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Äîñë³äæåííÿ âèêîíàíî ÿê ôðàãìåíò êîìïëåêñíî¿ 
íàóêîâî-äîñë³äíî¿ ðîáîòè êàôåäðè ã³ñòîëîã³¿ òà åìá-
ð³îëîã³¿ ÍÌÓ ³ì. Î. Î. Áîãîìîëüöÿ «Îðãàíè íåðâîâî¿, 
³ìóííî¿ òà ñå÷îñòàòåâî¿ ñèñòåìè â óìîâàõ åêñïåðè-
ìåíòàëüíîãî ïîøêîäæåííÿ», ¹ äåðæàâíî¿ ðåºñòðà-
ö³¿ 0112U001413. 

Âñòóï. ²íñóëüò – îäíå ç íàéïîøèðåí³øèõ çàõâî-
ðþâàíü ó ëþäåé ñåðåäíüîãî ³ ë³òíüîãî â³êó. Ð³âåíü 
ñìåðòíîñò³ â åêîíîì³÷íî ðîçâèíåíèõ äåðæàâàõ â³ä 
ïîðóøåíü ìîçêîâîãî êðîâîîá³ãó ïîñ³äàº 3 ì³ñöå, ïî-
ñòóïàþ÷èñü ëèøå îíêîëîã³÷íèì òà êàðä³îâàñêóëÿð-
íèõ çàõâîðþâàííÿì. Ê³ëüê³ñòü ³øåì³÷íèõ ³íñóëüò³â çà 
îñòàíí³ 10 ðîê³â ³ â Óêðà¿í³ ïîñò³éíî çðîñòàëà, çá³ëü-
øèâøèñü â 1,5 ðàçè [3]. Çíà÷íà ê³ëüê³ñòü ïàö³ºíò³â 
ï³ñëÿ ³íñóëüòó çàëèøàþòüñÿ ³íâàë³äàìè, à ó 25-30 % 
ñïîñòåð³ãàþòüñÿ âàæê³ ïðîÿâè íåâðîëîã³÷íîãî äå-
ô³öèòó [1,6]. Ëåòàëüí³ñòü õâîðèõ, ÿê³ ïåðåíåñëè ãî-
ñòðèé ³øåì³÷íèé ³íñóëüò âïðîäîâæ ïåðøîãî ì³ñÿöÿ 
çàõâîðþâàííÿ, ñêëàäàº â³ä 20 äî 40 %. Ïîâòîðíèé 
³íñóëüò ó ö³º¿ êàòåãîð³¿ îñ³á ïðîòÿãîì ïåðøîãî ðîêó 
(ï³ñëÿ ïåðâèííîãî) ðîçâèâàºòüñÿ ëèøå ó 2 % ïàö³ºí-
ò³â, àëå â íàñòóïí³ 5 ðîê³â çðîñòàº äî 25-30 %, ïðè-
÷îìó á³ëüø³ñòü õâîðèõ (60-70 %) çàëèøàþòüñÿ ³íâà-
ë³äàìè [2,4]. 

Òàêèì ÷èíîì, âèâ÷åííÿ ãîñòðî¿ íåäîñòàòíîñò³ 
ìîçêîâîãî êðîâîîá³ãó (ÃÍÌÊ) ð³çíî¿ åò³îëîã³¿, ³, îñî-
áëèâî, äèíàì³êè ¿¿ ðîçâèòêó º íàäçâè÷àéíî àêòóàëü-
íîþ ïðîáëåìîþ. Çà îñòàíí³ äâà äåñÿòèë³òòÿ ñóòòºâî 
çðîñëà ê³ëüê³ñòü íîâèõ äàíèõ ïðèñâÿ÷åíèõ âèâ÷åííþ 
öåðåáðîâàñêóëÿðíî¿ ïàòîëîã³¿. Â òîé æå ÷àñ äîñë³-
äæåííÿ, ñïðÿìîâàí³ íà âèâ÷åííÿ ñòðóêòóðíî-ôóíêö³-
îíàëüíèõ îñíîâ ä³ÿëüíîñò³ îêðåìèõ êë³òèííèõ óòâî-
ðåíü ìîçêó â äèíàì³ö³, ïðåäñòàâëåí³ ïîîäèíîêèìè 
ïðàöÿìè [2]. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ ñòðóê-
òóðíèõ ïîðóøåíü, ùî ðîçâèâàþòüñÿ â öåðåáðîêîð-
òåêñ³ ùóð³â íà ð³çíèõ åòàïàõ â³äòâîðåííÿ ãåìîðàã³÷-
íîãî ³íñóëüòó [Ã²]. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè 
ïðîâåäåíî íà 80 ùóðàõ-ñàìêàõ (ñåðåäíÿ ìàñà 
214,1±10,2 ã), ùî áóëè ðîçä³ëåí³ íà 6 ãðóï. Ïåðøó 
ãðóïó ñêëàëè ³íòàêòí³ òâàðèíè (n=10), äðóãó ïñåâ-
äîîïåðîâàí³ (n=10), íàñòóïí³ ÷îòèðè òâàðèíè ³ç ³í-
ñóëüòîì ³ç ð³çíèì òåðì³íîì ðîçâèòêó ïàòîëîã³¿ (1, 3, 
7 ³ 15 äí³â ï³ñëÿ ³íñóëüòó) (n=60). Óòðèìàííÿ òâàðèí 

òà åêñïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëî-
æåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ 
òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â òà 
³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), «Çàãàëü-
íèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ», 
óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³î-
åòèêè (Êè¿â, 2001). 

Ïñåâäîîïåðîâàíèì òâàðèíàì çä³éñíþâàëè îïå-
ðàö³éíèé äîñòóï äî ìîçêîâîãî ÷åðåïó ÷åðåç îòâ³ð â 
ïðàâ³é ò³ì’ÿí³é ê³ñòö³ ùóð³â â³äïîâ³äíî äî ä³àìåòðó 
êàíþë³. Ïðîòå íà â³äì³íó â³ä îïåðîâàíèõ òâàðèí íå 
çä³éñíþâàëè ââåäåííÿ êàíþë³ ³ç ìàíäðåíîì ó òêàíè-
íó ìîçêó. Ðàíó çàøèâàëè íàãëóõî ïîë³àì³äíèìè íèò-
êàìè 2 USP (Îë³ìï, Óêðà¿íà) ³ îáðîáëÿëè 5 % ñïèðòî-
âèì ðîç÷èíîì éîäó. 

Ìîäåëü ãîñòðîãî Ã² ïîëÿãàëà ó â³äòâîðåíí³ ëî-
êàëüíî¿ ïîñòòðàâìàòè÷íî¿ ãåìàòîìè â ä³ëÿíö³ âíó-
òð³øíüî¿ êàïñóëè (capsula interna, Ñ²) ïðàâî¿ ï³âêóë³ 
ãîëîâíîãî ìîçêó ùóð³â [5]. 

Ìîäåëþâàííÿ ³íòðàöåðåáðàëüíî¿ ãåìàòîìè 
àóòîêðîâ’þ ó íàðêîòèçîâàíèõ òâàðèí (1 % ðîç÷èí 
ò³îïåíòàë-íàòð³þ, 60 ìã/êã, âíóòð³øíüîî÷åðåâèííî) 
çä³éñíþâàëè â ðåçóëüòàò³ ìåõàí³÷íîãî ðóéíóâàííÿ 
òêàíèíè Ñ² (capsula interna dextra, L=3,5-4,0; H=6,0; 
AP=0,6-1,0) [9]. Â ä³ëÿíêó Ñ² çà äîïîìîãîþ ñòåðåî-
òàêñè÷íîãî ïðèëàäó (ÑÒÌ-3, Ðîñ³ÿ) ââîäèâñÿ ï³ä-
ãîòîâëåíèé ìàíäðåí-í³æ, à áåçïîñåðåäí³é ïðîöåñ 
ìîäåëþâàííÿ çä³éñíþâàâñÿ 4-6 îáåðòîâèìè ðóõàìè 
â³äõèëåíîãî ìàíäðåíà-íîæà ³ç íàñòóïíèì ââåäåí-
íÿì â çîíó äåñòðóêö³¿ 0,15-0,2 ìë àóòîêðîâ³ òâàðèí. 
Ï³ñëÿ ïðîâåäåííÿ îïåðàòèâíîãî âòðó÷àííÿ ³ êîìï-
ëåêñó ïîñë³äîâíèõ ³íñóëüòî ìîäóëþþ÷èõ ìàí³ïóëÿö³é 
ðàíó â ä³ëÿíö³ ìîçêîâîãî ÷åðåïà çàøèâàëè íàãëóõî 
ïîë³àì³äíèìè íèòêàìè 2 USP (Îë³ìï, Óêðà¿íà), öþ ä³-
ëÿíêó îáðîáëÿëè 5 % ñïèðòîâèì ðîç÷èíîì éîäó [4]. 

×åðåç 1, 3, 7 ³ 15 äí³â ï³ñëÿ ìîäåëþâàííÿ ëîêàëü-
íîãî ãîñòðîãî Ã² â ä³ëÿíö³ Ñ² äîñë³äíèì ùóðàì ââî-
äèëè ëåòàëüíó äîçó ò³îïåíòàë-íàòð³þ (1 % ðîç÷èí, 
200 ìã/êã âíóòð³øíüî÷åðåâèííî) ³ çä³éñíþâàëè çàá³ð 
òêàíèíè ãîëîâíîãî ìîçêó äëÿ ïîäàëüøîãî ã³ñòîëî-
ã³÷íîãî äîñë³äæåííÿ. Ï³ñëÿ âèêîíàííÿ ñòàíäàðòíèõ 
ï³äãîòîâ÷èõ ìåòîäèê îòðèìóâàëè çð³çè ãîëîâíîãî 
ìîçêó òîâùèíîþ 10 ìêì, ùî ôàðáóâàëèñü ñòàíäàðò-
íèìè ðîç÷èíàìè ãåìàòîêñèë³íó òà åîçèíó. Ìîðôî-
ìåòðè÷í³ äîñë³äæåííÿ ïðîâîäèëè ³ç âèêîðèñòàííÿì 
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ì³êðîñêîïó Olympus BX51 (ßïîí³ÿ). Ê³ëüê³ñíèé àíàë³ç 
ñòðóêòóðíèõ çì³í, ùî â³äáóâàþòüñÿ â ñåíñîìîòîðíî-
ìó öåðåáðîêîðòåêñ³ ãîëîâíîãî ìîçêó ùóð³â ïîëÿãàâ ó 
âèì³ðþâàíí³ ñåðåäíüî¿ ïëîù³ ÿäåð, ò³ë íåéðîí³â, çà-
ãàëüíî¿ ê³ëüêîñò³ íåéðîí³â íà îäèíèöþ ïëîù³ (1ìì2) 
òà ê³ëüê³ñòü çàãèáëèõ íåéðîí³â. Äîñòîâ³ðí³ñòü ð³çíèö³ 
ì³æ ð³çíèìè ãðóïàìè òâàðèí îö³íþâàëè ³ç âèêîðèñ-
òàííÿì t-êðèòåð³þ Ñòüþäåíòà òà Â³ëêîêñîíà, ó ïðî-
ãðàìàõ MS Excel 2007 òà Statistica 6. 0. Äîñòîâ³ðíèìè 
ââàæàëèñü òàê³ ðåçóëüòàòàìè, ùî çà ð³âíåì çíà÷è-
ìîñò³ äîð³âíþâàëè àáî áóëè á³ëüøå 95 % (Ð<0,05). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ï³ñëÿ ïðîâåäåíîãî åêñïåðèìåíòó áóëî äîñë³äæåíî 
ôðîíòàëüí³ çð³çè ãîëîâíîãî ìîçêó ùóð³â ³ç çàñòî-
ñóâàííÿì ñó÷àñíèõ ã³ñòîëîã³÷íèõ òà ñòàòèñòè÷íèõ 
ìåòîä³â. Çã³äíî çàãàëüíîïðèéíÿòîãî óÿâëåííÿ [1, 8] 
³íñóëüòîì íàçèâàþòü ãîñòðå ïîðóøåííÿ ìîçêîâîãî 
êðîâîîá³ãó, ùî òðèâàº á³ëüøå 24 ãîä. ³ ñóïðîâîäæó-
ºòüñÿ íåâðîëîã³÷íîþ ñèìïòîìàòèêîþ. Ïðè öüîìó 
â ãîëîâíîãî ìîçêó ðîçâèâàþòüñÿ çíà÷í³ ñòðóêòóðí³ 
ïîðóøåííÿ ó âèãëÿä³ ³íôàðêòó ìîçêó, êðîâîâèëèâóâ 
òêàíèíó ìîçêó, øëóíî÷êè, àáî ñóáàðàõíî¿äàëüíèé 
ïðîñò³ð [3,4,6,9]. Â õîä³ íàøîãî åêñïåðèìåíòàëüíîãî 
äîñë³äæåííÿ ïðè âèâ÷åí³ ôðîíòàëüíèõ çð³ç³â ãîëîâ-
íîãî ìîçêó äîñë³äíèõ ùóð³â áóëî âèÿâëåíî îôîðì-
ëåíó ³íòðàöåðåáðàëüíó ãåìàòîìó â ä³ëÿíö³ ïðàâî¿ 
Ñ² çã³äíî ñòåðåîòàêñè÷íèõ êîîðäèíàò. Ïðîíèêíåííÿ 
êðîâ³ â á³÷í³ øëóíî÷êè íå â³äì³÷åíî. Ïðè äåòàëüíîìó 

ìîðôîëîã³÷íîìó âèâ÷åíí³ ä³ëÿíîê ñåíñîìîòîðíî¿ 
êîðè âåëèêèõ ï³âêóëü ãîëîâíîãî ìîçêó âèÿâëåíî 
çíà÷í³ ïîðóøåííÿ, îñîáëèâî, â ä³ëÿíö³ ëîêàë³çàö³¿ 
ãåìàòîìè. Â òêàíèí³ íàâêîëî ³íòðàöåðåáðàëüíî¿ ãå-
ìàòîìè ñïîñòåð³ãàëàñü êàðòèíà ôîðìóâàííÿ ãë³àëü-
íîãî ðóáöÿ (âèðàæåíèé ãë³îç), â³äçíà÷àëàñü çíà÷íà 
³íô³ëüòðàö³ÿ ä³ëÿíêè ìîäåëþâàííÿ Ã² ëåéêîöèòàìè. 

Íà ã³ñòîëîã³÷íèõ ïðåïàðàòàõ ôðîíòàëüíèõ çð³-
ç³â ãîëîâíîãî ìîçêó ³íñóëüòíèõ òâàðèí ÷åðåç 1 äåíü 
ï³ñëÿ ìîäåëþâàííÿ ³íòðàöåðåáðàëüíî¿ ãåìàòîìè 
ñïîñòåð³ãàºòüñÿ ïîë³ìîðôíèé õàðàêòåð çì³í íåéðî-
í³â: ã³äðîïñ îäíèõ ³ ï³êíîç ³íøèõ íåéðîí³â (ðèñ.). Çó-
ñòð³÷àþòüñÿ îêðåì³ çìîðùåí³ ã³ïåðõðîìí³ íåéðîíè ³ç 
äåôîðìîâàíèìè íåéðèòàìè. Â³äçíà÷àþòüñÿ îçíàêè 
íàáóõàííÿ ³ çíà÷íèé ïåðèíåéðèòíèé íàáðÿê. 

Ó ï³ðàì³äíèõ íåéðîíàõ ÷³òêî âèðàæåí³ ÿâèùà öåí-
òðàëüíîãî ³ ïåðèôåðè÷íîãî òèãðîë³çó. ßäðà ï³ðàì³ä-
íèõ íåéðîí³â â³äð³çíÿþòüñÿ ì³æ íåéðîíàìè, â îäíèõ 
êë³òèíàõ ðåºñòðóºòüñÿ íàáðÿê òà ã³ïåðòðîô³ÿ ÿäðà, 
à â ³íøèõ – äåôîðìàö³ÿ, çìîðùóâàííÿ ³, íàâ³òü äå-
ñòðóêö³¿ ÿäåð. 

Ìîðôîìåòðè÷íå äîñë³äæåííÿ ñòðóêòóðíèõ çì³í 
ï³ðàì³äíèõ íåéðîí³â V øàðó ñåíñîìîòîðíîãî íåî-
êîðòåêñó ïîêàçàëî äîñòîâ³ðíå çá³ëüøåííÿ ñåðåäíüî¿ 
ïëîù³ íåéðîí³â òà ÿäåð â îáîõ äîñë³äíèõ ï³âêóëÿõ 
ãîëîâíîãî ìîçêó. Ñåðåäíÿ ïëîùà íåéðîí³â â ³ïñ³ëà-
òåðàëüí³é òà êîíòðàëàòåðàëüí³é ï³âêóë³ ñêëàëà â³ä-
ïîâ³äíî 322,6±11,1 ìêì2 ³ 310,6±9,4 ìêì2, òîáòî íà 

Ðèñ. Ñåíñîìîòîðíèé öåðåáîêîðòåêñ ùóð³â ïðè ìîäåëþâàíí³ ãîñòðîãî Ã²: à – 1 äîáà ï³ñëÿ ³íñóëüòó, b – 3 äîáà, 

c – 7 äîáà, d –15 äîáà; (çàáàðâëåííÿ çà Í³ñëåì, Îá. 40, îê. 12). 

Çá³ëüøåííÿ íåéðîäåãåíåðàö³¿ òà íàáðÿêó òêàíèíè ìîçêó âïðîäîâæ åêñïåðèìåíòó. 

à

c

b

d
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á³ëüøå 10-13 %. Â³äïîâ³äíî äî öüîãî ñåðåäíÿ ïëîùà 
ÿäåð íåéðîí³â ñêëàëà 200,2±8,0 ìêì2 ³ 176,0±7,4 
ìêì2, òîáòî çá³ëüøèëàñü íà 15 % ³ 30 %. Ñåðåäíÿ 
ê³ëüê³ñòü íåéðîí³â â ³ïñ³ëàòåðàëüí³é ï³âêóë³ ñòàíî-
âèòü 657,9±4,1 êë³òèí/ìì2, à â êîíòðàëàòåðàëü-
í³é – 656,1±6,4 êë³òèí/ìì2, ùî äîñòîâ³ðíî ìåíøå â 
ñåðåäíüîìó íà 5 % â ïîð³âíÿíí³ ³ç ³íòàêòíèìè òâàðè-
íàìè (òàáë. 1). 

×åðåç 3 äîáè ï³ñëÿ ìîäåëþâàííÿ ãåìîðàã³÷íî-
ãî ³íñóëüòó ñòóï³íü ðîçâèòêó ³øåì³÷íîãî óøêîäæåí-
íÿ êë³òèííèõ óòâîðåíü ãîëîâíîãî ìîçêó òâàðèí áóâ 
çíà÷íî á³ëüøèì. Ê³ëüê³ñòü çàãèáëèõ, ³øåì³çîâàíèõ 
òà íàáðÿêëèõ íåéðîí³â ñóòòºâî çðîñëà. Íàâêîëî íå-
éðîí³â â³äçíà÷àºòüñÿ âèðàæåíèé ïåðèöåëþëÿðíèé 
íàáðÿê. ßäðà ï³ðàì³äíèõ íåéðîí³â ÷àñòî õàðàêòå-
ðèçóþòüñÿ åêòîï³÷íèì ðîçòàøóâàííÿì ÿäåðåöü, à 
ó äåÿêèõ çîâñ³ì â³äñóòí³. Ïðèñóòí³ ãðóïè ãë³àëüíèõ 
êë³òèí ç ã³ïåðõðîìàòîçîì ÿäåð. Ê³ëüê³ñòü öèõ êë³òèí 
íàâêîëî íåéðîí³â â³çóàëüíî çá³ëüøèëàñü, ùî âêà-
çóº íà ðîçâèòîê ãë³îçó. Ñåðåäíÿ ïëîùà íåéðîí³â â 
³ïñ³ëàòåðàëüí³é òà êîíòðàëàòåðàëüí³é ï³âêóë³ ñêëàëà 
â³äïîâ³äíî 355,3±14,2 ìêì2 ³ 353,2±11,4 ìêì2, òîáòî 
á³ëüøå íà 10-13 % â ïîð³âíÿíí³ ³ç 1-äåííèé ïåð³îäîì 
äîñë³äæåííÿ. Ñåðåäíÿ ê³ëüê³ñòü íåéðîí³â â äîñòîâ³ð-
íî çìåíøèëàñü íà 4-6 %. 

Ó íåîêîðòåêñ³ äîñë³äíèõ ùóð³â ÷åðåç 7 äí³â ï³ñëÿ 
ìîäåëþâàííÿ ãåìîðàã³÷íîãî ³íñóëüòó â³äì³÷åíî 
ãîñòðèé íàáðÿê òêàíèíè ìîçêó, çá³ëüøåííÿ ê³ëü-
êîñò³ äåãåíåðîâàíèõ íåéðîí³â, ùî âêàçóº íà çàãî-
ñòðåííÿ ïàòîëîã³÷íîãî ïðîöåñó âïðîäîâæ ïåð³îäó 
äîñë³äæåííÿ. 

Ó ³íñóëüòí³é ï³âêóë³ (³ïñ³ëàòåðàëüí³é) á³ëüø³ñòü 
íåéðîí³â çíàõîäÿòüñÿ â ñòàí³ ãîñòðîãî íàáðÿêó, íà-
áóõàííÿ ò³ë ³ ÿäåð êë³òèí (ðèñ.). Ðåºñòðóºòüñÿ çíà-
÷íà ê³ëüê³ñòü íåéðîí³â ç äåôîðìîâàíèìè ÿäðàìè ³ 
ç îçíàêàìè äåñòðóêö³¿ (àóòîë³çó). Â³äçíà÷àºòüñÿ ãî-
ñòðèé ïåðèöåëþëÿðíèé íàáðÿê, îñîáëèâî íàâêîëî 
àï³êàëüíèõ ³ áàçàëüíèõ äåíäðèò³â. Ñïîñòåð³ãàþòüñÿ 
òàêîæ ïåðèâàñêóëÿðí³ íàáðÿêè ³ç ñòàçîì ôîðìåíèõ 
åëåìåíò³â â êðîâîíîñíèõ êàï³ëÿðàõ. 

Ãë³àëüí³ êë³òèíè òàêîæ õàðàêòåðèçóþòüñÿ çíà÷íè-
ìè ñòðóêòóðíèìè çì³íàìè. Â êîð³ âåëèêèõ ï³âêóëü 
ñïîñòåð³ãàºòüñÿ çíà÷íà ê³ëüê³ñòü ãë³îöèò³â ³ç ï³êíî-
çîì ÿäåð. Íàâêîëî êë³òèí òàêîæ ñïîñòåð³ãàºòüñÿ 
ïåðèöåëþëÿðíèé íàáðÿê. Ó äåÿêèõ òâàðèí ãîñòðèé 
íàáðÿê òêàíèíè êîðè ìîçêó íàäàº íåðâîâ³é òêàíè-
í³ ãóá÷àñòî¿ ìîðôîëîã³¿. Ñåðåäíÿ ïëîùà íåéðîí³â â 
³ïñ³ëàòåðàëüí³é òà êîíòðàëàòåðàëüí³é ï³âêóë³ ñêëàëà 
â³äïîâ³äíî 433,6±16,0 ìêì2 ³ 397,0±10,6 ìêì2, òîáòî 
á³ëüøå íà 20 % ³ 12 % â ïîð³âíÿíí³ ³ç 3-äåííèé ïåð³î-
äîì äîñë³äæåííÿ. Ïðè öüîìó ïëîùà ÿäåð ï³ðàì³äíèõ 
íåéðîí³â äîñòîâ³ðíî çá³ëüøèëàñü íà 12 % ³ 20 % â 
çàëåæíîñò³ â³ä ëîêàë³çàö³¿ ãåìàòîìè. Ñåðåäíÿ ê³ëü-
ê³ñòü íåéðîí³â â ³ïñ³ëàòåðàëüí³é ï³âêóë³ çìåíøèëàñü 
äî 603,9±4,2 êë³òèí/ìì2, à â êîíòðàëàòåðàëüí³é – 
611,1±2,5 êë³òèí/ìì2, ùî äîñòîâ³ðíî ìåíøå â³ä ïî-
ïåðåäíüîãî òåðì³íó äîñë³äæåííÿ â ñåðåäíüîìó íà 
5 %

×åðåç 15 äí³â ï³ñëÿ ìîäåëþâàííÿ Ã² â ³ïñ³ëà-
òåðàëüí³é ï³âêóë³ â³äçíà÷àºòüñÿ çíà÷íà ê³ëüê³ñòü 
äåãåíåðîâàíèõ íåéðîí³â, à â äåÿêèõ ä³ëÿíêàõ íåî-
êîðòåêñó çóñòð³÷àþòüñÿ ä³ëÿíêè íåêðîçó òêàíèíè 
ìîçêó. Ìîðôîëîã³÷íî á³ëüø³ñòü ï³ðàì³äíèõ íåéðîí³â 
òà ãë³àëüíèõ êë³òèí ïåðåáóâàþòü â ñòàí³ ï³êíîçó, ùî 
ñâ³ä÷èòü ïðî çíà÷í³ ôóíêö³îíàëüí³ ïîðóøåííÿ â ³ïñ³-
ëàòåðàëüí³é ï³âêóë³. Â êîíòðàëàòåðàëüí³é ï³âêóë³ ïî-
ðóøåííÿ ìàëè äåùî ³íøèé õàðàêòåð: íåðâîâ³ êë³òèíè 
ìàëè ã³ïåðòðîôîâàíèé íàáðÿêëèé âèãëÿä, çóñòð³-
÷àþòüñÿ îêðåì³ êë³òèíè ç îçíàêàìè àóòîë³çó. Ñïî-
ñòåð³ãàºòüñÿ ãîñòðèé ïåðèöåëþëÿðíèé íàáðÿê òà 
ïåðèâàñêóëÿðíèé íàáðÿê, àíã³îíåêðîç. Ðåçóëüòàòè 
ìîðôîìåòðè÷íîãî äîñë³äæåííÿ ï³ðàì³äíèõ íåéðîí³â 
V øàðó ñåíñîìîòîðíîãî íåîêîðòåêñó ÷åðåç 15 äí³â 
ï³ñëÿ Ã² ï³äòâåðäæóþòü ìîðôîëîã³÷í³ îçíàêè ãîñòðî-
ãî íàáðÿêó òêàíèíè ìîçêó. Ñåðåäíÿ ïëîùà íåéðîí³â 
â ³ïñ³ëàòåðàëüí³é òà êîíòðàëàòåðàëüí³é ï³âêóë³ ñêëà-
ëà â³äïîâ³äíî 379,8±13,1 ìêì2 ³ 343,8±14,5 ìêì2, ùî 
äåùî ìåíøå â ïîð³âíÿíí³ ³ç 7-äåííèì òåðì³íîì ñïî-
ñòåðåæåííÿ (òàáë. 2). 

Òàáëèöÿ 1

Äèíàì³êà íåéðîäåãåíåðàòèâíîãî ïðîöåñó êîðè âåëèêîãî ìîçêó

¹ Ãðóïà

²ïñ³ëàòåðàëüíà ï³âêóëÿ Êîíòðàëàòåðàëüíà ï³âêóëÿ

Çàãàëüíà ê³ëüê³ñòü 
íåéðîí³â, ìì2

Ê³ëüê³ñòü çàãèáëèõ 
íåéðîí³â, %

Çàãàëüíà ê³ëüê³ñòü 
íåéðîí³â, ìì2

Ê³ëüê³ñòü çàãèáëèõ 
íåéðîí³â, %

1 ²íòàêòí³ 693,5±10,6 1,8±0,1 693,5±10,6 1,8±0,1

2
Ïñåâäî-
îïåðîâàí³

654,8±5,0
a

5,0±0,2
à

686,4±9,7
2,7±0,1

à

3 Ã², 1 äåíü
657,9±4,1

a
9,0±0,5

a,b
656,1±6,4

a,b
6,4±0,3

a,b

4 Ã², 3 äåíü
633,1±3,5

a,b,c
6,8±0,3

a,b
638,0±3,3

a,b,c
5,7±0,1

a,b

5 Ã², 7 äåíü
603,9±4,2

a,b,c
10,9±0,4

a,b,c
611,1±2,5

a,b,c
7,8±0,2

a,b

6 Ã², 15 äåíü
582,3±5,9

a,b,c
7,5±0,3

a
608,6±3,6

a,b
4,7±0,2

a,b,c

Ïðèì³òêà: a – äîñòîâ³ðíî ïî â³äíîøåííþ äî ³íòàêòíèõ òâàðèí (p<0,05); b – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïñåâäîîïåðîâàíèõ òâàðèí 

(p<0,05); c – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïîïåðåäíüîãî ïåð³îäó ³íñóëüòó (p<0,05). 
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Çìåíøåííÿ öüîãî ïàðàìåòðó ìîæíà ïîÿñíèòè 
òèì, ùî íà 15 äåíü â³äáóëàñü ïîâíà äåñòðóêö³ÿ âå-
ëèêèõ íåéðîí³â ³ â ñòàòèñòè÷íó âèá³ðêó íàìè îáðàí³ 
âñ³ ³íø³ íåéðîíè. Çàãèáåëü íåéðîí³â ñóòòºâî â³äî-
áðàçèëàñü íà ïîêàçíèêó ù³ëüíîñò³ êë³òèí â íåîêîð-
òåêñ³. Çîêðåìà, ñåðåäíÿ ê³ëüê³ñòü íåéðîí³â â ³ïñ³ëà-
òåðàëüí³é ï³âêóë³ ñòàíîâèòü 582,3±5,9 êë³òèí/ìì2, à 
â êîíòðàëàòåðàëüí³é – 608,6±3,6 êë³òèí/ìì2, òîáòî 
äîñòîâ³ðíî ìåíøå â ³ïñ³ëàòåðàëüí³é ï³âêóë³ íà 5 % â 
ïîð³âíÿíí³ ³ç ïîïåðåäí³ì òåðì³íîì äîñë³äæåííÿ. 

Âèñíîâêè. Òàêèì ÷èíîì, ïðîâåäåíå äîñë³äæåí-
íÿ ïîêàçàëî, ùî â ïåðø³ 3 äîáè ðîçâèòêó åêñïåðè-
ìåíòàëüíîãî Ã² â³äáóâàþòüñÿ ïî÷àòêîâ³ ïðîöåñè 
(³í³ö³àëüí³) ïàòîëîã³÷íîãî ïðîöåñó, ùî ç 7 ïî 15 äîáó 
âæå º íåîáîðîòíèìè ³ ñïðè÷èíþþòü çíà÷íó çàãèáåëü 
íåðâîâèõ êë³òèí òà íàáðÿêó òêàíèíè ìîçêó. 

Îêðåìó óâàãó ñë³ä çâåðíóòè íà ïîðóøåííÿ â 
êîíòðàëàòåðàëüí³é ï³âêóë³, îñê³ëüêè â ðîáîòàõ ³íøèõ 

äîñë³äíèê³â [2,4,7] öèì ïîðóøåííÿì íå ïðèä³ëÿþòü 
äîñòàòíüî¿ óâàãè. Â íàøîìó åêñïåðèìåíòàëüíîìó 
äîñë³äæåíí³ âñòàíîâëåíî ñóòòºâ³ ìîðôîëîã³÷í³ çì³íè 
â êîíòðàëåòðàëüí³é ï³âêóë³, ùî õàðàêòåðèçóþòüñÿ 
ã³äðîï³÷íèì óðàæåííÿì íåéðîí³â, çàãèáåëëþ òà íà-
áðÿêîì òêàíèíè ìîçêó ³ îäíî÷àñíîþ àêòèâàö³ºþ ï³-
ðàì³äíèõ íåéðîí³â. Ö³ çì³íè ñâ³ä÷àòü ïðî ãåíåðàë³çî-
âàíèé õàðàêòåð ïàòîëîã³÷íîãî ïðîöåñó ïðè ³íñóëüò³ ³ 
êîìïåíñàòîðí³é àêòèâàö³¿ êîíòðàëàòåðàëüíî¿ ï³âêóë³ 
ãîëîâíîãî ìîçêó, âíàñë³äîê ãîñòðîãî ïîðóøåííÿ 
ìîçêîâîãî êðîâîîá³ãó, ³ º íàäçâè÷àéíî âàæëèâèì äëÿ 
ðîçóì³ííÿ ïàòîãåíåçó äàíî¿ ïàòîëîã³¿. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïî-
äàëüø³ äîñë³äæåííÿ â öüîìó íàïðÿìêó ïîëÿãàþòü ç 
äåòàëüíîìó àíàë³ç³ ôàêòîð³â ðèçèêó ïåðâèííîãî ³ ïî-
âòîðíîãî ³íñóëüò³â, ùî äîïîìîæå ó âèð³øåíí³ ïèòàíü 
ïðîãíîçóâàííÿ íàñòóïíèõ åï³çîä³â ïàòîëîã³¿ ³ ïîë³ï-
øåíí³ ðåçóëüòàò³â âòîðèííî¿ ïðîô³ëàêòèêè. 

Òàáëèöÿ 2

Çì³íè ìîðôîìåòðè÷íèõ ïàðàìåòð³â íåéðîí³â V øàðó êîðè âåëèêîãî ìîçêó

¹ Ãðóïà
²ïñ³ëàòåðàëüíà ï³âêóëÿ Êîíòðàëàòåðàëüíà ï³âêóëÿ

Ïëîùà íåéðîíà Ïëîùà ÿäðà Ïëîùà íåéðîíà Ïëîùà ÿäðà

1 ²íòàêòí³ 284,1±8,0 153,5±5,9 284,1±8,0 153,5±5,9

2 Ïñåâäî-îïåðîâàí³ 296,3±8,5
197,1±7,1

à
292,2±9,7

180,2±6,5
à

3 Ã², 1 äåíü
322,6±11,1

a,b
200,2±8,0

à
310,6±9,4

a,b
176,0±7,4

à

4 Ã², 3 äåíü
355,3±14,2

a,b,c
205,9±9,9

à
353,2±11,4

a,b,c
163,2±10,0

b

5 Ã², 7 äåíü
433,6±16,0

a,b,c
225,0±10,0

a,b,c
397,0±10,6

a,b,c
204,3±7,7

a,b,c

6 Ã², 15 äåíü
379,8±13,1

a,b,c
210,0±12,4

a
343,8±14,5

a,b,c
163,8±7,9

b,c

Ïðèì³òêà: a – äîñòîâ³ðíî ïî â³äíîøåííþ äî ³íòàêòíèõ òâàðèí (p<0,05); b – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïñåâäîîïåðîâàíèõ òâàðèí 

(p<0,05); c – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïîïåðåäíüîãî ïåð³îäó ³íñóëüòó (p<0,05). 
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ÓÄÊ 616. 831. -005. 1-085: 615. 361
ÄÈÍÀÌ²ÊÀ ÑÒÐÓÊÒÓÐÍÎ-ÌÎÐÔÎËÎÃ²×ÍÈÕ ÇÌ²Í ÊÎÐÈ ÂÅËÈÊÎÃÎ ÌÎÇÊÓ ÙÓÐ²Â ÇÀ ÓÌÎÂ ÌÎ-

ÄÅËÞÂÀÍÍß ÃÅÌÎÐÀÃ²×ÍÎÃÎ ²ÍÑÓËÜÒÓ
ªôðåìîâà Â. À., Ñàâîñüêî Ñ. ²., Ìàêàðåíêî Î. Ì. 
Ðåçþìå. Äîñë³äæåíî îñîáëèâîñò³ ïàòîëîã³÷íèõ çì³í â êîð³ ãîëîâíîãî ìîçêó ùóð³â íà ð³çíèõ åòàïàõ ðîç-

âèòêó åêñïåðèìåíòàëüíîãî ãåìîðàã³÷íîãî ³íñóëüòó. Àíàë³ç ìîðôîëîã³÷íèõ òà ñòàòèñòè÷íèõ äàíèõ ïîêàçàâ, ùî 
ðîçâèòîê ãîñòðîãî íàáðÿêó òêàíèíè ìîçêó ðåºñòðóºòüñÿ íà 3 äîáó, à ç 7 ïî 15 äåíü ðîçâèâàþòüñÿ íåêðîòè÷í³ 
ïðîöåñè â êîð³ ìîçêó. Íà 15 äåíü åêñïåðèìåíòó ñåðåäíÿ ê³ëüê³ñòü íåéðîí³â â êîíòðàëàòåðàëüí³é êîð³ ìîçêó 
çìåíøèëàñü íà 12 %, à â ³ïñ³ëàòåðàëüí³é íà 16 %. 

Êëþ÷îâ³ ñëîâà: ãåìîðàã³÷íèé ³íñóëüò, íåéðîäåãåíåðàö³ÿ, íàáðÿê ìîçêó. 
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ÄÈÍÀÌÈÊÀ ÑÒÐÓÊÒÓÐÍÎ-ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÕ ÈÇÌÅÍÅÍÈÉ ÊÎÐÛ ÁÎËÜØÎÃÎ ÌÎÇÃÀ ÊÐÛÑ Â 

ÓÑËÎÂÈßÕ ÌÎÄÅËÈÐÎÂÀÍÈß ÃÅÌÎÐÐÀÃÈ×ÅÑÊÎÃÎ ÈÍÑÓËÜÒÀ
Åôðåìîâà Â. À., Ñàâîñüêî Ñ. È., Ìàêàðåíêî À. Í. 
Ðåçþìå. Èññëåäîâàíû îñîáåííîñòè ïàòîëîãè÷åñêèõ èçìåíåíèé â êîðå ãîëîâíîãî ìåçãà êðûñ íà ðàçíûõ 

åòàïàõ ðàçâèòèÿ åêñïåðèìåíòàëüíîãî ãåìîððàãè÷åñêîãî èíñóëüòà. Àíàëèç ìîðôîëîãè÷åñêèõ è ñòàòèñòè÷åñ-
êèõ äàííûõ ïîêàçàë, ÷òî ðàçâèòèå îñòðîãî îòåêà òêàíè ìîçãà ðåãèñòðèðóåòñÿ íà 3 ñóòêè, à ñ 7 ïî 15 äåíü ðîç-
âèâàþòüñÿ íåêðîòè÷åñêèå ïðîöåññû â êîðå ãîëîâíîãî ìîçãà. Íà 15 äåíü ýêñïåðèìåíòà ñðåäíåå êîëè÷åñòâî 
íåéðîíîâ â êîíòðàëàòåðàëüíîé êîðå ìîçãà óìåíüøèëàñü íà 12 %, à â èïñèëàòåðàëüíîé íà 16 %. 

Êëþ÷åâûå ñëîâà: ãåìîððàãè÷åñêèé èíñóëüò, íåéðîäåãåíåðàöèè, îòåê ìîçãà. 
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Dynamics of Structural Changes that Develop in Rats Cerebral cortex under Hemorrhagic Stroke 

Modeling
Iefremova V. A., Savosko S. I., Makarenko A. N. 
Summary. The aim of the study was structural changes that develop in rats cerebral cortex at different stages 

of hemorrhagic stroke modeling. 
Experiments conducted on rats, 80 females (average weight 214,1 ± 10,2 g), which were divided into 6 groups. 

The first group consisted of intact animals (n = 10), the second pseudooperated (n = 10), the rest four groups were 
rats at different stages of hemorrhagic stroke modeling. Pseudooperated animals exercised operational access 
to the brain and the skull hole in the right parietal bone of rats according to the diameter of the cannula. However, 
unlike the operated animals, they did not commit the introduction of the cannula with mandren-knife in brain tissue. 

Modeling of intracerebral hematoma with autoblood in anesthetized animals (1 % solution of thiopental sodium, 
60 mg/kg, ip) was performed by mechanical tissue destruction of the CI [9]. In the zone of the CI with using 
stereotaxic instrument (STM-3, Russia) and prepared mandren-knife was carried out 4-6 rotating movements 
declined mandren-knife and following injection into the zone of destruction 0. 15-0. 2 ml of animal’s autoblood. 

After 1, 3, 7 and 15 days after hemorrhagic stroke modeling in the area of   CI rats carried out by sampling the 
brain for subsequent histological examination. 

Morphometric studies consisted in measuring the average area of   nuclei bodies of neurons, the total number 
of neurons per unit area (1mm2) and the number of dead neurons. Comparing the morphological changes in the 
cerebral hemispheres of rats 7 days after hemorrhagic stroke modeling should emphasize on the acute necrotic 
processes in ipsilateral hemisphere, while in the contralateral hemisphere, these processes are less observed. 
The average area of   neurons in the contralateral and ipsilateralniy hemisphere amounted to 317,4 ± 7,9 mkm2 and 
341,1 ± 13,6 mkm2, that is significantly more than in intact animals and pseudooperated. The average number of 
neurons in ipsilateral hemisphere decreased to 608,9 ± 3,1 cells/mm2, and contralateral – 622,6 ± 2,4 cells/mm2

After 15 days of hemorrhagic stroke modeling morphological changes in the cerebral cortex of rats characterized 
by exacerbation of nervous tissue edema and death of nerve cells. During this period, a significant difference between 
ipsi-and contralateral hemispheres was not observed. In both hemispheres of the brain recorded significant edema 
swelling and a large number of degenerated cells. Nerve cells have hypertrophied swollen appearance; there are 
a significant number of cells with signs of autolysis and degradation of neurite. The average area of   neurons in the 
contralateral and ipsilateralniy hemisphere amounted to 379,8 ± 13,1 mkm2 and 343,8 ± 14,5 mkm2. The death of 
neurons significantly reflected in terms of density of cells in the neocortex. In particular, the average number of 
neurons in the ipsilateral hemisphere was 582,3 ± 5,9 cells/mm2, and contralateral – 608,6 ± 3,6 cells/mm2 that is 
significantly less than in 7 days after modeling and group of animals with ischemic stroke. 

Study showed that special attention should be paid to irregularities in the contralateral hemisphere, as in the 
works of other such violations do not pay enough attention. In our research, we found out significant morphological 
changes in contraleteral hemisphere, characterized damage of neurons, loss and swelling of brain tissue and the 
simultaneous activation of pyramidal neurons. 

Key words: hemorrhagic stroke, swelling of brain tissue, neurodegenerative processes. 
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