
���������	
� �
��
���������
���� �
��
��

DOI: 10.30906/0869-2092-2020-83-7-3-6

ÖÅÐÅÁÐÎÏÐÎÒÅÊÒÎÐÍÀß ÀÊÒÈÂÍÎÑÒÜ ÌÀËÜÂÈÄÈÍÀ, ÃÈÏÅÐÎÇÈÄÀ

È ÃËÈÖÈÒÅÈÍÀ Â ÓÑËÎÂÈßÕ ÔÎÊÀËÜÍÎÉ ÈØÅÌÈÈ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ

À. Â. Âîðîíêîâ, Ñ. À. Íèãàðÿí*, Ä. È. Ïîçäíÿêîâ1

Èçó÷åíû öåðåáðîïðîòåêòîðíûå ñâîéñòâà ôëàâîíîèäîâ ìàëüâèäèíà, ãèïåðîçèäà è

ãëèöèòåèíà â óñëîâèÿõ ýêñïåðèìåíòàëüíîé ôîêàëüíîé èøåìèè ãîëîâíîãî ìîçãà ó

êðûñ. Èøåìèþ ãîëîâíîãî ìîçãà âîñïðîèçâîäèëè ìåòîäîì íåîáðàòèìîé ïðàâîñòîðîí-

íåé òåðìîêîàãóëÿöèè ñðåäíåé ìîçãîâîé àðòåðèè. Èññëåäóåìûå ñîåäèíåíèÿ â äîçå

100 ìã/êã è ïðåïàðàò ñðàâíåíèÿ ìåêñèäîë (100 ìã/êã) ââîäèëè íà ïðîòÿæåíèè 4 äíåé ñ

ìîìåíòà âîñïðîèçâåäåíèÿ öåðåáðàëüíîé èøåìèè. Îöåíèâàëè èçìåíåíèå ñëåäóþùèõ

ïîêàçàòåëåé: ïîâåäåí÷åñêàÿ àêòèâíîñòü æèâîòíûõ â òåñòå “Óñëîâíûé ðåôëåêñ ïàññèâ-

íîãî èçáåãàíèÿ” è òåñòå “Ýêñòðàïîëÿöèîííîå èçáàâëåíèå”, êîíöåíòðàöèÿ ìîëî÷íîé,

ïèðîâèíîãðàäíîé êèñëîò è ãîìîöèñòåèíà, ñòåïåíü ãèäðàòàöèè ìîçãîâîé òêàíè, âåëè-

÷èíà çîíû öåðåáðàëüíîãî íåêðîçà. Íà ôîíå ââåäåíèÿ êðûñàì èçó÷àåìûõ ñîåäèíåíèé

îòìå÷åíî âîññòàíîâëåíèå ïàìÿòíîãî ñëåäà, íîðìàëèçàöèÿ áèîõèìè÷åñêèõ ïîêàçàòå-

ëåé, ñíèæåíèå âåëè÷èíû îòåêà ãîëîâíîãî ìîçãà è ðàçìåðà çîíû íåêðîçà. Íàèáîëåå âû-

ðàæåííûé ýôôåêò îòìå÷åí ïðè ïðèìåíåíèè ìàëüâèäèíà.

Êëþ÷åâûå ñëîâà: öåðåáðàëüíàÿ èøåìèÿ; ôëàâîíîèäû; ìàëüâèäèí; öåðåáðîïðîòåêòîðû.

ÂÂÅÄÅÍÈÅ

Èøåìè÷åñêèé èíñóëüò ÿâëÿåòñÿ îäíîé èç îñíîâíûõ

ïðè÷èí ñìåðòíîñòè íàñåëåíèÿ â ìèðå [7, 11]. Íàèáîëåå

ðàñïðîñòðàíåííûìè ïðè÷èíàìè ÿâëÿþòñÿ îêêëþçèÿ

ñîñóäîâ, ïîòåðÿ öåëîñòíîñòè ñîñóäîâ (èç-çà ðàçðûâà

ñîñóäèñòîé ñòåíêè ëèáî èç-çà ñîïóòñòâóþùèõ çàáîëå-

âàíèé), à òàêæå íàðóøåíèå ôèçèîëîãèè êðîâè [9].

Âàæíåéøåé ïàòîôèçèîëîãè÷åñêîé îñîáåííîñòüþ èøå-

ìè÷åñêîãî èíñóëüòà ÿâëÿåòñÿ îãðàíè÷åíèå ìîçãîâîãî

êðîâîòîêà, âñëåäñòâèå ÷åãî óìåíüøàåòñÿ ñíàáæåíèå

êëåòîê ìîçãà êèñëîðîäîì, â êîíå÷íîì èòîãå ïðèâîäÿ-

ùåå ê “ñáîþ” ïåðåíîñà ýëåêòðîíîâ â äûõàòåëüíîé

öåïè (ìèòîõîíäðèàëüíîé äèñôóíêöèè) è óñèëåíèþ

îêèñëèòåëüíîãî ñòðåññà, âîñïàëåíèÿ, ýêñàéòîòîêñè÷-

íîñòè è àïîïòîçà [6, 7, 10].

Ñëîæíûé ïàòîãåíåç èøåìè÷åñêîãî èíñóëüòà, îãðà-

íè÷åííîñòü âîçìîæíîñòåé ôàðìàêîëîãè÷åñêîé êîððåê-

öèè ïîñòèíñóëüòíûõ ñîñòîÿíèé ñîçäàþò ïðåäïîñûëêè

äëÿ èññëåäîâàíèÿ íîâûõ âåùåñòâ, ñïîñîáíûõ ïðÿìî

èëè êîñâåííî îêàçûâàòü âëèÿíèå íà çâåíüÿ èøåìè÷å-

ñêîãî êàñêàäà [13].

Îïèðàÿñü íà ëèòåðàòóðíûå äàííûå, ñëåäóåò îòìå-

òèòü, ÷òî ñðåäè ïðèðîäíûõ ñîåäèíåíèé — ïåðñïåêòèâ-

íûõ öåðåáðîïðîòåêòîðîâ — âûäåëÿþò ôëàâîíîèäû,

êîòîðûå îáëàäàþò øèðîêèì ñïåêòðîì ôàðìàêîëîãè÷å-

ñêîé àêòèâíîñòè, ìèíèìàëüíûì ïðîÿâëåíèåì ïîáî÷-

íûõ ýôôåêòîâ, à òàêæå âîçìîæíîñòüþ ïðèìåíåíèÿ â

êîìïëåêñíîé òåðàïèè [16]. Äàííûå ñîåäèíåíèÿ îáëà-

äàþò ðÿäîì ôàðìàêîëîãè÷åñêèõ ñâîéñòâ, ñðåäè êîòî-

ðûõ àíòèîêñèäàíòíîå, ìåòàáîëè÷åñêîå, ïðîòèâîâîñïà-

ëèòåëüíîå, èììóíîñòèìóëèðóþùåå äåéñòâèå [8, 11].

Ïðèìåíåíèå ôëàâîíîèäîâ ìîæåò îêàçàòüñÿ ïåð-

ñïåêòèâíûì íàïðàâëåíèåì ïðîôèëàêòèêè è/èëè ëå÷å-

íèÿ èøåìè÷åñêèõ ïîðàæåíèé ãîëîâíîãî ìîçãà.

Öåëüþ èññëåäîâàíèÿ ÿâëÿëîñü èçó÷åíèå öåðåáðî-

ïðîòåêòîðíûõ ñâîéñòâ ôëàâîíîèäîâ ìàëüâèäèíà, ãè-

ïåðîçèäà è ãëèöèòåèíà â óñëîâèÿõ ýêñïåðèìåíòàëüíîé

ôîêàëüíîé èøåìèè ãîëîâíîãî ìîçãà ó êðûñ.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Èññëåäîâàíèå ïðîâåäåíî íà 48 êðûñàõ-ñàìöàõ ëè-

íèè Âèñòàð ìàññîé 220 – 240 ã, ðàçäåëåííûõ íà 8 ðàâíûõ

ãðóïï (n = 6). Ðàáîòà ñ æèâîòíûìè âûïîëíåíà â ñîîòâåò-

ñòâèè ñ îáùåïðèíÿòûìè ýòè÷åñêèìè íîðìàìè: Åâðîïåé-

ñêîé Êîíâåíöèåé ïî çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, èñ-

ïîëüçóåìûõ äëÿ ýêñïåðèìåíòàëüíûõ öåëåé [2].

Ïðåäâàðèòåëüíî æèâîòíûå áûëè ðàíäîìèçèðîâàíû

ïî ïîâåäåí÷åñêîé àêòèâíîñòè â òåñòàõ “Óñëîâíûé ðåô-

ëåêñ ïàññèâíîãî èçáåãàíèÿ” (ÓÐÏÈ) è “Ýêñòðàïîëÿöè-

îííîå èçáàâëåíèå” (ÝÈ). Ïåðâàÿ ãðóïïà êðûñ — ëîæ-

íîîïåðèðîâàííûå (ËÎ) æèâîòíûå, âòîðàÿ — æèâîò-

íûå ãðóïïû íåãàòèâíîãî êîíòðîëÿ (ÍÊ), ïîëó÷àëà

0,9 % ðàñòâîð íàòðèÿ õëîðèäà â ýêâèâàëåíòíîì îáúå-

ìå. Âòîðîé è ïîñëåäóþùèì ãðóïïàì êðûñ âîñïðîèçâî-

äèëè èøåìè÷åñêîå ïîâðåæäåíèå ãîëîâíîãî ìîçãà ìå-

òîäîì íåîáðàòèìîé îêêëþçèè ïðàâîé ñðåäíåé ìîçãî-

âîé àðòåðèè [13]. Â êà÷åñòâå ïðåïàðàòà ñðàâíåíèÿ áûë
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âûáðàí ìåêñèäîë (100 ìã/êã, Ìîñõèìôàðìïðåïàðàòû,

Ðîññèÿ) [14]. Ïðåïàðàò ñðàâíåíèÿ è èññëåäóåìûå ñî-

åäèíåíèÿ ââîäèëè èíòðàãàñòðàëüíî íà ñëåäóþùèå ñó-

òêè ïîñëå âîñïðîèçâåäåíèÿ èøåìèè è äàëåå íà ïðîòÿ-

æåíèè 3 äíåé. Ðàíåå áûëî óñòàíîâëåíî, ÷òî íàèáîëåå

âûðàæåííîå öåðåáðîòðîïíîå äåéñòâèå íåêîòîðûå ôëà-

âîíèäû îêàçûâàþò â äîçå 100 ìã/êã [1]. Â ñâÿçè ñ ýòèì

èññëåäóåìûå îáúåêòû — ãèïåðîçèä, ãëèöèòåèí è

ìàëüâèäèí ââîäèëè æèâîòíûì â äîçå 100 ìã/êã. Íà

4 ñóò ïðîâîäèëè òåñòû: ÓÐÏÈ è ÝÈ [4]. Äàëåå êðûñ

äåêàïèòèðîâàëè ïîä õëîðàëãèäðàòíûì íàðêîçîì

(350 ìã/êã âíóòðèáðþøèííî) è ïðîâîäèëè îöåíêó ñëå-

äóþùèõ ïîêàçàòåëåé: êîíöåíòðàöèÿ ìîëî÷íîé è ïèðî-

âèíîãðàäíîé êèñëîò â ñûâîðîòêå êðîâè, âåëè÷èíà

çîíû íåêðîçà. Ñîäåðæàíèå ìîëî÷íîé è ïèðîâèíîãðàä-

íîé êèñëîò îïðåäåëÿëè ýíçèìàòè÷åñêèì êîëîðèìåòðè-

÷åñêèì ìåòîäîì ñ ïðèìåíåíèåì ñòàíäàðòíîãî íàáîðà

ðåàêòèâîâ ïðîèçâîäñòâà ÍÏÔ “Àðáèñ +” (Ñàíêò-Ïå-

òåðáóðã, Ðîññèÿ). Îöåíêó çîíû íåêðîçà ïðîèçâîäèëè

òðèôåíèëòåòðàçîëèåâûì ìåòîäîì, â îñíîâå êîòîðîãî

èçìåíåíèå îïòè÷åñêîé ïëîòíîñòè õëîðîôîðìíîãî ýêñ-

òðàêòà ôîðìàçàíà ìåæäó íåêðîòèçèðîâàííûì è èí-

òàêòíûì ó÷àñòêàìè ãîëîâíîãî ìîçãà [3]. Ñòåïåíü ãèä-

ðàòàöèè ãîëîâíîãî ìîçãà îöåíèâàëè ìåòîäîì âûñóøè-

âàíèÿ, äëÿ ÷åãî ó æèâîòíûõ èçâëåêàëè ãîëîâíîé ìîçã,

èíêóáèðîâàëè 24 ÷ ïðè 60 °C. Âåëè÷èíó îòåêà ãîëîâ-

íîãî ìîçãà óñòàíàâëèâàëè ïî ðàçíèöå ìàññ äî è ïîñëå

èíêóáàöèè. Îáðàáîòêó ðåçóëüòàòîâ ýêñïåðèìåíòà ïðî-

âîäèëè ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè ñ ïðèìåíå-

íèåì ïàêåòà ïðèêëàäíûõ ïðîãðàìì Statistica 6.0

(StatSoft, Inc., ÑØÀ äëÿ îïåðàöèîííîé ñèñòåìû

Windows). Ïîëó÷åííûå äàííûå ïðîâåðÿëè íà íîðìàëü-

íîñòü ðàñïðåäåëåíèÿ ñ ïîìîùüþ êðèòåðèÿ Øàïèðî —

Óèëêà. Äëÿ ñðàâíåíèÿ ñðåäíèõ èñïîëüçîâàëè ANOVA ñ

àïîñòåðèîðíûì êðèòåðèåì Íüþìåíà — Êåéñëà. Â ñëó-

÷àå íåíîðìàëüíîãî ðàñïðåäåëåíèÿ ðåçóëüòàòîâ äàëü-

íåéøóþ ñòàòèñòè÷åñêóþ îáðàáîòêó äàííûõ ïðîâîäè-

ëè ñ èñïîëüçîâàíèåì êðèòåðèÿ Âèëêîêñîíà.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Âëèÿíèå ìàëüâèäèíà, ãèïåðîçèäà è ãëèöèòåèíà íà

êîãíèòèâíûå ôóíêöèè èçó÷àëè â òåñòå ÓÐÏÈ è â òåñòå

ÝÈ. Âðåìÿ ïîäíûðèâàíèÿ â òåñòå ÝÈ ó æèâîòíûõ, ïî-

ëó÷àâøèõ ìåêñèäîë, óìåíüøèëîñü íà 97,7 % (ð < 0,05)

îòíîñèòåëüíî ãðóïïû êðûñ ÍÊ. Ïîñëå ââåäåíèÿ æè-

âîòíûì ìàëüâèäèíà, ãèïåðîçèäà è ãëèöèòåèíà âðåìÿ

4 À. Â. Âîðîíêîâ è äð.
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Èññëåäóåìûé

ïàðàìåòð
ËÎ ÍÊ Ìåêñèäîë Ìàëüâèäèí Ãèïåðîçèä Ãëèöèòåèí

Ëàêòàò, ììîëü/ë 1,08 � 0,1 2,99 � 0,024 2,57 � 0,16* 2,15 � 0,143* 1,41 � 0,019* 1,7 � 0,029*

Ïèðóâàò, ìêìîëü/ë 100,38 � 1,1 200,68 � 15,6 116,0 � 4,986* 106,64 � 3,190* 117,96 � 8,748* 165,44 � 4,805*

Ãîìîöèñòåèí, íã/ìë 10,27 � 0,675 46,44 � 1,054 26,65 � 1,018* 31,46 � 1,19* 25,88 � 1,258* 41,94 � 1,074*

Ïðèìå÷àíèå: ËO — ãðóïïà ëîæíîîïåðèðîâàííûõ êðûñ, ÍÊ — ãðóïïà êðûñ íåãàòèâíîãî êîíòðîëÿ;

* ñòàòèñòè÷åñêè çíà÷èìî îòíîñèòåëüíî ãðóïïû æèâîòíûõ ÍÊ (êðèòåðèé Íüþìåíà — Êåéñëà; ð < 0,05).
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ËÎ ÍÊ Ìåêñèäîë Ìàëüâèäèí Ãèïåðîçèä Ãëèöèòåèí

Ðèñ. 1. Èçìåíåíèå àêòèâíîñòè êðûñ â òåñòàõ ÓÐÏÈ è ÝÈ íà ôîíå èññëåäóåìûõ ñîåäèíåíèé: 1 – ÓÐÏÈ, âðåìÿ ëàòåíòíîãî çàõîäà â

òåìíûé îòñåê; 2 – ÝÈ, ëàòåíòíîå âðåìÿ ïîäíûðèâàíèÿ.

Ïðèìå÷àíèå: ËO — ãðóïïà ëîæíîîïåðèðîâàííûõ êðûñ, ÍÊ — ãðóïïà êðûñ íåãàòèâíîãî êîíòðîëÿ;

* ñòàòèñòè÷åñêè çíà÷èìî îòíîñèòåëüíî ãðóïïû êðûñ ÍÊ (êðèòåðèé Íüþìåíà — Êåéñëà; ð < 0,05).



ïîäíûðèâàíèÿ áûëî ñîêðàùåíî íà 83,57 % (ð < 0,05),

61,63 % (ð < 0,05) è 54,58 % (ð < 0,05), ñîîòâåòñòâåí-

íî, â ñðàâíåíèè ñ ãðóïïîé æèâîòíûõ ÍÊ. Â òåñòå

ÓÐÏÈ îòìå÷åíî ïîëîæèòåëüíîå âëèÿíèå èññëåäóåìûõ

âåùåñòâ íà èçìåíåíèå ïàìÿòíîãî ñëåäà, ÷òî ïðîÿâëÿ-

ëîñü óäëèíåíèåì âðåìåíè ëàòåíòíîãî çàõîäà êðûñ â

òåìíûé îòñåê. Òàê, îòíîñèòåëüíî ãðóïïû æèâîòíûõ

ÍÊ ìàëüâèäèí, ãèïåðîçèä, ãëèöèòåèí âûçûâàëè óâå-

ëè÷åíèå äàííîãî ïîêàçàòåëÿ íà 205,54 % (ð < 0,05),

163,63 % (ð < 0,05) è 29,54 % (ð < 0,05), ñîîòâåòñòâåí-

íî. Â òåñòå ÓÐÏÈ ïðè ââåäåíèè êðûñàì ìàëüâèäèíà è

ãèïåðîçèäà íàáëþäàëè áîëåå âûðàæåííûé ýôôåêò (íà

78,76 %, ð < 0,05 è 53,98 %, ð < 0,05), ÷åì ïðè ââåäå-

íèè æèâîòíûì ìåêñèäîëà (ðèñ. 1).

Ôîêàëüíàÿ èøåìèÿ ãîëîâíîãî ìîçãà, âîñïðîèçâå-

äåííàÿ â ýêñïåðèìåíòàëüíûõ óñëîâèÿõ, âûçâàëà íåê-

ðîç ìîçãîâîé òêàíè ó êðûñ (52,38 � 3,03 %), ÷òî ñîîò-

âåòñòâóåò ëèòåðàòóðíûì äàííûì [12]. Ó æèâîòíûõ

ãðóïïû ÍÊ íàáëþäàëîñü òàêæå ïîâûøåíèå óðîâíÿ îá-

ðàçîâàíèÿ ëàêòàòà, ïèðóâàòà è ãîìîöèñòåèíà, îòíîñè-

òåëüíî ËÎ êðûñ — íà 176,85 % (ð < 0,05), 99,9 %

(ð < 0,05) è 352,2 % (ð < 0,05), ñîîòâåòñòâåííî, ÷òî ìî-

æåò ñâèäåòåëüñòâîâàòü îá èçìåíåíèÿõ ìåòàáîëè÷åñêèõ

ïðîöåññîâ â ãîëîâíîì ìîçãå, âîçíèêàþùèõ ïðè îñò-

ðûõ íàðóøåíèÿõ ìîçãîâîãî êðîâîîáðàùåíèÿ [6, 14].

Ââåäåíèå ýòèëìåòèëãèäðîêñèïèðèäèíà ñóêöèíàòà

îêàçàëî ïîëîæèòåëüíîå âëèÿíèå íà îáìåííûå ïðîöåñ-

ñû â ãîëîâíîì ìîçãå, ñíèæàÿ óðîâåíü îáðàçîâàíèÿ ëàê-

òàòà, ïèðóâàòà è ãîìîöèñòåèíà. Îòíîñèòåëüíî ãðóïïû

êðûñ ÍÊ ìåêñèäîë ñíèæàë îáðàçîâàíèå ëàêòàòà

(16,3 %, ð < 0,05), ïèðóâàòà (73,0 %, ð < 0,05) è ãîìî-

öèñòåèíà (72,1 %, ð < 0,05).

Ìàëüâèäèí ñïîñîáñòâîâàë óìåíüøåíèþ îáðàçîâà-

íèÿ ëàêòàòà (39,07 %, ð < 0,05), ïèðóâàòà (88,2 %,

ð < 0,05) è ãîìîöèñòåèíà (47,6 %, ð < 0,05) îòíîñè-

òåëüíî ãðóïïû êðûñ ÍÊ. Îòíîñèòåëüíî ãðóïïû êðûñ,

êîòîðûì ââîäèëè ìåêñèäîë, ìàëüâèäèí ñíèæàë êîí-

öåíòðàöèþ ëàêòàòà è ïèðóâàòà íà 19,5 % (ð < 0,05) è

8,8 % (ð < 0,05), ñîîòâåòñòâåííî. Ïðîâîäÿ îöåíêó çîíû

íåêðîçà íà ôîíå ââåäåíèÿ æèâîòíûì äàííîãî ñîåäèíå-

íèÿ, îáíàðóæåíî, ÷òî ìàëüâèäèí óìåíüøàë ñòåïåíü

íåêðîçà òêàíè íà 116,36 % (ð < 0,05) â ñðàâíåíèè ñ

ãðóïïîé ÍÊ. Îòíîñèòåëüíî ãðóïïû æèâîòíûõ, ïîëó-

÷àâøèõ ìåêñèäîë, ìàëüâèäèí ñíèæàë óðîâåíü íåêðî-

òèçèðîâàíèÿ òêàíè íà 17,96 % (ð < 0,05). Â îòíîøåíèè

ãðóïïû êðûñ, ïîëó÷àâøåé õîëèíà àëüôîñöåðàò, ìàëü-

âèäèí óìåíüøàë ñòåïåíü îáðàçîâàíèÿ ïèðóâàòà íà

42,31 % (ð < 0,05). Ïðè ñðàâíåíèè ñ äðóãèìè ïîêàçàòå-

ëÿìè ñòàòèñòè÷åñêè çíà÷èìûõ ðåçóëüòàòîâ íå íàáëþ-

äàëè (òàáëèöà, ðèñ. 2).

Ïðè ââåäåíèè æèâîòíûì ãëèöèòåèíà óñòàíîâëåíî,

÷òî ñîåäèíåíèå ñïîñîáñòâîâàëî óìåíüøåíèþ óðîâíåé

ëàêòàòà (75,8 %, ð < 0,05), ïèðóâàòà (21,3 %, ð < 0,05) è

ãîìîöèñòåèíà (10,7 %, ð < 0,05) îòíîñèòåëüíî ãðóïïû

æèâîòíûõ ÍÊ. Â ñðàâíåíèè ñ ãðóïïîé æèâîòíûõ, ïî-

ëó÷àâøèõ ìåêñèäîë, ãëèöèòåèí óìåíüøàë óðîâåíü îá-

ðàçîâàíèÿ ëàêòàòà íà 51,17 % (ð < 0,05). Ó êðûñ, êîòî-

ðûì ââîäèëè ãëèöèòåèí, îòìå÷åíî ñíèæåíèå óðîâíÿ

íåêðîçà ãîëîâíîãî ìîçãà íà 40,43 % (ð < 0,05) â ñðàâ-

íåíèè ñ ãðóïïîé êðûñ ÍÊ, ïðè ýòîì ãëèöèòåèí íå îêà-

çûâàë ñòàòèñòè÷åñêè çíà÷èìîãî âëèÿíèÿ íà ñòåïåíü

îáðàçîâàíèÿ îòåêà ãîëîâíîãî ìîçãà.

Ãèïåðîçèä, â ñâîþ î÷åðåäü, ïðîÿâëÿë íàèáîëüøóþ

ýôôåêòèâíîñòü ñðåäè èçó÷àåìûõ ñîåäèíåíèé. Ïðè åãî

ââåäåíèè îòìå÷åíî ñíèæåíèå ëàêòàòà (112,05 %,

ð < 0,05), ïèðóâàòà (70,13 %, ð < 0,05) è ãîìîöèñòåèíà

(79,44 %, ð < 0,05) îòíîñèòåëüíî ãðóïïû êðûñ ÍÊ. Ïî

âëèÿíèþ íà èçó÷àåìûå áèîõèìè÷åñêèå ïîêàçàòåëè ãè-

ïåðîçèä ïðåâîñõîäèë ìåêñèäîë, ñíèæàÿ ñòåïåíü îáðà-

çîâàíèÿ ëàêòàòà íà 82,27 % (ð < 0,05). Ó æèâîòíûõ, êî-

Öåðåáðîïðîòåêòîðíàÿ àêòèâíîñòü ìàëüâèäèíà, ãèïåðîçèäà è ãëèöèòåèíà 5
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ÍÊ Ìåêñèäîë Ìàëüâèäèí Ãèïåðîçèä Ãëèöèòåèí

Ðèñ. 2. Âëèÿíèå ìàëüâèäèíà, ãèïåðîçèäà è ãëèöèòåèíà íà ñòåïåíü îáðàçîâàíèÿ íåêðîçà è îòåêà ãîëîâíîãî ìîçãà â óñëîâèÿõ ôîêàëü-

íîé èøåìèè ìîçãà êðûñ: 1 – íåêðîç; 2 – îò¸ê.

* Ñòàòèñòè÷åñêè çíà÷èìî îòíîñèòåëüíî ãðóïïû êðûñ ÍÊ (êðèòåðèé Íüþìåíà — Êåéñëà; ð < 0,05).



òîðûì ââîäèëè ãèïåðîçèä, íàáëþäàëîñü óìåíüøåíèå

ñòåïåíè íåêðîòèçèðîâàííîñòè ìîçãîâîé òêàíè íà

51,17 % (ð < 0,05) â ñðàâíåíèè ñ ãðóïïîé êðûñ ÍÊ.

Îòåê ãîëîâíîãî ìîçãà ãèïåðîçèä ñíèæàë íà 7,7 %

(ð < 0,05) îòíîñèòåëüíî ãðóïïû æèâîòíûõ ÍÊ.

Ëàêòàò, ïèðóâàò è ãîìîöèñòåèí ÿâëÿþòñÿ âàæíûìè

áèîìàðêåðàìè ìíîãèõ ïàòîëîãè÷åñêèõ ñîñòîÿíèé ãî-

ëîâíîãî ìîçãà, ñðåäè êîòîðûõ ìîæíî âûäåëèòü èí-

ñóëüò, áîëåçíü Àëüöãåéìåðà, à òàêæå ãðóïïó íàñëåäñò-

âåííûõ çàáîëåâàíèé, ñâÿçàííûõ ñ äèñôóíêöèåé ìèòî-

õîíäðèé [3, 15]. Èçâåñòíî, ÷òî îäíîé èç ðåàêöèé ìîç-

ãîâîé òêàíè íà íàðóøåíèå êðîâîòîêà ÿâëÿåòñÿ

àêòèâàöèÿ àíàýðîáíîãî ãëèêîëèçà è, âñëåäñòâèå ýòîãî,

óâåëè÷åíèå îáðàçîâàíèÿ ëàêòàòà, çà ñ÷åò ÷åãî è ïðîèñ-

õîäèò ôîðìèðîâàíèå ìåòàáîëè÷åñêîãî ëàêòàòàöèäîçà.

Äàëüíåéøèå ïðîöåññû â èòîãå ïðèâîäÿò ê íàðóøåíèþ

èîííîãî ãîìåîñòàçà, ñîïðîâîæäàþùåãîñÿ îòåêîì êëå-

òîê, îñìîòè÷åñêîìó ëèçèñó êëåòîê, â ðåçóëüòàòå ÷åãî

âîçíèêàåò íåêðîç â çîíå èøåìè÷åñêîé òåíè [16].

Â ïðîâåäåííîì èññëåäîâàíèè ïîêàçàíî, ÷òî ìàëüâè-

äèí, ãëèöèòåèí è ãèïåðîçèä ñïîñîáñòâóþò óìåíüøå-

íèþ îáðàçîâàíèÿ ëàêòàòà, ïèðóâàòà è ãîìîöèñòåèíà â

ñûâîðîòêå êðîâè íà ôîíå öåðåáðàëüíîé èøåìèè ó

êðûñ. Òàêèì îáðàçîì, èññëåäóåìûå ñîåäèíåíèÿ îêàçû-

âàþò ïîëîæèòåëüíîå âëèÿíèå íà ìåòàáîëè÷åñêèå ïðî-

öåññû â ãîëîâíîì ìîçãå. Ýòî óêàçûâàåò íà ïåðñïåêòèâ-

íîñòü äàëüíåéøåãî óãëóáëåííîãî èçó÷åíèÿ ôåíîëüíûõ

ñîåäèíåíèé ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ.

ÂÛÂÎÄÛ

1. Ïðè âîñïðîèçâåäåíèè ôîêàëüíîé èøåìèè ãîëîâ-

íîãî ìîçãà âîçíèêàåò íåêðîç ìîçãîâîé òêàíè ó êðûñ,

ñîïðîâîæäàåìûé ðàçâèòèåì êîãíèòèâíûõ íàðóøåíèé.

Óõóäøàåòñÿ ìåòàáîëèçì è ýíåðãîîáìåí ãîëîâíîãî ìîç-

ãà: óâåëè÷èâàåòñÿ óðîâåíü ëàêòàòà, ïèðóâàòà, ãîìîöè-

ñòåèíà.

2. Ìàëüâèäèí, ãèïåðîçèä è ãëèöèòåèí â òåñòå ÝÈ

ñîêðàùàþò âðåìÿ ëàòåíòíîãî ïîäíûðèâàíèÿ êðûñ ïî

ñðàâíåíèþ ñ ãðóïïîé æèâîòíûõ ÍÊ. Â òåñòå ÓÐÏÈ îò-

ìå÷åíî óäëèíåíèå âðåìåíè ëàòåíòíîãî çàõîäà êðûñ â

òåìíûé îòñåê îòíîñèòåëüíî ãðóïïû æèâîòíûõ ÍÊ. Ó

êðûñ, ïîëó÷àâøèõ ìàëüâèäèí, ãèïåðîçèä, ãëèöèòåèí,

âûÿâëåíî óâåëè÷åíèå äàííîãî ïîêàçàòåëÿ.

3. Ìàëüâèäèí, ãëèöèòåèí è ãèïåðîçèä óìåíüøàþò

îáðàçîâàíèå ëàêòàòà, ïèðóâàòà è ãîìîöèñòåèíà ïî

ñðàâíåíèþ ñ ãðóïïîé æèâîòíûõ ÍÊ. Ìàëüâèäèí ñíè-

æàåò ñòåïåíü íåêðîçà è îòåêà ìîçãîâîé òêàíè.
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EVALUATION OF THE CEREBROPROTECTIVE PROPERTIES OF MALVIDIN,

HYPEROSIDE AND GLYCITEIN UNDER CONDITIONS OF FOCAL BRAIN ISCHEMIA

A. V. Voronkov
1
, S. A. Nigaryan

1
, and D. I. Pozdnyakov

1

1
Pyatigorsk Medical and Pharmaceutical Institute, Branch of the Volgograd State Medical University, prosp. Kalinina 11,

Pyatigorsk, 357532 Russia

The cerebroprotective properties of flavonoids malvidin, hyperoside, and glycitein under experimental focal cerebral ischemia conditions in rats were studied.

Brain ischemia was reproduced by irreversible right-sided thermocoagulation of the middle cerebral artery. The test compounds at a dose of 100 mg/kg and the

reference drug mexidol (100 mg/kg) were administered for 4 days after the onset of cerebral ischemia induction. The study evaluated changes in the following

indicators: the animal’s behavioral activity in the tests for “conditioned reflex of passive avoidance” and “extrapolation disposal”, the concentration of lactic

and pyruvic acids and homocysteine, the degree of hydration of the brain tissue, and the size of the zone of cerebral necrosis. As a result, it was found that the

administration of studied drugs to rats led to the restoration of a memory trace, normalization of biochemical indices, and a decrease in the volume of cerebral

edema and the size of the necrosis zone in comparison to the control group. The most pronounced positive effect was noted with the use of malvidin.

Keywords: cerebral ischemia; rats; flavonoids; malvidin, cerebroprotectors.
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