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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ÷àñòüþ íàó÷íî-èññëåäî-
âàòåëüñêîé ðàáîòû êàôåäðû ãèñòîëîãèè, öèòîëîãèè 
è ýìáðèîëîãèè ÕÍÌÓ «Èíäèâèäóàëüíàÿ ãèñòîëîãè-
÷åñêàÿ èçìåí÷èâîñòü íåéðîíî-ãëèàëüíî-êàïèëëÿð-
íûõ âçàèìîîòíîøåíèé ãîëîâíîãî ìîçãà ÷åëîâåêà» 
íîìåð ãîñóäàðñòâåííîé ðåãèñòðàöèè: 0102U001869, 
è ÿâëÿåòñÿ ôðàãìåíòîì ÍÄÐ «Íåéðîíî-ãëèàëüíî-
êàïèëëÿðíûå âçàèìîîòíîøåíèÿ â âåðõíåé ëîáíîé 
èçâèëèíå ãîëîâíîãî ìîçãà ÷åëîâåêà». 

Âñòóïëåíèå. Ãîëîâíîé ìîçã, åãî ìàêðî- è ìè-
êðîàíàòîìè÷åñêàÿ èíäèâèäóàëüíàÿ èçìåí÷èâîñòü, 
öåëîñòíîñòü è âçàèìîñâÿçü íåðâíîé ñèñòåìû ïðè-
âëåêàþò ñâîåé çíà÷èìîñòüþ øèðîêèé êðóã ó÷åíûõ 
– ñïåöèàëèñòîâ ðàçíûõ îòðàñëåé ïðàêòè÷åñêîé è 
òåîðåòè÷åñêîé ìåäèöèíñêîé íàóêè òàêèõ êàê íåâðî-
ïàòîëîãîâ, íåéðîõèðóðãîâ, ãåðîíòîëîãîâ, ïñèõèà-
òðîâ, ïñèõîëîãîâ, òåðàïåâòîâ, ïàòîëîãîàíàòîìîâ è 
äð. Ïî äàííûì ÂÎÇ (èíôîðìàöèîííûé áþëëåòåíü 
N°310, èþëü 2013) î 10 âåäóùèõ ïðè÷èíàõ ñìåðòè â 
ìèðå – ñìåðòíîñòü îò îñòðûõ è õðîíè÷åñêèõ íàðó-
øåíèé ìîçãîâîãî êðîâîîáðàùåíèÿ ñòîèò íà âòîðîì 
ìåñòå ïîñëå èøåìè÷åñêîé áîëåçíè ñåðäöà [1,2]. 

Èçâåñòíî, ÷òî â òå÷åíèå âñåé æèçíè ÷åëîâåêà 
ïðîèñõîäÿò êîëè÷åñòâåííûå è êà÷åñòâåííûå èçìå-
íåíèÿ êëåòî÷íîãî ñîñòàâà ãîëîâíîãî ìîçãà, èçó÷å-
íèå êîòîðûõ ïîçâîëÿåò ïîëó÷èòü áîëåå öåëîñòíóþ 
êàðòèíó âîçðàñòíîé íåéðîìîðôîëîãèè [3,4]. Ïðè 
ýòîì ìîðôîëîãèÿ ñîñóäèñòîé ñåòè ãîëîâíîãî ìîçãà 
èãðàåò âàæíóþ ðîëü â àäàïòàöèîííîé ñïîñîáíîñòè 
÷åëîâåêà ê óñëîâèÿì âíåøíåé ñðåäû. Â ñâÿçè ñ ýòèì 
èçó÷åíèå íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ âçàèìî-
îòíîøåíèé ÿâëÿåòñÿ êëþ÷åâûì ìîìåíòîì ïîíèìà-
íèÿ ïðèðîäû ôèçèîëîãè÷åñêèõ è ïàòîëîãè÷åñêèõ 
ïðîöåññîâ ãîëîâíîãî ìîçãà [5,6]. 

Öåëü èññëåäîâàíèÿ – èçó÷åíèå íåéðîíî-ãëè-
àëüíî-êàïèëëÿðíûõ âçàèìîîòíîøåíèé v ñëîÿ â 
âåðõíèõ ëîáíûõ èçâèëèíàõ ãîëîâíîãî ìîçãà ÷åëîâå-
êà â çàâèñèìîñòè îò ïîëà, âîçðàñòà è ïîëóøàðèÿ. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ðàáîòà áûëà 
ïðîâåäåíà â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè «Èí-
ñòðóêöèè î ïðîâåäåíèè ñóäåáíî-ìåäèöèíñêîé ýêñ-
ïåðòèçû» (ïðèêàç ÌÎÇ Óêðàèíû ¹6 îò 17. 01. 1995), 
â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè è íîðìàìè, òèïè÷-
íûì ïîëîæåíèåì ïî âîïðîñàì ýòèêè ÌÎÇ Óêðàèíû 
¹ 690 îò 23. 09. 2009ð. 

Íàìè èçó÷åíû ïðåïàðàòû âåðõíåé ëîáíîé èçâè-
ëèíû ãîëîâíîãî ìîçãà 41 ÷åëîâåêà, ïîãèáøåãî îò 
ñëó÷àéíûõ ïðè÷èí (íå ñâÿçàííûõ ñ ïàòîëîãèåé ÖÍÑ). 

Â êàæäîé âîçðàñòíîé ãðóïïå èññëåäîâàíî îäè-
íàêîâîå êîëè÷åñòâî ìóæ÷èí è æåíùèí. Ðàññìîòðå-
íû ñëåäóþùèå âîçðàñòíûå ãðóïïû: I ãðóïïà 21-35 
ëåò, II ãðóïïà -36-50 ëåò, III ãðóïïà-51-75 ëåò, IV ãðóï-
ïà- 76 è ñòàðøå. 

Ìàòåðèàë äëÿ èññëåäîâàíèÿ áûë âçÿò èç ñèì-
ìåòðè÷íûõ îáëàñòåé êàæäîãî ïîëóøàðèÿ. Èçãî-
òîâëåííûå ïðåïàðàòû òîëùèíîé ñðåçîâ 10 ìêì, 
îêðàøèâàëè ãåìàòîêñèëèíîì – ýîçèíîì è ïî Íèñ-
ñëþ [6]. Ãèñòîëîãè÷åñêîå èçó÷åíèå ïðîâîäèëîñü 
íà ìèêðîñêîïå «Olympus BX-41» ñ ïîñëåäóþùèì 
ìîðôîìåòðè÷åñêèì èññëåäîâàíèåì ñ èñïîëüçîâà-
íèåì ïðîãðàììû Olympus DP-soft 3. 12. Ïðåïàðàòû 
èçó÷àëè ïðè ïîìîùè èììåðñèîííîé ìèêðîñêîïèè 
â 30 ïîëÿõ çðåíèÿ ñ îïðåäåëåíèåì êîëè÷åñòâà íåé-
ðîíîâ, ãëèàëüíûõ ýëåìåíòîâ, êàïèëëÿðîâ â êâàäðàòå 
ïëîùàäüþ 104 ìêì2. Ïîñëå âû÷èñëåíèÿ óñðåäíåí-
íûõ ïîêàçàòåëåé êîëè÷åñòâà íåéðîíîâ, ãëèàëüíûõ 
ýëåìåíòîâ, êàïèëëÿðîâ ïðîèçâîäèëè âû÷èñëåíèå 
ãëèàëüíîãî, êàïèëëÿðíîãî è íåéðîíàëüíîãî èíäåê-
ñîâ (ñîîòíîøåíèå ïëîòíîñòè ãëèàëüíûõ ýëåìåíòîâ ê 
íåéðîíàì è êàïèëëÿðàì ñîîòâåòñòâåííî). Ïîëó÷åí-
íûå äàííûå ñòàòèñòè÷åñêè îáðàáàòûâàëèñü (òàáë.). 

 Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ïðîàíàëèçèðîâàâ ëèòåðàòóðíûå äàííûå î áîëåå 
ðàííèõ èññëåäîâàíèÿõ, áûëî âûÿñíåíî, ÷òî âîç-
ðàñòíàÿ äèíàìèêà íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ 
âçàèìîîòíîøåíèé, ëîêàëèçîâàííûõ íå â ëîáíûõ 
äîëÿõ, íå âñåãäà ïîêàçûâàåò ñóùåñòâåííûå ðàçëè-
÷èÿ â ðàçíûå ïåðèîäû îíòîãåíåçà [7,8]. 

Êàê èçâåñòíî, ãëèàëüíûå êëåòêè ïîääåðæèâàþò 
âûñîêèé óðîâåíü ðèáîíóêëåèíîâîé êèñëîòû, ïðîòå-
èíîâ è ýíçèìîâ. Íåêîòîðûå òèïû ãëèàëüíûõ êëåòîê 
(àñòðîöèòû), îáåñïå÷èâàþò òðîôèêó íåéðîíîâ. Äðó-
ãèå ñèíòåçèðóþò ìèåëèí. Ìèêðîãëèÿ è àñòðîöèòû 
ÿâëÿþòñÿ ôàãîöèòàðíûìè. Îíè î÷èùàþò öåíòðàëü-
íóþ íåðâíóþ ñèñòåìó îò îòìåðøèõ êëåòîê è ïðîäóê-
òîâ ðàñïàäà. Ãëèàëüíûå êëåòêè îáëàäàþò ñïîñîáíî-
ñòüþ äåëèòüñÿ è ðàçìíîæàòüñÿ â òå÷åíèå âñåé æèçíè 
(ðèñ. 1). Â ïîñëåäíèõ èññëåäîâàíèÿõ âûÿñíèëîñü, 
÷òî íåêîòîðûå ãëèàëüíûå êëåòêè ìîãóò äåéñòâîâàòü 
êàê óñèëèòåëè, íàïîäîáèå òðàíçèñòîðîâ [9-10]. 
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Â íàøåé ðàáîòå âûÿâëåíà òåíäåíöèÿ ê óâåëè-
÷åíèþ ãëèàëüíûõ êëåòîê ó ëèö ïîæèëîãî âîçðàñòà 
îòíîñèòåëüíî íåéðîíîâ (ðèñ. 2). Ýòî ìîæåò áûòü 
îáúÿñíåíî ñ îäíîé ñòîðîíû óìåíüøåíèåì ó ïîæè-
ëûõ ëèö ÷èñëà êëåòîê, äåëåíèå êîòîðûõ â òå÷åíèå 
æèçíåííîãî öèêëà ÷åëîâåêà íå íàáëþäàåòñÿ, òàê è 
áîëüøåé ïîòðåáíîñòè íåéðîíîâ âî âñïîìîãàòåëü-
íûõ ýëåìåíòàõ, ê êîòîðûì îòíîñÿòñÿ ãëèàëüíûå. 

Ñ÷èòàåòñÿ, ÷òî ïîêàçàòåëü íåéðîíî-ãëèàëüíûõ 
âçàèìîîòíîøåíèé ÿâëÿåòñÿ ìàðêåðîì àêòèâíîñòè 
íåéðîíîâ. Ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçûâà-
þò, ÷òî êîëè÷åñòâî ãëèàëüíûõ êëåòîê è êàïèëëÿðîâ, 
îêðóæàþùèõ íåéðîíû, èìåþò çíà÷åíèå äëÿ âûðàæå-
íèÿ ñòåïåíè ôóíêöèîíàëüíîé íåéðîííîé íàãðóçêè. 
Èíäåêñ íåéðîíî-ãëèàëüíûõ âçàèìîîòíîøåíèé ñâè-
äåòåëüñòâóåò î ñêîðîñòè è äîñòóïíîñòè êèñëîðîäà 
è ïèòàòåëüíûõ âåùåñòâ, íåîáõîäèìûõ äëÿ íåéðîí-
íîãî «îòâåòà» ïðè ôèçèîëîãè÷åñêèõ ïðîöåññàõ èëè 
ïàòîëîãè÷åñêèõ ñîñòîÿíèÿõ [11]. 

Â ðåçóëüòàòå àíàëèçà âîçðàñòíîé äèíàìèêè êëå-
òî÷íîãî ñîñòàâà â âåðõíåé ëîáíîé èçâèëèíå ãîëîâ-
íîãî ìîçãà ÷åëîâåêà, áûëè âûÿâëåíû îïðåäåëåííûå 
çàêîíîìåðíîñòè, ñîñòîÿùèå â òîì, ÷òî ñ óâåëè÷å-
íèåì âîçðàñòà, îïðåäåëÿåìîå êîëè÷åñòâî íåéðî-
íîâ óìåíüøàëîñü, à êîëè÷åñòâî ãëèàëüíûõ êëåòîê â 
òêàíè ìîçãà óâåëè÷èâàëîñü. Ôîðìà íåéðîíîâ áûëà 
ðàçíîîáðàçíîé. Êàê â ïåðâîé, òàê è ÷åòâåðòîé âîç-
ðàñòíîé ãðóïïå îñòàâàëèñü, êàê êðóïíûå, ñðåäíèå 

òàê è ìåëêèå íåéðîíû. Â íåéðîíàõ áûëî ÷åòêî âû-
ðàæåíî áàçîôèëüíîå âåùåñòâî Íèññëÿ. 

Êàê ó ìóæ÷èí, òàê è ó æåíùèí ñ óâåëè÷åíèåì 
âîçðàñòà îòìå÷åíû ñõîäíûå ìîðôîëîãè÷åñêèå èç-
ìåíåíèÿ íåéðîíîâ: îáåäíåíèå ÿäåð õðîìàòèíîì, 
õðîìàòîëèç, êîòîðûé íåðåäêî ñî÷åòàëñÿ ñ ãèäðîïè-
÷åñêèìè èçìåíåíèÿìè (âàêóîëèçàöèåé ðàçëè÷íîé 
âûðàæåííîñòè, îêðóãëåíèå êîíòóðîâ êëåòêè, óâåëè-
÷åíèå åå ðàçìåðîâ), ïîÿâëåíèå ãèáíóùèõ êëåòîê, 
êëåòîê-òåíåé, î÷àãîâ îïóñòîøåíèÿ, ôàãîöèòîçà, 
íàðàñòàíèÿ ïîëèìîðôèçìà êëåòîê ýíäîòåëèÿ. Ìîð-
ôîëîãè÷åñêèõ îñîáåííîñòåé ãëèàëüíûõ êëåòîê íè ó 
îäíîãî èç ïîëîâ íå âûÿâëåíî (ðèñ. 3). 

Ïðîâåäåíèþ ñðàâíåíèé ìåæäó ãðóïïàìè ïðåä-
øåñòâîâàëà ïðîâåðêà ðàñïðåäåëåíèé ñðàâíèâàå-
ìûõ âûáîðîê íà íîðìàëüíîñòü. 

Òàêèì îáðàçîì, áûëè âûÿâëåíû îïðåäåëåííûå îò-
ëè÷èÿ â ãèñòîëîãè÷åñêîì ñòðîåíèè âåðõíåé ëîáíîé 
èçâèëèíû â V ñëîå íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ 
âçàèìîîòíîøåíèé â çàâèñèìîñòè îò ïîëóøàðèÿ, 
âîçðàñòà è ïîëà. 

Ñîïîñòàâëåíèå ïîëó÷åííûõ íàìè äàííûõ óêà-
çûâàåò, ÷òî äëÿ òðîôè÷åñêèõ ïðîöåññîâ â âåðõíèõ 
ëîáíûõ èçâèëèíàõ ãîëîâíîãî ìîçãà ÷åëîâåêà êðè-
òè÷åñêèì ÿâëÿåòñÿ ïåðèîä ìåæäó âòîðîé è òðåòüåé 
âîçðàñòíûìè ãðóïïàìè, â òå÷åíèå êîòîðîãî àáñî-
ëþòíî âñå ïîêàçàòåëè ïðåòåðïåâàëè ìàêñèìàëü-
íûå èçìåíåíèÿ, ïðè ýòîì íàèáîëåå âûðàæåííûìè 

Ðèñ. 1. Ñðåç âåðõíåé ëîáíîé èçâèëèíû êîðû ãîëîâíî-

ãî ìîçãà æåíùèíû 27 ëåò. Ñîñóäû. Îêðàñêà ãåìàòîê-

ñèëèíîì è ýîçèíîì. Óâ. õ1000. 

Òàáëèöà 

Êîëè÷åñòâåííûå ïîêàçàòåëè íåéðîíîâ, ãëèàëüíûõ ýëåìåíòîâ 

×èñëî íåéðîíîâ, ãëèàëüíûõ ýëåìåíòîâ, êàïèëëÿðîâ â êâàäðàòå ïëîùàäüþ 104 ìêì2

Ëåâàÿ äîëÿ Ïðàâàÿ äîëÿ

íåéðîíû ãëèÿ
Ãëèàëüíî-

íåéðîíàëüíîå 
ñîîòíîøåíèå

íåéðîíû ãëèÿ
Ãëèàëüíî-

íåéðîíàëüíîå 
ñîîòíîøåíèå

Ìîëîäûå ëèöà, n=8 6,01±0,46 12,93±0,73 2,15±0,37* 6,03±0,44 13,87±0,34 2,30±0,33*

Ïîæèëûå ëèöà, n=8 4,57±0,46 15,21±0,61 3,32±0,31 4,61±0,39 16,02±0,43 3,48±0,32

Ïðèìå÷àíèå: * – ð<0,05. 

Ðèñ. 2. Íåéðîíû âåðõíåé ëîáíîé èçâèëèíû êîðû ãîëîâ-

íîãî ìîçãà ìóæ÷èíû 73 ãîäà. Êëåòêè ïåðåãðóæåíû ãðà-

íóëàìè ëèïîôóñöèíà. Îêðàñêà ïî Íèññëþ. Óâ. õ 1000. 
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â êîëè÷åñòâåííîì îòíîøåíèè ÿâèëèñü èçìåíåíèÿ 
èìåþùèå îòíîøåíèå ê ãëèàëüíûì ýëåìåíòàì. 

Â òîæå âðåìÿ àáñîëþòíî âñå ïîëó÷åííûå èíäåê-
ñû è êîýôôèöèåíòû ñâèäåòåëüñòâóþò îá èçìåíåíè-
ÿõ âî âñåé ñèñòåìå íåéðîí-ãëèÿ-êàïèëëÿð. 

Âûâîäû. Íà îñíîâàíèè ìîðôîëîãè÷åñêèõ è 
ìîðôîìåòðè÷åñêèõ èññëåäîâàíèé âåðõíåé ëîáíîé 
èçâèëèíû ÷åëîâåêà ïî ìåðå óâåëè÷åíèÿ âîçðàñòà 
óñòàíîâëåíî: ïðîãðåññèâíîå óìåíüøåíèå ïëîòíî-
ñòè ðàñïðåäåëåíèÿ íåðâíûõ êëåòîê, óìåíüøåíèå 
êîëè÷åñòâà ñóáñòàíöèè Íèññëÿ, äèñòðîôèÿ è äåãå-
íåðàöèÿ íåéðîíîâ, íàêîïëåíèå â íèõ ëèïîôóñöèíà, 
óâåëè÷åíèå êîëè÷åñòâà ãëèîöèòîâ, ðåäóêöèÿ êàïèë-
ëÿðíîé ñåòè, ïîëèìîðôèçì êëåòîê ýíäîòåëèÿ ñ óâå-
ëè÷åíèåì âîçðàñòà. 

Êàê ó ìóæ÷èí, òàê è ó æåíùèí îòìå÷àþòñÿ àíàëî-
ãè÷íûå èçìåíåíèÿ ïîêàçàòåëåé íåéðîíî-ãëèàëüíî-
êàïèëëÿðíûõ âçàèìîîòíîøåíèé â âåðõíåé ëîáíîé 
èçâèëèíû ñ óâåëè÷åíèåì âîçðàñòà, ðàçëè÷èÿ çàêëþ-
÷àþòñÿ â ñòåïåíè âûðàæåííîñòè ýòèõ èçìåíåíèé ñ 
áîëüøåé ñòåïåíüþ âûðàæåííîñòè ýòèõ èçìåíåíèé ó 
ìóæ÷èí. Òàê, ïëîòíîñòü íåéðîíîâ äîñòîâåðíî ñíè-
æàåòñÿ ïðè ñðàâíåíèè ïåðâîé è ÷åòâåðòîé ãðóïï ó 
ìóæ÷èí â 3,2 ðàçà, ó æåíùèí â 2,8 ðàçà, ïëîòíîñòü 
ãëèè ó ìóæ÷èí è ó æåíùèí âîçðàñòàåò â 2,0 ðàçà, 
ïëîòíîñòü êàïèëëÿðîâ ñíèæàåòñÿ â 2 ðàçà. 

Êàê ó ìóæ÷èí, òàê è ó æåíùèí îòñóòñòâóþò ñòà-
òèñòè÷åñêè äîñòîâåðíûå ðàçëè÷èÿ â ïîêàçàòåëÿõ 

ïëîòíîñòè íåéðîíîâ, ãëèè è êàïèëëÿðîâ ìåæäó ïðà-
âîé è ëåâîé ïîëîâèíàìè ìîçãà. 

Ñ óâåëè÷åíèåì âîçðàñòà îòíîñèòåëüíàÿ ïëîò-
íîñòü ãëèè (ïî îòíîøåíèþ ê ïëîòíîñòè íåéðîíîâ) 
óâåëè÷èâàåòñÿ, è â ïîñëåäíåé âîçðàñòíîé ãðóïïå 
âîçðàñòàåò â 10 ðàç ó ìóæ÷èí è â 6,5 ðàç ó æåíùèí, 
ïî ñðàâíåíèþ ñ ïåðâîé âîçðàñòíîé ãðóïïîé; îòíî-
ñèòåëüíàÿ ïëîòíîñòü êàïèëëÿðîâ óâåëè÷èâàåòñÿ, è â 
ïîñëåäíåé âîçðàñòíîé ãðóïïå âîçðàñòàåò ó ìóæ÷èí 
â 3,5 ðàçà, à ó æåíùèí – â 2,5 ðàçà. 

Ïðè èçó÷åíèè íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ 
âçàèìîîòíîøåíèé â âåðõíåé ëîáíîé èçâèëèíû óñòà-
íîâëåíî, ÷òî íåéðîíû, ãëèÿ è êàïèëëÿðû îáðàçóþò 
åäèíóþ ñèñòåìó, ñòðóêòóðà ñâÿçåé â êîòîðîé õîðî-
øî îïèñûâàåòñÿ ëèíåéíûìè óðàâíåíèÿìè, êîòîðûå 
ìîãóò áûòü èñïîëüçîâàíû äëÿ ïðîãíîçèðîâàíèÿ âå-
ðîÿòíîé ïëîòíîñòè êëåòî÷íûõ êîìïîíåíòîâ ó ëèö 
ðàçíûõ âîçðàñòíûõ ãðóïï. 

Ñàìîå çíà÷èòåëüíîå âëèÿíèå íà èçìåíåíèå 
íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ âçàèìîîòíîøåíèé 
âåðõíåé ëîáíîé èçâèëèíû ãîëîâíîãî ìîçãà îêàçû-
âàåò âîçðàñò ÷åëîâåêà, çàòåì ëîêàëèçàöèÿ ýòîé èç-
âèëèíû â ïðàâîì èëè ëåâîì ïîëóøàðèè è íàèìåíü-
øåå âëèÿíèå îêàçûâàåò ïîë ÷åëîâåêà. 

Â òîæå âðåìÿ çà÷àñòóþ áîëåå ïîêàçàòåëüíûìè 
ÿâëÿþòñÿ èçìåíåíèÿ ñîîòíîøåíèé ìåæäó ñòðóêòóð-
íûìè ýëåìåíòàìè ãîëîâíîãî ìîçãà, ÷òî â ëó÷øåé 
ñòåïåíè õàðàêòåðèçóåò óðîâåíü ìåòàáîëè÷åñêèõ 
ïðîöåññîâ è ôóíêöèîíàëüíóþ àêòèâíîñòü êàê íåé-
ðîíîâ, òàê è âñåé èçó÷àåìîé çîíû. 

Âûÿâëåííûå íàìè êîëè÷åñòâåííûå è êà÷åñòâåí-
íûå õàðàêòåðèñòèêè ñîîòíîøåíèé íåéðîíîâ, ãëè-
àëüíûõ ýëåìåíòîâ è êàïèëëÿðîâ, êîýôôèöèåíòû 
àñèììåòðèè â V ñëîå âåðõíèõ ëîáíûõ èçâèëèí ãîëîâ-
íîãî ìîçãà ÷åëîâåêà ìîãóò áûòü èñïîëüçîâàíû êàê 
îáîñíîâàíèå äëÿ âûÿâëåíèÿ ïàòîëîãè÷åñêèõ èçìå-
íåíèé óêàçàííîé ñòðóêòóðû è ÿâëÿþòñÿ àêòóàëüíû-
ìè äëÿ ñîâðåìåííîé íåéðîìîðôîëîãèè è ïåðñïåê-
òèâíûì ïóòåì ïîíèìàíèÿ ìîðôîëîãè÷åñêèõ îñíîâ 
ñëîæíîé ïñèõè÷åñêîé äåÿòåëüíîñòè ÷åëîâåêà. 

Ïåðñïåêòèâà äàëüíåéøèõ èññëåäîâàíèé. 
Ïðåäñòàâëÿþòñÿ èíòåðåñíûìè äàëüíåéøèå èññëå-
äîâàíèÿ êîðû âåðõíåé ëîáíîé èçâèëèíû ãîëîâíîãî 
ìîçãà ÷åëîâåêà êàê â íîðìå, òàê è ïðè ïàòîëîãè-
÷åñêèõ ñîñòîÿíèÿõ â ãðóïïàõ ðàçíîãî âîçðàñòà è 
ïîëà, à òàêæå îïðåäåëåíèå ðàçëè÷èé ìåæäó ëåâûì 
è ïðàâûì ïîëóøàðèÿìè äëÿ âûÿâëåíèÿ êðèòåðèåâ 
ïîÿâëåíèÿ ôèçèîëîãè÷åñêèõ è ïàòîëîãè÷åñêèõ èç-
ìåíåíèé â ïñèõèàòðè÷åñêîé ïðàêòèêå è ïðè ñîìàòè-
÷åñêèõ çàáîëåâàíèÿõ. 

Ðèñ. 3. Êëåòêè ãëèè âåðõíåé ëîáíîé èçâèëèíû êîðû 

ãîëîâíîãî ìîçãà ìóæ÷èíû 20 ëåò. 

Îêðàñêà ïî Íèññëþ. Óâ. õ 400.
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ÓÄÊ 611. 813. 11:611. 018. 8:611. 161:611. 068
ÀÍÀË²Ç ÍÅÉÐÎÍÎ-ÃË²ÀËÜÍÎ-ÊÀÏ²ËßÐÍÈÕ ÂÇÀªÌÎÂ²ÄÍÎØÅÍÜ V ØÀÐÓ Ó ÂÅÐÕÍ²Õ ËÎÁÎÂÈÕ 

ÇÂÈÂÈÍÀÕ ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ ËÞÄÈÍÈ Â ÇÀËÅÆÍÎÑÒ² Â²Ä ÑÒÀÒ², Â²ÊÓ ÒÀ Ï²ÂÊÓË²
Áåðåæíà Ì. Î. 
Ðåçþìå. Ó ñòàòò³ óçàãàëüíåí³ äàí³, îòðèìàí³ â ðåçóëüòàò³ ìîðôîëîã³÷íèõ, ìîðôîìåòðè÷íèõ, ã³ñòîëîã³÷íèõ 

äîñë³äæåíü ï’ÿòîãî øàðó âåðõí³õ ëîáîâèõ çâèâèí êîðè ãîëîâíîãî ìîçêó ëþäèíè, ³ äàíèõ ñòàòèñòè÷íî¿ îáðîá-
êè ðåçóëüòàò³â. Âèâ÷åíî ê³ëüê³ñí³ òà ÿê³ñí³ õàðàêòåðèñòèêè íåéðîíî-ãë³àëüíî-êàï³ëÿðíèõ âçàºìîâ³äíîøåíü ó 
âåðõí³õ ëîáîâèõ çâèâèíàõ çàëåæíî â³ä ñòàò³, â³êó òà ï³âêóë³. 

Äîâåäåíî, ùî ù³ëüí³ñòü íåéðîí³â çì³íþºòüñÿ çàëåæíî â³ä â³êó. Ù³ëüí³ñòü ãë³àëüíèõ êë³òèí, íåçàëåæíî â³ä 
ãåíäåðíî¿ ïðèíàëåæíîñò³, çá³ëüøóºòüñÿ ó âñ³õ â³êîâèõ ãðóïàõ. Ù³ëüí³ñòü êàï³ëÿð³â çìåíøóºòüñÿ ïðîòÿãîì 
óñüîãî æèòòÿ. ßê ó ÷îëîâ³ê³â, òàê ³ ó æ³íîê â³äñóòí³ ñòàòèñòè÷íî äîñòîâ³ðí³ â³äì³ííîñò³ ó ïîêàçíèêàõ ù³ëüíîñò³ 
íåéðîí³â, ãë³¿ òà êàï³ëÿð³â ì³æ ïðàâîþ ³ ë³âîþ ïîëîâèíàìè ìîçêó. 

Êëþ÷îâ³ ñëîâà: ãîëîâíèé ìîçîê, íåéðîí, ãë³ÿ, êàï³ëÿð, âåðõíÿ ëîáîâà çâèâèíà. 

ÓÄÊ 611. 813. 11:611. 018. 8:611. 161:611. 068
ÀÍÀËÈÇ ÍÅÉÐÎÍÎ-ÃËÈÀËÜÍÎ-ÊÀÏÈËËßÐÍÛÕ ÂÇÀÈÌÎÎÒÍÎØÅÍÈÉ V ÑËÎß Â ÂÅÐÕÍÈÕ 

ËÎÁÍÛÕ ÈÇÂÈËÈÍÀÕ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ ×ÅËÎÂÅÊÀ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÏÎËÀ, ÂÎÇÐÀÑÒÀ È 
ÏÎËÓØÀÐÈß

Áåðåæíàÿ Ì. À. 
Ðåçþìå. Â ñòàòüå îáîáùåíû äàííûå, ïîëó÷åííûå â ðåçóëüòàòå ìîðôîëîãè÷åñêèõ, ìîðôîìåòðè÷åñêèõ, 

ãèñòîëîãè÷åñêèõ èññëåäîâàíèé ïÿòîãî ñëîÿ âåðõíèõ ëîáíûõ èçâèëèí êîðû ãîëîâíîãî ìîçãà ÷åëîâåêà, è 
äàííûõ ñòàòèñòè÷åñêîé îáðàáîòêè ðåçóëüòàòîâ. Èçó÷åíû êîëè÷åñòâåííûå è êà÷åñòâåííûå õàðàêòåðèñòèêè 
íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ âçàèìîîòíîøåíèé â âåðõíèõ ëîáíûõ èçâèëèíàõ â çàâèñèìîñòè îò ïîëà, âîç-
ðàñòà è ïîëóøàðèÿ. 

Äîêàçàíî, ÷òî ïëîòíîñòü íåéðîíîâ ìåíÿåòñÿ, â çàâèñèìîñòè îò âîçðàñòà. Ïëîòíîñòü ãëèàëüíûõ êëåòîê íå-
çàâèñèìî îò ãåíäåðíîé ïðèíàäëåæíîñòè óâåëè÷èâàåòñÿ âî âñåõ âîçðàñòíûõ ãðóïïàõ. Ïëîòíîñòü êàïèëëÿðîâ 
óìåíüøàåòñÿ â òå÷åíèå âñåé æèçíè. Êàê ó ìóæ÷èí, òàê è ó æåíùèí îòñóòñòâóþò ñòàòèñòè÷åñêè äîñòîâåðíûå 
ðàçëè÷èÿ â ïîêàçàòåëÿõ ïëîòíîñòè íåéðîíîâ, ãëèè è êàïèëëÿðîâ ìåæäó ïðàâîé è ëåâîé ïîëîâèíàìè ìîçãà. 

Êëþ÷åâûå ñëîâà: ãîëîâíîé ìîçã, íåéðîí, ãëèÿ, êàïèëëÿð, âåðõíÿÿ ëîáíàÿ èçâèëèíà. 

UDC 611. 813. 11:611. 018. 8:611. 161:611. 068
Analysis of Neuron-Glial-Capillary Relationship of Fifth Layer in the Upper Frontal Gyruses of the 

Human Brain in Relation to Gender, Age and Hemisphere
Berezhna M. 
Abstract. After analyzing the literature data on earlier studies, it was found that age dynamic of neuron-glial-

capillary relationships, which are not localized in the frontal lobes, does not always show significant differences in 
the different periods of ontogeny. 

As a result of analysis of age-related changes in the cellular composition of the upper frontal gyrus of the human, 
certain regularities are identified. They consist in the fact that with age increasing the number of determined neurons 
is decreased, and the number of glial cells in the brain is increased. The form of neurons was varied. Large, medium 
and small neurons are remained both in the first and fourth age groups. In neurons was clearly expressed basophilic 
Nissl substance. 
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The similar morphological changes of neurons are marked both in men and women with age increasing: the 
chromatin impoverishment of nuclear; chromolysis, which is often combined with hydropic changes (vacuolation 
of varying everity, rounded contours of cells, increasing of its size); the appearance of dying cells, cells- shadows, 
centers of devastation; phagocytosis; polymorphism growth of endothelial cells. Morphological features of glial 
cells are not revealed in any of the sexes. Ratio of neuron-glia is not significantly different: ratio for women was 
1:10,8, ratio for men 1:11,9 . 

A comparison of our data indicates that, for trophic processes in the upper frontal gyrus of the human brain, the 
critical period is between the second and third age groups, during which all indicators underwent maximal changes, 
with the most expressed in quantity view changes which were related to the glial elements. 

Conclusions. On the basis of morphological and morphometric studies of human upper frontal gyrus with 
age increasing it is established as following: a progressive decrease of the density of the nerve cells spreading, 
reducing the amount of Nissl substance, dystrophy and degeneration of neurons, accumulation of lipofuscin in 
them, increasing the number of gliocyties, the reduction of the capillary network, polymorphism of endothelial cells 
with age increasing. 

Similar changes in neuronal-glial-capillary relations in the superior frontal gyrus with age increasing are detected 
both for men and women, the difference lies in the degree of these changes with a greater degree of these changes 
in men. 

There are no statistically significant differences in indicators of the density of neurons, glia and capillaries 
between the right and left hemispheres of the brain both for men and women. 

The relative density of glia (in ratio to density of neurons) with age increasing is increased in the latter age group 
in 10 times in men and in 6. 5 times in women compared to the first age group. 

The most significant influence on changes in neuronal-glial-capillary relationship in upper frontal gyrus of the 
brain has a person’s age, then the localization of this gyrus in the right or left hemisphere and the smallest influence 
affected by the sex of the person. 

We identified quantitative and qualitative characteristics of the ratio of neurons, glial elements and capillaries 
in fifth layer of the upper frontal gyrus of the human brain which can be used as a basement for the detection of 
pathological changes in this structure and they are actual for modern neuromorphology and perspective way for 
understanding of the morphological basis of complex mental human activity. 
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