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Âñòóïëåíèå. Îäíèì èç ÷àñòûõ è íàèáîëåå ïðî-
ãíîçèðóåìûõ íåáëàãîïðèÿòíûõ ñîñóäèñòûõ çàáî-
ëåâàíèé ãîëîâíîãî ìîçãà ÿâëÿåòñÿ èíñóëüò. Íîâûì 
è ïåðñïåêòèâíûì íàïðàâëåíèåì ñîâðåìåííîãî ôè-
çèîòåðàïåâòè÷åñêîãî âëèÿíèå íà äèíàìèêó ðàçâèòèÿ 
èíñóëüòà ñ÷èòàåòñÿ òðàíñêðàíèàëüíàÿ ïîëÿðèçàöèÿ 
(ñòèìóëÿöèÿ) ìîçãà, õîòÿ ýòîò ìåòîä èìååò îïðåäå-
ëåííûå ñóùåñòâåííûå îãðàíè÷åíèÿ [8]. Äîêàçàíî 
ôóíêöèîíàëüíîå âîññòàíîâëåíèå ÖÍÑ ïðè ñòèìóëÿ-
öèè íåîêîðòåêñà àíîäîì ïîñòîÿííîãî òîêà, ôîðìîâà-
íèå ïîëÿðèçàöèîííîé äîìèíàíòû, êîòîðàÿ îêàçûâàåò 
ïðîòåêòîðíîå äåéñòâèå íà íåðâíûå êëåòêè â óñëîâèÿõ 
èíñóëüòà, íåéðîòðàâìû è ïðè ïåðåäîçèðîâêå îáùèìè 
àíåñòåòèêàìè, íî èññëåäîâàíèé öèòîïðîòåêòîðíîãî 
âëèÿíèÿ ïîëÿðèçàöèè íà ìîðôîëîãè÷åñêîì óðîâíå íå 
ïðîâîäèëèñü [2, 5, 6]. 

Ñëåäîâàòåëüíî, öåëüþ èññëåäîâàíèÿ áûëî èçó-
÷åíèå âëèÿíèå ïîëÿðèçàöèè àíîäîì ïîñòîÿííîãî òîêà 
(ìèêðîïîëÿðèçàöèè íåîêîðòåêñà) íà äèñòðîôè÷åñêèå 
èçìåíåíèÿ íåîêîðòåêñà ïðè èíñóëüòå. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Èññëåäîâàíèå 
ïðîâåäåíî íà 55 áåëûõ ëàáîðàòîðíûõ ìûøàõ ñàìêàõ 
âåñîì 15-18ã. Îïûòíûå æèâîòíûå áûëè ðàçäåëåíû 
íà ïÿòü ãðóïï: I – êîíòðîëü, èíòàêòíûå æèâîòíûå (n = 10); 
II – ëîæíîîïåðèðîâàííûå æèâîòíûå (n = 8); III – èíñóëüò-
íàÿ ãðóïïà (n = 17); IV – ãðóïïà ñ èíñóëüòîì è ïîëÿðèçà-
öèåé àíîäîì ïîñòîÿííîãî òîêà ÑÌÊ (n = 10). Èññëåäóå-
ìûå ïðåïàðàòû ââîäèëè îäíîêðàòíî ÷åðåç 2 ÷àñà ïîñëå 
çàâåðøåíèÿ îïåðàöèè âîñïðîèçâåäåíèÿ ó æèâîòíûõ 
îñòðîãî ãåìîððàãè÷åñêîãî èíñóëüòà [4]. Â ýòîì ìåòî-
äå èñïîëüçîâàíî ìåõàíè÷åñêîå ïîâðåæäåíèå òêàíè 
è ñîñóäîâ â îáëàñòè âíóòðåííåé êàïñóëû ãîëîâíîãî 
ìîçãà (ÀÐ = -1,0ìì, L = 1,5ìì, H = 3,0ìì) âðàùàòåëüíû-
ìè äâèæåíèÿìè ìàíäðåíà-íîæà, ýòî ñîïðîâîæäàëîñü 
íàòåêàíèåì êðîâè â ýòó îáëàñòü äåñòðóêöèè (ò.å. ôîð-
ìèðîâàëñÿ ïîñòòðàâìàòè÷åñêèé âàðèàíò èíòðàöåðå-
áðàëüíîé ãåìàòîìû). Ëîæíîîïðèðîâàííûì æèâîòíûì 
ïðîâîäèëè òå æå ïðîöåäóðû, íî áåç ââåäåíèÿ ìàíäðå-
íà. Æèâîòíûå áûëè äåêàïèòèðîâàíû íà âîñüìûå ñóòêè 
ïîñëå âîñïðîèçâåäåíèÿ àóòîãåìîððàãè÷åñêîãî èí-
ñóëüòà â óñëîâèÿõ ïîâåðõíîñòíîãî ýôèðíîãî íàðêîçà. 
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Ìîçã áûñòðî ôèêñèðîâàëè â òå÷åíèå ñóòîê â 10 % íåé-
òðàëüíîì ôîðìàëèíå. Âñå ðàáîòû ñ æèâîòíûìè ïðîâî-
äèëèñü ñîãëàñíî Guide for the Care and Use of Laboratory 
Animals [7]. Ïîñëå ñòàíäàðòíîé ãèñòîëîãè÷åñêîé ïðî-
âîäêè òêàíü çàëèâàëè â ïàðàôèí. Äëÿ èçó÷åíèÿ ìîð-
ôîëîãè÷åñêèõ ïîêàçàòåëåé êëåòîê èçãîòîâëÿëè 10-ìè-
êðîííûå ñðåçû ôðîíòàëüíîé êîðû ãîëîâíîãî ìîçãà, 
êîòîðûå äåïàðàôèíèðîâàëè è îêðàøèâàëè ãåìàòîê-
ñèëèí-ýîçèíîì [3]. Ìîðôîìåòðè÷åñêèå èññëåäîâàíèÿ 
ïðîâîäèëèñü íà ìèêðîñêîïå Olympus BX 51 (ßïîíèÿ). 
Î ôóíêöèîíàëüíîì ñîñòîÿíèè âûæèâøèõ íåðâíûõ êëå-
òîê ñóäèëè íà îñíîâàíèè èçìåíåíèÿ ïëîùàäè è ïåðè-
ìåòðà ÿäåð è ïåðèêàðèîíà íåéðîíîâ è íåéðîãëèàëü-
íîãî èíäåêñà. Íà îñíîâå ïîëó÷åííûõ ðåçóëüòàòîâ áûë 
âû÷èñëåíû èíäåêñ íåéðîäåãåíåðàöèè è äåãåíåðàöèè 
ãëèàëüíûõ êëåòîê íà îñíîâàíèè èçó÷åíèÿ îòíîøåíèÿ 
÷èñëà æèâûõ êëåòîê ê ïîãèáøèì [1]. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ñòðóêòóðíûå èçìåíåíèÿ ÑÌÊ ãîëîâíîãî ìîçãà 

êðûñ ïðè ãåìîððàãè÷åñêîì èíñóëüòå. ×åðåç 2-3 ÷ 
îò ìîìåíòà ìîäåëèðîâàíèÿ îñòðîãî ïîñòòðàâìàòè-
÷åñêîãî àóòîãåìîððàãè÷åñêîãî èíñóëüòà îáíàðóæè-
âàåòñÿ çîíà êðîâîèçëèÿíèÿ â îáëàñòè ìåõàíè÷åñêîé 
äåñòðóêöèè ó âñåõ áåñ èñêëþ÷åíèÿ ïîäîïûòíûõ æè-
âîòíûõ, ïðåèìóùåñòâåííî â îáëàñòè Capsula interna. 
Íà ãèñòîëîãè÷åñêèõ ïðåïàðàòàõ íàáëþäàåòñÿ êàðòèíà 
ñâèäåòåëüñòâóþùàÿ îá óñêîðåííîì ðàçâèòèè è óñóãó-
áëåíèè ñòðóêòóðíûõ ïàòîöèòîëîãè÷åñêèõ íàðóøåíèé 
â íåîêîðòåêñå. Îòìå÷àþòñÿ âûðàæåííûå èçìåíåíèÿ 
öåðåáðîêîðòåêñà ñî ñòîðîíû ñîñóäîâ è ìåæêëåòî÷-
íîãî âåùåñòâà, ðåçêî âûðàæåííûé îòåê òêàíè ìîçãà 
ðàçâèâàþùèéñÿ â ðåçóëüòàòå íàðóøåíèÿ ãåìî-, ëèê-
âîðîäèíàìèêè. Â ÷àñòíîñòè ðåãèñòðèðóþòñÿ ðåçêî 
âûðàæåííîå ïîëíîêðîâèå è ÿâëåíèÿ ñòàçà êðîâè 
â ìåëêèõ ñîñóäàõ ìîçãà, ðàçâèòèå îò÷åòëèâîãî ïåðè-
âàñêóëÿðíîãî îòåêà, à òàêæå îáíàðóæåíèå îòäåëüíûõ 
ìåëêèõ («òî÷å÷íûõ») ïåðèâàñêóëÿðíûõ êðîâîèçëèÿ-
íèé. Îòìå÷àþòñÿ ïðèçíàêè íàáóõàíèÿ è çíà÷èòåëü-
íûé ïåðèíåéðèòíûé îòåê (ãëàâíûì îáðàçîì â îáëàñòè 
äåíäðèòîâ). Â íåîêîðòåêñå îáíàðóæèâàþòñÿ ïðèçíàêè 
àêòèâàöèè ãëèîöèòîâ, ÷òî ñîïðîâîæäàåòñÿ óñèëåíèåì 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 2 (123)40

ÄÈÑÊÓÑ²¯

òèíêòîðèàëüíûõ ñâîéñòâ èõ öèòîïëàçìû â âèäå ðåç-
êîãî ãèïåðõðîìàòîçà è óìåðåííîãî íàáóõàíèÿ ÿäåð 
êëåòîê. Óêàçàííûå èçìåíåíèÿ ñîïðîâîæäàþòñÿ îò-
÷åòëèâûì ñàòåëëèòîçîì, ò.å. ñêîïëåíèåì íåñêîëüêèõ 
ãëèàëüíûõ êëåòîê â îáëàñòè òåë è äåíäðèòîâ ïèðà-
ìèäíûõ íåéðîíîâ. Â ïèðàìèäíûõ íåéðîíàõ îò÷åòëèâî 
âûðàæåíû ÿâëåíèÿ öåíòðàëüíîãî è ïåðèôåðè÷åñêîãî 
òèãðîëèçà. Îá ýòîì óáåäèòåëüíî ñâèäåòåëüñòâóåò 
ðåçêîå ñîêðàùåíèå ñóáñòàíöèè Íèññëÿ â öèòîïëàçìå 
êëåòîê, ïðè÷åì â îòäåëüíûõ êëåòêàõ ãëûáêè ñîõðàíÿ-
þòñÿ òîëüêî â îáëàñòè ïàðàíóêëåàðíîé öèòîïëàçìû. 
Íà ïðåïàðàòàõ ìîçãà îïûòíûõ êðûñ îòìå÷àþòñÿ ãè-
áåëü èëè äèñòðîôè÷åñêèå èçìåíåíèÿ â íåéðîíàõ ÑÌÊ 
ïðè ýòîì äèñòðîôèÿ ïèðàìèäíûõ íåéðîíîâ âûðàæà-
åòñÿ äåôîðìàöèåé è ãåòåðîõðîìíûì ïðîêðàøèâàíè-
åì öèòîïëàçìû. 

Ïðîâåäåííûå íàìè íàáëþäåíèÿ ïîêàçàëè, ÷òî 
ôóíêöèè íåéðîíîâ â ðàçëè÷íûõ ñëîÿõ íåîêîðòåêñà 
ïðè ðàçâèòèè îñòðîãî ãåìîððàãè÷åñêîì èíñóëüòå ñó-
ùåñòâåííî îòëè÷àþòñÿ: â ïîâåðõíîñòíûõ, ôèëîãåíå-
òè÷åñêè áîëåå ìîëîäûõ îòäåëàõ èçìåíåíèÿ ïðîÿâëÿ-
ëèñü áîëåå îò÷åòëèâî, ÷åì â íèæåëåæàùèõ (íàïðèìåð, 
ïÿòîì) ñëîÿõ. Òàê, â òðåòüåì ñëîå ÑÌÊ îòìå÷àåòñÿ 
áîëüøîå ÷èñëî ñìîðùåííûõ, äåôîðìèðîâàííûõ, 

äèôôóçíî îêðàøåííûõ íåéðîíîâ. Öèòîïëàçìà ýòèõ 
ïèðàìèäíûõ íåéðîíîâ ãîìîãåííî è èíòåíñèâíî îêðà-
øåíà, íà çíà÷èòåëüíîì ðàññòîÿíèè îò òåë íåéðîíîâ 
ïðîñëåæèâàþòñÿ îêðàøåííûå àïèêàëüíûå è áàçàëü-
íûå äåíäðèòû. Îáíàðóæèâàþòñÿ òàêæå íåéðîíû â ñî-
ñòîÿíèè íàáóõàíèÿ è êëåòêè-òåíè. Â íåéðîíàõ áîëåå 
ãëóáîêèõ (IV-V²) ñëîÿõ îòìå÷àåòñÿ èíàÿ êàðòèíà ýòèõ 
èçìåíåíèé – áîëüøîå êîëè÷åñòâî êëåòîê ñ êðóïíû-
ìè ñâåòëûìè ÿäðàìè, âîêðóã êîòîðûõ ðàñïîëàãàþòñÿ 
îáîäêè öèòîïëàçìû, ñîäåðæàùèå ãëûáêè òèãðîèäà, 
÷òî â äàííîì ñëó÷àå ìîæåò ðàññìàòðèâàòüñÿ êàê ïðè-
çíàê èíñóëüò-èíäóöèðîâàííîãî èñòîùåíèÿ êëåòî÷íûõ 
ýëåìåíòîâ. ßäðà ïèðàìèäíûõ íåéðîíîâ îòëè÷àþòñÿ 
ìåæäó ñîáîé – îíè êàæóòñÿ ëèáî óâåëè÷åíû â îáúåìå, 
èëè, çíà÷èòåëüíî ÷àùå, – â ñîñòîÿíèè äåôîðìàöèè, 
ñìîðùèâàíèÿ è, äàæå äåñòðóêöèè ÿäåð. ßäðà ïèðà-
ìèäíûõ íåéðîíîâ ÑÌÊ ãèïåðõðîìíû, çàíèìàþò ìàð-
ãèíàëüíîå ïî îòíîøåíèþ ê öåíòðó êëåòêè ïîëîæåíèå 
â öèòîïëàçìå. ßäðûøêè íåéðîíîâ íàáóõøèå, èçðåäêà 
ðàçðóøåííûå. 

Ñëåäîâàòåëüíî, îñòðåéøèé ïåðèîä ðàçâèòèÿ ÃÈ 
ñîïðîâîæäàåòñÿ âûðàæåííûì ïîâðåæäåíèåì íåéðî-
íîâ âåðõíèõ ñëîåâ íåîêîðòåêñà ïî ñðàâíåíèþ ñ íåé-
ðîíàìè IV-VI ñëîåâ, èçìåíåíèåì íåéðîãëèàëüíûõ 

Ðèñ. Ïðîòåêòîðíîå âëèÿíèå ïîëÿðèçàöèè íåîêîðòåêñà àíîäîì ïîñòîÿííîãî òîêà íà êëåòî÷íûå îáðàçîâàíèÿ 
íåîêîðòåêñà ïðè îñòðîì ÃÈ. Óñëîâíûå îáîçíà÷åíèÿ: 1 – êîíòðîëüíàÿ ãðóïïà; 2 – ãðóïïà ëîæíîîïåðèðîâàííûõ; 

3 – ãðóïïà ñ èíñóëüòîì, õðîìàòîëèç ïèðàìèäíûõ íåéðîíîâ è îòåê àïèêàëüíûõ äåíäðèòîâ; 4 – ãðóïïà ñ èíñóëüòîì 
ïîñëå ïîëÿðèçàöèè, ñíèæåíèå îòåêà öèòîïëàçìû íåéðîíîâ. 

Îêðàñêà ïî Íèññëþ. Îá. 40, îê. 10.
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âçàèìîîòíîøåíèé. Ïðè ýòîì â ïèðàìèäíûõ íåéðîíàõ 
îáíàðóæèâàþò ïðèçíàêè èñòîùåíèÿ èëè äåãåíåðàöèè. 
Ìîæíî ïîëàãàòü, ÷òî ïðè ÎÍÌÊ ñòðóêòóðíî-ôóíêöèî-
íàëüíûå èçìåíåíèÿ â íåîêîðòåêñå íà ôîíå ïîëÿðè-
çàöèè ñëàáûì àíîäîì ïîñòîÿííîãî òîêà èçìåíåíèÿ 
áóäóò âûðàæåíû ìåíåå îò÷åòëèâî.

Ïðîòåêòîðíîå âëèÿíèå ïîëÿðèçàöèè ñëàáûì 
àíîäîì ïîñòîÿííîãî òîêà ÑÌÊ íà ñòðóêòóðíûå 
íàðóøåíèÿ, ðàçâèâàþùèåñÿ â íåîêîðòåêñå ïðè 
èíñóëüòå. Â ÑÌÊ êðûñ ïðè îñòðîì ãåìîððàãè÷åñêîì 
èíñóëüòå îòìå÷àåòñÿ íåðàâíîìåðíîå êðîâåíàïîë-
íåíèå ñîñóäîâ è ïåðèâàñêóëÿðíûé îòåê òêàíè. Îòåê 
òêàíè ìîçãà îòìå÷åí è ñî ñòîðîíû ýïåíäèìû æåëó-
äî÷êîâ ìîçãà. Îá ýòîì, â ÷àñòíîñòè, ñâèäåòåëüñòâóåò 
ðàçâèòèå ôåíîìåíà ôåñòîí÷àòûõ êðàåâ è ñóáýïåí-
äèìàðíîãî îòåêà, îäíàêî ýòè èçìåíåíèÿ ëîêàëüíû 
è çíà÷èòåëüíî ìåíåå âûðàæåíû, ÷åì ïðè ÎÍÌÊ (êîãäà 
ýïåíäèìà íàõîäèòñÿ â ñîñòîÿíèè âûðàæåííîãî îòåêà 
è âàêóîëèçàöèè). Ïðè ÎÍÌÊ íà ôîíå ïîëÿðèçàöèè 
íåîêîðòåêñà àíîäîì ïîñòîÿííîãî òîêà îòìå÷àþòñÿ 
ÿâëåíèÿ àêòèâàöèè ãëèàëüíûõ êëåòîê â îáëàñòè ïèðà-
ìèäíûõ íåéðîíîâ áåç âûðàæåííîãî ñàòåëëèòîçà, õà-
ðàêòåðíîãî äëÿ ÎÍÌÊ è íàëè÷èÿ êëåòîê-òåíåé, ÿäðà 
ãëèîöèòîâ òàêæå íå èçìåíåíû. 

Èñïîëüçîâàíèå ïîëÿðèçàöèè ÑÌÊ èíãèáèðîâàëî 
íàðàñòàíèå â ÖÍÑ ïåðèâàñêóëÿðíîãî îòåêà, ðàçâèâàþ-
ùåãîñÿ âî âñåõ ñëîÿõ ÑÌÊ. Îòåê íåîòúåìëåìî ÿâëÿåò-
ñÿ ÷àñòüþ ÃÈ è ïðîÿâëÿåòñÿ çíà÷èòåëüíî áîëåå âûðà-
æåíî è îò÷åòëèâî â ïåðèôîêàëüíîé çîíå. Î äèôôóçíîì 
ïåðèöåëþëÿðíîì îòåêå â ÑÌÊ ïðè îñòðîì èíñóëüòå 
ñâèäåòåëüñòâóåò íàëè÷èå ìíîãî÷èñëåííûõ ïóñòîò, êî-
òîðûå äèôôóçíî ðåãèñòðèðóþòñÿ â èïñèëàòåðàëüíîé 
è â ìåíüøåé ñòåïåíè â êîíòðàëàòåðàëüíîé ÑÌÊ. 

Ïðè èñïîëüçîâàíèè ïîëÿðèçàöèè ÑÌÊ àíîäîì ïî-
ñòîÿííîãî òîêà ñèëîé 5-9 ìêÀ óñòàíîâëåíî, ÷òî âû-
øåíàçâàííûå èçìåíåíèÿ ðàçâèâàþòñÿ â ìåíüøåé 
ñòåïåíè. Íàïðèìåð, îòìå÷åíî ÷àñòè÷íûå èçìåíåíèÿ 
â ÿäðàõ ãëèîöèòîâ íà ôîíå ñàòòåëèòîçà, íå ðåçêî âû-
ðàæåíû õðîìàòîëèç ñóáñòàíöèè Íèññëÿ â öèòîïëàçìå 
ïèðàìèäíûõ íåéðîíîâ è ãèïåðõðîìàòîç – õðîìàòèíà 
ÿäðûøåê. Îòìå÷åíî ìåíåå âûðàæåííóþ äåôîðìàöèþ 
àïèêàëüíûõ äåíäðèòîâ ïèðàìèäíûõ íåéðîíîâ. Äèñ-

òðîôè÷åñêèå èçìåíåíèÿ â íåéðîíàõ ïðåäñòàâëåíû 
íå â âèäå äèôôóçíîãî òèãðîëèçà â êëåòêàõ, êàê ïðè 
ÎÍÌÊ, à íîñÿò î÷àãîâîé õàðàêòåð. Â îòäåëüíûõ íåé-
ðîíàõ ïîâåðõíîñòíûõ ñëîåâ ñóáñòàíöèÿ Íèññëÿ ðàñ-
ïîëàãàþòñÿ ïî ïåðèôåðèè öèòîïëàçìû, îäíàêî ýòîò 
ôåíîìåí â áîëüøåé ìåðå ïðåäñòàâëåí ó êëåòîê ãëó-
áîêèõ ñëîåâ íåîêîðòåêñà. Äèñòðîôè÷åñêè èçìåíåí-
íûå, äåôîðìèðîâàííûå íåéðîíû åäèíè÷íû, êîíòóð 
ãðàíèö ó íèõ íå ÷åòêèé. Â ïîëå çðåíèÿ ïðåäñòàâëåíû 
åäèíè÷íûå «òåìíûå», ãðóáî äåôîðìèðîâàííûå è íå-
êðîòèçèðîâàííûå íåéðîíû, ó êîòîðûõ ïðîêðàøèâàþò-
ñÿ îòäåëüíûå íåéðèòû (ðèñ.). 

Öèòîïðîòåêòîðíûé ýôôåêò ïîëÿðèçàöèè ïîä-
òâåðæäåí ìîðôîìåòðè÷åñêèì èññëåäîâàíèå, äàííûå 
êîòîðîãî ïðèâåäåíû â òàáëèöå. 

Íàðÿäó ñ íàëè÷èåì îòäåëüíûõ äèñòðîôè÷åñêè èç-
ìåíåííûõ ïèðàìèäíûõ íåéðîíîâ ïîëÿðèçàöèÿ îêàçû-
âàþò ïðîòåêòîðíîå âëèÿíèå íà ÑÌÊ, ïðè ýòîì êëåòêè 
÷àñòè÷íî èëè ïîëíîñòüþ ñîõðàíÿþò ñâîþ ñòðóêòóðó. 
Àíàëèç è îáîáùåíèå ïðèâåäåííûõ ôàêòîâ ñâèäåòåëü-
ñòâóåò î òîì, ÷òî ïî ñâîåé ãèñòîëîãè÷åñêîé ñòðóêòóðå 
ïèðàìèäíûå íåéðîíû ÑÌÊ îïûòíûõ æèâîòíûõ ñ èí-
ñóëüòîì, ñóùåñòâåííî îòëè÷àþòñÿ îò ñîîòâåòñòâóþ-
ùèõ êëåòîê íåîêîðòåêñà â ãðóïïå áåç àíîäíîé ïîëÿ-
ðèçàöèè. 

Ñëåäîâàòåëüíî, â îñòðåéøåì ïåðèîäå ãåìîð-
ðàãè÷åñêîãî ïåðèîäà, ò.å. ÷åðåç 2-3 ÷àñà ïîñëå ýêñ-
ïåðèìåíòàëüíîãî âîñïðîèçâåäåíèÿ ÃÈ, â êëåòî÷íûõ 
îáðàçîâàíèÿõ öåðåáðîêîðòåêñà íàáëþäàþòñÿ ðàçâè-
òèå îïðåäåëåííûõ íåéðîäèñòðîôè÷åñêèõ èçìåíåíèé 
â ïèðàìèäíûõ íåéðîíàõ, êîòîðûå õàðàêòåðèçóþòñÿ 
ÿâëåíèåì ñàòåëëèòîçà, âàêóîëèçàöèè è äåãåíåðàöèè 
èçó÷àåìûõ êëåòîê ìîçãà. 

Âûâîäû. Ïîëó÷åííûå ôàêòû óáåäèòåëüíî ñâèäå-
òåëüñòâóþò, ÷òî ïðè ÃÈ äåãåíåðàòèâíûå íàðóøåíèÿ 
â ïèðàìèäíûõ íåéðîíàõ è â ñèñòåìå íåéðîí-ãëèàëü-
íûõ âçàèìîäåéñòâèé ñîïðîâîæäàþòñÿ íå òîëüêî íà-
ðóøåíèåì ñîáñòâåííîãî ôóíêöèîíàëüíîãî ñîñòîÿ-
íèÿ êëåòîê íà ôîíå âíóòðèñîñóäèñòîãî ñòàçà êðîâè, 
íî è ðàçâèòèåì ãèïîòîíèè, íàðóøåíèåì ìîçãîâîãî 
êðîâîîáðàùåíèÿ â óñëîâèÿõ íàðóøåíèÿ öåðåáðàëü-
íîé ãåìîäèíàìèêè è ïåðôóçèè îáðàçîâàíèé ÖÍÑ, 

Òàáëèöà 

Ìîðôîìåòðè÷åñêèå èçìåíåíèÿ ïèðàìèäíûõ íåéðîíîâ ÑÌÊ

Ãðóïïà Ñëîé
Ïåðèìåòð 
ÿäðà, μm

Ïåðèìåòð êëåò-
êè, μm

Ïëîùàäü ÿäðà, 
μm2

Ïëîùàäü êëåòêè, 
μm2

Êîíòðîëü
III 25,4 ± 2,14 40,6 ± 4,58 39,4 ± 1,68 89,3 ± 5,27

V 29,4 ± 1,57 49,0 ± 9,97 55,2 ± 5,12 135,9 ± 9,46

Ëîæíî-îïåðèðîâàííûå
III 25,2 ± 8,49 40,7 ± 3,36 30,9 ± 5,52 55,7 ± 6,91

V 34,4 ± 2,06 53,7 ± 4,02 74,5 ± 4,01* 164,3 ± 5,78*

Èíñóëüò
III 23,5 ± 5,92 37,4 ± 5,08 37,9 ± 7,23 78,5 ± 3,01

V 32,1 ± 9,77 62,3 ± 4,72* 68,8 ± 9,27* 184,9 ± 6,79*

Èíñóëüò + ïîëÿðèçàöèÿ
III 24,1 ± 6,93 66,9 ± 3,13*# 38,6 ± 3,78 71,4 ± 7,91

V 27,3 ± 8,77 45,4 ± 8,05# 51,9 ± 7,17# 110,8 ± 2,61*#

Ïðèìå÷àíèå: * – äîñòîâåðíî äî êîíòðîëÿ (ð < 0,05); # – äîñòîâåðíî äî ãðóïïû ñ èíñóëüòîì (ð < 0,05). 
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îñîáåííî â òåðìèíàëüíóþ ñòàäèþ ïàòîëîãè÷åñêîãî 
ïðîöåññà íà ôîíå ðàçâèòèÿ ðàçëè÷íûõ ïîñòèíñóëüò-
íûõ îñëîæíåíèé. 

Íàó÷íàÿ ïåðñïåêòèâà ïîñëåäóþùèõ èññëåäî-
âàíèé. Ìåòîä ñâåòîâîé ìèêðîñêîïèè íå ïîçâîëÿåò 
ãëóáîêî èçó÷èòü ìåõàíèçì ðàçâèòèÿ ñòðóêòóðíûõ íà-
ðóøåíèé â ÖÍÑ ïðè èíñóëüòå, ñëåäîâàòåëüíî, àêòó-
àëüíûì ÿâëÿåòñÿ èçó÷åíèå ïàòîëîãè÷åñêîãî ïðîöåññà 
ñ ïîìîùüþ ýëåêòðîííîìèêðîñêîïè÷åñêîãî èññëåäî-

âàíèÿ. Â êà÷åñòâå íàó÷íîé ïðåäïîñûëêè ðàññìàòðè-
âàëñÿ âîïðîñ î òîì, ÷òî àíàëèç óëüòðàñòðóêòóðíûõ 
èçìåíåíèé â íåéðîíàõ è ñèíàïñàõ ïîçâîëèë, íå òîëü-
êî áîëåå äåòàëüíî îöåíèòü õàðàêòåð ðàçâèâàþùèõñÿ 
ïðè ÎÍÌÊ óëüòðàñòðóêòóðíûõ íàðóøåíèé â ïèðàìèä-
íûõ íåéðîíàõ, íî è âûÿñíèòü îñîáåííîñòè ìåõàíèçìà 
äåéñòâèÿ ïîñòîÿííîãî òîêà íà àêñîäåíäðèòè÷åñêèå 
ñèíàïñû, îáåñïå÷èâàþùèå ïåðåäà÷ó íåðâíûõ èì-
ïóëüñîâ â ïëåêñèìîðôíîì ñëîå íåîêîðòåêñà.
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ÊÎÐÈ ÏÐÈ ²ÍÑÓËÜÒ²
Ìàêàðåíêî Î.Ì.
Ðåçþìå. Âèâ÷åí³ ñòðóêòóðí³ ïîðóøåííÿ ìîðôîôóíêö³îíàëüíî¿ îðãàí³çàö³¿ íåîêîðòåêñó ùóð³â ïðè â³äòâîðåíí³ 

ãîñòðîãî ãåìîðàã³÷íîãî ³íñóëüòó â åêñïåðèìåíò³ ç âèêîðèñòàííÿì ì³êðîïîëÿðèçàö³¿ íåîêîðòåêñó àíîäîì 
ïîñò³éíîãî ñòðóìó. Ïðîâåäåíèé àíàë³ç âïëèâó ïîëÿðèçàö³¿ àíîäîì ïîñò³éíîãî ñòðóìó ñèëîþ 5-9 ìêÀ íà ïðîöå-
ñè, ùî ðîçâèâàþòüñÿ â íåîêîðòåêñ³ ïðè åêñïåðèìåíòàëüíîìó ³íñóëüò³. Âñòàíîâëåíà ïðîòåêòîðíà ä³ÿ ïîëÿðèçàö³¿ 
ÑÌÊ íà ñòóï³íü ðîçâèòêó íàáðÿêó íåéðèò³â ï³ðàì³äíèõ íåéðîí³â, öèòîàðõ³òåêòîí³êó íåîêîðòåêñó. 

Êëþ÷îâ³ ñëîâà: åêñïåðèìåíòàëüíèé ãåìîðàã³÷íèé ³íñóëüò, ì³êðîïîëÿðèçàö³ÿ, öèòîïðîòåêö³ÿ.

ÓÄÊ 616.831-005.1
ÏÐÎÒÅÊÒÎÐÍÎÅ ÂËÈßÍÈÅ ÏÎËßÐÈÇÀÖÈÈ ÑËÀÁÛÌ ÀÍÎÄÎÌ ÏÎÑÒÎßÍÍÎÃÎ ÒÎÊÀ ÑÅÍÑÎÌÎÒÎÐ-

ÍÎÉ ÊÎÐÛ ÏÐÈ ÈÍÑÓËÜÒÅ
Ìàêàðåíêî À.Í.
Ðåçþìå. Èçó÷åíû ñòðóêòóðíûå íàðóøåíèÿ ìîðôîôóíêöèîíàëüíîé îðãàíèçàöèè íåîêîðòåêñà êðûñ ïðè âîñ-

ïðîèçâåäåíèè îñòðîãî ãåìîððàãè÷åñêîãî èíñóëüòà â ýêñïåðèìåíòå ñ èñïîëüçîâàíèåì ìèêðîïîëÿðèçàöèè íå-
îêîðòåêñà àíîäîì ïîñòîÿííîãî òîêà. Ïðîâåäåí àíàëèç âëèÿíèÿ ïîëÿðèçàöèè àíîäîì ïîñòîÿííîãî òîêà ñèëîé 
5-9 ìêÀ íà ïðîöåññû, ðàçâèâàþùèåñÿ â íåîêîðòåêñå ïðè ýêñïåðèìåíòàëüíîì èíñóëüòå. Óñòàíîâëåíî ïðîòåê-
òîðíîå äåéñòâèå ïîëÿðèçàöèè ÑÌÊ íà ñòåïåíü ðàçâèòèÿ îòåêà íåéðèòîâ ïèðàìèäíûõ íåéðîíîâ, öèòîàðõèòåê-
òîíèêó íåîêîðòåêñà. 

Êëþ÷åâûå ñëîâà: ýêñïåðèìåíòàëüíûé ãåìîððàãè÷åñêèé èíñóëüò, ìèêðîïîëÿðèçàöèÿ, öèòîïðîòåêöèÿ.

UDC 616.831-005.1
Protective Effect of DC Weak Anode Sensorimotor Cortex Polarization in Stroke 
Makarenko A.N. 
Abstract. The purpose of the research was to study the effect of the DC anode polarization (neocortex micropo-

larization) onto dystrophic changes of the neocortex in stroke. The study was conducted on 55 white female laboratory 
mice weighing 15-18 g. 

Structural changes of the rat sensorimotor cerebral cortex (SMC) in hemorrhagic stroke (HS). Following the 2-3 hrs 
from the time of modeling of the acute post-traumatic autohemorrhagic stroke, a zone of bleeding in the area of me-
chanical destruction, primarily in the Capsula interna, is detected in all experimental animals without exception. 
The most acute period of HS development is accompanied by the pronounced damage of neurons in the upper layers 
of the neocortex as compared to neurons of the IV-VI layers, as well as changes in neuroglia relationships. At the same 
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time, signs of exhaustion or degeneration in the pyramid neurons are detected. Hypothetically, structural and functional 
changes in the neocortex, accompanied by the DC anode polarization will be pronounced less clearly in the acute isch-
emic stroke (AIS). 

Protective effect of DC weak anode sensorimotor cortex polarization onto structural disorders, developing 
in the neocortex in stroke. In acute hemorrhagic stroke an uneven vascularity and tissue perivascular edema is noted 
in the rat SMC. Edema of cerebral tissue is also noted in ependyma of encephalocoel. This is evident particularly by 
the development of the phenomenon of scalloped margins and subepidermal edema; however, these changes are 
local and much less pronounced than in AIs (when the ependyma is in the state of pronounced edema and vacu-
olization). In AIS, accompanied by the DC anode neocortex polarization the phenomena of activation of gliacytes 
in the area of pyramidal neurons without manifested satellitosis, typical for AIs and presence of shade cells, nuclei 
of gliacytes are also unchanged. At the most acute hemorrhagic period, i.e. following the 2-3 hours after experi-
mental modeling of HS, in cellular entities of the cerebrocortex the development of specific neurodystrophic disor-
ders in pyramidal neurons, which are characterized by the phenomenon of satellitosis, vacuolization and degenera-
tion of brain cells is observed. 

Conclusions. The findings clearly demonstrate that in HS the degenerative disorders in pyramidal neurons and 
neuron-glial interactions are accompanied by not only impairment of its own functional state of cells in conjunc-
tion with intravascular blood stasis, but also the development of hypotension, cerebral circulation disorder in condi-
tions of cerebral hemodynamics impairment and perfusion of the entities of the central nervous system, especially at 
the terminal stage of the pathological process associated with the development of various postapoplectic complica-
tions. 

The perspectives of further research will encompass the study of pathological process using the method of elec-
tro-microscopy, since the light microscopy does not allow obtaining detailed analysis of the mechanism of devel-
opment of structural disorders of the central nervous system in stroke. As the scientific precondition, the issue 
concerning the analysis of the ultrastructural disorders in neurons and synapses has been discussed, allowing not 
only the more detailed evaluation of the nature of ultrastructural disorder, developing in pyramidal neurons in AIS, 
but also to reveal the features of the mechanism of the DC effect on axodendritic synapses, ensuring the transmis-
sion of nerve impulses in the neocortex pleximorphic layer. 

Keywords: experimental hemorrhagic stroke, micropolarization, cytoprotection.
Ñòàòòÿ íàä³éøëà 11.08.2015 ð.


