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Âñòóïëåíèå. Àíòèîêñèäàíòíàÿ òåðàïèÿ øèðîêî 
ïðèìåíÿåòñÿ ïðè âîñïàëèòåëüíûõ çàáîëåâàíèÿõ ðàç-
ëè÷íîãî ãåíåçà, ÷òî îáóñëîâëåíî âûñîêîé çíà÷èìî-
ñòüþ ñâîáîäíî-ðàäèêàëüíûõ ïðîöåññîâ â ïàòîãåíåçå 
âîñïàëåíèÿ. Ñîâðåìåííàÿ àíòèîêñèäàíòíàÿ òåðàïèÿ 
ïðåäñòàâëåíà ðàçëè÷íûìè ïðåïàðàòàìè, ê ÷èñëó êî-
òîðûõ îòíîñÿòñÿ è âèòàìèíû-àíòèîêñèäàíòû, ââèäó 
ñâîåé äîñòóïíîñòè, ðàñïðîñòðàíåííîñòè â ïðèðîäå 
è ëó÷øåé èçó÷åííîñòè. Â íàñòîÿùåå âðåìÿ äîêàçàí-
íîé àíòèîêñèäàíòíîé àêòèâíîñòüþ ñðåäè âèòàìèíîâ 
îáëàäàþò âèòàìèíû À, Å è àñêîðáèíîâàÿ êèñëîòà. Íå-
ñìîòðÿ íà ýíòóçèàçì 1980-õ è 1990-õ ãîäîâ, ìíîãèå 
âèòàìèíû-àíòèîêñèäàíòû íå ñìîãëè óñïåøíî ïðîéòè 
òùàòåëüíûå êëèíè÷åñêèå èñïûòàíèÿ, öåëüþ êîòîðûõ 
ñëóæèëî èçó÷åíèå âîçìîæíîñòåé ïðîôèëàêòèêè è 
ëå÷åíèÿ ðàçëè÷íûõ çàáîëåâàíèé, ÷òî ñîçäàëî ïî÷âó 
äëÿ ïåññèìèñòè÷åñêèõ ïðåäñòàâëåíèé îá àíòèîêñè-
äàíòíîé òåðàïèè. Îäíàêî ñîâðåìåííûå äàííûå ýïè-
äåìèîëîãè÷åñêèõ è äîêëèíè÷åñêèõ èññëåäîâàíèé íà 
æèâîòíûõ ÿâëÿþòñÿ óáåäèòåëüíûìè è ñâèäåòåëüñòâó-
þò â ïîëüçó áëàãîòâîðíîãî âëèÿíèÿ ïèùåâûõ àíòèîê-
ñèäàíòîâ íà òå÷åíèå âîñïàëèòåëüíûõ ïðîöåññîâ [7]. 
Äîêàçàíî, ÷òî âèòàìèíû À, Å è Ñ ýôôåêòèâíî ñíè-
æàþò àêòèâíîñòü ïðîöåññîâ ïåðåêèñíîãî îêèñëåíèÿ 
ëèïèäîâ ïðè ðàçëè÷íûõ çàáîëåâàíèÿõ, â òîì ÷èñëå 
è âîñïàëèòåëüíîãî ãåíåçà [8]. Â òî æå âðåìÿ, íå èç-
ó÷åíî âëèÿíèå âèòàìèíîâ-àíòèîêñèäàíòîâ íà ïðîòå-
êàíèå êàððàãèíàí-èíäóöèðîâàííîãî èíòåñòèíàëüíîãî 
âîñïàëåíèÿ.

Öåëüþ ðàáîòû ÿâèëîñü èçó÷åíèå âîçìîæíîñòè 
êîððåêöèè õðîíè÷åñêîãî êàððàãèíàí-èíäóöèðîâàííî-
ãî ãàñòðîýíòåðîêîëèòà (ÃÝÊ) ñ ïîìîùüþ ïåðîðàëüíî-
ãî óïîòðåáëåíèÿ âèòàìèíîâ-àíòèîêñèäàíòîâ.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ýêñïåðèìåíò 
ïðîâîäèëè íà 30 ïîëîâîçðåëûõ êðûñàõ ëèíèè Âèñòàð, 
êîòîðûå ñîäåðæàëèñü â ñòàíäàðòíûõ óñëîâèÿõ âèâà-
ðèÿ. Æèâîòíûå áûëè ðàçäåëåíû íà 3 ãðóïïû. Ïåðâàÿ 
ãðóïïà ñîñòîÿëà èç æèâîòíûõ, êîòîðûå ïðèíèìàëè 
ïèùåâóþ äîáàâêó êàððàãèíàí â òå÷åíèå 4 íåäåëü, ÷òî 
ïðèâîäèëî ê ðàçâèòèþ õðîíè÷åñêîãî ÃÝÊ, ïîäòâåðæ-
äåííîãî áèîõèìè÷åñêèìè è ìîðôîëîãè÷åñêèìè ìå-
òîäàìè [3]. Ëàáîðàòîðíûå æèâîòíûå âòîðîé ãðóïïû 
íà ôîíå ÷åòûðåõíåäåëüíîãî óïîòðåáëåíèÿ êàððàãè-
íàíà ïðèíèìàëè ïåðîðàëüíî âèòàìèíû-àíòèîêñè-
äàíòû (-òîêîôåðîë èç ðàñ÷åòà 20 ìã\êã, -êàðîòèí 

èç ðàñ÷åòà 5 ìã\êã, àñêîðóòèí èç ðàñ÷åòà 50 ìã\êã) [4]. 
Êîíòðîëüíàÿ ãðóïïà ñîñòîÿëà èç èíòàêòíûõ æèâîòíûõ. 
Ìîäåëèðîâàíèå çàáîëåâàíèÿ îñóùåñòâëÿëîñü ïóòåì 
ñâîáîäíîãî äîñòóïà ýêñïåðèìåíòàëüíûõ æèâîòíûõ ê 
1% ðàñòâîðó êàððàãèíàíà â ïèòüåâîé âîäå [3]. Ñîäåð-
æàíèå æèâîòíûõ è ìàíèïóëÿöèè íàä íèìè ïðîâîäèëè â 
ñîîòâåòñòâèè ñ ïîëîæåíèÿìè Åâðîïåéñêîé êîíâåíöèè 
«Î çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, èñïîëüçóåìûõ äëÿ 
ýêñïåðèìåíòàëüíûõ è äðóãèõ íàó÷íûõ öåëåé» (Ñòðàñ-
áóðã, 1986). Óðîâåíü ôàêòîðà íåêðîçà îïóõîëåé-àëü-
ôà (ÔÍÎ-) â ñûâîðîòêå êðîâè îïðåäåëÿëè èììó-
íîôåðìåíòíûì ìåòîäîì. Ñîäåðæàíèå ìàëîíîâîãî 
äèàëüäåãèäà (ÌÄÀ) [6] è äèåíîâûõ êîíúþãàòîâ (ÄÊ) 
[1] â ñûâîðîòêå êðîâè æèâîòíûõ îïðåäåëÿëè ñïåêòðî-
ôîòîìåòðè÷åñêè. Àêòèâíîñòü êàòàëàçû îïðåäåëÿëè ïî 
ñêîðîñòè óòèëèçàöèè Í2Î2 èç èíêóáàöèîííîé ñðåäû 
â öâåòíîé ðåàêöèè ñ ìîëèáäàòîì àììîíèÿ ñïåêòðîô-
ëþîðîìåòðè÷åñêèì ìåòîäîì [2]. Ñòàòèñòè÷åñêóþ îá-
ðàáîòêó äàííûõ ïðîâîäèëè ñ ïîìîùüþ ïðîãðàììû 
GraphPad Prism 5. Äëÿ âûÿâëåíèÿ ðàçëè÷èé ìåæäó 
íåçàâèñèìûìè ãðóïïàìè íîðìàëüíî ðàñïðåäåëåííûõ 
âåëè÷èí èñïîëüçîâàëè t-êðèòåðèé Ñòüþäåíòà-Ôèøå-
ðà; ðàçëè÷èÿ ìåæäó ãðóïïàìè ñ÷èòàëè ñòàòèñòè÷åñêè 
äîñòîâåðíûìè ïðè ð<0,05.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Â õîäå ïðîâåäåíèÿ èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî 
ïðè óïîòðåáëåíèè êàððàãèíàíà â òå÷åíèå 4 íåäåëü 
äîñòîâåðíî ïîâûøàþòñÿ óðîâíè êàê ÌÄÀ, òàê è ÄÊ 
(òàáë.1), ÷òî ñâèäåòåëüñòâóåò îá àêòèâàöèè ïðîöåñ-
ñîâ ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË). Àêòè-
âàöèÿ ÏÎË ìîæåò áûòü îáóñëîâëåíà êàê íåïîñðåä-
ñòâåííîé ñòèìóëÿöèåé ãåíåðàöèè àêòèâíûõ ôîðì 
êèñëîðîäà êàððàãèíàíîì, òàê è ñòèìóëèðóþùèì âëè-
ÿíèåì ïðîâîñïàëèòåëüíîãî öèòîêèíà ÔÍÎ-, óðîâåíü 
êîòîðîãî ïîâûøåí ïðè ðàçâèòèè êàððàãèíàí-èíäó-
öèðîâàííîãî ÃÝÊ (òàáë. 2). Óñòàíîâëåíî òàêæå, ÷òî 
4-íåäåëüíûé ïåðîðàëüíûé ïðèåì ïèùåâîé äîáàâêè 
êàððàãèíàí ïðèâîäèò ê äîñòîâåðíîìó ïîâûøåíèþ 
àêòèâíîñòè ôåðìåíòà àíòèîêñèäàíòíîé çàùèòû êàòà-
ëàçû (òàáë.1), ÷òî ìîæíî ðàññìàòðèâàòü â êà÷åñòâå 
êîìïåíñàòîðíîé ðåàêöèè â îòâåò íà àêòèâàöèþ ïðî-
öåññîâ ÏÎË. Â òî æå âðåìÿ, â ïðåäûäóùèõ ðàáîòàõ 
îáíàðóæåíà ñóïðåññèÿ àíòèîêñèäàíòíîé ñèñòåìû íà 
ôîíå ïîâûøåíèÿ àêòèâíîñòè êàòàëàçû è ñóïåðîêñèä-
äèñìóòàçû [5], ÷òî ñâèäåòåëüñòâóåò î ðàçâèòèè îêèñ-
ëèòåëüíîãî ñòðåññà ïðè õðîíè÷åñêîì êàððàãèíàí-èí-
äóöèðîâàííîì ãàñòðîýíòåðîêîëèòå. 

Ïðè óïîòðåáëåíèè âèòàìèíîâ-àíòèîêñèäàíòîâ íà-
áëþäàëîñü äîñòîâåðíîå ñíèæåíèå óðîâíåé ÌÄÀ, ÄÊ, 
êîòîðûå, îäíàêî, íå äîñòèãàëè çíà÷åíèé êîíòðîëü-
íîé ãðóïïû (òàáë.1). Ïîäîáíûå èçìåíåíèÿ ñâèäå-
òåëüñòâóåò â ïîëüçó òîðìîæåíèÿ ïðîöåññîâ ÏÎË ïðè 
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ðàçâèòèè õðîíè÷åñêîãî êàððàãèíàí-èíäóöèðîâàí-
íîãî ÃÝÊ íà ôîíå ïðèåìà -òîêîôåðîëà, 
-êàðîòèíà è àñêîðóòèíà. Îáíàðóæåííîå äî-
ñòîâåðíîå ïîâûøåíèå àêòèâíîñòè êàòàëàçû 
â ñûâîðîòêå êðîâè æèâîòíûõ âòîðîé ãðóïïû 
(òàáë. 1) óêàçûâàåò íà ïîëîæèòåëüíîå âëè-
ÿíèå ïðèåìà âèòàìèíîâ íà êàòàëàçíîå çâåíî 
àíòèîêñèäàíòíîé ñèñòåìû. Òàêèì îáðàçîì, 
ïåðîðàëüíîå íàçíà÷åíèå âèòàìèíîâ-àíòè-
îêñèäàíòîâ ïðè õðîíè÷åñêîì êàððàãèíàíî-
âîì ÃÝÊ ïðèâîäèò ê ñíèæåíèþ èíòåíñèâíî-
ñòè îêèñëèòåëüíîãî ñòðåññà.

Ïðèåì α-òîêîôåðîëà, -êàðîòèíà è 
àñêîðóòèíà íà ôîíå ÃÝÊ ñîïðîâîæäàåòñÿ 
óìåíüøåíèåì óðîâíÿ ïðîâîñïàëèòåëüíîãî 

Òàáëèöà 1

Ïîêàçàòåëè ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ è àêòèâíîñòü 
êàòàëàçû â êðîâè ëàáîðàòîðíûõ æèâîòíûõ (Ì±m)

Ïîêàçàòåëè

Æèâîòíûå 
êîíòðîëüíîé 
ãðóïïû

Æèâîòíûå ñ 
ãàñòðîýíòåðî-
êîëèòîì

Æèâîòíûå ñ 
ãàñòðîýíòåðî-
êîëèòîì, 
óïîòðåáëÿâøèå 
âèòàìèíû-
àíòèîêñèäàíòû

n=10 n=10 n=10
Ìàëîíîâûé 
äèàëüäåãèä, ìêÌ/ã. 
áåëêà

1,64±0,04 3,82±0,04
p<0,0001

3,11±0,12
p<0,0001

Äèåíîâûå êîíúþãàòû,
ìêÌ/ã. áåëêà

39,64±0,42 64,71±1,17
p<0,0001

51,71±2,23,
p<0,001

Êàòàëàçà, 
ìêêàò\ã Íb

3,11±0,02 4,35±0,24
p<0,01

6,12±0,31 
p<0,0001

Òàáëèöà 2

Ñîäåðæàíèå ÔÍÎ- â ñûâîðîòêå êðîâè 

ëàáîðàòîðíûõ æèâîòíûõ (Ì±m)

Ïîêàçàòåëè

Æèâîòíûå 
êîíòðîëüíîé 
ãðóïïû

Æèâîòíûå ñ 
ãàñòðîýíòåðî-
êîëèòîì

Æèâîòíûå ñ 
ãàñòðîýíòåðî-
êîëèòîì, 
óïîòðåáëÿâøèå 
âèòàìèíû-
àíòèîêñèäàíòû

n=10 n=10 n=10
ÔÍÎ-, ïã/
ìë

4,14±0,70 29,47±5,26
p<0,001

21,67±3,31
p<0,01

öèòîêèíà ÔÍÎ- â ñûâîðîòêå 
êðîâè æèâîòíûõ (òàáë. 2), ÷òî 
ìîæåò òðàêòîâàòüñÿ êàê ñíèæåíèå 
èíòåíñèâíîñòè âîñïàëèòåëüíîãî 
ïðîöåññà.

Âûâîäû. Ïåðîðàëüíîå óïî-
òðåáëåíèå âèòàìèíîâ-àíòèîêñè-
äàíòîâ ïðè êàððàãèíàí-èíäóöèðî-
âàííîì ÃÝÊ ïðèâîäèò ê ñíèæåíèþ 
àêòèâíîñòè ïðîöåññîâ ÏÎË, ïîâû-
øåíèþ àêòèâíîñòè ñûâîðîòî÷íîé 
êàòàëàçû è ñíèæåíèþ èíòåíñèâ-
íîñòè âîñïàëèòåëüíîãî ïðîöåññà.

Ïåðñïåêòèâû äàëüíåéøèõ 
èññëåäîâàíèé. Ïîëó÷åííûå 
íàìè äàííûå îáîñíîâûâàþò ïåð-
ñïåêòèâó äàëüíåéøèõ èññëåäîâà-
íèé, íàïðàâëåííûõ íà èçó÷åíèå 
âëèÿíèÿ àíòèîêñèäàíòîâ íà èí-
òåíñèâíîñòü êàððàãèíàí-èíäóöè-
ðîâàííîãî âîñïàëåíèÿ.
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ÑÏÎÑ²Á ÊÎÐÅÊÖ²¯ ÕÐÎÍ²×ÍÎÃÎ ÊÀÐÀÃÅÍÀÍ-²ÍÄÓÊÎÂÀÍÎÃÎ ÃÀÑÒÐÎÅÍÒÅÐÎÊÎË²ÒÓ 

Â²ÒÀÌ²ÍÀÌÈ-ÀÍÒÈÎÊÑÈÄÀÍÒÀÌÈ
Òêà÷åíêî À.Ñ., Ãîïêàëîâ Â.Ã., Ìàðòèíîâà Ñ.Ì.
Ðåçþìå. Ïðè ïðîâåäåíí³ åêñïåðèìåíòó âèâ÷åí³ ìîæëèâîñò³ êîðåêö³¿ õðîí³÷íîãî êàðàãåíàí-³íäóêîâàíîãî 

ãàñòðîåíòåðîêîë³òó çà äîïîìîãîþ ïåðîðàëüíîãî âæèâàííÿ â³òàì³í³â-àíòèîêñèäàíò³â. Âñòàíîâëåíî, ùî äàíå 
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ÌÎÐÔÎËÎÃ²ß

çàõâîðþâàííÿ ñóïðîâîäæóºòüñÿ ðîçâèòêîì îêèñíîãî ñòðåñó, íà ùî âêàçóº ï³äâèùåííÿ ð³âí³â ìàëîíîâîãî ä³àëü-

äåã³äó òà ä³ºíîâèõ êîí’þãàò³â â ïîºäíàíí³ ç àêòèâàö³ºþ ñèðîâàòêîâî¿ êàòàëàçè, òà ³íòåíñèâíîþ ïðîäóêö³ºþ ÔÍÏ-

. Ïåðîðàëüíå âæèâàííÿ â³òàì³í³â-àíòèîêñèäàíò³â ïðè êàðàãåíàí-³íäóêîâàíîìó ãàñòðîåíòåðîêîë³ò³ ïðèçâîäèòü 

äî ãàëüìóâàííÿ ïðîöåñ³â ë³ï³äíî¿ ïåðîêñèäàö³¿, ï³äâèùåííþ àêòèâíîñò³ ñèðîâàòêîâî¿ êàòàëàçè òà çíèæåííÿ ³í-

òåíñèâíîñò³ çàïàëüíîãî ïðîöåñó.

Êëþ÷îâ³ ñëîâà: ãàñòðîåíòåðîêîë³ò, êàðàãåíàí, ùóðè, â³òàì³íè-àíòèîêñèäàíòè, îêñèäàòèâíèé ñòðåñ.
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ÑÏÎÑÎÁ ÊÎÐÐÅÊÖÈÈ ÕÐÎÍÈ×ÅÑÊÎÃÎ ÊÀÐÐÀÃÈÍÀÍ-ÈÍÄÓÖÈÐÎÂÀÍÍÎÃÎ ÃÀÑÒÐÎÝÍÒÅÐÎÊÎËÈÒÀ 

ÂÈÒÀÌÈÍÀÌÈ-ÀÍÒÈÎÊÑÈÄÀÍÒÀÌÈ

Òêà÷åíêî À.Ñ., Ãîïêàëîâ Â.Ã., Ìàðòûíîâà Ñ.Í.

Ðåçþìå. Ïðè ïðîâåäåíèè ýêñïåðèìåíòà èçó÷åíû âîçìîæíîñòè êîððåêöèè õðîíè÷åñêîãî êàððàãèíàí-èí-

äóöèðîâàííîãî ãàñòðîýíòåðîêîëèòà ñ ïîìîùüþ ïåðîðàëüíîãî óïîòðåáëåíèÿ âèòàìèíîâ-àíòèîêñèäàíòîâ. 

Óñòàíîâëåíî, ÷òî äàííîå çàáîëåâàíèå ñîïðîâîæäàåòñÿ ðàçâèòèåì îêèñëèòåëüíîãî ñòðåññà, íà ÷òî óêàçûâàåò 

ïîâûøåíèå óðîâíåé ìàëîíîâîãî äèàëüäåãèäà è äèåíîâûõ êîíúþãàòîâ â ñî÷åòàíèè ñ àêòèâàöèåé ñûâîðîòî÷íîé 

êàòàëàçû, è èíòåíñèâíîé ïðîäóêöèåé ÔÍÎ-. Ïåðîðàëüíîå óïîòðåáëåíèå âèòàìèíîâ-àíòèîêñèäàíòîâ ïðè êàð-

ðàãèíàí-èíäóöèðîâàííîì ãàñòðîýíòåðîêîëèòå ïðèâîäèò ê òîðìîæåíèþ ïðîöåññîâ ïåðåêèñíîãî îêèñëåíèÿ ëè-

ïèäîâ, ïîâûøåíèþ àêòèâíîñòè ñûâîðîòî÷íîé êàòàëàçû è ñíèæåíèþ èíòåíñèâíîñòè âîñïàëèòåëüíîãî ïðîöåññà.

Êëþ÷åâûå ñëîâà: ãàñòðîýíòåðîêîëèò, êàððàãèíàí, êðûñû, âèòàìèíû-àíòèîêñèäàíòû, îêèñëèòåëüíûé 

ñòðåññ.
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Method of Correction of Chronic Carrageenan-Induced Gastroenterocolitis by Antioxidant Vitamins

Tkachenko A.S., Gopkalov V.H., Martynova S.N.

Abstract. Nowadays antioxidant therapy has been widely used for the treatment of various inflammatory diseases 

that can be explained by involvement of free radicals in the process of inflammation. Modern antioxidant therapy 

includes several types of drugs, for example, antioxidant vitamins. It has been proven that antioxidant vitamins decrease 

the intensity of lipid peroxidation in various inflammatory processes, but the influence of them on chronic carragenan-

induced gastroenterocolitis is still unknown.

The aim of the research was to study the possibility of correction of chronic carrageenan-induced gastroenterocolitis 

by oral administration of antioxidant vitamins.

The female Wistar rats were used for the experiment. Chronic carrageenan-induced gastroenterocolitis was 

reproduced by the free access of animals to 1% solution of carrageenan in drinking water. Laboratory animals 

were randomly divided into 3 groups. Group ¹ 1 consisted of experimental animals, who consumed food additive 

carrageenan during 4 weeks, which led to the development of chronic gastroenterocolitis. Its development was proven 

morphologically and biochemically. Group ¹ 2 consisted of experimental animals with chronic gastroenterocolitis 

developed due to 4 weeks of carrageenan administration, who orally consumed antioxidant vitamins (-tocopherol at 

the rate of 20 mg\kg, -carotene at the rate of 5 mg\kg and ascorutinum at the rate of 50 mg\kg). Group ¹ 3 included 

intact animals.

Manipulations with animals were carried out in accordance with the provisions of the European Convention for the 

Protection of Vertebrate Animals used for Experimental and other Scientific Purposes (Strasbourg, 1986). The level 

of tumor necrosis factor-alpha (TNF-) in serum was determined by ELISA. The concentration of malonic dialdehyde 

and dienic conjugates in serum of animals was measured spectrophotometrically. The activity of serum catalase was 

determined by spectrofluorometrical method.

Results. Development of chronic carrageenan-induced gastroenterocolitis was accompanied by elevation of 

serum malonic dialdehyde and dienic conjugates, slight activation of catalase in blood and increase in TNF-. Oral 

administration of antioxidant vitamins caused the decrease in malonic dialdehyde and dienic conjugates, further 

activation of catalase and noticeable increase in serum TNF-. 

Conclusions. Oral intake of antioxidant vitamins in carrageenan-induced gastroenterocolitis leads to downregulation 

of lipid preoxidation, increase in the activity of serum catalase and reduction of the intensity of the inflammatory process.

Keywords: gastroenterocolitis, carrageenan, rats, antioxidant vitamins, oxidative stress.

Ðåöåíçåíò – ïðîô.  Íåïîðàäà Ê.Ñ.

Ñòàòòÿ íàä³éøëà 08.06.2015 ð.




