêóë íàëåæàòü äî ³îíîãåííèõ äåòåðãåíò³â. ÎÅÍÔ 
òà ¿õ ïîõ³äí³ õàðàêòåðèçóþòüñÿ äîñèòü çíà÷íèìè 
îá’ºìàìè ñèíòåçó, øèðîêèì âèêîðèñòàííÿì ó ð³çíèõ 
ãàëóçÿõ íàðîäíîãî ãîñïîäàðñòâà (ÿê îñíîâà ïðî-
ìèñëîâîãî âèïóñêó ïëàñòìàñ, ïîë³óðåòàí³â, ìèþ÷èõ 
çàñîá³â, åìóëüãàòîð³â, àíòèêîðîç³éíèõ ïðåïàðàò³â, 
ã³äðàâë³÷íèõ òà îõîëîäæóþ÷èõ ðå÷îâèí òîùî), íàä-
õîäæåííÿì äî äæåðåë ïèòíîãî âîäîïîñòà÷àííÿ òà 
çàâäÿêè öüîìó ìîæëèâèì âïëèâîì íà çäîðîâ’ÿ ëþ-
äèíè [5, 8]. 

Îäí³ºþ ç êëþ÷îâèõ ëàíîê ìåõàí³çìó ä³¿ áàãàòüîõ 
õ³ì³÷íèõ ôàêòîð³â íà îðãàí³çì ââàæàºòüñÿ àêòèâàö³ÿ 
â³ëüíîðàäèêàëüíèõ ïðîöåñ³â, ùî ðåàë³çóºòüñÿ ó 
âèãëÿä³ ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË) [9]. 
Ïîñèëåííÿ öèõ ïðîöåñ³â ïðèçâîäèòü, ÿê ïðàâè-
ëî, äî ïîðóøåííÿ ³ñíóþ÷îãî ó ô³ç³îëîã³÷íèõ óìî-
âàõ áàëàíñó ì³æ àíòè- òà ïðîîêñèäàíòàìè ó á³ê 
ï³äâèùåííÿ àêòèâíîñò³ îñòàíí³õ, òîáòî âèíèêíåí-
íþ îêñèäàòèâíîãî ñòðåñó [10]. Íåêîíòðîëüîâàíà 
ãåíåðàö³ÿ àêòèâíèõ ôîðì êèñíþ ïðè îêñèäàòèâíîìó 
ñòðåñ³ ñóïðîâîäæóºòüñÿ ïîðóøåííÿì ñòðóêòóðíî-
ôóíêö³îíàëüíîãî ñòàíó êë³òèííèõ ìåìáðàí, ïðîöåñ³â 
âíóòð³øíüîêë³òèííîãî ìåòàáîë³çìó, ñóòòºâèìè 
çì³íàìè ãîìåîñòàçó [2]. Ó çâ’ÿçêó ç öèì, íåîáõ³äí³ñòü 
êîðåêö³¿ îêñèäàòèâíîãî ñòðåñó, ÿê îäí³º¿ ç ïðè÷èí 
âèíèêíåííÿ åêîëîã³÷íî îáóìîâëåíî¿ ïàòîëîã³¿ â îñ³á, 
ÿê³ òðèâàëèé ÷àñ êîíòàêòóþòü ç õ³ì³÷íèìè ôàêòîðà-
ìè âèðîáíèöòâà, ìàº ñóòòºâå çíà÷åííÿ. Â³äñóòí³ñòü 
ó íàóêîâ³é ë³òåðàòóð³ äàíèõ ùîäî ä³¿ ÎÅÍÔ òà ¿õ 

ïîõ³äíèõ íà ñòàí ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿ 
ð³âíîâàãè çóìîâëþº àêòóàëüí³ñòü ïðîâåäåííÿ òàêî-
ãî ðîäó äîñë³äæåíü ç ìåòîþ âñåá³÷íîãî ðîçêðèòòÿ 
ìåõàí³çì³â ä³¿ íà îðãàí³çì òà ðîçðîáëåííÿ çàñîá³â ¿õ 
êîðåêö³¿. 

Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèçíà÷åííÿ 
âì³ñòó ìàëîíîâîãî ä³àëüäåã³äó, àêòèâíîñò³ ñóïå-
ðîêñèääèñìóòàçè òà êàòàëàçè â êðîâ³ ùóð³â çà óìîâ 
òðèâàëîãî ïåðîðàëüíîãî âïëèâó îêñèåòèëüîâàíèõ 
íîí³ëôåíîë³â òà ¿õ ïîõ³äíèõ ó äîçàõ 1/10 ³ 1/100 ÄË50. 

Îá`ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó ðîáîò³ âèêîðè-
ñòàíî çðàçêè ðå÷îâèí ç ðåãëàìåíòîâàíèìè ô³çèêî-
õ³ì³÷íèìè õàðàêòåðèñòèêàìè: ÎÅÍÔ ç ÷èñëîì îê-
ñèåòèëüîâàíèõ ãðóï 8, 12 (ÎÅÍÔ

8,12
) òà ÊÌ-ÎÅÍÔ 

ç ÷èñëîì îêñèåòèëüîâàíèõ ãðóï 4, 5 (ÊÌ-ÎÅÍÔ
4,5

). 
Åêñïåðèìåíòè ïðîâåäåíî íà ñòàòåâîçð³ëèõ ùóðàõ-
ñàìöÿõ ë³í³¿ WAG, ìàñîþ (180-220) ã. Óòðèìàííÿ 
òâàðèí òà åêñïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî 
äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çà-
õèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ 
åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 
1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â 
íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîí-
ãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Òâàðèí ï³ääàâàëè ïåðîðàëüí³é çàòðàâö³ çà äîïî-
ìîãîþ çîíäà âîäíèìè ðîç÷èíàìè ðå÷îâèí ùîäåí-
íî îäíîðàçîâî ïðîòÿãîì 45 ä³á ó äîçàõ 1/10 ³ 1/100 
ÄË50. Ñåðåäíüîëåòàëüí³ äîçè (ÄË50) ñêëàäàëè äëÿ 
ÎÅÍÔ

8 
– 5,1 ã/êã; ÎÅÍÔ

12
 – 3,4 ã/êã; ÊÌ-ÎÅÍÔ

4
 – 

6,1 ã/êã; ÊÌ-ÎÅÍÔ
5 

– 2,8 ã/êã ìàñè ò³ëà. Òâàðèíàì 
êîíòðîëüíî¿ ãðóïè ââîäèëè â³äïîâ³äí³ îá’ºìè ïèòíî¿ 
âîäè. Äîñë³äæåííÿ ïîêàçíèê³â ïðîâîäèëè ÷åðåç 45 
ä³á ï³ñëÿ ïî÷àòêó åêñïåðèìåíòó. Ó êîæí³é ãðóï³ áóëî 
ïî 15 òâàðèí. Ùóð³â äåêàï³òóâàëè, ïîïåðåäíüî àíå-
ñòåçóþ÷è ò³îïåíòàëîì íàòð³þ. Âì³ñò ìàëîíîâîãî 
ä³àëüäåã³äó (ÌÄÀ) âèçíà÷àëè çà ìåòîäîì [12], ùî 
áàçóºòüñÿ íà ðåàêö³¿ ç ò³îáàðá³òóðîâîþ êèñëîòîþ, 
ÿêà çà óìîâ âèñîêî¿ òåìïåðàòóðè òà êèñëîãî ñåðå-
äîâèùà â³äáóâàºòüñÿ ç óòâîðåííÿì çàáàðâëåíîãî 
òðèìåòèíîâîãî êîìïëåêñó ç ìàêñèìóìîì ïîãëè-
íàííÿ ïðè 532 íì. Àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè 
(ÑÎÄ) (ÊÔ 1.15.1.1) åðèòðîöèò³â âèçíà÷àëè ñïåêòðî-
ôîòîìåòðè÷íèì ìåòîäîì çà ñòóïåíåì ³íã³áóâàííÿ 
â³äíîâëåííÿ í³òðîñèíüîãî òåòðàçîë³þ [4]. Àêòèâí³ñòü 
êàòàëàçè (ÊÔ 1.11.1.6) âèçíà÷àëè ó ãåìîë³çàò³ êðîâ³ 
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ñïåêòðîôîòîìåòðè÷íèì ìåòîäîì ïðè 230 íì [6]. 
Ñòàòèñòè÷íèé àíàë³ç äàíèõ ïðîâîäèëè ç âèêîðè-
ñòàííÿì êîìï’þòåðíîãî ïàêåòà ïðèêëàäíèõ ïðîãðàì 
äëÿ îáðîáêè ñòàòèñòè÷íî¿ ³íôîðìàö³¿ Statistica 6. 1 
(StatSoft, Inc., ÑØÀ). Ïåðâèííå ñòàòèñòè÷íå îïðàöþ-
âàííÿ äàíèõ ïî÷èíàëè ç ïåðåâ³ðêè ïðèïóùåííÿ ïðî 
â³äïîâ³äí³ñòü âèá³ðîê çàêîíó ãàóñ³âñüêîãî ðîçïîä³ëó. 
Ê³ëüê³ñí³ îçíàêè, ùî ìàëè íîðìàëüíèé ðîçïîä³ë, 
îïèñóâàëè ïàðàìåòðè÷íèìè õàðàêòåðèñòèêàìè – 
ñåðåäí³ì çíà÷åííÿì ïîêàçíèêà (Ì) òà ñåðåäí³ì 
êâàäðàòè÷íèì â³äõèëåííÿì (s); ó ðàç³ â³äñóòíîñò³ 
íîðìàëüíîãî ðîçïîä³ëó íåïàðàìåòðè÷íèìè – 
ìåä³àíîþ (Ìå) òà ³íòåðêâàðòèëüíèì ðîçìàõîì. Äëÿ 
ïîð³âíÿííÿ äâîõ íîðìàëüíèõ ðîçïîä³ë³â çàñòîñîâó-
âàëè t-êðèòåð³é Ñòüþäåíòà. ßêùî ïðèíàéìí³ îäèí 
ç ðîçïîä³ë³â íå áóâ íîðìàëüíèì, òî äëÿ ïîð³âíÿííÿ 
íåçàëåæíèõ âèá³ðîê çàñòîñîâóâàëè êðèòåð³é Ìàííà-
Ó¿òí³. Çà êðèòè÷íèé ð³âåíü çíà÷óùîñò³ ïðè ïåðåâ³ðö³ 
ñòàòèñòè÷íèõ ã³ïîòåç ïðèéìàëè ð < 0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó 
ñèðîâàòö³ êðîâ³ ùóð³â íà 45-òó äîáó ä³¿ äîñë³äæóâàíèõ 
ðå÷îâèí ó äîç³ 1/10 ÄË50 ñïîñòåð³ãàëîñÿ ñòàòè-
ñòè÷íî çíà÷óùå (ð < 0,002), ïîð³âíÿíî ç êîíòðî-
ëåì, çðîñòàííÿ ð³âíÿ ÌÄÀ: â 3 ðàçè äëÿ ÎÅÍÔ

8
, â 

2,5 ðàçà äëÿ ÊÌ-ÎÅÍÔ
4
, â 1,8 ðàçà äëÿ ÊÌ-ÎÅÍÔ

5
 

ð³âíîâàãó ó á³ê íàêîïè÷åííÿ ïðîîêñèäàíò³â [10]. Äëÿ 
ï³äòâåðäæåííÿ öüîãî ó ùóð³â âèçíà÷àëè àêòèâí³ñòü 
ôåðìåíò³â ïåðøî¿ ë³í³¿ àíòèîêñèäàíòíîãî çàõèñòó. 

Íà 45-òó äîáó ä³¿ ðå÷îâèí ó äîç³ 1/10 ÄË50 
ñïîñòåð³ãàëîñÿ ñòàòèñòè÷íî çíà÷óùå (ð < 0,001), 
ïî â³äíîøåííþ äî êîíòðîëþ, çíèæåííÿ àêòèâíîñò³ 
ÑÎÄ: â 2,5; 2,2; 1,7 òà 1,5 ðàçà â³äïîâ³äíî äëÿ ÊÌ-
ÎÅÍÔ

4
, ÊÌ-ÎÅÍÔ

5
, ÎÅÍÔ

12
 òà ÎÅÍÔ

8 
(òàáë. 2). Ó âè-

ïàäêó 1/100 ÄË50 âèÿâëÿëàñÿ ïðîòèëåæíà äèíàì³êà 
çì³í. ÎÅÍÔ

12 
òà ÊÌ-ÎÅÍÔ

5 
âèêëèêàëè ñòàòèñòè÷íî 

äîñòîâ³ðíå (ð < 0,001), ïîð³âíÿíî ç êîíòðîëåì, çíè-
æåííÿ àêòèâíîñò³ åðèòðîöèòàðíî¿ ÑÎÄ, ùî ìîæíà 
ðîçãëÿäàòè ÿê çðèâ ìåòàáîë³÷íî¿ àäàïòàö³¿ òà àíòè-
îêñèäàíòíîãî çàõèñòó â îðãàí³çì³ åêñïåðèìåíòàëü-
íèõ òâàðèí. ÎÅÍÔ8 òà ÊÌ-ÎÅÍÔ4, íàâïàêè, ó äîç³ 
1/100 ÄË50 ïðèçâîäèëè äî ï³äâèùåííÿ àêòèâíîñò³ 
ÑÎÄ â³äïîâ³äíî â 1,2 (ð = 0,006) òà 1,5 (ð < 0,001) 
ðàçà, ùî ìîæíà òðàêòóâàòè ÿê çàõèñíî-ïðèñòîñó-
âàëüíó ðåàêö³þ îðãàí³çìó íà òðèâàëèé âïëèâ ðå÷î-
âèí. Íà öüîìó òë³ òðèâàëèé âïëèâ âñ³õ äîñë³äæóâàíèõ 
ðå÷îâèí ñóïðîâîäæóâàâñÿ çíèæåííÿì àêòèâíîñò³ êà-
òàëàçè êðîâ³: â ñåðåäíüîìó â 1,6 ðàçà ó âèïàäêó äîçè 
1/10 ÄË50; â 1,4 ðàçà – 1/100 ÄË50. Âèÿâëåíå çíè-
æåííÿ àêòèâíîñò³ êàòàëàçè òà ÑÎÄ º îäí³ºþ ç ïðè÷èí 
ðîçâèòêó îêñèäàòèâíîãî ñòðåñó, òàê ÿê äàí³ ôåðìåí-
òè â³äïîâ³äàëüí³ çà âèäàëåííÿ ïåðâèííèõ àêòèâíèõ 
ôîðì êèñíþ – ñóïåðîêñèäíèõ àí³îí-ðàäèêàë³â ³ ïå-
ðåêèñó âîäíþ [10]. 

Ñòàí àíòèîêñèäàíòíèõ ñèñòåì òà ïðîöåñ³â ÏÎË 
äîáðå â³äîáðàæóº àíòèîêñèäàíòíî-ïðîîêñèäàíòíèé 
³íäåêñ (ÀÏ²) – ñï³ââ³äíîøåííÿ àêòèâíîñò³ êàòàëàçè 
äî âì³ñòó ÌÄÀ (òàáë. 3). Ó âñ³õ åêñïåðèìåíòàëüíèõ 
ãðóïàõ òâàðèí ÷³òêî ïðîñòåæóâàëîñÿ ñòàòèñòè÷íî 
çíà÷óùå (ð < 0,026), ïîð³âíÿíî ç êîíòðîëåì, çíè-
æåííÿ çíà÷åííÿ ÀÏ²: ìàéæå â 4 ³ 2,3 ðàçà äëÿ ÎÅÍÔ

8
 

â³äïîâ³äíî ó äîç³ 1/10 ³ 1/100 ÄË50; â 3 ³ 1,7 ðàçà äëÿ 
ÊÌ-ÎÅÍÔ

4
; â 2,7 ³ 2 ðàçè äëÿ ÊÌ-ÎÅÍÔ

5
; â 1,8 ³ 1,4 

ðàçà äëÿ ÎÅÍÔ
12

. 
Îòðèìàí³ ðåçóëüòàòè ïåðåêîíëèâî ñâ³ä÷àòü ïðî 

çíà÷íå íàïðóæåííÿ ôóíêö³îíóâàííÿ â îðãàí³çì³ 
åêñïåðèìåíòàëüíèõ òâàðèí ïðîîêñèäàíòíî-àíòè-
îêñèäàíòíî¿ ð³âíîâàãè ó á³ê çá³ëüøåííÿ ïðîäóêö³¿ 

Òàáëèöÿ 1

Âì³ñò ìàëîíîâîãî ä³àëüäåã³äó ó 
ñèðîâàòö³ êðîâ³ ùóð³â íà 45-äîáó âïëèâó 

îêñèåòèëüîâàíèõ íîí³ëôåíîë³â òà ¿õ 
ïîõ³äíèõ (ìêìîëü/ë; n = 15; Ìå [25 %; 75 %] 

àáî Ì ± s)

Ðå÷îâèíà  Äîçà, ÄË50

1/10 1/100

ÎÅÍÔ
8

7,2 ± 1,4; p < 0,001 5,0 ± 1,92; p < 0,001

ÎÅÍÔ
12

4,0 ± 1,25; p = 0,002 3,2 ± 1,12; p = 0,09

ÊÌ-ÎÅÍÔ
4

5,8 [5,0; 7,4]; p < 0,001 4,0 ± 1,31; p = 0,002

ÊÌ-ÎÅÍÔ
5

4,2 ± 1,39; p = 0,002 3,7 ± 1,23; p = 0,009

Êîíòðîëü  2,3 [1,9; 3,4]

Ïðèì³òêà: ð – ð³âåíü çíà÷óùîñò³ ïîð³âíÿíî ç êîíòðîëåì. 

Òàáëèöÿ 2

Àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè åðèòðîöèò³â 
òà êàòàëàçè êðîâ³ ùóð³â íà 45-äîáó âïëèâó 

îêñèåòèëüîâàíèõ íîí³ëôåíîë³â òà ¿õ ïîõ³äíèõ 
(n = 15; Ìå [25 %; 75 %] àáî Ì ± s)

 Ðå÷îâèíà Äîçà, 
ÄË50

Ñóïåðîêñèääèñìóòàçà, 
ìîëü/õâ×ã ãåìîãëîá³íó

Êàòàëàçà,
 ìêìîëü/õâ∙ã ãåìîãëîá³íó

ÎÅÍÔ
8

1/10
1/100

9,9 ± 2,02; p < 0,001
20,5 [19,2; 28,4]; p = 0,006

278 [228; 335]; p < 0,001
340 [305; 410]; p < 0,001

ÎÅÍÔ
12

1/10
1/100

7,7 [7,2; 8,2]; p < 0,001
11,1 ± 2,10; p < 0,001

379,4 ± 38,15; p = 0,004
367 [330; 476]; p = 0,036

ÊÌ-ÎÅÍÔ
4

1/10
1/100 

11,2 ± 2,08; p < 0,001
25,4 ± 6,81; p = 0,001

354,7 ± 37,68; p < 0,001
405,7 ± 47,95; p = 0,031

ÊÌ-ÎÅÍÔ
5

1/10
1/100

6,7 [5,5; 8,2]; p < 0,001
10,4 [7,7; 13,4]; p < 0,001

255,9 ± 44,78; p < 0,001
316,4 ± 53,11; p < 0,001

Êîíòðîëü 17,0 ± 3,98 488 [390; 505]

Ïðèì³òêà: ð – ð³âåíü çíà÷óùîñò³ ïîð³âíÿíî ç êîíòðîëåì. 

òà 1,7 ðàçà äëÿ ÎÅÍÔ
12 

(òàáë. 1). Ñë³ä 
ï³äêðåñëèòè, ùî äîçà 1/100 ÄË50 ïî 
â³äíîøåííþ äî ñèðîâàòêîâîãî ÌÄÀ âè-
ÿâèëàñÿ ä³þ÷îþ äëÿ âñ³õ ðå÷îâèí, îêð³ì 
ÎÅÍÔ12 (ð = 0,09). Òàê, ñïîñòåð³ãàëîñÿ 
ï³äâèùåííÿ âì³ñòó ÌÄÀ ó ðàç³ âïëèâó 
ÎÅÍÔ

5
 â 2,2 ðàçà (ð < 0,001), ÊÌ-ÎÅÍÔ

4
 

â 1,7 ðàçà (ð = 0,002) òà ÊÌ-ÎÅÍÔ
5
 

â 1,6 ðàçà (ð = 0,009). Òàêèì ÷èíîì, 
ç³ çá³ëüøåííÿì òðèâàëîñò³ âïëèâó 
ÎÅÍÔ òà ¿õ ïîõ³äíèõ íà îðãàí³çì ùóð³â 
ê³ëüê³ñòü ïðîäóêò³â ÏÎË çðîñòàº ³, ÿê 
íàñë³äîê, ï³äâèùóºòüñÿ íåáåçïåêà ïî-
øêîäæåííÿ ìåìáðàííèõ ñòðóêòóð. 
Çã³äíî äàíèõ ë³òåðàòóðè ïðîäóêòè ÏÎË, 
çîêðåìà ÌÄÀ, º ìàðêåðàìè âèíèêàþ-
÷èõ ïàòîëîã³÷íèõ ñòàí³â, ùî çì³ùóþòü 
ï ð î î ê ñ è ä à í ò í î - à í ò è î ê ñ è ä à í ò í ó 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 2 (114) 147

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

àêòèâíèõ ôîðì êèñíþ, àêòèâàö³¿ ïðîöåñ³â ÏÎË, 
çäàòíèõ ïåðåáîðîòè áàð’ºð àíòèîêñèäàíòíîãî çà-
õèñòó. Ö³ ðåçóëüòàòè äîáðå óçãîäæóþòüñÿ ç äàíèìè 
ë³òåðàòóðè ùîäî ³íäóêîâàíîãî âïëèâó ³îíîãåííèõ 
äåòåðãåíò³â íà ïåðîêñèäí³ ïðîöåñè â îðãàí³çì³ òå-
ïëîêðîâíèõ òâàðèí [7]. Êð³ì òîãî, ë³òåðàòóðí³ äæåðå-
ëà ñâ³ä÷àòü ïðî ìîæëèâ³ñòü ÎÅÍÔ ïðèéìàòè ó÷àñòü 
â îêèñíî-â³äíîâëþâàëüíèõ ïðîöåñàõ, âèêëèêàòè 
çá³ëüøåííÿ àêòèâíèõ ôîðì êèñíþ òà ðîçâèòîê îêñè-
äàòèâíîãî ñòðåñó íà òë³ âèñíàæåííÿ àíòèîêñèäàíò-
íèõ ðåñóðñ³â [8]. 

Âèñíîâêè. 
1. Íà òë³ òðèâàëî¿ ³íòîêñèêàö³¿ ÎÅÍÔ òà ¿õ 

ïîõ³äíèìè ó äîçàõ 1/10 ³ 1/100 ÄË50 ó êðîâ³ ùóð³â 

³í³ö³þºòüñÿ çñóâ ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿ 
ð³âíîâàãè ó á³ê ïðîîêñèäàíò³â, ùî ï³äòâåðäæóºòüñÿ 
ï³äâèùåííÿì ð³âíÿ ìàëîíîâîãî ä³àëüäåã³äó íà òë³ 
çíèæåííÿ àêòèâíîñò³ ôåðìåíò³â ïåðøî¿ ë³í³¿ àíòè-
îêñèäàíòíîãî çàõèñòó – ñóïåðîêñèääèñìóòàçè 
åðèòðîöèò³â òà êàòàëàçè êðîâ³. 

2. Ïðîäóêòè ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â 
âíà ñë³äîê âèñîêî¿ ðåàêòîãåííî¿ çäàòíîñò³ òà 
âèá³ðêîâîñò³ ó á³îëîã³÷í³é ä³¿ ìîæóòü âèñòóïà-
òè â ÿêîñò³ îñíîâíîãî ëàíöþãà, ùî ë³ì³òóº ñòàí 
ñò³éêîñò³ îðãàí³çìó äî òðèâàëîãî âïëèâó ÎÅÍÔ òà 
¿õ ïîõ³äíèõ ÷åðåç çì³íó ô³çèêî-õ³ì³÷íèõ õàðàêòå-
ðèñòèê êë³òèííèõ ìåìáðàí, àêòèâíîñò³ ìåìáðàíî-
ëîêàë³çîâàíèõ òà ë³ï³äîçàëåæíèõ ôåðìåíò³â, 
ðåàêòèâíîñò³ íåéðîåíäîêðèííî¿, ³ìóííî¿ òà ³íøèõ 
ñèñòåì îðãàí³çìó. 

3. ²íòåíñèô³êàö³ÿ ïðîöåñó ïåðåêèñíîãî îêèñ-
íåííÿ ë³ï³ä³â íà òë³ âèñíàæåííÿ àíòèîêñèäàíòíèõ 
ðåñóðñ³â º îäí³ºþ ç ïàòîãåíåòè÷íèõ ëàíîê ìåõàí³çì³â 
ä³¿ ÎÅÍÔ òà ¿õ ïîõ³äíèõ, ùî íåîáõ³äíî âðàõîâóâàòè 
ïðè ðîçðîáëåíí³ çàñîá³â ¿õ êîðåêö³¿. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ó ïî-
äàëüøîìó ïëàíóºòüñÿ ïðîâåñòè êîìïëåêñ äî-
ñë³äæåíü, ñïðÿìîâàíèõ íà âèâ÷åííÿ ñòðóêòóðíî-
ôóíêö³îíàëüíîãî ñòàíó êë³òèííèõ ìåìáðàí ïðè 
òðèâàëîìó âïëèâ³ ÎÅÍÔ òà ¿õ ïîõ³äíèõ. 

Òàáëèöÿ 3

Àíòèîêñèäàíòíî-ïðîîêñèäàíòíèé ³íäåêñ ó 
ùóð³â íà 45-äîáó âïëèâó îêñèåòèëüîâàíèõ 

íîí³ëôåíîë³â òà ¿õ ïîõ³äíèõ 
(óì. îä.; n = 15; Ìå [25 %; 75 %] àáî Ì ± s)

Ðå÷îâèíà Äîçà, ÄË50

1/10 1/100

ÎÅÍÔ
8

42,8 ± 16,86; p < 0,001 81,7 ± 36,47; p < 0,001

ÎÅÍÔ
12

104,1 ± 36,66; p < 0,001 137,4 ± 52,28; p = 0,026

ÊÌ-ÎÅÍÔ
4

61,3 ± 15,95; p < 0,001 111,8 ± 41,63; p = 0,001

ÊÌ-ÎÅÍÔ
5

69,7 [44,6; 88,9]; p < 0,001 96,6 ± 40,7; p < 0,001

Êîíòðîëü 188,5 ± 61,53

Ïðèì³òêà: ð – ð³âåíü çíà÷óùîñò³ ïîð³âíÿíî ç êîíòðîëåì. 
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ÂÏËÈÂ² ÎÊÑÈÅÒÈËÜÎÂÀÍÈÕ ÍÎÍ²ËÔÅÍÎË²Â ÒÀ ¯Õ ÏÎÕ²ÄÍÈÕ
Ìàðàêóøèí Ä. ². 
Ðåçþìå. Âèâ÷åíî ñòàí ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿ ð³âíîâàãè çà óìîâ òðèâàëîãî âïëèâó îêñèå-

òèëüîâàíèõ íîí³ëôåíîë³â òà ¿õ ïîõ³äíèõ. Ó äîçàõ 1/10 è 1/100 ÄË50 îêñèåòèëüîâàí³ íîí³ëôåíîëè ³í³ö³þþòü 
çñóâ ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿ ð³âíîâàãè ó á³ê ïðîîêñèäàíò³â. Ïðîäóêòè ïåðåêèñíîãî îêèñíåííÿ 
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ë³ï³ä³â ë³ì³òóþòü ñò³éê³ñòü îðãàí³çìó äî òðèâàëîãî âïëèâó îêñèåòèëüîâàíèõ íîí³ëôåíîë³â òà ¿õ ïîõ³äíèõ ÷åðåç 
çì³íó ô³çèêî-õ³ì³÷íèõ õàðàêòåðèñòèê êë³òèííèõ ìåìáðàí, àêòèâíîñò³ ìåìáðàíî-ëîêàë³çîâàíèõ ôåðìåíò³â, 
ðåàêòèâíîñò³ íåéðîåíäîêðèííî¿ òà ³ìóííî¿ ñèñòåì. 

Êëþ÷îâ³ ñëîâà: îêñèåòèëüîâàí³ íîí³ëôåíîëè, ïðîîêñèäàíòè, àíòèîêñèäàíòè, ùóðè. 
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ÄËÈÒÅËÜÍÎÌ ÂËÈßÍÈÈ ÎÊÑÈÝÒÈËÈÐÎÂÀÍÍÛÕ ÍÎÈÍËÔÅÍÎËÎÂ È ÈÕ ÏÐÎÈÇÂÎÄÍÛÕ
Ìàðàêóøèí Ä. È. 
Ðåçþìå. Èçó÷åíî ñîñòîÿíèå ïðîîêñèäàíòíî-àíòèîêñèäàíòíîãî ðàâíîâåñèÿ â óñëîâèÿõ äëèòåëüíîãî 

âîçäåéñòâèÿ îêñèýòèëèðîâàííûõ íîíèëôåíîëîâ è èõ ïðîèçâîäíûõ. Â äîçàõ 1/10 è 1/100 ÄË50 îêñèýòèëè-
ðîâàííûå íîíèëôåíîëû èíèöèèðóþò ñäâèã ïðîîêñèäàíòíî-àíòèîêñèäàíòíîãî ðàâíîâåñèÿ â ñòîðîíó ïðîîê-
ñèäàíòîâ. Ïðîäóêòû ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ ëèìèòèðóþò óñòîé÷èâîñòü îðãàíèçìà ê äëèòåëüíîìó 
äåéñòâèþ îêñèýòèëèðîâàííûõ íîíèëôåíîëîâ è èõ ïðîèçâîäíûõ ÷åðåç èçìåíåíèå ôèçèêî-õèìè÷åñêèõ õà-
ðàêòåðèñòèê êëåòî÷íûõ ìåìáðàí, àêòèâíîñòè ìåìáðàíî-ëîêàëèçîâàííûõ ôåðìåíòîâ, ðåàêòèâíîñòè íåéðî-
ýíäîêðèííîé è èììóííîé ñèñòåì. 

Êëþ÷åâûå ñëîâà: îêñèýòèëèðîâàííûå íîíèëôåíîëû, ïðîîêñèäàíòû, àíòèîêñèäàíòû, êðûñû
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The State of the Prooxidative-Antioxidative Balance in the Rats Organism during the Long-Term Influ-

ence of Oxyethylized Nonylphenols and their Derivatives
Marakushin D. I. 
Abstract. The purpose of the present work was a determination of malonic dialdehyde content, activity of su-

peroxide dismutase and catalase in the blood of rats in conditions of the long-term influence of oxyethylized nonyl-
phenols and their derivatives at a dose of 1/10 and 1/100 DL50 . 

The standards of compounds with scheduled physical-chemical properties were used in the work: OENP with 
number of oxyethylized groups 8, 12 (OENP 8,12) that CM-OENP with number of oxyethylized groups 4, 5 (CM-
OENP 4,5). The experiments were carried out on white rats of WAG population. The duration of subacute influence 
was 45 days. 15 animals were in every group. The content of malonic dialdehyde (MDA) was determined by method, 
which is based on the reaction with thiobarbituric acid. The activity of superoxide dismutase (SOD) was determined 
by a spectrophotometric method on degree of tetrazolium blue inhibition-renewal. The activity of catalase in the 
blood was determined by a spectrophotometric method (λ

abs 
= 230 nm). 

The statistically significant (p < 0,002), comparatively with the control, an increase of MDA level is revealed in 
blood of rats on 45-day of the influence of studied compounds at a dose of 1/10 DL50: by 3 times for OENP

8
, by 2,5 

times for CM-OENP
4
, by 1,8 times for CM-OENP

5
 and by 1,7 times for OENP

12
. The dose of 1/100 DL50 in relation 

to serum MDA was effective for all compounds, except for OENP
12

 (p = 0,09). The statistically significant (p < 0,001) 
decrease of SOD activity was observed on 45-day of compounds influence at a dose of 1/10 DL50: by 2,5; 2,2; 1,7 
and 1,5 times accordingly for CM-OENP

4
, CM-OENP

5
, OENP

12
 and OENP

8
. The opposite dynamics of changes was 

revealed in the case of 1/100 DL50. OENP
12

 and CM-OENP
5
 caused statistically significant (p < 0,001), comparatively 

with the control, decrease of SOD activity, that it is possible to consider as a derangement of the metabolic adapta-
tion and antioxidative defence in the organism of experimental animals. And vice versa OENP

8
 and CM-OENP

4
, at a 

dose of 1/100 DL50 led to the increase of SOD activity accordingly by 1,2 (p = 0,006) and 1,5 (p < 0,001) times, that 
may be to interpret as a protectively-adaptive reaction of an organism on the long-term influence of studied com-
pounds. On this background the long-term influence of all studied compounds was accompanied by the decrease 
of catalase activity: at the average by 1,6 times in the case of dose 1/10 DL50; by 1,4 times – 1/100 DL50. 

In all experimental groups of animals the statistically significant decrease of API value (p < 0,026), comparatively 
with the control is revealed: almost by 4 and 2,3 times for OENP

8
 accordingly at a dose of 1/10 and 1/100 DL50; by 

3 and 1,7 times for CM-OENP
4
; by 2,7 and 2 times for CM-OENP

5
; by 1,8 and 1,4 times for OENP

12
. 

Oxyethylized nonylphenols at a dose of 1/10 and 1/100 DL50 initiate the alteration of prooxidative-antioxidative 
balance sideways to prooxidants. The Products of lipid peroxidation limit stability of the organism to long-term in-
fluence of oxyethylized nonylphenols and their derivatives through change of physico-chemical features of celluar 
membranes, activity of membrane-localized enzymes, reactivity of neuroendocrine and immune systems. 

Hereafter it is planned to carry out the complex of the researches directed on the study of the structural-func-
tional state of the cellular membranes under the influence of OENP and their derivatives. 
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