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ÌÎÐÔÎËÎÃ²ß

Ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ êàôåäðû 
ãèñòîëîãèè, öèòîëîãèè è ýìáðèîëîãèè Õàðüêîâ-
ñêîãî íàöèîíàëüíîãî ìåäèöèíñêîãî óíèâåðñèòåòà 
«Íåéðîíî-ãëèàëüíî-êàïèëëÿðíûå âçàèìîîòíîøå-
íèÿ ñòâîëà ãîëîâíîãî ìîçãà ÷åëîâåêà â ñèñòåìå 
ñòåðåîòàêñè÷åñêèõ êîîðäèíàò», ¹ ãîñóäàðñòâåííîé 
ðåãèñòðàöèè 0102U001861. 

Âñòóïëåíèå. Íå âûçûâàåò ñîìíåíèé, ÷òî ìíîãèå 
çàáîëåâàíèÿ íåðâíîé ñèñòåìû, òàêèå êàê ýïèëåïñèÿ, 
äåòñêèé öåðåáðàëüíûé ïàðàëè÷, áîëåçíü Ïàðêèíñî-
íà, øèçîôðåíèÿ, ðàññåÿííûé ñêëåðîç, íåêîòîðûå 
òèïû òðåìîðà èìåþò öåðåáðîâàñêóëÿðíîå ïðîèñ-
õîæäåíèå [13,14]. Îäíèì èç ñîâðåìåííûõ íàïðàâ-
ëåíèé ìåäèöèíû ÿâëÿåòñÿ ôóíêöèîíàëüíàÿ íåéðî-
õèðóðãèÿ, èñïîëüçóþùàÿ ìåòîäû õèðóðãè÷åñêîãî 
âìåøàòåëüñòâà (ïóíêöèîííûå, ñòåðåîòàêñè÷åñêèå è 
îòêðûòûå) íà îïðåäåëåííûõ ôóíêöèîíàëüíûõ ñòðóê-
òóðàõ-ìèøåíÿõ öåíòðàëüíîé, ïåðèôåðè÷åñêîé èëè 
âåãåòàòèâíîé íåðâíîé ñèñòåìû ñ öåëüþ äîñòèæå-
íèÿ ëå÷åáíîãî ýôôåêòà. Èñïîëüçîâàíèå ðàçëè÷íûõ 
ñïîñîáîâ ðàçðóøåíèÿ ñòðóêòóð, ãåíåðèðóþùèõ èëè 
ïðîâîäÿùèõ ïàòîëîãè÷åñêóþ èìïóëüñàöèþ, ïîçâî-
ëÿåò óñòðàíèòü ãèïåðêèíåçû, ïàòîëîãè÷åñêèå èç-
ìåíåíèÿ ìûøå÷íîãî òîíóñà, áîëåâûå ñèíäðîìû, 
íåêîòîðûå ïñèõè÷åñêèå íàðóøåíèÿ. Âîçäåéñòâèþ 
ïîäâåðãàþòñÿ ÿäðà çðèòåëüíîãî áóãðà, ïîäêîðêîâûå 
ñòðóêòóðû, ïðîâîäíèêè ñïèííîãî ìîçãà è åãî êîðåø-
êè. Òàê, íàïðèìåð, ïðè ïàðêèíñîíèçìå õèðóðãè÷åñ-
êîìó ëå÷åíèþ ïîäëåæàò äðîæàòåëüíàÿ, ðèãèäíàÿ 
è ñìåøàííàÿ ôîðìû ïàðêèíñîíèçìà, â íåêîòîðûõ 
ñëó÷àÿõ àêèíåòè÷åñêàÿ ôîðìà. Ïðè äåñòðóêöèè âåí-
òðîëàòåðàëüíîãî ÿäðà òàëàìóñà è ñóáòàëàìóñà (ñóá-
òàëàìîòîìèÿ, êàìïîòîìèÿ), êàê â îòäåëüíîñòè, òàê è 
â ñî÷åòàíèè, óäàåòñÿ äîñòè÷ü õîðîøåãî ëå÷åáíîãî 
ýôôåêòà ïðè òÿæåëûõ ôîðìàõ çàáîëåâàíèÿ [1,6]. 

Â ýòîé ñâÿçè çíà÷èòåëüíûé íå òîëüêî òåîðåòè-
÷åñêèé, íî è ïðàêòè÷åñêèé èíòåðåñ ïðåäñòàâëÿåò 
èçó÷åíèå âçàèìîîòíîøåíèé òðåõ ôóíêöèî íàëüíûõ 
ìèêðîåäèíèö öåíòðàëüíîé íåðâíîé ñèñòåìû: íå-
éðîí – ãëèÿ – ìèêðîöèð êóëÿòîðíîå ðóñëî â ÿäåð-
íîì êîìïëåêñå òàëàìóñà ÷åëîâåêà, â ÷àñòíîñòè, â 
âåíòðî ëàòåðàëüíîé ãðóïïå ÿäåð [2,3,4]. Â íàñòîÿ-
ùåå âðåìÿ èìåþòñÿ òîëüêî îòäåëüíûå ïóáëèêàöèè, 
ïîñâÿùåííûå âîïðîñàì îñîáåííîñòåé âçàèìîîòíî-
øåíèé ýòèõ ôóíêöèîíàëüíûõ ìèêðîåäèíèö íåðâíîé 
ñèñòåìû ÷åëîâåêà â âîçðàñòíîì è ïîëîâîì àñïåêòàõ 
[7,9,12]. 

Öåëü ðàáîòû – îöåíêà îñîáåííîñòåé ñâÿçåé â 
ñèñòåìå íåéðîí – ãëèÿ – ìèêðîöèð êóëÿòîðíîå ðóñëî 
â âåíòðî ëàòåðàëüíîé ãðóïïå ÿäåð òàëàìóñà ÷åëîâå-
êà â çàâèñèìîñòè îò ïîëà è âîçðàñòà. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Èññëå-
äîâàíèÿ ïðîâîäèëèñü íà ïðåïàðàòàõ òàëàìóñà, 
ïîëó÷åííûõ îò 31 ÷åëîâåêà (20 ìóæ÷èí, 11 æåíùèí) 
â âîçðàñòå îò 30-87 ëåò. Âñå ïðåïàðàòû áûëè âçÿòû 
ïî ðàçðàáîòàííîé íàìè ìåòîäèêå [8,11] ó ëèö, óìåð-
øèõ îò çàáîëåâàíèé, íå ñâÿçàííûõ ñ íåâðîëîãè÷åñ-
êîé ïàòîëîãèåé. Ïðîâåäåííûå èññëåäîâàíèÿ ïî-
ëíîñòüþ ñîîòâåòñòâóþò çàêîíîäàòåëüñòâó Óêðàèíû 
è îòâå÷àþò ïðèíöèïàì Õåëüñèíêñêîé äåêëàðàöèè 
ïðàâ ÷åëîâåêà, Êîíâåíöèè Ñîþçà Åâðîïû îòíîñè-
òåëüíî ïðàâ ÷åëîâåêà è áèîìåäèöèíû (ïîäòâåðæ-
äåíî çàêëþ÷åíèåì êîìèññèè ïî áèîýòèêå, ïðîòîêîë 
¹3, 2006 ã). 

Ðàáîòà áûëà ïðîâåäåíà â ñîîòâåòñòâèè ñ òðåáî-
âàíèÿìè «Èíñòðóêöèè î ïðîâåäåíèè ñóäåáíî-ìå-
äèöèíñêîé ýêñïåðòèçû» (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. 

Äëÿ õàðàêòåðèñòèêè öèòîàðõèòåêòîíèêè òàëà-
ìóñà ïîäñ÷èòûâàëè â êàæäîì èç ïîëåé çðåíèÿ êî-
ëè÷åñòâî íåéðîíîâ, ãëèàëüíûõ êëåòîê, ñå÷åíèé 
êàïèë ëÿðîâ íà îïðåäåë¸ííîì îòðåçêå ïîëÿ, à òàêæå 
çàìåðÿëè äëèíó ýòîãî îòðåçêà. Çàòåì âû÷èñëÿëè 
ïîêàçàòåëè: ïëîòíîñòü ðàñïîëîæåíèÿ íåéðîíîâ, 
ãëè àëüíûõ êëåòîê è êàïèëëÿðîâ ïî ðàçðàáîòàííîé 
íàìè ôîðìóëå:
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òêàíåâûõ êîìïîíåíòîâ ñîîòâåò ñòâåííî â 1, 2, 3, è 
j-íîì ïîëÿõ çðåíèÿ. 

Ïðè ïðîâåäåíèè ìîðôîìåòðè÷åñêèõ èññëåäî-
âàíèé ïîäñ÷èòûâàëèñü âñå íåéðîíû â ïîëå çðå-
íèÿ, ÿäðà êîòîðûõ ïîïàäàëè â ïëîñêîñòü ñðåçà, âñå 
ãëèàëüíûå êëåòêè, à òàêæå ñàòåëëèòû íåéðîíîâ. Ïðè 
ïîäñ÷åòå êàïèëëÿðîâ ó÷èòûâàëèñü âñå êàïèëëÿðû, 
ëåæàùèå, êàê âîçëå íåéðîíîâ, òàê è óäàëåííûå îò 
ïåðèàêðèîíîâ íà ðàññòîÿíèè íå áîëåå 25 ìêì (çîíà 
Sharrer) [10,15]. 

Äëÿ èññëåäîâàíèÿ ñòðóêòóðû ñâÿçåé â ñèñòåìå 
íåéðîí-ãëèÿ-êàïèëëÿð áûë èñïîëüçîâàí ôàêòîðíûé 
àíàëèç [5]. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäå-
íèå. Ïîñëå ïîäñ÷åòà ïëîòíîñòè èññëåäóåìûõ 
òêàíåâûõ êîìïîíåíòîâ â ïðåïàðàòàõ òàëàìóñà ìóæ-
÷èí è æåíùèí ðàçíûõ âîçðàñòíûõ ãðóïï äëÿ íà-
ãëÿäíîñòè ñðàâíåíèÿ ïîëó÷åííûå ðåçóëüòàòû áûëè 
ïðîíîðìèðîâàíû íà ïëîòíîñòü íåéðîíîâ (ò. å. îïðåä-
åëåíî, êàêàÿ ïëîòíîñòü ãëèàëüíûõ êëåòîê è êàïèëëÿ-
ðîâ ïðèõîäèòñÿ íà åäèíèöó ïëîòíîñòè íåéðîíîâ). 
Íà ðèñ. 1 ãðàôè÷åñêè ïðåäñòàâëåíû ïîëó÷åííûå 
ñîîòíîøåíèÿ â ðàçíûõ âîçðàñòíûõ ãðóïïàõ ìóæ-
÷èí è æåíùèí. Ïî ðèñ. 1 ìîæíî îòìåòèòü, ÷òî âîç-
ðàñòíàÿ äèíàìèêà ïëîòíîñòè òêàí åâûõ êîìïîíåí-
òîâ â ãåíäåðíûõ ãðóïïàõ ñõîäíàÿ. Ñ óâåëè÷åíèåì 

âîçðàñòà óâåëè÷èâàåòñÿ ïëîòíîñòü ãëèàëüíûõ êëå-
òîê (â ãðóïïå ìóæ÷èí â áîëüøåé ñòåïåíè) è ñíèæàåò-
ñÿ ïëîòíîñòü êàïèëëÿðîâ, ïðèõîäÿùèõñÿ íà åäèíèöó 
ïëîòíîñòè íåéðîíîâ. Íàèáîëüøèå ãåíäåðíûå îòëè-
÷èÿ èìåþòñÿ â ñòàðøåé âîçðàñòíîé ãðóïïå. 

Â ðåçóëüòàòå àíàëèçà ïîëó÷åííûõ êîëè÷åñò-
âåííûõ ñîîòíîøåíèé ìîæíî îòìåòèòü, ÷òî ó ìóæ÷èí 
ñ 1 ïî 5 âîçðàñòíóþ ãðóïïó îòíîñèòåëüíàÿ ïëîòíîñòü 
ãëèè (ïî îòíîøåíèþ ê ïëîòíîñòè íåéðîíîâ ñîîòâåò-
ñòâóþùåé âîçðàñòíîé ãðóïïû) âîçðàñòàåò â ñðåä-
íåì íà 38 % ïðè ïåðåõîäå ê ñëåäóþùåé âîçðàñòíîé 
ãðóïïå. Òîëüêî â ïîñëåäíåé ãðóïïå ðîñò îòíîñèòåëü-
íîé ïëîòíîñòè ãëèè âåëèê è ñîñòàâèë 170 %. Àíàëî-
ãè÷íàÿ òåíäåíöèÿ âûÿâëÿåòñÿ è â ãðóïïå æåíùèí. Â 
ïîñëåäíåé âîçðàñòíîé ãðóïïå ðîñò îòíîñèòåëüíîé 
ïëîòíîñòè ãëèè âûðàæåí íåñêîëüêî ìåíüøå, ÷åì ó 
ìóæ÷èí è ñîñòàâëÿåò 125 %. 

Îòíîñèòåëüíàÿ ïëîòíîñòü êàïèëëÿðîâ ó ìóæ÷èí 
òàêæå âîçðàñòàåò â ñðåäíåì íà 20 % â ïåðâûõ ïÿòè 
ãðóïïàõ è ñêà÷êîì âîçðàñòàåò íà 80 % â øåñòîé 
ãðóïïå. Ó æåíùèí ðîñò ïîêàçàòåëÿ ïðîèñõîäèò íå-
ðàâíîìåðíî è ïðè ïåðåõîäå ê ïîñëåäíåé âîçðàñò-
íîé ãðóïïå ñîñòàâëÿåò 46 %. 

Ìîæíî îòìåòèòü, ÷òî ó ìóæ÷èí äèíàìèêà ïîêà-
çàòåëåé íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ ñîîòíîøå-
íèé ñ âîçðàñòîì âûðàæåíà ñèëüíåå, ÷åì ó æåíùèí. 
Ìîðôîëîãè÷åñêèõ îñîáåííîñòåé ãëèàëüíûõ êëåòîê 
íè ó îäíîãî èç ïîëîâ íå îáíàðóæåíî. Ñîîòíîøåíèå 
íåéðîí-ãëèÿ ó æåíùèí ñîñòàâëÿåò 1:10,8, ó ìóæ-
÷èí – 1:11,9, ÷òî, âîçìîæíî, îáóñëîâëåíî áîëåå 
àêòèâíûìè ñèíòåòè÷åñêèìè ïðîöåññàìè â ìóæñêîì 
ìîçãå. Ñëåäóåò îòìåòèòü áîëåå âûðàæåííóþ âàñ-
êóëÿðèçàöèþ ìóæñêîãî òàëàìóñà: íà îäèí íåéðîí 
ó ìóæ÷èí ïðèõîäèòñÿ â ñðåäíåì 9,8 êàïèëëÿðà, à ó 
æåíùèí – 8,8. 

Ïîñêîëüêó âîçðàñòíàÿ äèíàìèêà èññëåäóåìûõ 
ïîêàçàòåëåé â ãðóïïàõ ìóæ÷èí è æåíùèí ñõîäíàÿ, 
ïðåäñòàâëÿåò èíòåðåñ èññëåäîâàíèå ñòðóêòóðû ñâÿ-
çåé ìåæäó íèìè ñ èñïîëüçîâàíèåì ôàêòîðíîãî àíà-
ëèçà. Íà ðèñ. 2 ïðåäñòàâëåíû ôàêòîðíûå ñòðóêòóðû 
ïîêàçàòåëåé ìóæ÷èí è æåíùèí. 

Ïî ðèñ. 2 î÷åâèäíî, ÷òî ñèñòåìà èññëåäîâàííûõ 
ïîêàçàòåëåé, êàê ó ìóæ÷èí, òàê è ó æåíùèí æåñòêî 
äåòåðìèíèðîâàííàÿ, ïîñêîëüêó îáðàçîâàíà îäíèì 
ôàêòîðîì, êîòîðûé ìîæíî íàçâàòü «âîçðàñòî-
íåéðîíî-ãëèàëüíî-êàïèëëÿðíûì». Âëèÿíèå ýòîãî 
ôàêòîðà ïðèâîäèò ê ñíèæåíèþ ïëîòíîñòè íåéðîíîâ 
è êàïèëëÿðîâ ñ îäíîâðåìåííûì ðîñòîì ïëîòíîñòè 
ãëèè ïðè óâåëè÷åíèè âîçðàñòà. Òàêîå ñîîòíîøåíèå 
ìåæäó èññëåäóåìûìè ïîêàçàòåëÿìè ñîîòâåòñòâóåò 
ñîâðåìåííûì ïðåäñòàâëåíèÿì. Âêëàä äëèíû ëèíèè 
ÑÀ-ÑÐ â ôàêòîð ìàëåíüêèé, ïðè÷åì ïîä äåéñòâè-
åì ôàêòîðà ýòîò ïîêàçàòåëü ó ìóæ÷èí ñ âîçðàñòîì 
íåñêîëüêî óâåëè÷èâàåòñÿ, à ó æåíùèí – óáûâàåò. 
Ïîëó÷åííûé ôàêòîð äîñòàòî÷íî õîðîøî îïèñûâàåò 
èññëåäóåìóþ ñèñòåìó ïîêàçàòåëåé, ïîñêîëüêó íà 
ñëó÷àéíóþ ñîñòàâëÿþùóþ ïðèõîäèòñÿ òîëüêî 30 %. 

Àíàëèçèðóÿ êîíôèãóðàöèþ ñâÿçåé â ãåíäåðíûõ 
ãðóïïàõ ìîæíî îòìåòèòü, ÷òî íåéðîíî-ãëèàëüíî-
êàïèëëÿðíûå âçàèìîîòíîøåíèÿ ìóæ÷èí è æåí-
ùèí ïîñòðîåíû ïî îäíîìó ïðèíöèïó. Èìåþò ìåñòî 

Ðèñ. 1. Ñòðóêòóðà íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ ñîîòíîøåíèé 

â âåíòðîëàòåðàëüíîé ãðóïïå ÿäåð òàëàìóñà ìóæ÷èí è æåíùèí 

ðàçíûõ âîçðàñòíûõ ãðóïï. 
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òîëüêî íåáîëüøèå îòëè÷èÿ â çíà÷åíèÿõ ôàêòîðíûõ 
íàãðóçîê, ïðè÷åì ñâÿçè ñ èññëåäóåìûìè ïî-
êàçàòåëÿìè (ïëîòíîñòè íåéðîíîâ, êàïèëëÿðîâ 
è ãëèè) çíà÷èìûå è ñèëüíûå. Äëÿ ïîäòâåðæäå-
íèÿ îòñóòñòâèÿ äîñòîâåðíûõ îòëè÷èé â ñòðóêòóðå 

ñâÿçåé áûë ðàññ÷èòàí êîýôôèöèåíò äåòåðìè-
íàöèè ìåæäó ôàêòîðíûìè íàãðóçêàìè ìóæ÷èí è 
æåíùèí. Êîýôôèöèåíò äåòåðìèíàöèè ñîñòàâèë 
94 %, ÷òî óêàçûâàåò íà îòñóòñòâèå äîñòîâåðíûõ 
îòëè÷èé â ñòðóêòóðå ñâÿçåé ìåæäó ïîêàçàòåëÿìè â 
èññëåäîâàííûõ ãðóïïàõ. 

Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé ìîæíî 
ñäåëàòü ñëåäóþùèå âûâîäû:

1. Íåéðîíû, ãëèÿ è êàïèëëÿðû îáðàçóþò åäèíóþ 
ôóíêöèîíàëüíóþ ñèñòåìó, ñâîéñòâà êîòîðîé çàâè-
ñÿò îò âîçðàñòà è íå çàâèñÿò îò ïîëà. 

2. Íåéðîíî-ãëèàëüíî-êàïèëëÿðíûå âçàèìîîò-
íîøåíèÿ ìóæ÷èí è æåíùèí ïîñòðîåíû ïî îäíîìó 
ïðèíöèïó. 

3. Êàê ó ìóæ÷èí, òàê è ó æåíùèí îòìå÷àþòñÿ îäè-
íàêîâûå èçìåíåíèÿ ïîêàçàòåëåé íåéðîíî-ãëèàëü-
íî-êàïèëëÿðíûõ âçàèìîîòíîøåíèé â âåíòðîëàòå-
ðàëüíîé ãðóïïå òàëàìóñà ñ óâåëè÷åíèåì âîçðàñòà, 
ãåíäåðíûå ðàçëè÷èÿ çàêëþ÷àþòñÿ òîëüêî â ñòåïåíè 
âûðàæåííîñòè ýòèõ èçìåíåíèé (ó ìóæ÷èí ïîêàçàòå-
ëè èçìåíÿþòñÿ â áîëüøåé ñòåïåíè, ÷åì ó æåíùèí). 

Ïåðñïåêòèâîé äàëüíåéøèõ èññëåäîâàíèé 
ÿâëÿåòñÿ èçó÷åíèå ìîðôîëîãè÷åñêèõ îñîáåííîñ-
òåé ïåðåäíåãî ÿäðà òàëàìóñà, íåéðîíî-ãëèàëüíî-
êàïèëëÿðíûå âçàèìîîòíîøåíèÿ â ýòîé çîíå ñ ó÷å-
òîì âîçðàñòà, àññèìåòðèè, ïîëà. 

Ðèñ. 2. Ôàêòîðíûå ñòðóêòóðû íåéðîíî-ãëèàëüíî-
êàïèëëÿðíûõ âçàèìîîòíîøåíèé ìóæ÷èí è æåíùèí 

ðàçíîãî âîçðàñòà. 
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ÓÄÊ 611. 814. 7
ÃÅÍÄÅÐÍÛÅ ÎÑÎÁÅÍÍÎÑÒÈ ÍÅÉÐÎÍÎ-ÃËÈÀËÜÍÎ-ÊÀÏÈËËßÐÍÛÕ ÂÇÀÈÌÎÎÒÍÎØÅÍÈÉ Â 

ÂÅÍÒÐÎËÀÒÅÐÀËÜÍÎÉ ÃÐÓÏÏÅ ßÄÅÐ ÒÀËÀÌÓÑÀ ÏÐÎÌÅÆÓÒÎ×ÍÎÃÎ ÌÎÇÃÀ ×ÅËÎÂÅÊÀ
Ðûõëèê Ñ. Â. 
Ðåçþìå. Â ñîîòâåòñòâèè ñ ñîâðåìåííûìè ïðåäñòàâëåíèÿìè çàáîëåâàíèÿ íåðâíîé ñèñòåìû, òàêèå 

êàê ýïèëåïñèÿ, äåòñêèé öåðåáðàëüíûé ïàðàëè÷, áîëåçíü Ïàðêèíñîíà, øèçîôðåíèÿ, ðàññåÿííûé ñêëåðîç, 
íåêîòîðûå òèïû òðåìîðà èìåþò öåðåáðîâàñêóëÿðíîå ïðîèñ õîæäåíèå. Çíà÷èòåëüíûé òåîðåòè÷åñêèé è 
ïðàêòè÷åñêèé èíòåðåñ ïðåäñòàâëÿåò èçó÷åíèå âçàèìîîòíîøåíèé òðåõ ôóíêöèîíàëüíûõ ìèêðîåäèíèö öåí-
òðàëüíîé íåðâíîé ñèñòåìû: íåéðîí – ãëèÿ – ìèêðîöèð êóëÿòîðíîå ðóñëî â ÿäåðíîì êîìïëåêñå òàëàìóñà ÷å-
ëîâåêà, ÷òî ñâÿçàíî ñ ïîòðåáíîñòÿìè ëå÷åíèÿ íåâðîëîãè÷åñêîé ïàòîëîãèè. 

Öåëüþ ðàáîòû ÿâèëàñü îöåíêà îñîáåííîñòåé ñâÿçåé â ñèñòåìå íåéðîí – ãëèÿ – ìèêðîöèð êóëÿòîðíîå 
ðóñëî â âåíòðî ëàòåðàëüíîé ãðóïïå ÿäåð òàëàìóñà ÷åëîâåêà â çàâèñèìîñòè îò ïîëà è âîçðàñòà. 

Íà îñíîâàíèè èññëåäîâàíèÿ ïðåïàðàòîâ òàëàìóñà 31 ÷åëîâåêà (20 ìóæ÷èí, 11 æåíùèí) â âîçðàñ-
òå îò 30-87 ëåò óñòàíîâëåíû îñîáåííîñòè ñèñòåìû íåéðîí – ãëèÿ – ìèêðîöèð êóëÿòîðíîå ðóñëî â âåíòðî-
ëàòåðàëüíîé ãðóïïå ÿäåð. Ïîêàçàíî, ÷òî íåéðîíû, ãëèÿ è êàïèëëÿðû îáðàçóþò åäèíóþ ôóíêöèîíàëüíóþ 
ñèñòåìó, ñâîéñòâà êîòîðîé çàâèñÿò îò âîçðàñòà è íå çàâèñÿò îò ïîëà. Êàê ó ìóæ÷èí, òàê è ó æåíùèí îòìå÷à-
þòñÿ îäèíàêîâûå èçìåíåíèÿ ïîêàçàòåëåé íåéðîíî-ãëèàëüíî-êàïèëëÿðíûõ âçàèìîîòíîøåíèé â âåíòðîëà-
òåðàëüíîé ãðóïïå òàëàìóñà ñ óâåëè÷åíèåì âîçðàñòà, ãåíäåðíûå ðàçëè÷èÿ çàêëþ÷àþòñÿ òîëüêî â ñòåïåíè 
âûðàæåííîñòè ýòèõ èçìåíåíèé (ó ìóæ÷èí ïîêàçàòåëè èçìåíÿþòñÿ â áîëüøåé ñòåïåíè, ÷åì ó æåíùèí). 

Êëþ÷åâûå ñëîâà: òàëàìóñ, âåíòðî ëàòåðàëüíàÿ ãðóïïà ÿäåð, íåéðîí, ãëèÿ, ìèêðîöèð êóëÿòîðíîå ðóñëî. 

ÓÄÊ 611. 814. 7 
ÃÅÍÄÅÐÍ² ÎÑÎÁËÈÂÎÑÒÈ ÍÅÉÐÎÍÎ-ÃË²ÀËÜÍÎ-ÊÀÏ²ËßÐÍÈÕ ÂÇÀªÌÈÍ Ó ÂÅÍÒÐÎËÀÒÅÐÀËÜÍ²É 

ÃÐÓÏ² ßÄÅÐ ÒÀËÀÌÓÑÀ ÏÐÎÌ²ÆÍÎÃÎ ÌÎÇÊÓ ËÞÄÈÍÈ
Ðèõë³ê Ñ. Â. 
Ðåçþìå. Â³äïîâ³äíî äî ñó÷àñíèõ óÿâëåíü çàõâîðþâàííÿ íåðâîâî¿ ñèñòåìè, òàê³ ÿê åï³ëåïñ³ÿ, äèòÿ÷èé öå-

ðåáðàëüíèé ïàðàë³÷, õâîðîáà Ïàðê³íñîíà, øèçîôðåí³ÿ, ðîçñ³ÿíèé ñêëåðîç, äåÿê³ òèïè òðåìîðà ìàþòü öåðå-
áðîâàñêóëÿðíå ïîõîäæåííÿ. 

Çíà÷íèé òåîðåòè÷íèé ³ ïðàêòè÷íèé ³íòåðåñ ïðåäñòàâëÿº âèâ÷åííÿ âçàºìèí òðüîõ ôóíêö³îíàëüíèõ ì³êðî-
îäèíèöü öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè: íåéðîí – ãë³ÿ – ì³êðîöèðêóëÿòîðíîº ðóñëî â ÿäåðíîìó êîìïëåêñ³ 
òàëàìóñà ëþäèíè, ùî ïîâ’ÿçàíå ç ïîòðåáàìè ë³êóâàííÿ íåâðîëîã³÷íî¿ ïàòîëîã³¿. 

Ìåòîþ ðîáîòè áóëà îö³íêà îñîáëèâîñòåé çâ’ÿçê³â â ñèñòåì³ íåéðîí – ãë³ÿ – ì³êðîöèðêóëÿòîðíîº ðóñëî ó 
âåíòðîëàòåðàëüí³é ãðóï³ ÿäåð òàëàìóñà ëþäèíè çàëåæíî â³ä ñòàò³ ³ â³êó. 

Íà ï³äñòàâ³ äîñë³äæåííÿ ïðåïàðàò³â òàëàìóñà 31 ëþäèíè (20 ÷îëîâ³ê³â, 11 æ³íîê) ó â³ö³ â³ä 30-87 ðîê³â 
âñòàíîâëåíî îñîáëèâîñò³ ñèñòåìè íåéðîí – ãë³ÿ – ì³êðîöèðêóëÿòîðíå ðóñëî ó âåíòðîëàòåðàëüí³é ãðóï³ ÿäåð. 
Ïîêàçàíî, ùî íåéðîíè, ãë³ÿ ³ êàï³ëÿðè óòâîðþþòü ºäèíó ôóíêö³îíàëüíó ñèñòåìó, âëàñòèâîñò³ ÿêî¿ çàëåæàòü 
â³ä â³êó ³ íå çàëåæàòü â³ä ñòàò³. ßê ó ÷îëîâ³ê³â, òàê ³ ó æ³íîê ìàþòü ì³ñöå îäíàêîâ³ çì³íè ïîêàçíèê³â íåéðîíî-
ãë³àëüíî-êàï³ëÿðíèõ âçàºìèí ó âåíòðîëàòåðàëüí³é ãðóï³ òàëàìóñà ³ç çá³ëüøåííÿì â³êó, ãåíäåðí³ â³äì³ííîñò³ 
ïîëÿãàþòü ëèøå â ñòóïåí³ öèõ çì³í (ó ÷îëîâ³ê³â ïîêàçíèêè çì³íþþòüñÿ á³ëüøîþ ì³ðîþ, ÷èì ó æ³íîê). 

Êëþ÷îâ³ ñëîâà: òàëàìóñ, âåíòðîëàòåðàëüíà ãðóïà ÿäåð, íåéðîí, ãë³ÿ, ì³êðîöèðêóëÿòîðíå ðóñëî. 

UDC 611. 814. 7
Gender-Specific Characteristics of Neuro-Glial-Capillary Relationships in the Ventrolateral Thalamic 

Nuclear Group of the Human Diencephalon
Ryhlik S. V. 
Abstract. Following modern concepts central nervous system diseases such as epilepsy, infantile cerebral 

paralysis, Parkinson’s disease, schizophrenia, multiple sclerosis, some kinds of tremor have a cerebrovascular 
origin. The studying process of relationships between three functional micro-subunits of central nervous system, 
i. e. neuron-glial cells-microcirculatory bed, in the complex of thalamic nuclei is of great theoretical and practical 
concern for better medical treatment of neurological patology. 

The study was designed to estimate special connection features in the system: neuron-glial cells-microcirculatory 
bed in the ventrolateral thalamic nuclear group depending on sex and age. 

The study was performed on 31 thalami obtained from 20 men and 11 women aged 30-87 years without any 
neurological pathology. For better demonstrative presentation results obtained after estimating of neuron density, 
glial cells density and capillary density in the slides of thalami of men and women of different age groups were 
normalized with the density of neurons (i. e. was found out what glial cell density and capillary density were referred 
to one neuron density unit. Quantitative analysis revealed that relative glial cell density was increased up to 38 % 
on average towards the neuronal density in the same age group in relation to the following age group. The last age 
group showed significant increase in the relative glial cell density of 170 %. The same tendency was revealed in the 
women’s age groups. The last women’s age group showed less increase in relative glial cell density compared with 
men and was detected at the level of 125 %. The male relative capillary density also was increased by 20 % in the 
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first five groups and jumps up 80 % in the last sixth age group. The relative capillary density increasing in women 
occured irregularly and was accounted for 46 % passing to the last age group. 

Morphological peculiarities of glial cells in both sexes were not detected. Neuron-glial cell ratio was 1:10,8 in 
women and 1:11,9 in men that could be influenced by more active metabolic activity in the male brain. It ought 
be noted that male thalamus had got more significant vascularization: one male neuron was supported by 9. 8 
capillaries on average, one female neuron – by 8. 8. 

Topology estimation between estimated values in gender groups made with the help of factor analysis revealed 
that neuro-glial-capillary relationships in men and women were based on the same principle. Only minor differences 
in factor loading were present and factor correlations with estimated values (neuronal, glial and capillary densities) 
were significant and strong. The coefficient of determination between factor loadings of estimated values in men 
and women was 94 % that confirmed absence of reliable differences in the communication structures. 

The present study demonstrates that neurons, glial cells and capillaries form an integrated functional system, 
which features depend on age and doesn’t depend on sex. The same value changes of neuro-glial-capillary 
relationships are observed in ventrolateral thalamic nuclear group with increasing age in both men and women. 
Gender differences are confined only in the degree of their manifestation. 

Key words: thalamus, ventrolateral thalamic nuclear group, neuron, glial cells, microcirculatory bed. 
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