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Öåëü èññëåäîâàíèÿ: èçó÷åíèå âëèÿíèÿ ñóêöèíàòà 1,3,6-òðèìåòèë-5-ãèäðîêñèóðàöèëà íà àíòèîêñèäàíòíóþ
ñèñòåìó è ñâîáîäíîðàäèêàëüíûå ïðîöåññû â ïå÷åíè âçðîñëûõ è ñòàðûõ êðûñ ïðè âîçäåéñòâèè òåòðàõëîðìåòàíà.
Ìåòîäèêà. Â ýêñïåðèìåíòå èñïîëüçîâàíû ïîëîâîçðåëûå æèâîòíûå 12-ìåñÿ÷íîãî âîçðàñòà ñî ñðåäíåé ìàññîé
250 ã è ñòàðûå æèâîòíûå 24-ìåñÿ÷íîãî âîçðàñòà, ñðåäíåé ìàññîé 395 ã ïî 30 îñîáåé â êàæäîé âîçðàñòíîé ãðóï-
ïå. Òîêñè÷åñêîå ïîðàæåíèå ïå÷åíè âûçûâàëè ïîäêîæíûì ââåäåíèåì 50%-íîãî ìàñëÿíîãî ðàñòâîðà òåòðàõëîð-
ìåòàíà (ÒÕÌ, 2 ã/êã) â òå÷åíèå 4 ñóò. Îäíîâðåìåííî ñ òîêñèêàíòîì îïûòíûì æèâîòíûì âíóòðèáðþøèííî
ââîäèëè âîäíûé ðàñòâîð êîïëåêñíîãî ñîåäèíåíèÿ ñóêöèíàò-1,3,6-òðèìåòèë-5-ãèäðîêñèóðàöèëà (2,5 ìã/100 ã)
3 ðàçà â ñóò. â òå÷åíèå ïåðâûõ 4 ñóò. è â òå÷åíèå ïîñëåäóþùèõ 3 ñóò. 1 ðàç â ñóò. Êîíòðîëåì ñëóæèëè îïûòíûå
æèâîòíûå, êîòîðûì ââîäèëè ôèçèîëîãè÷åñêèé ðàñòâîð â òîì æå îáúåìå. Èçó÷àëè îêèñëèòåëüíóþ ìîäèôèêàöèþ
áåëêîâ, ïåðåêèñíîå îêèñëåíèå ëèïèäîâ (ïî ñîäåðæàíèþ ÒÁÊ-ðåàãèðóþùèõ ïðîäóêòîâ, óðîâíþ ãèäðîïåðåêèñåé
ëèïèäîâ è ñîäåðæàíèþ äèåíîâûõ êîíúþãàòîâ). Ñîñòîÿíèå àíòèîêñèäàíòíîé ñèñòåìû îöåíèâàëè ïî àêòèâíîñòè
ôåðìåíòîâ ñóïåðîêñèääèñìóòàçû, êàòàëàçû è ãëóòàòèîíïåðîêñèäàçû, îïðåäåëÿåìûõ áèîõèìè÷åñêèìè ìåòîäàìè.
Àíòèðàäèêàëüíóþ àêòèâíîñòü êîìïëåêñíîãî ñîåäèíåíèÿ è åãî ñîñòàâëÿþùèõ ñóáñòàíöèé èññëåäîâàëè â ìîäåëü-
íîé ñèñòåìå «ýòèëáåíçîë-ëåäÿíàÿ óêñóñíàÿ êèñëîòà» ñ âû÷èñëåíèåì êîíñòàíòû Ê7 — ñêîðîñòè âçàèìîäåéñòâèÿ
ïåðåêèñíûõ ðàäèêàëîâ ñ ìîëåêóëàìè èçó÷àåìîãî ñîåäèíåíèÿ â ñðàâíåíèè ñ ýòàëîííûì àíòèîêñèäàíòîì-èîíîëîì
ñ âèòàìèíîì Å. Ðåçóëüòàòû. Ñóêöèíàò + 1,3,6-òðèìåòèë-5-ãèäðîêñè-óðàöèëà ñóùåñòâåííî ñíèæàåò òîêñè÷åñ-
êîå äåéñòâèå ÒÕÌ íà ïå÷åíü âçðîñëûõ è ñòàðûõ êðûñ, óñòðàíÿåò äèñáàëàíñ â ñèñòåìàõ ñâîáîäíîðàäèêàëüíîãî
îêèñëåíèÿ áåëêîâ ó ñòàðûõ êðûñ, ñòàòèñòè÷åñêè çíà÷èìî óëó÷øàåò ïîêàçàòåëè ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ
(ÑÐÎ) ëèïèäîâ â ïå÷åíè âçðîñëûõ è ñòàðûõ êðûñ: ñíèæàåò óðîâåíü ïðîäóêòîâ ÏÎË — ãèäðîïåðåêèñåé, äèå-
íîâûõ êîíúþãàòîâ, ÒÁÊ-ðåàãèðóþùèõ ïðîäóêòîâ, à òàêæå óëó÷øàåò ðàáîòó àíòèîêñèäàíòíîé ñèñòåìû (ÀÎÑ),
ïîâûøàÿ àêòèâíîñòü êàòàëàçû, ñóïåðîêñèääèñìóòàçû è ãëóòàòèîíïåðîêñèäàçû. Óñòàíîâëåíà âûñîêàÿ àíòèðàäè-
êàëüíàÿ àêòèâíîñòü èçó÷àåìîãî ïðåïàðàòà ñîïîñòàâèìàÿ ñ àêòèâíîñòüþ ýòàëîííîãî àíòèîêñèäàíòà èîíîëà. Çà-
êëþ÷åíèå. Ñóêöèíàò è åãî ïðîèçâîäíûå ñïîñîáíû âûñòóïàòü êàê èíäèâèäóàëüíûå âåùåñòâà ñ íåïîñðåäñòâåí-
íûì àíòèðàäèêàëüíûì ìåõàíèçìîì äåéñòâèÿ, à íå òîëüêî êàê ñòèìóëÿòîðû ôåðìåíòàòèâíûõ ñèñòåì àíòèîêñè-
äàíòíîé çàùèòû.
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Aim. To study the effect of a complex compound, 1,3,6-trimethyl-5-hydroxyuracil succinate, on the antioxidant system
and free radical processes induced by carbon tetrachloride in the liver of adult and old rats. Methods. The study used sexu-
ally mature animals aged 12 months and weighing 250 g and old animals aged 24 months weighing 395 g (total n= 60,
30 rats in each age group). Toxic damage of liver was induced by subcutaneous injections of a 50% oil solution of carbon
tetrachloride (CTC) at 2 g/kg for 4 days. Together with the toxicant, experimental animals were injected with a water solu-
tion of a complex compound, succinate 1,3,6-trimethyl-5-hydroxyuracil, at a dose of 2.5 mg/100 g, i.p., 3 times per day for
the first 4 days and once daily for the following 3 days. Experimental animals were used as controls, which were administered
saline in the same volume. Oxidative modifications of proteins, lipid peroxidation (by levels of thiobarbituric acid reactive
substances (TBARS), lipid hydroperoxides, and conjugated dienes) were studied. Condition of the antioxidant system was
evaluated by activities of superoxide dismutase, catalase, and glutathione peroxidase using biochemical methods. Antiradical
activity of the complex compound and its components was studied in a model system of ethylbenzene-glacial acetic acid; the
K7 constant of the rate of peroxide radical interaction with molecules of the studied compound was compared with the refer-
ence antioxidant ionol with vitamin E. Results. Succinate +1.3.6-trimethyl-5-hydroxyuracil, considerably reduced TXM
hepatotoxicity in adult and old rats; removed the disbalance in free radical systems of protein oxidation in old rats; signifi-
cantly improved indexes of free-radical oxidation (FRO) of hepatic lipids in adult and old rats; decreased levels of LP prod-
ucts, hydroperoxides, conjugated dienes, and TBARS, and enhanced performance of the antioxidant system (AOS) by in-
creasing activities of catalase, superoxide dismutase, and glutathione peroxidase. The study demonstrated a high antiradical
activity of the study drug comparable with the activity of the reference antioxidant, ionol. Ñonclusion. Succinate and its de-
rivatives can perform as individual substances with a direct antiradical mechanism of action rather than as stimulators of enzy-
mic systems of antioxidant defence.
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Ââåäåíèå

Â ïîñëåäíèå ãîäû â ëèòåðàòóðå îñîáîå âíèìàíèå
óäåëÿåòñÿ èçó÷åíèþ ïðîáëåì ãåïàòîòîêñè÷åñêîãî äåé-
ñòâèÿ (ãåïàòîòîêñè÷íîñòè) êñåíîáèîòèêîâ â îñíîâå
âîçíèêíîâåíèÿ è ðàçâèòèÿ êîòîðûõ âåäóùàÿ ðîëü
ïðèíàäëåæèò îêèñëèòåëüíûì ðåàêöèÿì, ïðèâîäÿùèì
ê óâåëè÷åíèþ êîíöåíòðàöèè àêòèâíûõ ôîðì êèñëîðî-

äà (ÀÔÊ), òîêñè÷íûõ ìåòàáîëèòîâ è äðóãèõ ïàòîãå-
íîâ, ñòèìóëèðóþùèõ ïðîöåññû ñâîáîäíîðàäèêàëüíîãî
îêèñëåíèÿ áèîìîëåêóë [7, 10]. Ïàòîëîãè÷åñêîå äåéñò-
âèå, óñèëåíèå ïåðåêèñíûõ ïðîöåññîâ ñâÿçàíî ñ îáðà-
çîâàíèåì ìåæìîëåêóëÿðíûõ ñøèâîê, ÷òî ïðèâîäèò
ê èçìåíåíèþ ôèçèêî-õèìè÷åñêîãî ñîñòîÿíèÿ êëåòî÷-
íûõ ìåìáðàí [10]. Íåêîòîðûå èññëåäîâàòåëè ïîëàãà-
þò, ÷òî ãåïàòîòîêñè÷íîñòü ïðè äåéñòâèè òåòðàõëîðìå-
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òàíà ñâÿçàíà â áîëüøåé ñòåïåíè ñ ïîâðåæäåíèåì áåë-
êîâ êëåòî÷íûõ ìåìáðàí, à íå ëèïèäîâ. Â òî æå âðåìÿ,
ïðîöåññû ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ áåëêîâ
èçó÷åíû íåäîñòàòî÷íî, ïðàêòè÷åñêè îòñóòñòâóþò äàí-
íûå î âîçðàñòíûõ è òêàíåñïåöèôè÷åñêèõ îñîáåííî-
ñòÿõ ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ, èíäóöèðîâàí-
íûõ ðàçëè÷íûìè òîêñè÷åñêèìè àãåíòàìè è êàê ñëåä-
ñòâèå, ïî-ïðåæíåìó àêòóàëüíîé îñòàåòñÿ ïðîáëåìà
ïîèñêà ìàëîòîêñè÷íûõ ïðåïàðàòîâ ñ âûñîêîé òåðàïåâ-
òè÷åñêîé àêòèâíîñòüþ [8, 9].

Â íàñòîÿùåé ðàáîòå ïðåäñòàâëåíû ýêñïåðèìåí-
òàëüíûå äàííûå èçó÷åíèÿ ïðåïàðàòà 1,3,6-òðèìå-
òèë-5-ãèäðîêñèóðàöèëà è ÿíòàðíîé êèñëîòû, ñîåäè-
íåííûõ â åäèíûé êîìïëåêñ ìåòîäîì êëàòðèðîâàíèÿ
(êîìïëåêñîîáðàçîâàíèÿ) [9] — àíòèîêñèäàíòà ñ âû-
ðàæåííûìè ðàäèêàëàêöåïòèðóþùèìè ñâîéñòâàìè.
Èçâåñòíî, ÷òî ïðåïàðàòû ÿíòàðíîé êèñëîòû ìîãóò
ïðèìåíÿòüñÿ â ðàçëè÷íîì âîçðàñòå — ó äåòåé è ïî-
æèëûõ, òàê êàê ÿâëÿþòñÿ íåòîêñè÷íûìè, íå âûçûâà-
þò àëëåðãè÷åñêèõ ðåàêöèé, èõ äåéñòâèå íàèáîëåå âû-
ðàæåíî ïðè ïàòîëîãè÷åñêèõ ñîñòîÿíèÿõ, ïðè êîòîðûõ
îíè íàèáîëåå áûñòðî îïòèìèçèðóþò ðàáîòó îðãàíèçìà
[5]. Â òî æå âðåìÿ, íåñìîòðÿ íà èçâåñòíîñòü ïîëîæè-
òåëüíûõ ýôôåêòîâ ÿíòàðíîé êèñëîòû íà îðãàíèçì êàê
ñòèìóëÿòîðà ôåðìåíòàòèâíûõ àíòèîêñèäàíòíûõ ñèñ-
òåì, ïðàêòè÷åñêè îòñóòñòâóþò äàííûå î ñîáñòâåííîì
àíòèîêñèäàíòíîì ïîòåíöèàëå ÿíòàðíîé êèñëîòû è å¸
ñîëåé.

Ìåòîäèêà

Â ýêñïåðèìåíòå èñïîëüçîâàíû ïîëîâîçðåëûå æèâîò-
íûå 12-ìåñÿ÷íîãî âîçðàñòà ñî ñðåäíåé ìàññîé 250 ã è
ñòàðûå æèâîòíûå 24-ìåñÿ÷íîãî âîçðàñòà, ñðåäíåé ìàñ-
ñîé 395 ã ïî 30 îñîáåé â êàæäîé âîçðàñòíîé ãðóïïå.
Òîêñè÷åñêîå ïîðàæåíèå ïå÷åíè âûçûâàëè ïîäêîæíûì
ââåäåíèåì 50%-ãî ìàñëÿíîãî ðàñòâîðà òåòðàõëîðìåòàíà
(ÒÕÌ, 2 ã/êã) â òå÷åíèå 4 ñóò. Îäíîâðåìåííî ñ òîê-
ñèêàíòîì îïûòíûì æèâîòíûì âíóòðèáðþøèííî ââîäè-
ëè âîäíûé ðàñòâîð êîïëåêñíîãî ñîåäèíåíèÿ ñóêöèíàò +
1,3,6-òðèìåòèë-5-ãèäðîêñèóðàöèëà (2,5 ìã/100 ã) 3 ðà-
çà â ñóò. â òå÷åíèå ïåðâûõ 4 ñóò. è â òå÷åíèå ïîñëåäóþ-
ùèõ 3 ñóò. 1 ðàç â ñóò. Êîíòðîëåì ñëóæèëè çäîðîâûå
êðûñû, êîòîðûì ââîäèëè äèñòèëëèðîâàííóþ âîäó â òîì
æå îáúåìå. Îêèñëèòåëüíóþ ìîäèôèêàöèþ áåëêîâ
(ÏÎÁ) â òêàíè ïå÷åíè èçó÷àëè ñ èñïîëüçîâàíèåì ìåòî-
äèêè îñíîâàííîé íà ðåàêöèè âçàèìîäåéñòâèÿ îêèñëåí-
íûõ àìèíîêèñëîòíûõ îñòàòêîâ áåëêîâ ñ 2,4-äèíèòðîôå-
íèëãèäðàçàíîì. Îïòè÷åñêóþ ïëîòíîñòü îáðàçîâàâøèõñÿ
ïðîäóêòîâ (äèíèòðîôåíèëãèäðàçèíîâ, ÊÄÍÔÃ) èçìå-
ðÿëè ïðè äëèíå âîëíû 540 íì. Ïåðåêèñíîå îêèñëåíèå
ëèïèäîâ â ãîìîãåíàòå òêàíè ïå÷åíè îöåíèâàëè ïî ñîäåð-
æàíèþ ÒÁÊ-ðåàãèðóþùèõ ïðîäóêòîâ (ÒÁÊ-ÐÏ)
ñ ïîìîùüþ íàáîðà ðåàãåíòîâ «ÒÁÊ-ÀÃÀÒ» ôèðìû

«ÀÃÀÒ-ÌÅÄ», ïî óðîâíþ ãèäðîïåðåêèñåé ëèïèäîâ
(ÃÏË) è ñîäåðæàíèþ äèåíîâûõ êîíúþãàòîâ (ÄÊ)
â ãåïòàí-èçîïðîïàíîëüíûõ ýêñòðàêòàõ ïðè äëèíå âîëíû
232 íì. Àíòèðàäèêàëüíóþ àêòèâíîñòü êîìïëåêñíîãî ñî-
åäèíåíèÿ è åãî ñîñòàâëÿþùèõ ñóáñòàíöèé èññëåäîâàëè
â ìîäåëüíîé ñèñòåìå «ýòèëáåíçîë-ëåäÿíàÿ óêñóñíàÿ
êèñëîòà» ñ âû÷èñëåíèåì êîíñòàíòû Ê7 — ñêîðîñòè
âçàèìîäåéñòâèÿ ïåðåêèñíûõ ðàäèêàëîâ ñ ìîëåêóëàìè
èçó÷àåìîãî ñîåäèíåíèÿ â ñðàâíåíèè ñ ýòàëîííûì àíòè-
îêñèäàíòîì-èîíîëîì ñ âèòàìèíîì Å. Ñîñòîÿíèå àíòèîê-
ñèäàíòíîé ñèñòåìû îöåíèâàëè ïî àêòèâíîñòè ôåðìåíòîâ:
ñóïåðîêñèääèñìóòàçû (ÑÎÄ), êàòàëàçû (Êàò) è ãëóòà-
òèîíïåðîêñèäàçû (ÃÏÎ), îïðåäåëÿåìûõ áèîõèìè÷åñêè-
ìè ìåòîäàìè.

Ðåçóëüòàòû è îáñóæäåíèå

Ñóêöèíàò + 1,3,6-òðèìåòèë-5-ãèäðîêñè-óðàöèëà
ñóùåñòâåííî ñíèæàåò òîêñè÷åñêîå äåéñòâèå ÒÕÌ íà
ïå÷åíü âçðîñëûõ è ñòàðûõ êðûñ, óñòðàíÿåò äèñáàëàíñ
â ñèñòåìàõ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ áåëêîâ
ó ñòàðûõ êðûñ, ñòàòèñòè÷åñêè çíà÷èìî óëó÷øàåò ïî-
êàçàòåëè ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ (ÑÐÎ)
ëèïèäîâ â ïå÷åíè âçðîñëûõ è ñòàðûõ êðûñ: ñíèæàåò
óðîâåíü ïðîäóêòîâ ÏÎË — ãèäðîïåðåêèñåé, äèåíî-
âûõ êîíúþãàòîâ, ÒÁÊ-ðåàãèðóþùèõ ïðîäóêòîâ, à
òàêæå óëó÷øàåò ðàáîòó àíòèîêñèäàíòíîé ñèñòåìû
(ÀÎÑ), ïîâûøàÿ àêòèâíîñòü êàòàëàçû, ñóïåðîêñèä-
äèñìóòàçû è ãëóòàòèîíïåðîêñèäàçû. Ýêñïåðèìåíòà-
ëüíûå äàííûå ñóììèðîâàíû â òàáë. 1—3.

Êàê âèäíî èç äàííûõ òàáë. 1, ïîâðåæäåíèå ïå÷åíè
òåòðàõëîðìåòàíîì ñîïðîâîæäàåòñÿ òàêæå è íàðóøå-
íèÿìè â ôåðìåíòàòèâíîì çâåíå ÀÎÑ: àêòèâíîñòü
ôåðìåíòîâ êàòàëàçû è ñóïåðîêñèääèñìóòàçû íàõîäèò-
ñÿ â îáðàòíîé çàâèñèìîñòè îò èíòåíñèâíîñòè ïðîöåñ-
ñîâ ÏÎË ó æèâîòíûõ â îáåèõ âîçðàñòíûõ ãðóïïàõ
êðûñ. Âûÿâëÿåòñÿ çíà÷èòåëüíîå ñíèæåíèå àêòèâíîñòè
ñóïåðîêñèääèñìóòàçû ó âçðîñëûõ îñîáåé áîëåå ÷åì íà
ïîðÿäîê, ó ñòàðûõ — â 2,5 ðàçà, êàòàëàçû —
â 2,23 ðàçà ó âçðîñëûõ è â 2 ðàçà ó ñòàðûõ ñîîòâåòñò-
âåííî, ÷òî ñâèäåòåëüñòâóåò îá èñòîùåíèè ôåðìåíòà-
òèâíîãî çâåíà ÀÎÑ ïå÷åíè âçðîñëûõ è ñòàðûõ êðûñ
â ðåçóëüòàòå ãèïåðàêòèâàöèè ïðîöåññîâ ÏÎË.

Ââåäåíèå êðûñàì èññëåäóåìîãî êîìïëåêñíîãî ñîå-
äèíåíèÿ ïðèâîäèëî ê ñòàòèñòè÷åñêè çíà÷èìîìó óëó÷-
øåíèþ ïîêàçàòåëåé ÀÎÑ (òàáë. 2). Âîçðàñòàëà àê-
òèâíîñòü êàòàëàçû, ñóïåðîêñèääèñìóòàçû è ãëóòàòè-
îíïåðîêñèäàçû â ïå÷åíè âçðîñëûõ è ñòàðûõ êðûñ.

Â äàëüíåéøèõ èññëåäîâàíèÿõ áûëà ïðåäïðèíÿòà ïî-
ïûòêà îïðåäåëèòü àíòèðàäèêàëüíóþ àêòèâíîñòü êîìï-
ëåêñíîãî ñîåäèíåíèÿ è åãî ñîñòàâëÿþùèõ â ìîäåëüíîé
ñèñòåìå ìåòîäîì õåìèëþìèíåñöåíöèè íà ñïåöèàëüíîé
óñòàíîâêå [12]. Âû÷èñëÿëè êîíñòàíòó Ê7 ñêîðîñòè
âçàèìîäåéñòâèÿ ïåðåêèñíûõ ðàäèêàëîâ ñ ìîëåêóëàìè
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èçó÷àåìîãî ñîåäèíåíèÿ â ñðàâíåíèè ñ ýòàëîííûì àíòè-
îêñèäàíòîì èîíîëîì ñ âèòàìèíîì Å.

Çíà÷åíèå êîíñòàíòû âû÷èñëÿëè ïî ôîðìóëå:
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� J0 — èíòåíñèâíîñòü õåìèëþìèíåñöåíöèè (ÕË)
äî ââåäåíèÿ èíãèáèòîðà;

� J — èíòåíñèâíîñòü ÕË ïîñëå ââåäåíèÿ èíãèáèòîðà;
� W1 — ñêîðîñòü èíèöèèðîâàíèÿ ðåàêöèè;
� Ê6 — êîíñòàíòà ñêîðîñòè ðåàêöèè ðåêîìáèíà-

öèè ïåðåêèñíûõ ðàäèêàëîâ;
� [ln H] — êîíöåíòðàöèÿ èíãèáèòîðà.
Ðåçóëüòàòû ïðåäñòàâëåíû â òàáë. 3.
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Òàáëèöà 1
Âëèÿíèå ñóêöèíàòà — 1,3,6-òðèìåòèë-5-ãèäðîêñèóðàöèëà íà ïåðåêèñíîå îêèñëåíèå ëèïèäîâ è áåëêîâ â ïå÷åíè

ðàçíîâîçðàñòíûõ êðûñ ñ îñòðûì òîêñè÷åñêèì ãåïàòèòîì (M ± m)

Âîçðàñò êðûñ, ãðóïïà ÏÎÁ, ÊÄÍÔÃ,
ìì/ã áåëêà

ÏÎË

ÃÏË, îòí. åä.

 = 480 íì

ÄÊ, îòí. åä.,

 = 232 íì

ÒÁÊ — ÐÏ,
íìîëü/ã òêàíè

12 ìåñ. Êîíòðîëü 0,0100 ± 0,0002 1,20 ± 0,01 0,40 ± 0,03 1,70 ± 0,05

ÒÕÌ 0,0110 ± 0,0003 * 2,60 ± 0,01 * 0,51 ± 0,04* 3,80 ± 0,02*

ÀÎ + ÒÕÌ 0,0110 ± 0,0002 * 1,40 ± 0,02** 0,41 ± 0,03** 2,70 ± 0,06*, **

24 ìåñ. Êîíòðîëü 0,0120 ± 0,0003 # 2,20 ± 0,03 0,45 ± 0,02 # 2,80 ± 0,14 #

ÒÕÌ 0,0317 ± 0,0001 * 3,00 ± 0,01* 0,65 ± 0,02 * # 4,11 ± 0,13*

ÀÎ + ÒÕÌ 0,0125 ± 0,0001 ** # 2,60 ± 0,01** 0,52 ± 0,03*, ** 3,30 ± 0,19**

Ïðèìå÷àíèå. Çäåñü è â òàáë. 2 — * — p<0,05 ê êîíòðîëþ; ** — p<0,05 ê ÒÕÌ; # — p<0,05 ìåæäó âîçðàñòíûìè ãðóïïàìè; ÀÎ — êîì-
ïëåêñíûé ïðåïàðàò ñóêöèíàò-1,3,6-òðèìåòèë-5-ãèäðîêñèóðàöèë.

Òàáëèöà 2
Àêòèâíîñòü ïå÷åíî÷íîé ñóïåðîêñèääèñìóòàçû, êàòàëàçû è ãëóòàòèîíïåðîêñèäàçû ó êðûñ ðàçíûõ âîçðàñòíûõ ãðóïï

ïðè âîçäåéñòâèè òåòðàõëîðìåòàíà íà ôîíå ñóêöèíàòà — 1, 3, 6-òðèìåòèë-5-ãèäðîêñèóðàöèëà (M ± m)

Âîçðàñò êðûñ, ãðóïïà Ïîêàçàòåëè

ÑÎÄ, ÅÄ/ã Êàò, ìêàò/ã ÃÏÎ, ÅÄ/ã

12 ìåñ. Êîíòðîëü 0,97 ± 0,02 7,82 ± 0,01 27,82 ± 0,10

ÒÕÌ 0,08 ± 0,03* 3,53 ± 0,06* 13,53 ± 0,16*

Ñóêö. ÒÌÓ + ÀÎ + ÒÕÌ 0,89 ± 0,02** 5,12 ± 0,18* ** 21,52 ± 0,18* **

24 ìåñ. Êîíòðîëü 0,55 ± 0,010 4,13 ± 0,05# 24,13 ± 0,50

ÒÕÌ 0,22 ± 0,04* 2,05 ± 0,02* # 12,05 ± 0,20*

Ñóêö. ÒÕÌ + ÀÎ + ÒÕÌ 0,39 ± 0,012** # 3,88 ± 0,013** # 23,80 ± 0,13**

Ïðèìå÷àíèå. * — p < 0,05 ê êîíòðîëþ; ** — p< 0,05 ê ÒÕÌ; # — p < 0,05 ìåæäó âîçðàñòíûìè ãðóïïàìè.

Òàáëèöà 3
Êîíñòàíòà ñêîðîñòè Ê7 âçàèìîäåéñòâèÿ ïåðåêèñíûõ ðàäèêàëîâ

ñ ìåòèëïðîèçâîäíûìè — 5-îêñèóðàöèëà è ïðîèçâîäíûìè ÿíòàðíîé êèñëîòû

Ñîåäèíåíèå Êîíñòàíòà Ê7 (ë/ìîëü õ ñ) Ê7 ñîåäèíåíèÿ /
Ê7 èîíîëà

6-ìåòèë-5-îêñèóðàöèë (îêñèìåòèëóðàöèë) (2,6 ± 0,3) õ 104 1,13

3,6-äèìåòèë-5-îêñèóðàöèë 1,07 õ 104 0,73

1,3,6-òðèìåòèë-5-ãèäðîêñèóðàöèë 6,78 õ 104 2,9

Ñóêöèíàò íàòðèÿ (1,03 ± 0,3) õ 103 4,3 õ 10-2

Ìåêñèäîë 2,9 õ 103 1,26 õ 10-1

Òîêîôåðîë (õèíîí) (6,4 ± 0,5) õ 103 2,7 õ 101

4-ìåòèë-2,6-äèòðåò-áóòèëôåíîë (èîíîë) (2,3 ± 0,6) õ 104 1



Çíà÷åíèÿ êîíñòàíòû Ê7 èçó÷àåìûõ ñîåäèíåíèé
ñðàâíèâàëè ñ êîíñòàíòîé Ê7 ðåôåðåíòíûõ àíòèîêñè-
äàíòîâ — èîíîëà (4-ìåòèë-2,6-äèòðåò-áóòèëôåíîëà)
è âèòàìèíà Å. Óñòàíîâëåíî, ÷òî áîëåå âûñîêèå çíà÷å-
íèÿ êîíñòàíòû Ê7 èìåþò ìåòèëïðîèçâîäíûå —
5-ãèäðîêñèóðàöèëà, ñîäåðæàùèå ìåòèëüíóþ ãðóïïó
â 1,3 è 6-ïîëîæåíèÿõ ïèðèìèäèíîâîãî êîëüöà, îáðà-
çóÿ óáûâàþùèé ðÿä: 1,3,6-òðèìåòèë-5-ãèäðîêñèñóê-
öèíèë > 6-ìåòèë-5-ãèäðîêñèóðàöèë > 3,6-äèìå-
òèë-5-ãèäðîêñèóðàöèë. Ñóêöèíàò íàòðèÿ è ìåêñèäîë
èìåþò ìåíüøèå çíà÷åíèÿ êîíñòàíòû Ê7, ÷òî ìîæåò
ñâèäåòåëüñòâîâàòü î áîëåå íèçêîé àíòèðàäèêàëüíîé
àêòèâíîñòè ñóêöèíàòîâ ïî ñðàâíåíèþ ñ ìåòèëïðîèç-
âîäíûìè óðàöèëà è èîíîëîì, íî ñîïîñòàâèìîé ñ àê-
òèâíîñòüþ òîêîôåðîë-õèíîíà.

Çàêëþ÷åíèå

Â ìåõàíèçìå àíòèîêñèäàíòíîãî äåéñòâèÿ èññëåäóå-
ìîãî êîìïëåêñíîãî ñîåäèíåíèÿ ïðèñóòñòâóþò 2 ñî-
ñòàâëÿþùèå: ïðÿìîå ðàäèêàëàêöåíòèðóþùåå äåéñòâèå
ìåòèëïðîèçâîäíîãî óðàöèëà è ñòèìóëèðóþùåå âëèÿ-
íèå íà àêòèâíîñòü ôåðìåíòàòèâíîãî çâåíà àíòèîêñè-
äàíòíîé ñèñòåìû. Ñóêöèíàò è åãî ïðîèçâîäíûå ñïî-
ñîáíû âûñòóïàòü êàê èíäèâèäóàëüíûå âåùåñòâà ñ íå-
ïîñðåäñòâåííûì àíòèðàäèêàëüíûì ìåõàíèçìîì äåé-
ñòâèÿ, à íå òîëüêî êàê ñòèìóëÿòîðû ôåðìåíòàòèâíûõ
ñèñòåì àíòèîêñèäàíòíîé çàùèòû.
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