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Ðîçðîáêà íîâèõ ï³äõîä³â äî ë³êóâàííÿ ãåìîðà-
ã³÷íîãî ³íñóëüòó º íåìîæëèâîþ áåç âñòàíîâëåííÿ 
òîíêèõ ïàòîãåíåòè÷íèõ ìåõàí³çì³â ðîçâèòêó ãî-
ñòðî¿ íåäîñòàòíîñò³ ìîçêîâîãî êðîâîîá³ãó (ÃÍÌÊ), 
ÿê³ ìîæëèâî ïðîñë³äêóâàòè ëèøå ïðè âèêîðèñòàíí³ 
àäåêâàòíèõ åêñïåðèìåíòàëüíèõ ìîäåëåé. Îñê³ëüêè 
ìåõàí³çìè, ùî ëåæàòü â îñíîâ³ óøêîäæåííÿ ìîçêó 
ïðè ³íòðàöåðåáðàëüí³é ãåìîðàã³¿, º ñêëàäíèìè òà 
ìàëî äîñë³äæåíèìè, öå ïîòðåáóº âèêîðèñòàííÿ â 
åêñïåðèìåíòàëüí³é íåéðîá³îëîã³¿ îïòèìàëüíî¿ ìî-
äåë³, ÿêà ìàº áóòè ñòàíäàðòèçîâàíîþ, ëåãêî â³äòâî-
ðþâàòèñü òà òàêîþ, ùî îõîïëþº îñíîâí³ ìåõàí³çìè 
ïåðåá³ãó ÃÍÌÊ ó ëþäèíè [4,2,6,9]. 

Åêñïåðèìåíòàëüíå ìîäåëþâàííÿ ãåìîðàã³÷íîãî 
³íñóëüòó (Ã²) çä³éñíþºòüñÿ íà ð³çíèõ âèäàõ òâàðèí, 
òàêèõ ÿê êðîë³, ùóð³, ìèø³, ñâèí³, ìàâïè òîùî. Êîæåí 
ç öèõ âèä³â ó ÿêîñò³ åêñïåðèìåíòàëüíî¿ ìîäåë³ ìàº 
ïåâí³ ïåðåâàãè é íåäîë³êè. 

Ìèøà÷à ìîäåëü åêñïåðèìåíòàëüíîãî Ã² áóëà 
ðîçðîáëåíà çàâäÿêè ìîæëèâîñò³ âèêîðèñòàííÿ 
òðàíñãåííèõ òâàðèí äëÿ âèâ÷åííÿ ñïåöèô³÷íèõ ìå-
õàí³çì³â óøêîäæåííÿ ïðè ãîñòðîìó ³íñóëüò³ [13]. 

²ñíóº òàêîæ òàê çâàíà âåëèêîòâàðèííà (òîáòî 
ñâèíÿ÷à) ëîáàðíà ìîäåëü ³íòðàöåðåáðàëüíî¿ ãå-
ìîðàã³¿. Âîíà ïîëÿãàº ó âèêîðèñòàíí³ ³íôóç³¿ àðòå-
ð³àëüíî¿ êðîâ³ ó á³ëó ðå÷îâèíó ôðîíòàëüíî¿ ï³âêóë³. 
Öÿ ìîäåëü º êîðèñíîþ äëÿ âèâ÷åííÿ ³íäóêîâàíèõ ³í-
òðàöåðåáðàëüíîþ ãåìîðàã³ºþ ïàòîô³ç³îëîã³÷íèõ òà 
ïàòîõ³ì³÷íèõ çì³í á³ëî¿ ðå÷îâèíè âåëèêèõ ï³âêóëü çà-
âäÿêè âåëèêèì ðîçì³ðàì ìîçêó òâàðèí. Ìîçîê ñâè-
íåé äàº ìîæëèâ³ñòü ìîäåëþâàòè ãåìàòîìó, îá’ºì 
ÿêî¿ º åêâ³âàëåíòíèì òàê³é ó ëþäèíè. Çàâäÿêè âåëè-
êèì îá’ºìàì â³äòâîðåíî¿ ãåìàòîìè ðîçøèðþºòüñÿ 
ïðîñò³ð ìîæëèâîñòåé äëÿ âèâ÷åííÿ òåõí³êè õ³ðóðã³÷-
íîãî âèäàëåííÿ, çàñòîñóâàííÿ õ³ðóðã³÷íîãî òà ìå-
äèêàìåíòîçíîãî âàð³àíò³â ë³êóâàííÿ ãåìîðàã³÷íîãî 
³íñóëüòó. Îäí³ºþ ç ïåðåâàã ¿¿ âèêîðèñòàííÿ â ÿêîñò³ 
ìîäåëüíîãî îá’ºêòó º çìåíøåííÿ â³ðîã³äíîñò³ ïî-
øêîäæåííÿ ëàòåðàëüíèõ øëóíî÷ê³â, àáî ñóïóòíüîãî 
êðîâîâèëèâó â ¿õíþ ïîðîæíèíó [18,17]. 

Âèá³ð òâàðèí äëÿ åêñïåðèìåíòó çàëåæèòü ó 
ïåðøó ÷åðãó â³ä íàì³ð³â ³ ìåòè äîñë³äæåííÿ, çàòðàò 
òà äîñÿãíåííÿ áàæàíèõ îá’ºì³â âîãíèùà ãåìàòîìè, 
àäæå ïî êîæíîìó ç öèõ êðèòåð³¿â êîæíà ç òâàðèííèõ 
ìîäåëåé ìàº â³äïîâ³äí³ ïåðåâàãè [17]. 

Ïðàêòèêà ïîêàçóº, ùî â îñíîâíîìó íàé÷àñò³øå 
äëÿ ìîäåëþâàííÿ Ã² âèêîðèñòîâóþòüñÿ ùóðè. Ö³ 
òâàðèíè º îäíèìè ç íàéá³ëüø âèâ÷åíèõ ìîäåëüíèõ 
îá’ºêò³â, íà ÿêèõ ïðîâåäåí³ ÷èñëåíí³ ïîâåä³íêîâ³ 
äîñë³äæåííÿ, ùî çàñâ³ä÷èëè ñõîæ³ñòü ðóõîâî¿ êîì-
ïîíåíòè ó ùóð³â òà ëþäèíè [9]. Â òîé æå ÷àñ, â³äîì³ 
íåäîë³êè âèêîðèñòàííÿ ùóð³â ÿê ìîäåëüíèõ òâàðèí – 
ìàë³ ðîçì³ðè ìîçêó é â³äïîâ³äíî ãåìàòîìè, íåîäíà-
êîâà îðãàí³çàö³ÿ ãîëîâíîãî ìîçêó ó ùóð³â òà ëþäèíè. 
Ç öüîãî âèïëèâàº, ùî êë³í³÷íà âàæëèâ³ñòü íåéðîà-
íàòîì³÷íî¿ ³íôîðìàö³¿, îòðèìàíî¿ ïðè ïðîâåäåíí³ 
åêñïåðèìåíò³â íà ùóðàõ, ìàº áóòè ï³äòâåðäæåíà 
äîäàòêîâî, ùî º ìîæëèâèì ëèøå ïðè âèêîðèñòàíí³ 
àóòîïñ³éíîãî ìàòåð³àëó [9]. 

Ñë³ä ï³äêðåñëèòè, ùî îñíîâíà ñòðóêòóðíà, ôóíê-
ö³îíàëüíà òà ïîâåä³íêîâà îðãàí³çàö³ÿ, á³îõ³ì³÷í³ òà 
³ìóíí³ ïðîöåñè, à òàêîæ â³äïîâ³äí³ êîìïåíñàòîðí³ òà 
â³äíîâí³ ìåõàí³çìè ïðè ïîðóøåíí³ ôóíêö³é, ùî ðåà-
ë³çóþòüñÿ ó â³äïîâ³äü íà öåðåáðàëüí³ óøêîäæåííÿ, º 
ñï³ëüíèìè äëÿ âñ³õ ññàâö³â. Ç îãëÿäó íà öå, òåðàïåâ-
òè÷í³ çàñîáè, ùî ìàþòü âèðàæåíèé åôåêò íà ùóðàõ, 
ö³ëêîì ìîæóòü çàñòîñîâóâàòèñÿ é äëÿ ë³êóâàííÿ õâî-
ðèõ îñ³á ð³çíîãî â³êó [8]. 

Çà íîðìàëüíèõ óìîâ êðîâ íå ìàº ïðÿìîãî äîñòó-
ïó äî êë³òèí íåðâîâî¿ òêàíèíè, â³äìåæîâàíî¿ ãåìà-
òîåíöåôàë³÷íèì áàð’ºðîì, ñôîðìîâàíèì êë³òèíàìè 
åíäîòåë³þ, àñòðîöèòàìè é ïåðèöèòàìè, áàçàëüíîþ 
ìåìáðàíîþ òà åêñòðàöåëþëÿðíèì ìàòðèêñîì. Ïî-
øêîäæåííÿ ³íòðàöåðåáðàëüíî¿ àðòåð³¿ ñïðè÷èíÿº 
êðîâîâèëèâ ó ìîçîê, ùî ñòâîðþº íåô³ç³îëîã³÷í³ 
óìîâè ³ç â³äïîâ³äíèì ðåçóëüòàòîì [3,15,14]. Ðîçâè-
òîê êë³í³÷íèõ ïðîÿâ³â çàõâîðþâàííÿ ïðÿìî êîðåëþº 
³ç îá’ºìîì êðîâ³, ùî ñôîðìóâàâ ãåìàòîìó, àäæå öÿ 
êðîâ ³íòåíñèâíî çäàâëþº îòî÷óþ÷ó òêàíèíó, ôîðìóº 
³øåì³÷íó çîíó òà ñóïóòíº ãåìîðàã³÷íå óøêîäæåííÿ 
[20]. 

Åêñïåðèìåíòàëüíà ìîäåëü ãåìîðàã³÷íîãî ³íñóëü-
òó ìàº íà ìåò³ â³äòâîðåííÿ íàáëèæåíîãî äî ðåàëüíî¿ 
êàðòèíè ïàòîëîã³÷íîãî ïðîöåñó, ó çâ’ÿçêó ³ç ÷èì öÿ 
ìîäåëü ïîâèííà ìàòè òàê³ õàðàêòåðèñòèêè:
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1. Â³äòâîðåííÿ ð³âíîì³ðíîãî ñòóïåíþ ãåìîðàã³¿ 
â óñ³õ òâàðèí åêñïåðèìåíòàëüíî¿ ãðóïè. 

2. Ìåõàí³çì ãåìîðàã³¿, ÿêèé íàéá³ëüø íàáëèæå-
íî â³äòâîðþº ïàòîãåíåç ÃÍÌÊ ó ëþäèíè. 

3. Ëåãê³ñòü ³ ñòàíäàðòèçîâàí³ñòü âèêîíàííÿ 
ïðîöåäóðè. 

4. Ðîçóìíà âàðò³ñòü (òîáòî åêîíîì³÷íà îá´ðóí-
òîâàí³ñòü) åêñïåðèìåíòàëüíèõ ïðîöåäóð. 

Äî íàéá³ëüø çàãàëüíîâèçíàíèõ ìîäåëåé åêñïå-
ðèìåíòàëüíîãî ³íñóëüòó ó òâàðèí, êîæíà ç ÿêèõ ìàº 
ñâî¿ ìîäèô³êàö³¿, íàëåæàòü ìîäåë³ ç ³í’ºêö³éíèì ââå-
äåííÿì êðîâ³ [16] òà ³ç çàñòîñóâàííÿì áàêòåð³àëüíî¿ 
êîëàãåíàçè [19]. Êîæíà ç öèõ ìîäåëåé ìàº ñâî¿ ïå-
ðåâàãè òà íåäîë³êè òà îñîáëèâîñò³ âèêîðèñòàííÿ. 

Ìîäåëü ³í’ºêö³¿ êðîâ³
Äàíà ìîäåëü âïåðøå áóëà çàïðîïîíîâàíà À. 

Êðåéíäëåðîì ó 1975 ðîö³, òà ìîäèô³êîâàíà Áóëîêîì 
³ç ñï³âàâòîðàìè â 1984 ðîö³. Ïðè çàñòîñóâàíí³ öüîãî 
ìåòîäó àóòîêðîâ ñòåðåîòàêñè÷íî ââîäèòüñÿ â ä³-
ëÿíêó ìîçêó, ÿêà ö³êàâèòü äîñë³äíèê³â. Ì³ñöå ³í’ºêö³¿ 
îáèðàþòü â çàëåæíîñò³ â³ä íàéá³ëüø ñï³ëüíî¿ ëîêàë³-
çàö³¿ âèíèêíåííÿ ³íòðàöåðåáðàëüíî¿ ãåìîðàã³¿ ó ëþ-
äèíè. Íà äàíèé ìîìåíò áàçàëüíå ÿäðî é âíóòð³øíÿ 
êàïñóëà ââàæàþòüñÿ îñíîâíèì ì³ñöåì äëÿ ³í’ºêö³¿. 
Îá’ºì êðîâ³, ùî ââîäèòüñÿ â ìîçîê, ìîæå âàð³þâà-
òè â çàëåæíîñò³ â³ä îá’ºìó ãåìàòîìè, ìîäåëþâàííÿ 
ÿêî¿ º íà ìåò³ ó äîñë³äíèê³â, ïðîòå îá’ºì êðîâ³ íå ìàº 
ïåðåâèùóâàòè 100 ìêë [16]. 

Îäíèì ³ç íàéñåðéîçí³øèõ íåäîë³ê³â âèêîðèñòàí-
íÿ äàíî¿ ìîäåë³ º òå, ùî ðîçì³ð ãåìàòîìè º âàæêî-
â³äòâîðþâàíèì â ñåð³¿ åêñïåðèìåíò³â. Ïðè÷èíàìè 
âòðàòè â³äòâîðþâàíîñò³ ìîæóòü áóòè ðîçðèâè øëó-
íî÷êà, çâîðîòíèé ïîò³ê êðîâ³ âçäîâæ òðåêó êàíþë³, 
ââåäåííÿ êðîâ³ ó íàäëèøêó [5]. Ç ìåòîþ âèð³øåííÿ 
ö³º¿ ïðîáëåìè áóëà çàïðîïîíîâàíà ìîäåëü ïîäâ³é-
íî¿ ³í’ºêö³¿, ùî ïåðåäáà÷àº ââåäåííÿ íåîáõ³äíîãî 
îá’ºìó êðîâ³ äâîìà ïîðö³ÿìè, ç ïåðåðâîþ ó 7 õâè-
ëèí. Çàâäÿêè öüîìó êðîâ çãîðòàºòüñÿ âçäîâæ ãîëêè, 
³, òàêèì ÷èíîì, çàïîá³ãàº ¿¿ çâîðîòíîìó â³äòîêó ³ ðîç-
âèòêó êðîâîâèëèâó â ñóáàðàõíî¿äàëüíèé ïðîñò³ð [6]. 

Âñòàíîâëåíî, ùî ëîêàë³çàö³ÿ ââåäåíî¿ â ñòðóê-
òóðè ìîçêó êðîâ³ çàëèøàºòüñÿ íåñòàá³ëüíèì. Òàê, 
áëèçüêî 25 % ãåìàòîì ðîçøèðþþòüñÿ â îòî÷óþ÷ó 
á³ëó ðå÷îâèíó. Êð³ì òîãî, ³í’ºêö³ºþ àóòîêðîâ³ âàæêî 
äîñÿãòè ïîñò³éíî¿ ëîêàë³çàö³¿ ãåìàòîìè ó âèïàäêó 
âèêîíàííÿ ñåð³¿ äîñë³ä³â íà çíà÷í³é ê³ëüêîñò³ òâàðèí 
[10,7,21]. 

Ç ìåòîþ ï³äâèùåííÿ åôåêòèâíîñò³ ìåòîäó çà-
ïðîïîíîâàíî òàêîæ âèêîðèñòàííÿ ìåòàë³÷íîãî êà-
òåòåðà ³ç äåâ³àíòíî â³äõèëåíèì ³ çàòî÷åíèì íîæåì, 

ÿêèé ââîäèòüñÿ ÷åðåç ïîïåðåäíüî ââåäåíó êàíþëþ 
³ç íàñòóïíèì çä³éñíåííÿì ïîâíèõ ïîâîðîò³â íàïðàâî 
òà íàë³âî. Òàêèì ÷èíîì ñòâîðþºòüñÿ íå ëèøå ïðîñò³ð 
äëÿ ââåäåííÿ àóòîêðîâ³, àëå é ï³äñ³êàþòüñÿ ðåã³î-
íàëüí³ öåðåáðàëüí³ ñóäèíè, ùî çàáåçïå÷óº â³äïîâ³ä-
íèé ëîêàëüíèé êðîâîâèëèâ. Ïðîòå é öÿ ìîäèô³êàö³ÿ 
ìîäåë³ íå º äîñêîíàëîþ, àäæå ãîëêà-êàíþëÿ, ùî âè-
êîðèñòîâóºòüñÿ äëÿ ³í’ºêö³¿ àóòîêðîâ³, ìàº çíà÷íèé 
ä³àìåòð, ùî çàëèøàº â³äïîâ³äíó êîëîòó ðàíó òà çó-
ìîâëþº âèíèêíåííÿ òðàâìè ùå äî ³í’ºêö³¿ àóòîêðî-
â³ [4] (ó çâ’ÿçêó ³ç ÷èì öÿ ìîäåëü é îòðèìàëà íàçâó 
ïîñòòðàâìàòè÷íî¿ ³íòðàöåðåáðàëüíî¿ àóòîãåìîðà-
ã³÷íî¿ ãåìàòîìè [1]). 

Ìîäåëü ³ç ââåäåííÿì áàêòåð³àëüíî¿ 
êî ëà ãåíàçè

Êîëàãåí ²V ââàæàºòüñÿ îñíîâíèì ïðîòå¿íîì îáî-
ëîíîê êðîâîíîñíèõ ñóäèí, ùî â³ä³ãðàº âàæëèâó ðîëü 
ó ï³äòðèìàíí³ ¿õíüî¿ ö³ë³ñíîñò³. Ãîëîâíà ³äåÿ ìîäå-
ë³ ³ç çàñòîñóâàííÿì êîëàãåíàçè ïîëÿãàº ó òîìó, ùî 
âîíà ðóéíóº çâ’ÿçêè â êîëàãåíîâîìó ïðîòå¿í³ é òàêèì 
÷èíîì ñïðèÿº ðîçðèâó ñò³íîê ñóäèí. Îðèã³íàëüíà 
êîëàãåíàçíà ìîäåëü áóëà çàïðîïîíîâàíà Ðîçåí-
áåðãîì [15]: 0,1-1 îäèíèö³ áàêòåð³àëüíî¿ êîëàãåíàçè 
ðîç÷èíÿëè ó 2 ìêë ñîë³ òà ñòåðåîòàêñè÷íî ââîäèëè 
ó â³äïîâ³äíó ä³ëÿíêó ìîçêó. Ïîêàçàíî, ùî ââåäåííÿ 
0,5 îäèíèöü íàäàëî î÷³êóâàíèé ðåçóëüòàò, à 1,0 îä. 
– çíèçèëî âèæèâàí³ñòü òâàðèí ïðîòÿãîì ïåðøèõ 24 
ãîäèí ï³ñëÿ çä³éñíåííÿ ïðîöåäóðè. Ï³ñëÿ ïåðøîãî 
óñï³õó äàíà ìîäåëü çàçíàëà ÷èñëåííèõ ìîäèô³êàö³é 
òà áóëà ñóòòºâî ðîçøèðåíà [19]. 

Çîíîþ ââåäåííÿ ðîç÷èíó êîëàãåíàçè â ö³é ìîäåë³ 
íàé÷àñò³øå º áàçàëüíå ÿäðî Ìåéíåðòà, ïðîòå â ìî-
äåë³ ³íòðàöåðåáðàëüíî¿ ãåìîðàã³¿ ³ç çàñòîñóâàííÿì â 
ÿêîñò³ åêñïåðèìåíòàëüíèõ òâàðèí, íàïðèêëàä, ñâè-
íåé, ³í’ºêö³þ ðîç÷èíó çä³éñíþþòü ó ñîìàòîñåíñîð-
íèé öåðåáðîêîðòåêñ [12]. 

Ãîëîâíèì íåäîë³êîì çàïðîïîíîâàíî¿ êîëàãå-
íàçíî¿ ìîäåë³ º òå, ùî öåé åíçèì ñèñòåìíî ðóéíóº 
òêàíèíó â ì³ñö³ ³í’ºêö³¿ òà º àðòåôàêòíèì õåìîàòðàê-
òàíòîì. Òîìó, íà íàø ïîãëÿä, äîö³ëüí³øå âèêîðèñòî-
âóâàòè ìîäåëü ³íòðàöåðåáðàëüíî¿ ³í’ºêö³¿ êðîâ³, çà-
ïðîïîíîâàíî¿ Ìàêàðåíêî Î. Ì. òà ñï³âàâò. [11]. 

Âèñíîâîê. Âèêîðèñòàííÿ ð³çíèõ ìîäåëåé ïî-
ðóøåííÿ ìîçêîâîãî êðîâîîá³ãó º îáîâ’ÿçêîâîþ 
ïåðåäóìîâîþ ðîçðîáêè ïîòåíö³éíèõ òåðàïåâòè÷-
íèõ ï³äõîä³â, íàïðàâëåíèõ íà ï³äñèëåííÿ ðîçâèòêó 
êîìïåíñàòîðíèõ ïðîöåñ³â ó êë³òèíàõ ìîçêó ç ìåòîþ 
á³ëüø øâèäêîãî â³äíîâëåííÿ ôóíêö³é îðãàí³çìó ïðè 
ðîçâèòêó ãîñòðèõ ïîðóøåíü ìîçêîâîãî êðîâîîá³ãó. 
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Ðåçþìå. Ó äàíîìó îãëÿä³ ë³òåðàòóðè ðîçãëÿíóòî îñíîâí³ ñó÷àñí³ ï³äõîäè äî ìîäåëþâàííÿ åêñïåðèìåí-

òàëüíîãî ãåìîðàã³÷íîãî ³íñóëüòó ó ëàáîðàòîðíèõ òâàðèí, òàê³ ÿê ìîäåëü ³í’ºêö³¿ êðîâ³ òà ìîäåëü ³ç ââåäåííÿì 
áàêòåð³àëüíî¿ êîëàãåíàçè. Ðîçãëÿíóòî îñíîâí³ ïåðåâàãè òà íåäîë³êè äàíèõ ìîäåëåé. 

Âèêîðèñòàííÿ ð³çíèõ ìîäåëåé ïîðóøåííÿ ìîçêîâîãî êðîâîîá³ãó º âàæëèâèì àñïåêòîì ðîçðîáêè ïîòåí-
ö³éíèõ òåðàïåâòè÷íèõ ï³äõîä³â, íàïðàâëåíèõ íà ï³äñèëåííÿ ðîçâèòêó êîìïåíñàòîðíèõ ïðîöåñ³â ó êë³òèíàõ 
ìîçêó ç ìåòîþ á³ëüø øâèäêîãî â³äíîâëåííÿ ôóíêö³é îðãàí³çìó ïðè ðîçâèòêó ãîñòðèõ ïîðóøåíü ìîçêîâîãî 
êðîâîîá³ãó. 

Êëþ÷îâ³ ñëîâà: ãåìîðàã³÷íèé ³íñóëüò, ìîäåëþâàííÿ, ³í’ºêö³ÿ êðîâ³, áàêòåð³àëüíà êîëàãåíàçà. 
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Ðåçþìå. Â îáçîðå ëèòåðàòóðû ðàññìîòðåíû îñíîâíûå ñîâðåìåííûå ïîäõîäû ê ìîäåëèðîâàíèþ ýêñ-

ïåðèìåíòàëüíîãî ãåìîððàãè÷åñêîãî èíñóëüòà ó ëàáîðàòîðíûõ æèâîòíûõ, âêëþ÷àÿ ìîäåëü èíúåêöèè êðîâè 
è ìîäåëü ñ ââåäåíèåì áàêòåðèàëüíîé êîëëàãåíàçû. Ðàññìîòðåíû îñíîâíûå ïðåèìóùåñòâà è íåäîñòàòêè 
äàííûõ ìîäåëåé. 

Èñïîëüçîâàíèå ðàçíûõ ìîäåëåé íàðóøåíèÿ ìîçãîâîãî êðîâîîáðàùåíèÿ ÿâëÿåòñÿ âàæíûì àñïåêòîì 
ðàçðàáîòêè ïîòåíöèàëüíûõ òåðàïåâòè÷åñêèõ ïîäõîäîâ, êîòîðûå íàïðàâëåíû íà óñèëåíèå ðàçâèòèÿ êîìïåí-
ñàòîðíûõ ïðîöåññîâ â êëåòêàõ ìîçãà ñ öåëüþ áîëåå áûñòðîãî âîññòàíîâëåíèÿ ôóíêöèé îðãàíèçìà ïðè ðàç-
âèòèè îñòðûõ íàðóøåíèé ìîçãîâîãî êðîâîîáðàùåíèÿ. 

Êëþ÷åâûå ñëîâà: ãåìîððàãè÷åñêèé èíñóëüò, ìîäåëèðîâàíèå, èíúåêöèÿ êðîâè, áàêòåðèàëüíàÿ 
êîëëàãåíàçà. 
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The Modelling of Experimental Hemorrhagic Stroke
Makarenko A. N., Chorna S. I. 
Abstract. The mechanisms underlying brain damage in intracerebral hemorrhage are complex and little studied 

because it requires the using of an experimental neuroscience model that should be standardized, easily and one 
that covers the basic mechanisms of acute insufficiency of cerebral blood flow in humans. 

Experimental modeling of hemorrhagic stroke is performed on different types of animals such as rabbits, 
rats, mice, pigs, monkeys and others. Each of these species as experimental model has certain advantages and 
disadvantages. 

 Experimental mouse model was developed with the ability to use transgenic animals to study the specific 
mechanisms of injury in acute stroke. 

There are also pork intracerebral hemorrhage model. This model is useful for studying induced intracerebral 
hemorrhage changes and white matter of the cerebral hemispheres of the brain due to the large size animals. The 
choice of animal experiment depends primarily on the intentions and objectives of the study, costs and achieve 
the desired focus hematoma volume, because in each of these criteria, each of the relevant animal models has 
advantages. 

Practice shows that rats are the most often used animals for modeling hemorrhagic stroke. Under normal 
conditions, the blood does not have direct access to the cells of the nervous tissue. An experimental model of 
hemorrhagic stroke is intended to be closer to the real picture of the pathological process in connection with what 
the model should have the following characteristics: Having an average degree of hemorrhage in all animals of the 
experimental group; The mechanism of hemorrhage that best reproduces pathogenesis in humans; The ease and 
standardization of the procedure; Reasonable cost experimental procedures. 

The most universally recognized model of experimental stroke in animal models are injected with blood and 
using bacterial collagenase. Each of these models has its own advantages and disadvantages and use features. 

Model injections of blood in applying this method blood stereotactic are injected into the area of the brain that 
interested researchers. The volume of blood injected into the brain may vary depending on the amount of bruising, 
modeling which is aimed at researchers. 

One of the most serious drawbacks of using this model is that the size of the hematoma is difficult to reproduce 
in a series of experiments. 

The model with the using of bacterial collahenase. The main idea of using collagenase model is that it destroys 
the bonds in collagen protein and thus helps break apart the walls of blood vessels. After the initial success of this 
model has undergone numerous modifications and has been significantly expanded. 

Zone input collagenase solution in this model is often the basal nucleus of Meynert. 
The main drawback of the proposed collagenase model is that this enzyme system destroys the tissue at the 

injection site. Therefore, in our opinion, it is better to use the model of intracerebral injections of blood offered 
Makarenko OM. The using of different models of cerebral blood flow is a prerequisite develop potential therapeutic 
approaches aimed at enhancing the development of compensatory processes in the brain cells of to a more rapid 
recovery of body functions during the development of acute stroke. 

Keywords: hemorrhagic stroke, modelling, blood injection, bacterial collagenase. 
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