
Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115) 87

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

Äîñë³äæåííÿ º ôðàãìåíòîì êîìïëåêñíî¿ íà-
óêîâî-äîñë³äíî¿ ðîáîòè êàôåäðè ïàòîô³ç³îëîã³¿ ÄÇ 
«ÄÌÀ ÌÎÇ Óêðà¿íè» «Âèâ÷åííÿ ìåõàí³çì³â êîì-
ïåíñàòîðíî-àäàïòèâíèõ ðåàêö³é íåðâîâî¿ ñèñòåìè 
ïðè ä³¿ åêñòðåìàëüíèõ ñòàí³â», ¹ äåðæ. ðåºñòðàö³¿ 
0100200307. 

Âñòóï. Ãåìîððàã³÷íèé ³íñóëüò ñêëàäàº áëèçü-
êî 20-30 % âñ³õ ³íñóëüò³â ³ º çíà÷óùîþ ìåäè÷íîþ òà 
ñîö³àëüíîþ ïðîáëåìîþ. Íàé÷àñò³øå êðîâîâèëèâ ó 
ìîçîê ðîçâèâàºòüñÿ ó õâîðèõ ïðàöåçäàòíîãî â³êó – 
45-60 ðîê³â. Ïðè öüîìó ëåòàëüí³ñòü çàëèøàºòüñÿ âè-
ñîêîþ äî òåïåð³øíüîãî ÷àñó ³ äîñÿãàº 70 % [1,2,3]. 
Äî ïðàöåçäàòíîãî ñòàíó ïîâåðòàþòüñÿ íå á³ëüøå 
10-12 % îñ³á, ùî ïåðåíåñëè ãåìîððàã³÷íèé ³íñóëüò, 
à ³íø³ îòðèìóþòü ð³çíèé ñòóï³íü ³íâàë³äíîñò³ [5]. ßê 
ïðàâèëî, ðîçâèòêó ³íñóëüò³â ó îñ³á ñòàðå÷îãî ³ ïî-
õèëîãî â³êó ïåðåäóþòü ãîñòð³ ïîðóøåííÿ ìîçêîâîãî 
êðîâîîá³ãó, ïîâòîðí³ òðàíçèòîðí³ ³øåì³÷í³ àòàêè ³ ã³-
ïåðòîí³÷í³ êðèçè [6, 7, 8]. 

Ãåìîððàã³÷í³ âàð³àíòè ³íñóëüò³â ñåðåä ïîõèëèõ 
îñ³á çóñòð³÷àþòüñÿ ð³äøå, í³æ ó ïàö³ºíò³â ìîëîäøî-
ãî â³êó, õî÷à ë³òí³ ÷àñò³øå ñòðàæäàþòü ã³ïåðòîí³÷íîþ 
õâîðîáîþ [9]. Éìîâ³ðíî, ñóäèíí³ ìàëüôîðìàö³¿, 
àíåâðèçìè, ÿê³ º íàé÷àñò³øå äæåðåëàìè âíóòð³ø-
íüîìîçêîâèõ êðîâîâèëèâ³â, ó ìîëîäîìó â³ö³ çóñòð³-
÷àþòüñÿ ð³äøå, í³æ ó 60 ðîê³â ³ ñòàðøå [10, 11]. 

Ïàòîëîã³÷í³ ìåõàí³çìè ðîçâèòêó ãåìîððàã³÷íîãî 
³íñóëüòó ïðîäîâæóþòü îáãîâîðþâàòè â ÷èñåëüíèõ 
êë³í³êî-åêñïåðèìåíòàëüíèõ äîñë³äæåííÿõ [1, 2, 8, 
13]. 

Ó á³ëüøîñò³ ïóáë³êàö³é [12] êîíñòàòóþòüñÿ ã³ðø³ 
òåìïè ³ ìåíøèé îáñÿã â³äíîâëåííÿ ôóíêö³é ó îñ³á 
ñòàðøèõ â³êîâèõ êàòåãîð³é, ïðîòå ïàòîãåíåòè÷í³ ìå-
õàí³çìè òà ïðè÷èíè íåêóðàáåëüíèõ ïîðóøåíü çàëè-
øàþòüñÿ äèñêóñ³éíèì [14]. 

Ìåòà ðîáîòè – äîñë³äæåííÿ ìîðôîëîã³÷íèõ ïî-
ðóøåíü ãîëîâíîãî ìîçêó ùóð³â çð³ëîãî ³ ñòàðå÷îãî 
â³êó ï³ñëÿ ãåìîððàã³÷íîãî ³íñóëüòó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåí-
íÿ áóëè ïðîâåäåí³ íà 60 á³ëèõ ëàáîðàòîðíèõ ùóðàõ 
ñàìêàõ ìàñîþ 220-260 ã. Òâàðèíè áóëè ïîä³ëåí³ íà 4 
ãðóïè: ³íòàêòí³ (n = 10), ïñåâäîîïåðîâàí³ (n = 10), òâà-
ðèíè ç åêñïåðèìåíòàëüíèì ïåðâèííèì òà ïîâòîð-
íèì ãåìîððàã³÷íèì ³íñóëüòîì ó ùóð³â çð³ëîãî (3-ì³-
ñÿ÷íîãî â³êó) (n = 20) ³ ñòàðå÷îãî â³êó (2-ð³÷íîãî â³êó) 

(n = 20). Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè ïðîâî-
äèëèñü â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîí-
âåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòî-
âóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» 
(Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â 
åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ïåðøèì íà-
ö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2001). 

Äëÿ ìîäåëþâàííÿ ãåìîððàã³÷íîãî ³íñóëüòó ùóð³â 
íàðêîòèçóâàëè ³íòðàïåðèòîíåàëüíèì ââåäåííÿì 
ðîç÷èíó ò³îïåíòàëó íàòð³þ (60 ìã/êã). Â³äòâîðåííÿ 
îáìåæåíîãî êðîâîâèëèâó ó òâàðèí ³ç çàñòîñóâàííÿì 
ñòåðåîòàêñè÷íîãî ìåòîäó [4] çä³éñíþâàëè ìåõàí³÷-
íîþ äåñòðóêö³ºþ òêàíèíè ìîçêó â ä³ëÿíö³ âíóòð³øíüî¿ 
êàïñóëè (ñapsula interna, L = 3,5-4,0; H = 6,0; AP = 0,6-
1,0) â ìåæàõ ïðàâî¿ ï³âêóë³ çà äîïîìîãîþ ìàíäðåíà-
íîæà ³ç äîäàòêîâèì ââåäåííÿì â îáëàñòü äåñòðóêö³¿ 
0,1 ìë àóòîêðîâ³. Ïñåâäîîïåðîâàíèì òâàðèíàì ïðî-
âîäèëè òàê³ æ ïðîöåäóðè, àëå áåç çàñòîñóâàííÿ ìå-
õàí³÷íî¿ äåñòðóêö³¿ âíóòð³øíüî¿ êàïñóëè. Ï³ñëÿ ïðî-
âåäåííÿ íåéðîõ³ðóðã³÷íîãî îïåðàòèâíîãî âòðó÷àííÿ 
ðàíó íàãëóõî çàøèâàëè íèòêîþ 10/0 («Åthicon» Øîò-
ëàíä³ÿ) òà îáðîáëÿëè 5 % ñïèðòîâèì ðîç÷èíîì éîäó. 
Äëÿ ìîäåëþâàííÿ ïîâòîðíîãî ³íñóëüòó äîñë³äíèì 
ùóðàì ïîâòîðíî ìîäåëþâàëè ³íòðàöåðåáðàëüíó 
ãåìàòîìó ÷åðåç 1 ì³ñÿöü çà âêàçàíèìè êîîðäèíàòè 
âèùå. 

×åðåç 21 äîáó ï³ñëÿ ìîäåëþâàííÿ ãåìîððàã³÷íî-
ãî ³íñóëüòó äîñë³äíèì ùóðàì ïðîâîäèëè ³íòðàêàðä³-
àëüíó ïåðôóç³þ 4 % ðîç÷èíîì ïàðàôîðìàëüäåã³äó â 
0,1í ôîñôàòíîìó áóôåð³ (ðÍ 7,4). Ç ìåòîþ âèâ÷åí-
íÿ îêðåìèõ ìîðôîëîã³÷íèõ ïîêàçíèê³â êë³òèí âè-
ãîòîâëÿëè 10-ì³êðîíí³ ôðîíòàëüí³ çð³çè ãîëîâíîãî 
ìîçêó çà äîïîìîãîþ êð³îòîìó, ôàðáóâàííÿ ã³ñòîëî-
ã³÷íîãî ìàòåð³àëó çä³éñíþâàëè çà ìåòîäîì Í³ññëÿ, 
ãåìàòîêñèë³í-åîçèíîì. 

Ìîðôîìåòðè÷í³ äîñë³äæåííÿ ïðîâîäèëèñü íà 
ì³êðîñêîï³ Olympus BX 51 (ßïîí³ÿ). Ìîðôîìåòðè÷í³ 
äîñë³äæåííÿ ïðîâîäèëè â òåñò-çîí³ ðîçì³ðîì 1ìì2. 
Àíàë³ç ìîðôîìåòðè÷íèõ ïîêàçíèê³â íåðâîâèõ êë³òèí 
öåðåáðîêîðòåêñó çä³éñíþâàëè íà îñíîâ³ çì³í ïëîù³ 
ÿäåð òà ïåðèêàð³îí³â íåéðîí³â, ù³ëüíîñò³ íåéðîí³â â 
òêàíèí³ êîðè ìîçêó. Äåãåíåðàòèâíî çì³íåíèìè ââà-
æàëèñü íåéðîíè ç îçíàêàìè öèòîë³çó, êàð³îë³çó, ç ãî-
ìîãåííî ïðîôàðáîâàíèìè àöèäîô³ëüíèìè ÿäðàìè 
àáî ³ç îçíàêàìè ï³êíîçó. 
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Ñòàòèñòè÷íà îáðîáêà îòðèìàíèõ äàíèõ ïðîâîäè-
ëàñü ³ç âèêîðèñòàííÿì ñòàíäàðòíèõ ìåòîä³â îáðîáêè 
ðåçóëüòàò³â ó ïàêåòíîìó ðåäàêòîð³ Excel. Â³äì³ííîñ-
ò³ ì³æ ãðóïàìè îö³íþâàëè çà äîïîìîãîþ t-êðèòåð³þ 
Ñòüþäåíòà, à äîñòîâ³ðíèìè ââàæàëèñü ðåçóëüòàòè ç 
ð³âíåì çíà÷óùîñò³ á³ëüøå 95 % (ð < 0,05). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ã³ñòîëîã³÷í³ äàí³ çì³í ãîëîâíîãî ìîçêó ùóð³â âêà-
çóþòü ïðî çàãîñòðåííÿ ïàòîëîã³÷íèõ ïðîöåñ³â ïðè 
ãåìîððàã³÷íîìó ³íñóëüò³ ó ùóð³â ñòàðå÷îãî â³êó. 
Âñòàíîâëåíî çàãîñòðåííÿ íàáðÿêó òêàíèíè ìîçêó 
òà ðîçâèòêó íåéðîäåãåíåðàòèâíèõ ïðîöåñ³â â íåî-
êîðòåêñ³ ç â³êîì. Ñåðåäíÿ ê³ëüê³ñòü íåéðîí³â íåîêîð-
òåêñó ³ ïñ³ëàòåðàëüíî¿ ï³âêóë³ ó òâàðèí ³ç ïåðâèííèì 
ãåìîððàã³÷íèì ³íñóëüòîì ñòàíîâèëà 91,6 % ó ùóð³â 
çð³ëîãî â³êó ³ 36,8 % ó ïîõèëîãî (p < 0,05) (òàáë. 1). 
Ïðè ïîâòîðíîìó êðîâîâèëèâ³ öåé ïîêàçíèê ñêëàâ 
84,5 % ³ 32,1 % â³äïîâ³äíî (p < 0,05). Ïðè ïåðâèííîìó 
³íñóëüò³ â êîð³ ìîçêó ïåðåâàæàþòü ïðîöåñè ã³äðîï³÷-
íî¿ äèñòðîô³¿ íåéðîí³â, à ïðè ïîâòîðíîìó – ï³êíîç, 
ñòóï³íü ÿêîãî çðîñòàº ç ñòàðå÷³é â³êîâ³é ãðóï³ ùóð³â 
(ðèñ.). Ö³ ïðîöåñè â³äîáðàæåí³ â ìîðôîìåòðè÷-
íèõ ïîêàçíèêàõ íåéðîí³â: ïðè ïåðâèííîìó ³íñóëüò³ 

ïëîùà íåéðîí³â çðîñòàº íà 18,7 % ³ 23,1 % â³äïî-
â³äíî äî çð³ëîãî ³ ñòàðå÷îãî â³êó, à ïðè ïîâòîðíîìó 
çðîñòàº íà 23,1 % â ïåðøîìó âèïàäêó ³ çíèæóºòüñÿ 
íà 31,8 % ó ñòàðå÷èõ ùóð³â (p < 0,05) (òàáë. 2). Íà-
âêîëî ãåìàòîìè ó âíóòð³øí³é êàïñóë³ ³ ìîçîëèñòîìó 
ò³ë³ ãîëîâíîãî ìîçêó â³äì³÷åíî ð³çêèé íàáðÿê òêàíè-
íè ìîçêó, ùî ìîðôîëîã³÷íî ðåºñòðóºòüñÿ â ïåðèâàñ-
êóëÿðíîìó òà ïåðèöåëþëÿðíîìó òèï³. Êðîâîíîñí³ 
ñóäèíè ð³çêî äèëÿòîâàí³ ³ ñòàçîâàí³, à ùóð³â ñòàðå-
÷îãî â³êó ³ç ïîâòîðíèì ³íñóëüòîì ÷àñòî ðåºñòðóâàëè 
âòîðèíí³ êðîâîâèëèâè â êîð³ ìîçêó òà ìîçîëèñòîìó 
ò³ë³, ùî î÷åâèäíî ïîâ’ÿçàíî ³ç ïîðóøåííÿì ¿õ ñòðóê-
òóðíî¿ ö³ë³ñíîñò³ íà òë³ ðîçâèòêó àíã³îíåêðîçó òà â³-
êîâîãî çàãîñòðåííÿ. 

Òàêèì ÷èíîì, ïðè ìîäåëþâàíí³ ãåìîððàã³÷íîãî 
³íñóëüòó â çîí³ âíóòð³øíüî¿ êàïñóëè îòðèìàíî óòî÷-
íåí³ äàí³ ïðî ïîðóøåííÿ ãîëîâíîãî ìîçêó ïðè åêñïå-
ðèìåíòàëüíîìó ïåðâèííîìó ³ ïîâòîðíîìó êðîâîâè-
ëèâ³ â ìîçîê, çíà÷åííÿ â³êîâîãî ÷èííèêà â ïåðåá³ãó ³ 
ïðîãíîçóâàíí³ ³íñóëüòó. Ö³ äàí³ ìîæóòü áóòè âèêîðèñ-
òàí³ ç ìåòîþ âèâ÷åííÿ ä³¿ ë³êàðñüêèõ çàñîá³â íåéðî-
ïðîòåêòîðíîãî òà ïðîòèíàáðÿêîâîãî ìåõàí³çìó ä³¿. 
Âèçíà÷åíî ì³í³ìàëüíèé, àëå äîñòàòí³é ïåðåë³ê çì³í 
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d

Ðèñ. Êîðà ìîçêó ùóð³â ï³ñëÿ ãåìîððàã³÷íîãî ³íñóëüòó. Ïðèì³òêà: a – ãåìîððàã³÷íèé ³íñóëüò, çð³ë³; b – ïîâòîðíèé, 
çð³ë³; c – ãåìîððàã³÷íèé, ñòàðå÷³; d – ïîâòîðíèé, ñòàðå÷³. Òîëó¿äèíîâèé ñèí³é (a,b), ãåìàòîêñèë³í-åîçèí (c,d). 

Îá. 10, îê. 20. 
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ãîëîâíîãî ìîçêó (òðàíñôîðìàö³ÿ âíóòð³øíüîìîçêî-
âî¿ ãåìàòîìè, ïåðèôîêàëüíèé íàáðÿê) ïðè ïîâòîð-
íîìó ãåìîððàã³÷íîìó ³íñóëüò³ ó ñòàðå÷èõ ùóð³â, ùî 
ïîÿñíþº ãîñòðèé ðîçâèòîê ³ ïåðåá³ã íåâðîëîã³÷íîãî 
äåô³öèòó. 

Â³äîìî, ùî íàéá³ëüø ïðîãíîñòè÷íî íåñïðèÿò-
ëèâèìè ÷èííèêàìè, ùî ñïðè÷èíþþòü ëåòàëüíèé 
ðåçóëüòàò ó îñ³á ïîõèëîãî òà ñòàðå÷îãî â³êó ïðè ðîç-
âèòêó öåðåáðàëüíîãî ³íñóëüòó, º: òèï ³íñóëüòó, íåâðî-
ëîã³÷íèé äåô³öèò ³ ïîðóøåííÿ ñâ³äîìîñò³, ïîâòîðíèé 
³íñóëüò, ñòàðå÷èé â³ê ïàö³ºíòà òà ðîçâèòîê ñóïóòí³õ 
çàõâîðþâàíü òà óñêëàäíåíü. 

Ïðè ³øåì³÷íîìó ³íñóëüò³ ðèçèê ðîçâè-
òêó ëåòàëüíîãî ðåçóëüòàòó ó îñ³á ë³òíüîãî 
â³êó çá³ëüøóºòüñÿ ìàéæå â 4 ðàçè, à â îñ³á 
ñòàðå÷îãî â³êó – â 7,5 ðàçè â ïîð³âíÿíí³ ç 
îñîáàìè ìîëîäîãî òà ñåðåäíüîãî â³êó. Ïðè 
ãåìîððàã³÷íîìó ³íñóëüò³ ðèçèê ðîçâèòêó ëå-
òàëüíîãî ðåçóëüòàòó ó ëþäåé ë³òíüîãî â³êó 
çá³ëüøóºòüñÿ â 1,5 ðàçè, à â îñ³á ñòàðå÷îãî 
â³êó – â 1,8 ðàçè [1, 4]. 

Ïðè åëåêòðîåíöåôàëîãðàô³¿ ó õâî-
ðèõ âèÿâëÿþòüñÿ ãðóá³ äèôóçí³ çì³íè á³î-
åëåêòðè÷íî¿ àêòèâíîñò³ ìîçêó, ³íîä³ ç ì³æ-
ï³âêóëüíîþ àñèìåòð³ºþ. Ó äàí³é êàòåãîð³¿ 
õâîðèõ ïåðåâàæàþòü âîãíèùåâ³ ñèìïòîìè, 
çàãàëüíîìîçêîâ³ – ìåíø âèðàæåí³, îáîëîí-
êîâ³ – ÷àñòî â³äñóòí³ [8, 11]. Öå ïîâ’ÿçàíî ç 
â³êîâèì çìåíøåííÿì îá’ºìó ìîçêó ³ çá³ëü-
øåííÿì îáñÿãó éîãî øëóíî÷êîâî¿ ñèñòå-
ìè, à òàêîæ ç³ çíèæåííÿì çàãàëüíî¿ ðåàê-
òèâíîñò³ îðãàí³çìó. Ðîçðîáëåíà ìîäåëü 
ïîâòîðíîãî ìîíîãåì³ñôåðíîãî ãåìîððà-
ã³÷íîãî ³íñóëüòó äîçâîëèòü äîñë³äæóâàòè 
äèíàì³êó íåâðîëîã³÷íèõ ðîçëàä³â äëÿ âè-
â÷åííÿ åôåêòèâíîñò³ ë³êàðñüêèõ çàñîá³â. 

Âèñíîâêè. 
1. Ïðîâåäåíå ã³ñòîëîã³÷íå äîñë³äæåííÿ 

ïîêàçàëî ñóòòºâó ð³çíèöþ ðîçâèòêó ïåðè-
ôîêàëüíîãî íàáðÿêó òà íåêðîçó òêàíèíè âå-
ëèêèõ ï³âêóëü ãîëîâíîãî ìîçêó ïðè ïåðâèí-
íîìó ³ ïîâòîðíîìó ãåìîððàã³÷íîìó ³íñóëüò³. 
Ñòðóêòóðíî-ìîðôîëîã³÷í³ çì³íè ð³çêî çàãî-
ñòþþòüñÿ ç â³êîì òà ê³ëüê³ñòþ åï³çîä³â êðî-
âîâèëèâó â ìîçîê. 

2. Ïðè ïîâòîðíîìó ãåìîððàã³÷íîìó 
³íñóëüò³ íà òë³ àíã³îíåêðîçó â³äì³÷àþòüñÿ 
âòîðèíí³ êðîâîâèëèâè â êîð³ ìîçêó òà ìî-
çîëèñòîìó ò³ë³, ùî çàãîñòðþº ðîçâèòîê íà-
áðÿêó ìîçêó òà íåâðîëîã³÷íîãî äåô³öèòó. 

Òàáëèöÿ 1 

Ïðîöåñè çàãèáåë³ íåéðîí³â êîðè âåëèêîãî ìîçêó 
ï³ñëÿ ãåìîððàã³÷íîãî ³íñóëüòó

¹ Ãðóïà

Ù³ëüí³ñòü íåéðîí³â III-V øàð³â íåîêîðòåêñó, 
êë³òèí/ìì2

Ïåðâèííèé 
ãåìîððàã³÷íèé 

³íñóëüò

Ïîâòîðíèé 
ãåìîððàã³÷íèé 

³íñóëüò

1 ²íòàêòí³ 709,8 ± 10,3

2 Ïñåâäîîïåðîâàí³ 685,7 ± 9,8

3 Çð³ëîãî â³êó 651,4 ± 8,1a,b 601,5 ± 6,9a,b,d

4 Ñòàðå÷îãî â³êó 260,3 ± 54,2a,b,c 227,7 ± 28,8a,b,c

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

b – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïñåâäîîïåðîâàíèõ òâàðèí (p < 0,05); c – 

äîñòîâ³ðíî ïî â³äíîøåííþ äî ãðóïè 3 (p < 0,05); d – äîñòîâ³ðíî äî ãðóïè ùóð³â ³ç 

ïåðâèííèì ³íñóëüòîì (p < 0,05). 

Òàáëèöÿ 2 

Çì³íè ìîðôîìåòðè÷íèõ ïàðàìåòð³â íåéðîí³â V 
øàðó êîðè âåëèêîãî ìîçêó ï³ñëÿ ãåìîððàã³÷íîãî 

³íñóëüòó (ìêì2)

¹ Ãðóïà

Ïåðâèííèé ãåìîððàã³÷-
íèé ³íñóëüò

Ïîâòîðíèé ãåìîððàã³÷-
íèé ³íñóëüò

Ïëîùà íå-
éðîíà

Ïëîùà ÿäðà
Ïëîùà íå-

éðîíà
Ïëîùà 

ÿäðà

1 ²íòàêòí³ 320,6 ± 9,6 164,5 ± 6,8 -/- -/-

2
Ïñåâäî-
îïåðîâàí³

340,1 ± 8,6
a

187,1 ± 7,1
a

-/- -/-

3
Çð³ëîãî 
â³êó

381,6 ± 12,2
a,b,c

221,9 ± 10,2
a,b

394,8 ± 16,4
a,b

218,9 ± 11,0
a,b

4
Ñòàðå÷î-
ãî â³êó

394,8 ± 16,4
a,b

228,4 ± 11,4
a,b

156,2 ± 12,1
a,b,c,d

105,9 ± 8,9
a,b,c,d

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

b – äîñòîâ³ðíî ïî â³äíîøåííþ äî ïñåâäîîïåðîâàíèõ òâàðèí (p < 0,05); c – 

äîñòîâ³ðíî ïî â³äíîøåííþ äî ãðóïè 3 (p < 0,05); d – äîñòîâ³ðíî äî ãðóïè ùóð³â ³ç 

ïåðâèííèì ³íñóëüòîì (p < 0,05). 

3. Çàïðîïîíîâàíà åêñïåðèìåíòàëüíà ìîäåëü 
ïîâòîðíîãî ãåì³ñôåðíîãî ãåìîððàã³÷íîãî ³íñóëüòó 
ìîæå áóòè âèêîðèñòàíà äëÿ äîñë³äæåííÿ ïàòîãå-
íåçó óñêëàäíåíü ³íñóëüòó òà âèâ÷åííÿ åôåêòèâíîñò³ 
ë³êàðñüêèõ çàñîá³â íåéðîïðîòåêòîðíîãî ³ àíòèíà-
áðÿêîâîãî ìåõàí³çìó ä³¿. 

Ïåðñïåêòèâè ïîäàëüøîãî äîñë³äæåííÿ. Â 
íàñòóïíèõ äîñë³äæåííÿõ ïëàíóºòüñÿ äîñë³äæåííÿ 
íåâðîëîã³÷íîãî äåô³öèòó äëÿ îö³íêè ïåðåá³ãó ³ ñòàí-
äàðòèçàö³¿ îö³íêè â³äòâîðåíîãî ³íñóëüòó ó òâàðèí. 
Òàê³ äîñë³äæåííÿ º ïåðñïåêòèâíèìè äëÿ äîêë³í³÷íîãî 
âèâ÷åííÿ ë³êàðñüêèõ çàñîá³â. 
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ÎÑÎÁËÈÂÎÑÒ² ÐÎÇÂÈÒÊÓ ÏÅÐÂÈÍÍÎÃÎ ÒÀ ÏÎÂÒÎÐÍÎÃÎ ÃÅÌÎÐÐÀÃ²×ÍÎÃÎ ²ÍÑÓËÜÒÓ Ó ÙÓÐ²Â 

Ð²ÇÍÈÕ Â²ÊÎÂÈÕ ÃÐÓÏ 
Á³á³êîâà Â. Ì. 
Ðåçþìå. Äîñë³äæåíî ñòðóêòóðíî-ìîðôîëîã³÷í³ çì³íè ïðè ïåðâèííîìó òà ïîâòîðíîìó ãåìîððàã³÷íîìó ³í-

ñóëüò³ ó ùóð³â çð³ëîãî òà ñòàðå÷îãî â³êó. Òðàíñôîðìàö³ÿ âíóòð³øíüîìîçêîâî¿ ãåìàòîìè ³ ïåðèôîêàëüíèé íà-
áðÿê ð³çêî çàãîñòðþþòüñÿ ç â³êîì òà ê³ëüê³ñòþ åï³çîä³â êðîâîâèëèâó â ìîçîê. Ïðè ïåðâèííîìó ³íñóëüò³ â êîð³ 
ìîçêó ïåðåâàæàþòü ïðîöåñè ã³äðîï³÷íî¿ äèñòðîô³¿ íåéðîí³â, à ïðè ïîâòîðíîìó – ï³êíîç, ñòóï³íü ÿêîãî çðîñ-
òàº ç ñòàðå÷³é â³êîâ³é ãðóï³ ùóð³â. Ïðè ïîâòîðíîìó ãåìîððàã³÷íîìó ³íñóëüò³ íà òë³ àíã³îíåêðîçó â³äì³÷àþòüñÿ 
âòîðèíí³ êðîâîâèëèâè â êîð³ ìîçêó òà ìîçîëèñòîìó ò³ë³, ùî çàãîñòðþº ðîçâèòîê íàáðÿêó ìîçêó òà íåâðîëîã³÷-
íîãî äåô³öèòó. Ö³ äàí³ ìîæóòü áóòè âèêîðèñòàí³ ç ìåòîþ âèâ÷åííÿ ä³¿ ë³êàðñüêèõ çàñîá³â íåéðîïðîòåêòîðíîãî 
òà ïðîòèíàáðÿêîâîãî ìåõàí³çìó ä³¿. 

Êëþ÷îâ³ ñëîâà: ãåìîððàã³÷íèé ³íñóëüò, ìîäåëü ïîâòîðíîãî ³íñóëüòó, â³êîâ³ çì³íè. 

ÓÄÊ 616. 831-005. 1-005. 4-036
ÎÑÎÁÅÍÍÎÑÒÈ ÐÀÇÂÈÒÈß ÏÅÐÂÈ×ÍÎÃÎ ÒÀ ÏÎÂÒÎÐÍÎÃÎ ÃÅÌÎÐÐÀÃÈ×ÅÑÊÎÃÎ ÈÍÑÓËÜÒÀ Ó 

ÊÐÛÑ ÐÀÇÍÛÕ ÂÎÇÐÀÑÒÍÛÕ ÃÐÓÏÏ
Áèáèêîâà Â. Í. 
Ðåçþìå. Èññëåäîâàíû ñòðóêòóðíî-ìîðôîëîãè÷åñêèå èçìåíåíèÿ ïðè ãåìîððàãè÷åñêîì èíñóëüòå ó êðûñ 

çðåëîãî è ñòàð÷åñêîãî âîçðàñòà. Òðàíñôîðìàöèÿ âíóòðèìîçãîâîé ãåìàòîìû è ïåðèôîêàëüíûé îòåê èçìå-
íåíèÿ ðåçêî îáîñòðÿþòñÿ ñ âîçðàñòîì è êîëè÷åñòâîì ýïèçîäîâ êðîâîèçëèÿíèÿ â ìîçã. Ïðè ïåðâè÷íîì èí-
ñóëüòå â êîðå ìîçãà ïðåîáëàäàþò ïðîöåññû ãèäðîïè÷åñêîé äèñòðîôèè íåéðîíîâ, à ïðè ïîâòîðíîì – ïèêíîç, 
ñòåïåíü êîòîðîãî âîçðàñòàåò ó âîçðàñòíîé ãðóïïå êðûñ ïðè ñòàðåíèè. Ïðè ïîâòîðíîì ãåìîððàãè÷åñêîì èí-
ñóëüòå íà ôîíå àíãèîíåêðîçà íàáëþäàþòñÿ âòîðè÷íûå êðîâîèçëèÿíèÿ â êîðó ìîçãà è ìîçîëèñòîãî òåëà, ÷òî 
óñóãóáëÿåò ðàçâèòèå îòåêà ìîçãà è íåâðîëîãè÷åñêîãî äåôèöèòà. Ýòè äàííûå ìîãóò áûòü èñïîëüçîâàíû äëÿ 
èçó÷åíèÿ äåéñòâèÿ ëåêàðñòâåííûõ ñðåäñòâ íåéðîïðîòåêòîðíîãî è ïðîòèâîîòå÷íîãî ìåõàíèçìà äåéñòâèÿ. 

Êëþ÷åâûå ñëîâà: ãåìîððàãè÷åñêèé èíñóëüò, ìîäåëü ïîâòîðíîãî èíñóëüòà, âîçðàñòíûå èçìåíåíèÿ. 

UDC 616. 831-005. 1-005. 4-036
Features of Primary and Repeated Hemorragic Stroke in Rats of Different Age Groups
Bibikova V. N. 
Abstract. Structural and morphological changes at hemorrhagic stroke were investigated in rats of the mature 

and old age. The transformation of the intracerebral hematoma and perifocal edema sharply escalates with age 
and with the number of incidents of cerebral hemorrhages. Processes of hydropic dystrophy prevails in the cerebral 
cortex during the initial stroke, process of pyknosis which stage increases in the old age group of rates during aging 
prevails at the repeated stroke. When you hemorrhagic stroke on the background angionekrosis observed second-
ary hemorrhage in the cerebral cortex and the corpus callosum, which aggravates the development of brain edema 
and neurological deficits. This data can be used to study the effects of neuroprotective and anti-edema drugs. 

Hemorrhagic stroke is about 20-30 % of all strokes and is a significant medical and social problem. The risk of 
the development of the lethal result at the hemorrhagic stroke increases by 1. 5 times in the elderly, and in the old-
aged people – by 1. 8 times. Pathological mechanisms of hemorrhagic stroke are continued to discuss in numerous 
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clinical and experimental studies. Worse rates and the less level of function recovery is stated in most publications, 
however pathogenetic mechanisms and causes of incurability remain discussed. 

Our article describes the results of morphological brain disorders in rats of mature and senile age groups after 
hemorrhagic stroke. To achieve the goal in proposed model of recurrent hemispheric hemorrhagic stroke. The 
modeling of intracerebral hemorrhage in animals using stereotaxic method and performing mechanical destruc-
tion of brain tissue in the region of the internal capsule (capsula interna, L = 3,5-4,0; H = 6,0; AP = 0,6-1,0) within the 
right hemisphere by mandren-knife with additional input in the area of destruction 0,1 ml blood. To simulate recur-
rent stroke we simulated intracerebral hematoma after 30 days. In 21 days after hemorrhagic stroke we performed 
histological changes in the rat brain. 

Histological data of rat brain changes indicate pathologic processes in acute hemorrhagic stroke in elderly rats. 
Established acute cerebral edema and death of neurons in the cerebral cortex with age. The average number of 
neurons in the neocortex ipsilateral hemisphere in animals with primary hemorrhagic stroke was 91,6 % in mature 
rats and 36,8 % in the elderly (p < 0,05); at recurrent hemorrhage – 84.5 % and 32.1 %, relatively (p < 0,05). Dur-
ing the first stroke in the cerebral cortex prevails cell swelling and necrotic death, after recurrent stroke prevailed 
cell pyknosis which increased with the senile age. These processes are reflected in morphometric parameters of 
neurons: the initial stroke neuron’s area increases by 18,7 % and 23,1 % relatively to mature and old age, and dur-
ing the recurrent hemorrhage by 23,1 % in the first case and decreases by 31,8 % in old rats (p < 0,05). Around the 
hematoma in the internal capsule and corpus callosum was seen sharp brain edema in perivascular and pericellular 
types. We set stasis and dilatation of blood vessels; in senile rats with recurrent stroke are often recorded second-
ary hemorrhages in the cerebral cortex and corpus callosum, obviously due to the violation of structural integrity 
against the backdrop of angionecrosis and age deterioration. 

Conducted histological analysis showed a significant difference of peripheral edema and focal tissue necrosis 
of the cerebral hemispheres in primary and recurrent hemorrhagic stroke. Morphological changes increased with 
age and with number of episodes of cerebral hemorrhages. During repeated hemorrhagic stroke with angionecro-
sis were often registred secondary hemorrhage in the cerebral cortex and corpus callosum that exacerbates the 
development of brain edema and neurological deficits. The proposed experimental model of recurrent hemispheric 
hemorrhagic stroke can be used to study the pathogenesis of complications of stroke and effectiveness of drugs 
with neuroprotective and antiedema mechanism of action. 

Keywords: hemorrhagic stroke, recurrent stroke model, age-related changes. 
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