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ÀÍÒÈÎÊÑÈÄÀÍÒÍÀß ÀÊÒÈÂÍÎÑÒÜ ÏÐÎÈÇÂÎÄÍÎÃÎ

ÊÎÐÈ×ÍÎÉ ÊÈÑËÎÒÛ Â ÓÑËÎÂÈßÕ ÈÑÒÎÙÀÞÙÈÕ

ÔÈÇÈ×ÅÑÊÈÕ ÍÀÃÐÓÇÎÊ Â ÝÊÑÏÅÐÈÌÅÍÒÅ

À. Â. Âîðîíêîâ1, À. Ä. Ãåðàùåíêî1, Ì. Ï. Åôðåìîâà1,

Ì. Ï. Âîðîíêîâà2

Èçó÷åíà àíòèîêñèäàíòíàÿ àêòèâíîñòü ïðîèçâîäíîãî êîðè÷íîé êèñëîòû — ñîåäèíå-

íèÿ ATACL — íà ôîíå èñòîùàþùèõ ôèçè÷åñêèõ íàãðóçîê. Ôèçè÷åñêèå íàãðóçêè âîñ-

ïðîèçâîäèëè ó êðûñ â òåñòå “Ïðèíóäèòåëüíîå ïëàâàíèå”. Ñîåäèíåíèå ATCL ââîäèëè â

äîçå 100 ìã/êã â òå÷åíèå 10 äíåé ïëàâàíèÿ. Ó ãðóïïû êðûñ îòðèöàòåëüíîãî êîíòðîëÿ

÷åðåç 10 äíåé ïðèíóäèòåëüíîãî ïëàâàíèÿ, ïî ñðàâíåíèþ ñ èíòàêòíûìè æèâîòíûìè,

áûëî îòìå÷åíî ïîâûøåíèå êîëè÷åñòâà ïðîäóêòîâ ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ â

ìûøå÷íîé òêàíè: ìàëîíîâîãî äèàëüäåãèäà è äèåíîâûõ êîíúþãàòîâ íà 189 % (ð < 0,05)

è 40,4 % (ð < 0,05). Â ñâîþ î÷åðåäü íàáëþäàëîñü ñíèæåíèå àêòèâíîñòè ôåðìåíòîâ àí-

òèîêñèäàíòíîé çàùèòû (ÀÎÇ): ñóïåðîêñèääèñìóòàçû íà 40,6 % (ð < 0,05), êàòàëàçû íà

33,8 % (ð < 0,05), ãëóòàòèîíïåðîêñèäàçû íà 30,1 % (ð < 0,05) îòíîñèòåëüíî ïîêàçàòå-

ëåé èíòàêòíîé ãðóïïû êðûñ. Ïðèìåíåíèå èññëåäóåìîãî ïðîèçâîäíîãî êîðè÷íîé êèñ-

ëîòû ïîçâîëèëî ñêîððåêòèðîâàòü äàííûå íàðóøåíèÿ — íàáëþäàëè ïîâûøåíèå ñîäåð-

æàíèÿ ÑÎÄ, êàòàëàçû è ÃÏ â ìûøå÷íîé òêàíè íà 59,3 % (ð < 0,05), 127,3 % (ð < 0,05) è

106,2 % (ð < 0,05), ñîîòâåòñòâåííî, è ñíèæåíèå óðîâíÿ ÒÁÊ-àêòèâíûõ ïðîäóêòîâ è äè-

åíîâûõ êîíúþãàòîâ â ìûøå÷íîé òêàíè íà 75,11 % (ð < 0,05) è 33,6 % (ð < 0,05) îòíîñè-

òåëüíî ãðóïïû îòðèöàòåëüíîãî êîíòðîëÿ. Òàêèì îáðàçîì, ïðîèçâîäíîå êîðè÷íîé êèñ-

ëîòû (ATACL) íà ôîíå ôèçè÷åñêîé íàãðóçêè ñïîñîáíî ïðîÿâëÿòü àíòèîêñèäàíòíóþ àê-

òèâíîñòü.

Êëþ÷åâûå ñëîâà: ôèçè÷åñêèå ïåðåãðóçêè; àíòèîêñèäàíòíàÿ àêòèâíîñòü; ïðîèçâîäíîå

êîðè÷íîé êèñëîòû; êðûñû.

ÂÂÅÄÅÍÈÅ

×ðåçìåðíûå ôèçè÷åñêèå íàãðóçêè, ïðåâûøàþùèå

àäàïòàöèîííûå âîçìîæíîñòè îðãàíèçìà, à òàêæå ãè-

ïîêñèÿ, ãèïåðîêñèÿ, ïðèâîäÿùèå ê èñòîùåíèþ, ÿâëÿ-

þòñÿ ìîùíûìè èíäóêòîðàìè ïåðåêèñíîãî îêèñëåíèÿ

ëèïèäîâ (ÏÎË) [9, 10]. Îíè ñëóæàò ïóñêîâûìè çâåíüÿ-

ìè îòâåòíîé ðåàêöèè îðãàíèçìà íà ñòðåññîðíûå âîç-

äåéñòâèÿ [7]. Â ñâÿçè ñ ýòèì ïîääåðæàíèå áàëàíñà ìå-

æäó ñèñòåìîé àíòèîêñèäàíòíîé çàùèòû îðãàíèçìà è

ïðîöåññàìè ÏÎË èãðàþò âàæíóþ ðîëü â ëå÷åíèè,

ïðoôèëàêòèêå è ðåaáèëèòàöèè ëèö, ïîäâåðãøèõñÿ èñ-

òîùàþùèì ôèçè÷åñêèì è ïñèõîýìîöèîíàëüíûì ïåðå-

ãðóçêàì [2].

Êàê èçâåñòíî, ñïîñîáíîñòüþ óñòðàíÿòü ÿâëåíèÿ ãè-

ïåðàêòèâàöèè ÏÎË îáëàäàþò àíòèîêñèäàíòû [11], àí-

òèãèïîêñàíòû, íîîòðîïûå ñðåäñòâà è äð. Øèðîêî èç-

âåñòíûì ïðåïàðàòîì, îáëàäàþùèì àíòèîêñèäàíòíûì

äåéñòâèåì, ÿâëÿåòñÿ ìåêñèäîë, ïðîÿâëÿþùèé òàêæå

ïðîòèâîèøåìè÷åñêóþ è àíòèãèïîêñè÷åñêóþ àêòèâ-

íîñòü [12]. Äðóãèì ïðåïàðàòîì, îáëàäàþùèì ïîëè-

ôóíêöèîíàëüíûì ìåõàíèçìîì äåéñòâèÿ, ÿâëÿåòñÿ ìå-

òàïðîò [11].

Îñîáûé èíòåðåñ ïðåäñòàâëÿþò àíòèîêñèäàíòû ðàñ-

òèòåëüíîãî ïðîèñõîæäåíèÿ, ê íåìàëîâàæíûì ñâîéñò-

âàì êîòîðûõ îòíîñÿò íèçêóþ òîêñè÷íîñòü ïðè äëè-

òåëüíîì ïðèìåíåíèè. Ïîýòîìó ïîèñê ïðèðîäíîãî

àíòèîêñèäàíòà, ñïîñîáíîãî íå òîëüêî íèâåëèðîâàòü

äèñáàëàíñ â ñèñòåìå ïðî-àíòèîêñèäàíòû, íî è ïîâû-

øàþùåãî ðàáîòîñïîñîáíîñòü, ñòàáèëèçèðóÿ ïðè ýòîì

ýìîöèîíàëüíûé ôîí [4], ÿâëÿåòñÿ àêòóàëüíîé ïðîáëå-

ìîé ôàðìàêîëîãèè â [9, 11, 13].

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå àí-

òèîêñèäàíòíîé àêòèâíîñòè ïðîèçâîäíîãî êîðè÷íîé

êèñëîòû â óñëîâèÿõ èñòîùàþùèõ ôèçè÷åñêèõ íàãðó-

çîê (ÈÔÍ) íà êðûñ â ýêñïåðèìåíòå.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Èññëåäîâàíèå ïðîâîäèëè íà 50 áåëûõ ïîëîâîçðå-

ëûõ êðûñàõ-ñàìöàõ ëèíèè Âèñòàð ìàññîé 220 – 240 ã,
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Ïÿòèãîðñêèé ìåäèêî-ôàðìàöåâòè÷åñêèé èíñòèòóò — ôèëèàë

ÔÃÁÎÓ ÂÎ “Âîëãîãðàäñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé

óíèâåðñèòåò”, Ðîññèÿ, 357532, Ïÿòèãîðñê, ïð. Êàëèíèíà, ä. 11.
2

Âîëãîãðàäñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Ìèíçäðàâà ÐÔ, Ðîññèÿ, 400131, ÞÔÎ, Âîëãîãðàäñêàÿ îá-

ëàñòü, Âîëãîãðàä, ïë. Ïàâøèõ Áîðöîâ, äîì 1.



êîòîðûõ ñîäåðæàëè íà ñòàíäàðòíîì êîðìå â óñëîâèÿõ

âèâàðèÿ ÏÌÔÈ — ôèëèàëà ÔÃÁÎÓ ÂÎ “Âîëãîãðàä-

ñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò” ÌÇ

ÐÔ è ïîëó÷åííûõ èç ïèòîìíèêà “Ðàïïîëîâî” (Ñàíêò-

Ïåòåðáóðã). Âñå æèâîòíûå áûëè ðàçäåëåíû íà 5 ãðóïï

ïî 10 îñîáåé â êàæäîé (n = 10). Ïåðâàÿ ãðóïïà — èí-

20 À. Â. Âîðîíêîâ è äð.
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Ðèñ. 1. Âëèÿíèå ATACL è ïðåïàðàòîâ ñðàâíåíèÿ íà óðîâåíü ÌÄÀ è ÄÊ â ãîìîãåíàòå ìûøå÷íîé òêàíè êðûñ íà ôîíå èñòîùàþùèõ

ôèçè÷åñêèõ íàãðóçîê.

Ïðèìå÷àíèå: 
 — äîñòîâåðíî îòíîñèòåëüíî ãðóïïû êðûñ ÈÊ (ð < 0,05); * äîñòîâåðíî îòíîñèòåëüíî ãðóïïû êðûñ ÎÊ (ð < 0,05);
#

— äîñòîâåðíî îò-

íîñèòåëüíî ãðóïïû êðûñ, ïîëó÷àâøèõ ìåòàïðîò (ð < 0,05).

ÈÊ — ãðóïïà èíòàêòíûõ êðûñ (n = 30); ÎÊ — îòðèöàòåëüíûé êîíòðîëü (n = 10); Ìåòàïðîò — ãðóïïà êðûñ, ïîëó÷àâøèõ ìåòàïðîò (25 ìã/êã, n = 10);

Ìåêñèäîë — ãðóïïà êðûñ, ïîëó÷àâøèõ ìåêñèäîë (100 ìã/êã, n = 10); ATACL — ãðóïïà êðûñ, ïîëó÷àâøèõ 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íóþ

êèñëîòó (100 ìã/êã, n = 10).
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Ðèñ. 2. Âëèÿíèå ATACL è ïðåïàðàòîâ ñðàâíåíèÿ íà àêòèâíîñòü ÑÎÄ è ÃÏ â ãîìîãåíàòå ìûøå÷íîé òêàíè êðûñ íà ôîíå èñòîùàþùèõ

ôèçè÷åñêèõ íàãðóçîê.

Ïðèìå÷àíèå: 
 — äîñòîâåðíî îòíîñèòåëüíî ãðóïïû êðûñ ÈÊ (ð < 0,05); * äîñòîâåðíî îòíîñèòåëüíî ãðóïïû êðûñ ÎÊ (ð < 0,05); � — äîñòîâåðíî îò-

íîñèòåëüíî ãðóïïû êðûñ, ïîëó÷àâøèõ ìåêñèäîë (ð < 0,05).

ÈÊ — ãðóïïà èíòàêòíûõ êðûñ (n = 30); ÎÊ — îòðèöàòåëüíûé êîíòðîëü (n = 10); Ìåòàïðîò — ãðóïïà êðûñ, ïîëó÷àâøèõ ìåòàïðîò (25 ìã/êã, n = 10);

Ìåêñèäîë — ãðóïïà êðûñ, ïîëó÷àâøèõ ìåêñèäîë (100 ìã/êã, n = 10); ATACL — ãðóïïà êðûñ, ïîëó÷àâøèõ 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íóþ

êèñëîòó (100 ìã/êã, n = 10).



òàêòíûå æèâîòíûå (ÈÊ); âòîðàÿ — îòðèöàòåëüíûé

êîíòðîëü (ÎÊ), êðûñû ïîëó÷àëè ôèçèîëîãè÷åñêèé ðàñ-

òâîð; òðåòüÿ ãðóïïà — êðûñàì ââîäèëè 4-ãèäðî-

êñè-3,5-äè-òðåò-áóòèëêîðè÷íóþ êèñëîòó (ATACL) â

äîçå 100 ìã/êã [6 – 8], ñîåäèíåíèå ñèíòåçèðîâàíî â

ÏÌÔÈ — ôèëèàëå ÔÃÁÎÓ ÂÎ “ÂîëãÃÌÓ” ÌÇ ÐÔ íà

êàôåäðå îðãàíè÷åñêîé õèìèè ïîä ðóêîâîäñòâîì ä.ô.í.,

ïðîô. Ý. Ò. Îãàíåñÿí; êðûñû ÷åòâåðòîé è ïÿòîé ãðóïï

ïîëó÷àëè ïðåïàðàòû ñðàâíåíèÿ ìåòàïðîò (ÇÀÎ “Ôàðì-

ïðîåêò”, Ðîññèÿ) è ìåêñèäîë (ÔÀÐÌÀÑÎÔÒ ÍÏÊ,

Ðîññèÿ) â äîçàõ 25 ìã/êã [8] è 100 ìã/êã [3], ñîîòâåòñò-

âåííî. Èçó÷àåìîå ñîåäèíåíèå, ïðåïàðàòû ñðàâíåíèÿ è

íàòðèÿ õëîðèä ââîäèëè ñ ïåðâîãî äíÿ ýêñïåðèìåíòà

âíóòðèæåëóäî÷íî çà 60 ìèí äî ïðèíóäèòåëüíîãî ïëà-

âàíèÿ åæåäíåâíî â òå÷åíèå 10 äíåé. Ïðîòîêîë çàñåäà-

íèÿ íàó÷íîãî ýòè÷åñêîãî êîìèòåòà ÏÌÔÈ — ôèëèàëà

ÔÃÁÎÓ ÂÎ ÂîëãÃÌÓ Ìèíçäðàâà Ðîññèè ¹ 19 îò

10.12.2015 ã. Ïðîâîäèìûå ìàíèïóëÿöèè ñ æèâîòíûìè,

à òàêæå èõ ñîäåðæàíèå ñîîòâåòñòâîâàëè îáùåïðèíÿ-

òûì íîðìàì ýêñïåðèìåíòàëüíîé ýòèêè.

ÈÔÍ âîñïðîèçâîäèëè â òåñòå “Ïðèíóäèòåëüíîå

ïëàâàíèå” ñ íàãðóçêîé 10 % îò ìàññû òåëà æèâîòíîãî

íà ïðîòÿæåíèè 10 äíåé [16]. Íà 11 äåíü ýêñïåðèìåíòà

æèâîòíûõ âûâîäèëè èç ýêñïåðèìåíòà ïîä õëîðàëãèä-

ðàòíûì íàðêîçîì (350 ìã/êã) ñ ïîñëåäóþùèì çàáîðîì

èêðîíîæíîé ìûøöû.

Ïîñòúÿäåðíóþ ôðàêöèþ ïîëó÷àëè öåíòðèôóãèðî-

âàíèåì ãîìîãåíàòà ìûøöû â ðåæèìå 1000 g — 10 ìèí

(ELMI CM-50, Ëàòâèÿ). Â äàííîé ôðàêöèè îöåíèâàëè

ñîäåðæàíèå äèåíîâûõ êîíúþãàòîâ (ÄÊ), ììîëü/íã áåë-

êà, ÒÁÊ-àêòèâíûõ ïðîäóêòîâ â ïåðåñ÷åòå íà ìàëîíî-

âûé äèàëüäåãèä (ÌÄÀ), ììîëü/íã áåëêà, à òàêæå îïðå-

äåëÿëè àêòèâíîñòü ôåðìåíòîâ ýíäîãåííîé

àíòèîêñèäàíòíîé çàùèòû (ÀÎÇ): ñóïåðîêñèääèñìóòà-

çû (ÑÎÄ), åä. àêò./ã áåëêà, êàòàëàçû (Í
2
Î

2
),

íìîëü/ìèí/ìã áåëêà, ãëóòàòèîíïåðîêñèäàçû (ÃÏ),

åä.àêò./ã áåëêà.

Ðåçóëüòàòû îïûòîâ îáðàáàòûâàëè ìåòîäîì âàðèàöè-

îííîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàä-

íûõ ïðîãðàìì Statistica 6.0. Âû÷èñëÿëè ñðåäíåå çíà÷å-

íèå è ñòàíäàðòíóþ îøèáêó ñðåäíåãî çíà÷åíèÿ. Ïîëó-

÷åííûå äàííûå ïðîâåðÿëè íà íîðìàëüíîñòü ðàñïðåäå-

ëåíèÿ ñ èñïîëüçîâàíèåì êðèòåðèÿ Øàïèðî — Óèëêà. Â

ñëó÷àå íîðìàëüíîãî ðàñïðåäåëåíèÿ äàííûõ äëÿ ñðàâ-

íåíèÿ ñðåäíèõ èñïîëüçîâàëè t-êðèòåðèé Ñòüþäåíòà.

Ïðè îòëè÷èè ðàñïðåäåëåíèÿ ðåçóëüòàòîâ ýêñïåðèìåíòà

îò íîðìàëüíîãî äàëüíåéøóþ ñòàòèñòè÷åñêóþ îáðàáîò-

êó äàííûõ ïðîâîäèëè ñ èñïîëüçîâàíèåì U-êðèòåðèÿ

Ìàííà — Óèòíè. Ñòàòèñòè÷åñêè çíà÷èìûìè ñ÷èòàëè

èçìåíåíèÿ ïðè p < 0,05.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Íà ôîíå åæåäíåâíûõ ÈÔÍ ó êðûñ ÎÊ íàáëþäàëè

ïîâûøåíèå ñîäåðæàíèÿ ÌÄÀ è ÄÊ â ìûøå÷íîé òêà-

íè, îòíîñèòåëüíî ÈÊ íà 189 è 40,4 % (ð < 0,05), ñîîò-

âåòñòâåííî (ðèñ. 1). Â ñâîþ î÷åðåäü, íàáëþäàëè ñíè-

æåíèå àêòèâíîñòè ôåðìåíòîâ ÀÎÇ: ÑÎÄ — íà 40,6 %,

êàòàëàçû — íà 33,8 %, ÃÏ — íà 30,1 % (ð < 0,05), îò-

íîñèòåëüíî ïîêàçàòåëåé êðûñ ÈÊ (ðèñ. 2).

Ïîëó÷åííûå äàííûå ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî

â óñëîâèÿõ äëèòåëüíûõ èñòîùàþùèõ ôèçè÷åñêèõ è

ïñèõîýìîöèîíàëüíûõ ïåðåãðóçîê ó êðûñ ðàçâèâàåòñÿ
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Ðèñ. 3. Âëèÿíèå ATACL è ïðåïàðàòîâ ñðàâíåíèÿ íà àêòèâíîñòü êàòàëàçû â ãîìîãåíàòå ìûøå÷íîé òêàíè êðûñ íà ôîíå èñòîùàþùèõ

ôèçè÷åñêèõ íàãðóçîê.

Ïî îñè îðäèíàò — H2O2.

Ïðèìå÷àíèå: 
 — äîñòîâåðíî îòíîñèòåëüíî ãðóïïû êðûñ ÈÊ (ð < 0,05);

* äîñòîâåðíî îòíîñèòåëüíî ãðóïïû êðûñ ÎÊ (ð < 0,05).

ÈÊ — ãðóïïà èíòàêòíûõ êðûñ (n = 30); ÎÊ — îòðèöàòåëüíûé êîíòðîëü (n = 10); Ìåòàïðîò — ãðóïïà êðûñ, ïîëó÷àâøèõ ìåòàïðîò (25 ìã/êã, n = 10);

Ìåêñèäîë — ãðóïïà êðûñ, ïîëó÷àâøèõ ìåêñèäîë (100 ìã/êã, n = 10); ATACL — ãðóïïà êðûñ, ïîëó÷àâøèõ 4-ãèäðîêñè-3,5-äè-òðåò-áóòèëêîðè÷íóþ

êèñëîòó (100 ìã/êã, n = 10).



ÿâëåíèå îêèñëèòåëüíîãî ñòðåññà â ìûøå÷íîé òêàíè ñ

óâåëè÷åíèåì êîëè÷åñòâà ïðîîêñèäàíòîâ è ñíèæåíèåì

àêòèâíîñòè ôåðìåíòîâ ÀÎÇ, ÷òî ñîãëàñóåòñÿ ñ ëèòåðà-

òóðíûìè äàííûìè [15].

Ââåäåíèå íà âñåì ïðîòÿæåíèè ýêñïåðèìåíòà ïðåïà-

ðàòîâ ñðàâíåíèÿ ìåêñèäîëà è ìåòàïðîòà òàêæå ñïîñîá-

ñòâîâàëî ñíèæåíèþ àêòèâíîñòè ôåðìåíòîâ ïðîîêñè-

äàíòíîé çàùèòû. Ó êðûñ, ïîëó÷àâøèõ ìåêñèäîë, ñíè-

æåíèå ñîäåðæàíèÿ ÌÄÀ ñîñòàâëÿëî 38,8 % (ð < 0,05),

ÄÊ — 19,2 % (ð < 0,05). Ó æèâîòíûõ, ïîëó÷àâøèõ ìå-

òàïðîò, ñîäåðæàíèå ÌÄÀ ñíèæàëîñü íà 78,5 %

(ð < 0,05) è ÄÊ — íà 26 % (ð < 0,05), îòíîñèòåëüíî

ãðóïïû ÎÊ.

Ïðèìåíåíèå èññëåäóåìîãî ñîåäèíåíèÿ ATACL íà

ôîíå ÈÔÍ ñïîñîáñòâîâàëî äîñòîâåðíîìó ñíèæåíèþ,

îòíîñèòåëüíî ãðóïïû îòðèöàòåëüíîãî êîíòðîëÿ, àê-

òèâíîñòè ÒÁÊ-àêòèâíûõ ïðîäóêòîâ è ÄÊ â ìûøå÷íîé

òêàíè íà 75,11 è 33,6 % (ðèñ. 1).

Ïî ñðàâíåíèþ ñ ãðóïïàìè êðûñ, ïîëó÷àâøèìè ìå-

òàïðîò è ìåêñèäîë, íà ôîíå ââåäåíèÿ ATACL íàáëþäà-

ëè äîñòîâåðíîå ñíèæåíèå ïîêàçàòåëåé ÏÎË. Êîëè÷å-

ñòâî ÒÁÊ-àêòèâíûõ ïðîäóêòîâ ñíèçèëîñü íà 59,3 %

(ð < 0,05), è ÄÊ — íà 17,8 % (ð < 0,05), îòíîñèòåëüíî

ãðóïïû æèâîòíûõ, ïîëó÷àâøèõ ìåòàïðîò. Ïðè ýòîì

ñòàòèñòè÷åñêè çíà÷èìûõ îòëè÷èé ìåæäó ïîêàçàòåëÿìè

êðûñ, ïîëó÷àâøèõ ìåêñèäîë è ATACL, íå îáíàðóæåíî.

Íà ôîíå ââåäåíèÿ ïðåïàðàòîâ ñðàâíåíèÿ ìåêñèäîëà

è ìåòàïðîòà íàáëþäàåòñÿ óâåëè÷åíèå àêòèâíîñòè ôåð-

ìåíòîâ ÀÎÇ: ÑÎÄ, êàòàëàçû è ÃÏ íà 116,1; 93,2 è

175,8 % (ð < 0,05), ñîîòâåòñòâåííî, ó êðûñ, ïîëó÷àâ-

øèõ ìåêñèäîë, îòíîñèòåëüíî êðûñ ÎÊ. Ïîâûøåíèå àê-

òèâíîñòè ôåðìåíòîâ ÀÎÇ íàáëþäàåòñÿ â ìûøå÷íîé

òêàíè ó êðûñ ïðè ïðèìåíåíèè ìåòàïðîòà, îòíîñèòåëü-

íî ïîêàçàòåëåé æèâîòíûõ ÎÊ (ðèñ.2): ÑÎÄ — íà 53 %,

êàòàëàçà — 73,9 %, ÃÏ — 98 % (ð < 0,05).

Íà ôîíå ÈÔÍ ñîåäèíåíèå ATACL òîðìîçèò ðàçðó-

øåíèå ýíäîãåííûõ ôåðìåíòîâ ÀÎÇ, ÷òî ïðîÿâëÿåòñÿ â

äîñòîâåðíîì ïîâûøåíèè àêòèâíîñòè ÑÎÄ, êàòàëàçû

(ðèñ. 3) è ÃÏ íà 59,3, 127,3 è 106,2 % (ð < 0,05), ñîîò-

âåòñòâåííî, îòíîñèòåëüíî ïîêàçàòåëåé êðûñ ÎÊ.

Îòíîñèòåëüíî ãðóïïû æèâîòíûõ, ïîëó÷àâøèõ ìåê-

ñèäîë, ïðè ââåäåíèè ATACL àêòèâíîñòü ÑÎÄ áûëà

äîñòîâåðíî íèæå íà 26,3 % (ð < 0,05), ÃÏ íà — 25,3 %

(ð < 0,05). Ïðè ýòîì ñòàòèñòè÷åñêè çíà÷èìûõ îòëè÷èé

ìåæäó ãðóïïàìè êðûñ, ïîëó÷àâøèõ ìåòàïðîò è ñîåäè-

íåíèå ATACL, íå îáíàðóæåíî.

Ïî âñåé âåðîÿòíîñòè, àíòèîêñèäàíòíûé ýôôåêò

èçó÷àåìîãî ïðèðîäíîãî ñîåäèíåíèÿ ñâÿçàí ñî ñòðîå-

íèåì ìîëåêóëû, â ðåçóëüòàòå ñìåùåíèÿ ýëåêòðîííîé

ïëîòíîñòè îáðàçóåòñÿ ïîäâèæíûé ðåàêöèîííî-ñïî-

ñîáíûé ïðîòîí, êîòîðûé ñâÿçûâàåò ñâîáîäíûå ðàäè-

êàëû [14].

Âàæíî îòìåòèòü, ÷òî ATACL íå óñòóïàåò ïî àíòèîê-

ñèäàíòíîé àêòèâíîñòè ìåêñèäîëó. Íî ïðè ýòîì ñëåäóåò

ó÷åñòü, ÷òî ïðè ñîïîñòàâèìîé ýôôåêòèâíîñòè áåçîïàñ-

íîñòü ïðèìåíåíèÿ ATACL âûøå, ÷åì ó ìåêñèäîëà. Ïî-

ýòîìó äàííîå ñîåäèíåíèå ìîæåò áûòü ðåêîìåíäîâàíî

äëÿ äàëüíåéøåãî èçó÷åíèÿ â ñïîðòèâíîé ìåäèöèíå è

ôàðìàêîëîãèè.

ÂÛÂÎÄÛ

1. Ìåêñèäîë (âíóòðèæåëóäî÷íîå ââåäåíèå â äîçå

100 ìã/êã â òå÷åíèå 10 äíåé) ñíèæàåò óðîâåíü ïðîîê-

ñèäàíòîâ: ÌÄÀ — íà 38,8 % (ð < 0,05), ÄÊ — íà

19,2 % (ð < 0,05) è ïîâûøàåò àêòèâíîñòü àíòèîêñè-

äàíòíîé ñèñòåìû êëåòêè (ÑÎÄ — íà 116,1 %; êàòàëàçà

— íà 93,2 % è ÃÏ — íà 175,8 % (ð < 0,05), îòíîñèòåëü-

íî ïîêàçàòåëåé êðûñ ãðóïïû ÎÊ.

2. Ñîåäèíåíèå ATACL â äîçå 100 ìã/êã ïðè âíóòðè-

æåëóäî÷íîì ââåäåíèè â òå÷åíèå 10 äíåé ýêñïåðèìåíòà

ïîâûøàåò àêòèâíîñòü ôåðìåíòîâ ýíäîãåííîé àíòèîê-

ñèäàíòíîé çàùèòû: ÑÎÄ, êàòàëàçû è ÃÏ íà — 59,3,

127,3 è 106,2 % (ð < 0,05), è ñíèæàåò ñîäåðæàíèå

ÒÁÊ-àêòèâíûõ ïðîäóêòîâ è ÄÊ â ìûøå÷íîé òêàíè

êðûñ íà 75,1 è 33,6 % (ð < 0,05) îòíîñèòåëüíî æèâîò-

íûõ ãðóïïû ÎÊ.

3. Ìåòàïðîò â äîçå 25 ìã/êã ñíèæàåò óðîâåíü

ÒÁÊ-àêòèâíûõ ïðîäóêòîâ íà 59,3 % (ð < 0,05) è ÄÊ —

íà 17,8 %; ïîâûøàåò àêòèâíîñòü ôåðìåíòîâ ÀÎÇ â ìû-

øå÷íîé òêàíè îòíîñèòåëüíî ïîêàçàòåëåé æèâîòíûõ

ãðóïïû ÎÊ: ÑÎÄ — íà 53 %, êàòàëàçà — 73,9 %, ÃÏ

— 98 % (ð < 0,05).
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ANTIOXIDANT ACTIVITY OF A CINNAMIC ACID DERIVATIVE

UNDER CONDITIONS OF EXHAUSTIVE PHYSICAL LOADS

IN EXPERIMENT
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The antioxidant activity of a cinnamic acid derivative (ATACL compound) was studied in rats against the background of exhaustive physical activity under con-

ditions of the forced swimming test. The compound under study was administered at a dose of 100 mg/kg for 10 days of swimming. In rats of the negative cont-

rol group after 10 days of forced swimming compared with intact animals, there was an increase in the amount of lipid peroxidation products in muscle tissues

(malondialdehyde and diene conjugates by 189 and 40.4%, respectively, p < 0. 05) and a decrease in the activity of antioxidant enzymes (superoxide dismutase

by 40.6%, catalase by 33.8%, and glutathione peroxidase by 30.1%, p < 0.05) relative to values in the intact group of rats. The use of ATACL compound produ-

ced correction of these disorders, as manifested by an increase in the content of SOD, catalase, and GP in muscle tissues (by 59.3, 127.3, and 106.2%, respecti-

vely, p < 0.05) and a decrease in the level of TBA-active products and diene conjugates in muscle tissues by 75.11 and 33.6%, respectively, p < 0.05) relative to

the negative control group. Thus, the cinnamic acid derivative ATACL exhibits antioxidant activity against the background of exhaustive physical load model in

rats.

Keywords: physical overload, antioxidant activity, cinnamic acid derivative, rats.
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