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Ðåçþìå. Ó ñòàòò³ ïðèíàÿâíèé íàóêîâî-òåîðåòè÷íèé îãëÿä çà
ï³äñóìêàìè áàãàòîð³÷íîãî äîñë³äæåííÿ ïðîáëåìè ìîäåëþâàííÿ,
êë³í³êî-åêñïåðèìåíòàëüíîãî ñïîñòåðåæåííÿ òà ë³êóâàííÿ
åìáîë³÷íîãî ³øåì³÷íîãî ³íñóëüòó â 3-ì³ñÿ÷íèõ ñàìö³â ùóð³â ë³í³¿
Â³ñòàð. Àâòîðàìè íàäàºòüñÿ ñòðóêòóðíî-ôóíêö³îíàëüíå ï³äã-
ðóíòòÿ îòðèìàíèì ðåçóëüòàòàì. Âëàñí³ íàðîáêè ðåòåëüíî
àíàë³çóþòüñÿ òà êðèòè÷íî îö³íþþòüñÿ (çàñîáàìè ñâ³òëî-
îïòè÷íî¿, åëåêòðîííî¿ ì³êðîñêîï³¿, ìîðôîìåòð³¿, ôóíêö³î-
íàëüíèìè ïîâåä³íêîâèìè òåñòàìè: âîäíèé ëàá³ðèíò Ìîðð³ñà),
ïëàíîì³ðíî ïîð³âíþþòüñÿ ç ðåçóëüòàòàìè ïîïåðåäíèê³â. Ïðî-
ïîíóþòüñÿ ñïîñîáè  ï³äâèùåííÿ åôåêòèâíîñò³ ë³êóâàííÿ ³øåì³÷-
íîãî ³íñóëüòó øëÿõîì çàñòîñóâàííÿ êë³òèííî¿ òðàíñïëàíòàö³¿
(âíóòð³øíüîâåííà, ³íòðàêðàí³àëüíà, ñóáîêöèï³òàëüíà) íà ð³çíèõ
ñòðîêàõ ðîçâèòêó îñòàííüîãî (1-14 äîáè). Ïåðåäáà÷àþòüñÿ
çàñîáè ïðîãíîçó íàáëèæåíèõ íàñë³äê³â ðîçâèòêó õâîðîáè â
óìîâàõ åêñïåðèìåíòó. Øèðîêî çàñòîñîâóþòüñÿ ñòðóêòóðíî-
ôóíêö³îíàëüí³ ìàðêåðè (òðîìáîåìáîë³ÿ, ñòàçè, íåêðîç, ë³êâîðíî-
ãë³àëüí³ êèñòè, ãë³àëüíèé ðóáåöü) äëÿ äèôåðåíö³àëüíî¿ ä³àãíîñ-
òèêè åêñïåðèìåíòàëüíîãî åìáîë³÷íîãî ³øåì³÷íîãî ³íñóëüòó.

Êëþ÷îâ³ ñëîâà: ïàòîô³ç³îëîã³÷íà
îö³íêà, ïîâåä³íêîâ³ òåñòè (âîäíèé
ëàá³ðèíò Ìîðð³ñà), ïàòîìîð-
ôîëîã³÷í³ îçíàêè, åêñïåðèìåí-
òàëüíèé åìáîë³÷íèé ³øåì³÷íèé
³íñóëüò, ñàìö³ ùóð³â ë³í³¿ Â³ñòàð 3
ì³ñÿ÷íîãî â³êó.

Óñï³øíå ë³êóâàííÿ òà ïðîô³ëàêòèêà ³øåì³÷íîãî
³íñóëüòó º äîâîë³ íåïðîñòà êë³í³êî-ñîö³àëüíà
ïðîáëåìà, ùî ò³ñíî ïîâ'ÿçàíà ³ç çàñòîñóâàííÿì
íîâ³òí³õ ìåäè÷íèõ íàíîòåõíîëîã³é [6, 24]. Ñåðåä
îñòàíí³õ âåëèêå çíà÷åííÿ â³äâîäèòüñÿ êë³òèíí³é
òåðàï³¿ ÿê ïðèíöèïîâî íîâîìó íàïðÿìêó óñóíåííÿ
äåñòðóêòèâíî-äåãåíåðàòèâíèõ íàñë³äê³â ³øåì³÷-
íîãî ñèíäðîìó [8]. Ñåðåä øèðîêîãî ñïåêòðó ïðî-
ïîíîâàíèõ êë³òèííèõ àãåíò³â, íà òåïåð ïåðåâàãà
íàäàºòüñÿ ÑÌÊ, äëÿ ÿêèõ ³ñíóþòü â³äïðàöüîâàí³
ìåòîäèêè âèä³ëåííÿ, êóëüòèâóâàííÿ, íàðîùóâàííÿ
çàäàíî¿ ê³ëüêîñò³ in vitro [15]. Â³äîì³ ïðîöåäóðí³
ìîìåíòè çàñòîñóâàííÿ ÑÌÊ â åêñïåðèìåí-
òàëüí³é ìåäèöèí³, çàãàëüí³ ìåõàí³çìè ¿õíüîãî
âïëèâó íà îðãàí³çì in vivo, äåÿê³ íàáëèæåí³ òà
â³ääàëåí³ åôåêòè. ²ñíóº îïèñ ôåíîòèïó öèõ êë³òèí,
âèÿâëåí³ îðòîäîêñàëüí³ íàïðÿìêè ¿õ äèôåðåí-
ö³þâàííÿ, îòðèìàíèé îäíîòèïíèé êë³òèííèé
ìàòåð³àë íà áàç³ êóëüòóðè ÑÌÊ [33]. Äîñë³äæåíà
òà åôåêòèâíî çàñòîñîâóºòüñÿ â åêñïåðèìåíò³
àâòîëîã³÷íà ë³í³ÿ. Îäíàê, íå çâàæàþ÷è íà âñå
çàçíà÷åíå âèùå, ³ñíóº ö³ëà íèçêà ïèòàíü, ïîâ'ÿ-
çàíèõ ³ç çàñòîñóâàííÿì ÀÑÌÊ, ùî ïîòðåáóº ñâî-
ãî íåâ³äêëàäíîãî ðîçâ'ÿçàííÿ. Âîíà ñòîñóºòüñÿ
ìîæëèâîñòåé ³ íàïðÿìê³â äèôåðåíö³þâàííÿ,
çàñòîñóâàííÿ ë³êóâàëüíèõ âëàñòèâîñòåé ó çàì³ñ-

í³é òåðàï³¿ äåñòðóêòèâíî-äåãåíåðàòèâíèõ çàõâî-
ðþâàíü ÖÍÑ [7], ðîë³ ïåâíèõ òèï³â êë³òèí ó
ôîðìóâàíí³ ïîçèòèâíî¿ â³äïîâ³ä³ íà êë³òèííó
òðàíñïëàíòàö³þ, òîùî [23].

Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³äæåíü ïîêàçàíî,
ùî çàñòîñîâàí³ â åêñïåðèìåíò³ íà ñàìöÿõ ùóð³â
ë³í³¿ Â³ñòàð 3 ì³ñÿ÷íîãî â³êó ÀÑÌÊ ñïðîìîæí³ äî
äèôåðåíö³þâàííÿ â íåéðîíàëüíîìó íàïðÿìêó in
vitro [22]. Íà ñüîìó-÷îòèðíàäöÿòó äîáó íåéðî-
íàëüíî¿ ³íäóêö³¿ NT3 êë³òèíè íàáóâàþòü çäàòíîñò³
äî â³äïîâ³äíî¿ ðåàêö³¿ ç àíòèò³ëàìè äî ïðîòå¿í³â
íåéðîí³â, îë³ãîäåíäðîöèò³â. Öåé ôàêò îá'ºêòèâíî
äîâîäèòü ìîæëèâ³ñòü äèôåðåíö³þâàííÿ òà ï³äò-
âåðäæóº ã³ïîòåçó ìîæëèâî¿ åôåêòèâíîñò³ ïðè
çàñòîñóâàíí³ ÀÑÌÊ ó çàì³ñí³é òåðàï³¿ óøêîäæåíü
ãîëîâíîãî ìîçêó íà ïðèêëàä³ á³îëîã³÷íî¿ ìîäåë³.
Äèñêóñ³éíèì çàëèøàºòüñÿ ïèòàííÿ, ùîäî âïëèâó
êë³òèíè àñòðîãë³¿ íà ïåðåá³ã ³øåì³÷íîãî ³íñóëüòó. Ç
îäíîãî áîêó, ïðèá³÷íèêè ìåòîäîëîã³÷íîãî îá´ðóí-
òóâàííÿ âñå á³ëüøå ñõèëÿþòüñÿ äî ïîçèòèâíî¿
àðãóìåíòàö³¿ çãàäàíèõ ÿâèù, ïîâ`ÿçàíèõ ³ç
ôîðìóâàííÿì ãë³àëüíîãî ðóáöÿ íàâêîëî çîíè
óøêîäæåííÿ ÿê çðîçóì³ëî¿ ïåðåïîíè äî ¿¿
ðîçïîâñþäæåííÿ. Ç ³íøîãî áîêó, ñòðóêòóðà ðóáöÿ
º ïåðåøêîäîþ íà øëÿõó àêñîí³â. Òàêèì ÷èíîì,
àñòðîãë³ÿ âèêîíóº ïîäâ³éíó ôóíêö³þ: ñòèìóëÿö³¿/
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ãàëüìóâàííÿ ðåãåíåðàòèâíî-ðåïàðàö³éíèõ ïðî-
öåñ³â. Îêð³ì öüîãî, â³äîì³ ôàêòè ïðîäóêóâàííÿ
òîêñèí³â çàì³ñòü ðîñòîâèõ ôàêòîð³â óíàñë³äîê
àêòèâàö³¿ àñòðîãë³¿. Îêðåñëåíå çâîäèòü íàí³âåöü
êîíöåïö³þ ñòèìóëÿö³¿ â³äíîâíèõ ïðîöåñ³â ó ãîëîâ-
íîìó ìîçêó òà íàâîäèòü íà äóìêó ùîäî îáåðåæ-
íîãî çàñòîñóâàííÿ ôóíêö³îíàëüíèõ ìîæëèâîñòåé
äèôåðåíö³þâàííÿ â àñòðîãë³àëüíîìó íàïðÿìêó.

Ïåâíèìè íàïðàöþâàííÿìè ìîæíà ââàæàòè
ñòðóêòóðíî-ôóíêö³îíàëüí³ àðãóìåíòè íà êîðèñòü
çàëåæíîñò³ â³äïîâ³äíî¿ ðåàêö³¿ ÀÑÌÊ â³ä âèõ³ä-
íîãî ñòàíó îðãàíó. Òàê, çàâäÿêè ïðîâåäåíîìó
äîñë³äæåííþ âñòàíîâëåíî, ùî çà óìîâ ëîêàëü-
íîãî ââåäåííÿ ÀÑÌÊ ó ñòðóêòóðè ³íòàêòíîãî
ãîëîâíîãî ìîçêó, äèôåðåíö³þâàííÿ îñòàíí³õ íå
ñïîñòåð³ãàºòüñÿ. Íå çâàæàþ÷è íà òå, ùî äåÿêèìè
àâòîðàìè íàâîäÿòüñÿ äàí³ íà êîðèñòü ïîÿâè
ïåâíèõ ãåòåðîãåííèõ êë³òèííèõ ñêóï÷åíü çà óìîâ
åêñïåðèìåíòó ç ³íòàêòíèì ìîçêîì, ââàæàòè ¿õ
âäàëèìè ðåçóëüòàòàìè íåìîæëèâî (çàáàðâëåííÿ
àíòèò³ëàìè äî NeuN ó òêàíèí³ íå â³äáóâàºòüñÿ).
Îêðåì³ ñïðîáè îòðèìàòè ïîçèòèâíèé ðåçóëüòàò
íåéðîäèôåðåíö³þâàííÿ çà óìîâ ³íòàêòíîãî ìîçêó
ïðîâîäÿòüñÿ äåÿêèìè ôàõ³âöÿìè, ïðîòå, ö³ äîñ-
ë³äè çàëèøàþòüñÿ íåòðèâàëèìè ³ çàâåðøóþòüñÿ
òîòàëüíîþ çàãèáåëëþ òðàíñïëàíòîâàíèõ êë³òèí.
²íøèì ïîçèòèâíèì ìîìåíòîì çàïëàíîâàíîãî äîñ-
ë³äæåííÿ ñòàº â³äïðàöþâàííÿ ñòðóêòóðíî-ôóíê-
ö³îíàëüíèõ àñïåêò³â çàñòîñóâàííÿ àâòîëîã³÷íî¿
êóëüòóðè êë³òèí [25]. Îñîáëèâ³ñòþ çàçíà÷åíîãî º
òå, ùî íà ñüîãîäí³ äîêîð³ííî çì³íèëàñÿ êîíöåïö³ÿ
â³äíîøåííÿ äî ãîëîâíîãî ìîçêó ÿê ³ìóíîïðè-
âèëåéîâàíîãî îðãàíó, â ÿêîìó ïðîöåñè â³äòîðã-
íåííÿ òðàíñïëàíòàòó â³äñóòí³. Ó ðîáîòàõ íàøèõ
çàêîðäîííèõ êîëåã íàâîäÿòüñÿ ôàêòè, ùî ÿñêðàâî
ñâ³ä÷àòü íà êîðèñòü ðîçâèòêó õàðàêòåðíèõ çà-
ïàëüíèõ ðåàêö³é ó ðå÷îâèí³ ³íòàêòíîãî ìîçêó ó
â³äïîâ³äü íà òðàíñïëàíòàö³þ. Ïîäàëüøèé àíàë³ç
ðåçóëüòàò³â äåìîíñòðóº íàÿâí³ñòü ïåâíèõ íåäîë³-
ê³â ìåòîäîëîã³÷íîãî õàðàêòåðó (çàñòîñóâàííÿ
íåë³í³éíèõ ëàáîðàòîðíèõ ùóð³â, â³äñóòí³ñòü àâòî-
ëîã³÷íî¿ êóëüòóðè äëÿ òðàíñïëàíòàö³¿, íåõòóâàííÿ
ïåðåâ³ðêîþ íà ³ìóíîëîã³÷íó íåñóì³ñí³ñòü).

Âåëèêå çíà÷åííÿ ó ì³í³ì³çàö³¿ äîñë³äíèöüêèõ
ðèçèê³â â³ä³ãðàº äîòðèìàííÿ ïðèíöèï³â "÷èñòîòè"
åêñïåðèìåíòó òà ìàêñèìàëüíîãî íàáëèæåííÿ
îñòàííüîãî äî ïðèðîäíîãî ôåíîìåíó. Ñïîñ³á
åìáîë³çàö³¿ êîëàòåðàëüíèõ ñóäèí ÷àñòêàìè çàâèñ³
ñóëüôàòó áàð³þ (²²) â óìîâàõ ôóíêö³îíóþ÷îãî
êðîâîîá³ãó ïðèçâîäèòü äî ãàðàíòîâàíîãî âèìêíå-
ííÿ ìàã³ñòðàëüíîãî ³ êîëàòåðàëüíîãî êðîâîîá³ãó ó
â³äïîâ³äí³é ï³âêóë³ ãîëîâíîãî ìîçêó ³, ÿê íàñë³äîê,
äî éîãî òèïîâèõ óøêîäæåíü, ñõîæèõ ç àíàëî-
ã³÷íèìè ó ëþäèíè ïðè ðîçâèòêó åìáîë³÷íîãî
³øåì³÷íîãî ³íñóëüòó. Îïðàöüîâàí³ â åêñïåðèìåíò³

ìåõàí³çìè ôîðìóâàííÿ ³øåì³÷íîãî ³íñóëüòó
ñïðèÿþòü îòðèìàííþ îðèã³íàëüíî¿ ïàòîô³ç³î-
ëîã³÷íî¿ ìîäåë³ îñòàííüîãî òà çâîäÿòü äî
ì³í³ìóìó ïåðñïåêòèâè ðîçâèòêó åêñïåðè-
ìåíòàëüíèõ óñêëàäíåíü [10].

Ó ðîáîò³ ïðåäñòàâëåíà îö³íêà ìîðôîëîã³÷íèõ
çì³í [32], ùî â³äáóâàþòüñÿ ó ãîëîâíîìó ìîçêó
ë³í³éíèõ ùóð³â çà óìîâ ïîð³âíÿëüíîãî êîíòðîëþ
(â³äïðàöüîâóþòüñÿ ñïîñîáè òà ñòðîêè ââåäåííÿ
ÀÑÌÊ). Ó òàêèõ âèïàäêàõ âñòàíîâëåí³ ôàêòè
ñòèìóëÿö³¿ àíã³îãåíåçó íà ìåæ³ ³íòàêòíî¿ òêàíèíè
³ç çîíîþ óøêîäæåííÿ, ÿêà íåîäì³ííî ôîðìóºòüñÿ
â ðàç³ ïîâåðõíåâèõ ðóéíóâàíü ³í'ºêö³éíèì ³íñòðó-
ìåíòîì (ãîëêà, ñêàëüïåëü, òîùî). Õàðàêòåðíèì º
òîé ôàêò, ùî àíàëîã³÷íèõ çðóøåíü ó ñòðóêòóð³
êîðè ãîëîâíîãî ìîçêó òâàðèí íå ñïîñòåð³ãàºòüñÿ
çà óìîâ óâåäåííÿ ÊÑ. Çàçíà÷åíå ï³äòâåðäæóº
ïîïåðåäí³ äîñë³äæåííÿ ùîäî ñïðèÿííÿ êë³òèííî¿
òðàíñïëàíòàö³¿ àíã³îãåíåçó. Ñêîð³ø íàä óñå,
ÀÑÌÊ âèêëèêàþòü âêàçàíèé åôåêò çàâäÿêè
ïàðàêðèííîìó âïëèâó íà åíäîòåë³îöèòè òà
ñòèìóëÿö³¿ ðîñòîâîãî ôàêòîðó (ð³ñò åíäîòåë³þ
ñóäèí). Ïîñèëåííÿ àíã³îãåíåçó ïîòåíö³éíî ñïðàâ-
ëÿº ïîçèòèâíèé âïëèâ íà îáìåæåíó ïîñò³íñóëüòíó
ðåïàðàö³þ. Íà öüîìó òë³ ëîêàëüíå ââåäåííÿ
ÀÑÌÊ ìàº ïîá³÷íèé åôåêò: ó ãîëîâíîìó ìîçêó
òâàðèí ðîçâèâàºòüñÿ ãë³àëüíà ðåàêö³ÿ òà â³äáó-
âàºòüñÿ çàãèáåëü íåéðîí³â. Ìîæëèâî çãàäàíà
ðåàêö³ÿ º âèêëþ÷íîþ äëÿ õ³ðóðã³÷íîãî âòðó÷àííÿ,
îñê³ëüêè çàçíà÷åí³ ôåíîìåíè íå çóñòð³÷àþòüñÿ â
ãðóï³ ³íòàêòíîãî êîíòðîëþ.

Âèá³ð ñòðîê³â óâåäåííÿ ÀÑÌÊ åêñïå-
ðèìåíòàëüíèì òâàðèíàì îáóìîâëþºòüñÿ ìîð-
ôîëîã³÷íîþ ñóòí³ñòþ ñòàðòîâèõ çì³í ó ãîëîâíîìó
ìîçêó òâàðèí ³ç ìîäåëüîâàíèì ³øåì³÷íèì
³íñóëüòîì. Ïðîì³æîê ÷àñó, ùî â³äïîâ³äàº ïåðø³é
äîá³ ïîñò³íñóëüòíîãî ïåð³îäó, âèêëèêàº çðîçóì³ëèé
äîñë³äíèöüêèé ³íòåðåñ. Îñòàííº ïîÿñíþºòüñÿ
íåîáõ³äí³ñòþ ïðîñòåæèòè ïåðâèíí³ ñòðóêòóðí³
çì³íè, ùî â³äáóâàþòüñÿ ó â³äïîâ³äü íà ââåäåííÿ
ÀÑÌÊ. Òåîðåòè÷í³ äæåðåëà ïîïåðåäí³õ äîñë³ä-
íèê³â ñâ³ä÷àòü ïðî òå, ùî ââåäåííÿ êë³òèí ñàìå â
çãàäàíèé ïåð³îä ñïðèÿº òåðàïåâòè÷íîìó åôåêòó
÷åðåç ãàëüìóâàííÿ äåñòðóêòèâíèõ çì³í ó ãî-
ëîâíîìó ìîçêó åêñïåðèìåíòàëüíèõ ùóð³â (ïîð³â-
íÿëüí³ äîñë³äè ç ñóáîêöèï³òàëüíèì òà ³íòðàê-
ðàí³àëüíèì ñïîñîáàìè ï³äòâåðäæóþòü öå ïðè-
ïóùåííÿ). Îäíàê äèñêóñ³éíèì çàëèøàëîñü ïèòà-
ííÿ ùîäî îñòàòî÷íîãî ç`ÿñóâàííÿ ìîðôîëîã³÷íîãî
ï³ä´ðóíòÿ äëÿ îïòèìàëüíèõ ñïîñîá³â òà ñòðîê³â
(òðåòÿ-ñüîìà äîáà åêñïåðèìåíòó) íåéðîòðàíñï-
ëàíòàö³¿. Ñàìå â öåé ïåð³îä ó òêàíèí³ ãîëîâíîãî
ìîçêó â³äáóâàþòüñÿ ïðîöåñè, ùî âèçíà÷àþòü
õàðàêòåð òà ãëèáèíó ñòðóêòóðíèõ óøêîäæåíü
êîðè, ñóáêîðòèêàëüíèõ óòâîðåíü. Çãàäàí³ òåðì³íè,
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áåç ñóìí³âó, ñâ³ä÷àòü íà êîðèñòü áåçïåðåø-
êîäíîãî ïðîíèêíåííÿ ÀÑÌÊ ÷åðåç ãåìàòîåíöå-
ôàë³÷íèé áàð`ºð, íåçàëåæíî â³ä ñïîñîáó ¿õíüîãî
ââåäåííÿ [11]. ÀÑÌÊ ñïðèÿþòü íå ëèøå çáå-
ðåæåííþ íåðâîâî¿ òêàíèíè, àëå é ïîñòóïîâî
ñòèìóëþþòü â³äíîâí³ ïðîöåñè â í³é. Îòðèìàí³
ìîðôîìåòðè÷í³ ïîêàçíèêè äåìîíñòðóþòü ñïî÷àò-
êó àêòèâàö³þ äåñòðóêòèâíî-äåãåíåðàòèâíèõ
ïðîöåñ³â, ñòàë³ñòü ðåãåíåðàö³¿, ïîòîìó ¿¿ àêòè-
âàö³þ. Çì³íè îá'ºìó ãë³àëüíèõ êèñò (îäíîãî ³ç
ïðîâ³äíèõ êðèòåð³¿â) íîñÿòü ôàçíèé õàðàêòåð. Íà
ñüîìó äîáó çàçíà÷åí³ ïîêàçíèêè äîñÿãàþòü ð³âíÿ:
14,0±0,12 ìì3, ó ÷îòèðíàäöÿòó äîáó â³í ñòàíîâèòü
18,93±1,12 ìì3, íà ñ³ìíàäöÿòó äîáó: 23,8±1,08
ìì3, íà äâàäöÿòü ïåðøó äîáó- 22,9±1,05 ìì3,
äâàäöÿòü âîñüìó- 21,2±1,05 ìì3.

Ñïåêòð ñïîñîá³â óâåäåííÿ êë³òèí óçãîä-
æóºòüñÿ êîíöåïö³ºþ âèá³ðêîâîñò³ ì³æ åôåêòèâ-
í³ñòþ, ³íâàçèâí³ñòþ, òðàâìàòè÷í³ñòþ òà äîñòóï-
í³ñòþ. Íàéá³ëüø îïòèìàëüíèé âíóòð³øíüîâåííèé
ñïîñ³á óâåäåííÿ êë³òèí, ç òî÷êè çîðó ìàëî¿ ³íâà-
çèâíîñò³ òà äîñòóïíîñò³, ñòàº íàéá³ëüø ïðèéíÿò-
íèì. Ïðîòå, â³í íå â³äïîâ³äàº âèìîãàì òåðì³-
íîâîãî ïðèéîìó (âðàõîâóþ÷è ñïåöèô³êó ïåðøî¿
äîáè) [13]. Êîëè çà ðàõóíîê ñóòî ôóíêö³îíàëüíèõ
îñîáëèâîñòåé òðàíñïîðòó ÀÑÌÊ ó êðîâîíîñíîìó
ðóñë³, ïîâ'ÿçàíèõ ³ç ïðîíèêíåííÿì ÷åðåç ãåìàòîåí-
öåôàë³÷íèé áàð'ºð, âèíèêàº çàòðèìêà äîñòóïó
òðàíñïëàíòîâàíèõ êë³òèí äî óðàæåíèõ ä³ëÿíîê
ãîëîâíîãî ìîçêó. ²íòðàêðàí³àëüíèé ñïîñ³á
óâåäåííÿ êë³òèí, íà â³äì³íó â³ä ïîïåðåäíüîãî,
çàáåçïå÷óº ìîæëèâ³ñòü ìàêñèìàëüíîãî äîñòóïó
äî locus morbi, âèñîêó åôåêòèâí³ñòü çàñòîñîâàíî¿
òåðàï³¿, ïðîòå, ñïðàâåäëèâî îö³íþºòüñÿ ÿê íàé-
á³ëüø òðàâìàòè÷íèé ³ âàæêîäîñòóïíèé ó âèêîðèñ-
òàííÿ. Ñóáîêöèï³òàëüíèé ñïîñ³á óâåäåííÿ êë³òèí
õàðàêòåðèçóºòüñÿ âèðàçíîþ åôåêòèâí³ñòþ, îäíàê,
äîñòóï äî ä³ëÿíîê óðàæåíü íîñèòü â³äòåð-
ì³íîâàíèé õàðàêòåð. Îñòàíí³ ôàêòè íàéøëè ï³äò-
âåðäæåííÿ â ìîðôîìåòðè÷í³é îö³íö³ õðîíîëîã³¿
ïðîöåñ³â ôîðìóâàííÿ ñïîëó÷íîòêàíèííîãî ðóáöÿ.
ßêùî íà ñüîìó äîáó ñïîñòåðåæåííÿ ó ãðóï³ ç
³øåì³÷íèì ³íñóëüòîì îá'ºì îñòàííüîãî ñòàíîâèâ
9,7±0,71 ìì3, òî çà óìîâ âíóòð³øíüîâåííîãî ââå-
äåííÿ ÀÑÌÊ ó çàçíà÷åíèé ïåð³îä çãàäàí³ ïîêàç-
íèêè äîñÿãàëè 8,0±0,62 ìì3; ³íòðàêðàí³àëüíîãî-
8,4±0,62 ìì3; ñóáîêöèï³òàëüíîãî 8,1±0,62 ìì3. Íà
÷îòèðíàäöÿòó äîáó ñèòóàö³ÿ çì³íþâàëàñÿ íàñòóï-
íèì ÷èíîì: ó ðàç³ ³øåì³÷íîãî ³íñóëüòó îá'ºì
ñïîëó÷íîòêàíèííîãî ðóáöÿ ñòàíîâèâ 19,0±1,11
ìì3; çà óìîâ âíóòð³øíüîâåííîãî ââåäåííÿ
ÀÑÌÊ 14,0±0,51 ìì3, ³íòðàêðàí³àëüíîãî-
15,1±0,51 ìì3; ñóáîêöèï³òàëüíîãî 14,3±0,51 ìì3.

²íøèì àñïåêòîì îáãîâîðåííÿ ðåçóëüòàò³â âèêî-
íàíîãî äîñë³äæåííÿ ñòàþòü ì³ðêóâàííÿ ç ïðèâîäó

ñòðàòåã³¿ ðîçâèòêó ìîðôîëîã³÷íèõ çì³í ó ðàç³
ãîñòðèõ ïîðóøåíü öåðåáðàëüíîãî êðîâîîá³ãó,
ïðîáëåìè ¿õíüî¿ ä³àãíîñòèêè òà ïðîãíîçó [31].
Àíàë³çîì ðåçóëüòàò³â íàóêîâî-òåîðåòè÷íî¿ òà
ìåòîäîëîã³÷íî¿ ë³òåðàòóðè ³ç çàÿâëåíîãî ïèòàííÿ
îñòàòî÷íî ç'ÿñîâóºòüñÿ çì³íà ïîãëÿä³â ùîäî
ñòðàòåã³¿ ³ òåðàïåâòè÷íî¿ òàêòèêè õâîðèõ íà ³øå-
ì³÷íèé ³íñóëüò [3]. Çàçíà÷åí³ ôàêòè çóìîâ-
ëþþòüñÿ øèðîêèì çàñòîñóâàííÿì íîâèõ ìåòîä³â
íåéðîâ³çóàë³çàö³¿, êë³í³êî-ìîðôîëîã³÷íîãî, á³îõ³ì³÷-
íîãî ìîí³òîðèíãó öåðåáðàëüíîãî ìåòàáîë³çìó òà
â³äïîâ³äíîþ ïîÿâîþ íîâèõ äàíèõ â³äíîñíî
ñòðóêòóðíî-ôóíêö³îíàëüíèõ ðîçëàä³â ó ãîñòðîìó
ïåð³îä³ öåðåáðàëüíîãî ³íñóëüòó. Íà äóìêó ôà-
õ³âö³â, íàéá³ëüø ñóòòºâèé âïëèâ íà ñòðàòåã³þ
ë³êóâàëüíî-ä³àãíîñòè÷íèõ çàõîä³â ó õâîðèõ ç
³øåì³÷íèì ³íñóëüòîì ñïðàâëÿº êîíöåïö³ÿ "³øå-
ì³÷íî¿ íàï³âò³í³", ÿêà âèíèêàº ó ðåçóëüòàò³ ôóí-
äàìåíòàëüíèõ äîñë³äæåíü ã³ïîïåðôóç³¿ òêàíèíè
ìîçêó,-ïðè÷èíè çàãèáåë³/ äåãåíåðàö³¿ íåðâîâèõ
êë³òèí. Â³äïîâ³äíî ³ç öèì ôóíêö³ÿ íåéðîöèò³â
âèÿâëÿºòüñÿ ïîðóøåíîþ (ó çâ'ÿçêó ³ç çíà÷íèì
ãàëüìóâàííÿì ìåòàáîë³÷íèõ ïðîöåñ³â), à ñàìà
çîíà "³øåì³÷íî¿ íàï³âò³í³" ñòàº çäàòíîþ äî
òðàíñôîðìàö³¿ ó ³íôàðêò, ó òîìó ÷èñë³, ç ïðè÷èí
âòîðèííèõ íåéðîíàëüíèõ ðîçëàä³â [14]. ²ñíóþòü
òåîð³¿ ùîäî ðîëåâîãî çíà÷åííÿ ôàêòîð³â ã³ïîêñ³¿,
³íòîêñèêàö³¿, ³íôåêö³¿ â ðîçâèòêó âòîðèííèõ óø-
êîäæåíü íåðâîâî¿ òêàíèíè. Äåÿêèìè àâòîðàìè
âèñóâàþòüñÿ âêðàé îáåðåæí³ ã³ïîòåçè ñòîñîâíî
ó÷àñò³ àãåíò³â â³ðóñíî¿ (â³ðóñ ïðîñòîãî ãåðïåñó,
öèòîìåãàëîâ³ðóñ, â³ðóñ Åïøòåéíà-Áàððà) åò³îëîã³¿
â ãåíåç³ äåñòðóêòèâíî-äåãåíåðàòèâíèõ çì³í íåé-
ðîí³â [9]. Îäíàê äî òåïåð ó äîñòóïí³é ë³òåðàòóð³
íå íàâîäÿòüñÿ ïîð³âíÿëüí³ äàí³ â³äíîñíî ìîðôî-
ëîã³÷íèõ ìàðêåð³â, äèôåðåíö³éíî-ä³àãíîñòè÷íî
ñï³âñòàâíèõ äëÿ îáîõ çãàäàíèõ âèùå íîçîëîã³é.
Â³äñóòí³ñòü ñâ³ä÷åíü, ñòîñîâíî ìîæëèâî¿ ðîë³ â³-
ðóñíèõ ³íôåêö³éíèõ àãåíò³â ó ðîçâèòêó ðîçëàä³â
êðîâîîá³ãó òà ñïðèÿííÿ âòîðèííèõ ñòðóêòóðíèõ
óøêîäæåíü íåéðîöèò³â ãîëîâíîãî ìîçêó.

Çàïàëüíî-äåãåíåðàòèâí³ ïðîöåñè ó ãîëîâíîìó
ìîçêó, ùî ñóïðîâîäæóþòü ðîçâèòîê ³øåì³÷íîãî
³íñóëüòó òà ãîñòðî¿ (ãåðïåñâ³ðóñíî¿) íåéðî³íôåêö³¿,
õàðàêòåðèçóþòüñÿ íàÿâí³ñòþ ö³ëî¿ íèçêè ñï³â-
â³äíîñíèõ ìîðôîëîã³÷íèõ ìàðêåð³â, âèðàçíî
³ëþñòðóþ÷èõ êîæíó ³ç âèùå çãàäàíèõ õâîðîá. Ï³ä
÷àñ îãëÿäîâîãî ìîðôîëîã³÷íîãî äîñë³äæåííÿ
ãîëîâíîãî ìîçêó ïàö³ºíò³â, ïîìåðëèõ ó íàñë³äîê
áëèñêàâè÷íèõ ôîðì ãåðïåñâ³ðóñíî¿ íåéðî³íôåêö³¿
(ðàíí³ ñòàä³¿ ðîçâèòêó ïðîöåñó), íà òë³ ãåíåðà-
ë³çîâàíîãî ãåðïåñó ÷³òêî âèÿâëÿºòüñÿ íàáðÿê
öèòîïëàçìàòè÷íèõ êîìïîíåíò³â íåéðîöèò³â,
ãë³àëüíèõ êë³òèí, äåãåíåðàòèâí³ çì³íè â íèõ
(âåëèê³ ñï³ââ³äíîñíî äî îá'ºìó ÿäðà áàçîô³ëüí³ òà

Íàóêîâ³ îãëÿäè
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åîçèíîô³ëüí³ âêëþ÷åííÿ) [2]. Îäíèì ³ç ïðîÿâ³â
çãàäàíèõ ïðîöåñ³â çàëèøàºòüñÿ ã³ïåðõðîìàòîç
ÿäåð ³ç âèðàçíîþ ôðàãìåíòàö³ºþ òà ìàðã³-
íàë³çàö³ºþ (ïîâçäîâæ ìåìáðàíè) ÿäåðíî¿ ðå÷î-
âèíè. Àíàëîã³÷í³ ìîðôîëîã³÷í³ îçíàêè ðåºñòðóþòü
çà óìîâ âèíèêíåííÿ åêñïåðèìåíòàëüíîãî ³øå-
ì³÷íîãî ³íñóëüòó [18]. Çàñòîñóâàííÿ ð³çíèõ ìåòî-
ä³â çàáàðâëåííÿ òêàíèíè ó òàêòèö³ äèôåðåíö³éíî-
ä³àãíîñòè÷íîãî ï³äõîäó äàº çìîãó âñòàíîâèòè
ïåðåâàæíó ê³ëüê³ñòü (àíàë³ç ï'ÿòè ïîëåé çîðó
êîæíîãî ³ç ï'ÿòè îáîâ'ÿçêîâèõ äëÿ äåòåêö³¿ çð³ç³â)
íåéðîí³â, çì³íåíèõ çà ã³ïåðõðîìíèì òèïîì. Âñòà-
íîâëåí³ ïîðóøåííÿ ïîºäíóþòüñÿ ³ç ôðàãìåí-
òàö³ºþ õðîìàòèíó, êàð³îï³êíîçîì, ðóéíóâàííÿì
ìèòîõîíäð³é, äåñòðóêö³ºþ ãðàíóëÿðíîãî òà àãðà-
íóëÿðíîãî ðåòèêóëóìó, íàÿâí³ñòþ ÷èñåëüíèõ
ë³çîñîìàëüíèõ âêëþ÷åíü, âàêóîëåé [17]. Âàêóîë³-
çàö³ÿ öèòîïëàçìè òà çàãèáåëü àãðàíóëÿðíîãî
ðåòèêóëóìó çà óìîâ ³íñóëüòó òà òÿæêèõ ôîðì
íåéðî³íôåêö³é çàëèøàþòüñÿ ÿâèùàìè íå ñê³ëüêè
âçàºìîïîâ'ÿçàíèìè, ñê³ëüêè ïîñë³äîâíî ³íäóêîâà-
íèìè (³íòîêñèêàö³¿, ã³ïîêñ³¿, ðîçëàäè åíåðãåòè÷-
íîãî îáì³íó). Íå âèïàäêîâî, îòæå, àãðàíóëÿðíèé
öèòîïëàçìàòè÷íèé ðåòèêóëóì ââàæàþòü "âíóò-
ð³øíüîêë³òèííîþ ãóáêîþ"- ãîëîâíèì ì³ñöåì çà-
õîïëåííÿ âîäè, ùî ì³ñòèòüñÿ â öèòîïëàçì³. Äëÿ
á³ëüøîñò³ êë³òèí ïàðåíõ³ìàòîçíèõ îðãàí³â êàðòèíà
âàêóîëüíî¿ äèñòðîô³¿ ðîçâèâàºòüñÿ ñàìå çàâäÿêè
öèòîïëàçìàòè÷íèì âàêóîëÿì. Ó ö³ë³é íèçö³ âè-
ïàäê³â îñòàíí³ ôîðìóþòüñÿ â ðåçóëüòàò³ êîàãó-
ëÿö³éíîãî íåêðîçó, ñèìóëþþ÷è ôåíîìåí âàêóîëü-
íî¿ äèñòðîô³¿. Ïðîòå, äåêîìïåíñîâàíà ñòàä³ÿ
âàêóîëüíî¿ äèñòðîô³¿ (ÿê ç'ÿñóâàâ äåòàëüíèé
óëüòðàì³êðîñêîï³÷íèé àíàë³ç ïðåïàðàò³â â³ä ãðóï
òâàðèí ³ç ìîäåëüîâàíèì ³øåì³÷íèì ³íñóëüòîì) ³ç
ïîäàëüøîþ çàãèáåëëþ êë³òèí - º âèêëþ÷íèì
íàñë³äêîì õðîí³÷íî¿ ïðîëîíãîâàíî¿ ä³¿ òîêñè÷íèõ
àãåíò³â, ã³ïîêàë³ºåì³¿, ã³ïîêñ³¿.

²íøèìè ñï³âñòàâíèìè ìàðêåðàìè ñòðóêòóðíî-
ôóíêö³îíàëüíèõ çì³í ââàæàþòü õðîìàòîë³ç íåé-
ðîí³â òà ñóïðîâ³äí³ ïî â³äíîøåííþ äî íüîãî
ïàòîëîã³÷í³ ïðîöåñè. Äî ¿õ ÷èñëà â³äíîñÿòü:
çíèêíåííÿ öèòîïëàçìàòè÷íèõ âêëþ÷åíü, ë³çîñîì,
ìåìáðàííèõ êîìïîíåíò³â, çàì³ùåííÿ öèñòåðí
åíäîïëàçìàòè÷íîãî ðåòèêóëóìó ãðóïàìè äèñê-
ðåòíèõ áóëüîê, â³äñóòí³ñòü ðèáîñîì, íàáóõàííÿ
ì³òîõîíäð³é (ÿê öå âñòàíîâëåíî òðàíñì³ñ³éíèì
åëåêòðîííî-ì³êðîñêîï³÷íèì äîñë³äæåííÿì). Çì³íè
â ñòðóêòóð³ ì³êðîêàï³ëÿð³â òà íåéðîöèò³â ãî-
ëîâíîãî ìîçêó, ó òîìó ÷èñë³, â³äì³÷åí³ âèùå,
ñïîíóêàþòü ðîçâèòîê âèðàçíîãî íàáðÿêó àñòðîöè-
òàðíèõ â³äðîñòê³â, ñïðèÿþòü êîíöåíòðàö³¿ ãë³àëü-
íèõ êë³òèí ïîðó÷ ³ç ïàòîëîã³÷íî çì³íåíèìè åëå-
ìåíòàìè. Íà ä³ëÿíêàõ ðîçòàøóâàííÿ óøêîäæåíèõ
ì³êðîñóäèí â³äì³÷àþòü ïîÿâó êë³òèí-ò³íåé

(êàð³îöèòîë³ç, âèêëèêàíèé ñêëåðîçîì, çìîðùå-
ííÿì îñòàíí³õ). Òðèâàëå óíàñë³äîê àòðîô³¿ "ðîç-
ð³äæåííÿ" òêàíèíè ìîçêó ñòîñóºòüñÿ, ó ïåðøó
÷åðãó, âåðõí³õ öèòîàðõ³òåêòîí³÷íèõ øàð³â êîðè
(ìîëåêóëÿðíèé, çîâí³øí³é çåðíèñòèé, ï³ðàì³äíèõ
êë³òèí) òà ñâ³ä÷èòü íà êîðèñòü ðîçâèòêó ñóòòºâèõ
äåãåíåðàòèâíèõ çðóøåíü [12]. Àòðîô³÷í³ çì³íè
íîñÿòü äèôóçíèé õàðàêòåð, ïðîòå, íå â³äð³ç-
íÿþòüñÿ ð³âíîì³ðí³ñòþ ðîçïîä³ëó â òêàíèí³
(÷àñò³øå òÿæ³þòü áëèçüêèì ðîçòàøóâàííÿì äî
ëîáîâî¿, ñêðîíåâî¿ ÷àñòîê, áàçàëüíèõ ÿäåð, ïàðà-
âåíòðèêóëÿðíèõ çîí). Íåð³äêî â ðàç³ ñòåíîç³â
åêñòðàêðàí³àëüíèõ â³ää³ë³â ìàã³ñòðàëüíèõ àðòåð³é
ó çîíàõ ñóì³æíîãî êðîâîïîñòà÷àííÿ (ä³ëÿíêè çìè-
êàííÿ ïåðèôåðè÷íèõ ã³ëîê) ðåºñòðóþòüñÿ ÷è-
ñåëüí³, ìàë³ ³íôàðêòè, ùî ñïðè÷èíÿþòü ãðàíó-
ëÿðíó àòðîô³þ êîðè.

Äî âàæëèâèõ ñï³âñòàâíèõ îçíàê òàêîæ â³äíî-
ñÿòüñÿ ÿâèùà ñóáåïåíä³ìàðíîãî ãë³îçó ð³çíîãî
ñòóïåíÿ âèðàçíîñò³ [27]. Îñîáëèâî ÿñêðàâî ö³
ôåíîìåíè ïðîÿâëÿþòüñÿ çà óìîâ ãåðïåñâ³ðóñíî¿
íåéðî³íôåêö³¿. Ïðîëîíãîâàíí³ñòü çàõâîðþâàííÿ,
éîãî ïðîãðåñóþ÷èé õàðàêòåð (íà òë³ ïîäåêóäè
íåïîâíî¿ òà ïîâåðõíåâî¿ ä³àãíîñòèêè, íåäîñòàòíüî¿
åò³îòðîïíî¿ òåðàï³¿) ñïðèÿþòü ãåíåðàë³çàö³¿ âîã-
íèù, ïåðåâàæíà ëîêàëèçàö³ÿ ÿêèõ- ñóáåïåíä³ìàðí³
çîíè, ëîáîâ³, ñêðîíåâ³ ÷àñòêè ãîëîâíîãî ìîçêó.
Ã³ñòîëîã³÷íî ÷³òêî âèçíà÷åí³ îñåðåäêè ãë³îç³â
ïðåäñòàâëÿþòüñÿ äèôóçíèìè àáî ïåðèâàñêó-
ëÿðíèìè ñêóï÷åííÿìè ìàëîäèôåðåíö³éîâàíèõ
ãë³àëüíèõ êë³òèí (çãàäàºìî ìîðôîëîã³÷íó êàðòèíó,
ùî âèíèêàº ï³ä âïëèâîì ôàêòîð³â ³øåì³¿ íà òðå-
òþ-÷îòèðíàäöÿòó äîáè ñïîñòåðåæåíü ó ãðóïàõ
òâàðèí ³ç ìîäåëüîâàíèì ³íñóëüòîì). Çà óìîâ
ðîçâèòêó ³øåì³÷íîãî ³íñóëüòó ç³ ñò³éêîþ íåâ-
ðîëîã³÷íîþ ñèìïòîìàòèêîþ ì³êðîñêîï³÷íå äîñ-
ë³äæåííÿ âèÿâëÿº âèðàçíó çàãèáåëü íåéðîí³â ³ç
çàì³ñíèì àñòðîãë³îçîì (âîãíèùà íåïîâíîãî íåê-
ðîçó â êîð³). ×èì á³ëüøèì çà ðîçì³ðàìè âèÿâ-
ëÿºòüñÿ âîãíèùå, òèì àêòèâí³øå â³äáóâàºòüñÿ
ôîðìóâàííÿ ãë³î-ñïîëó÷íî-òêàíèííîãî ðóáöÿ,
áàãàòîêàìåðíèõ ë³êâîðíî-ãë³àëüíèõ ê³ñò. Ö³êàâèì,
íà íàø ïîãëÿä, ôàêòîì º ïîïåðåäíÿ ì³ãðàö³ÿ ëåé-
êîöèò³â ç ïîÿâîþ àñòðîöèò³â, íàñòóïíîþ ïðîë³ôå-
ðàö³ºþ, íîâîóòâîðåííÿì êîëàãåíîâèõ âîëîêîí,
ì³êðîñóäèí. Ðîçâèòîê ïðîë³ôåðàòèâíèõ ÿâèù á³ëü-
øîþ ì³ðîþ ñóïðîâîäæóºòüñÿ ïåðåá³ãîì ³íôåê-
ö³éíèõ ãë³îç³â. Ïåðèôîêàëüíà ë³ìôî-ïëàçìîöè-
òàðíà ³íô³ëüòðàö³ÿ ñòàº íåâ³ä'ºìíîþ ðèñîþ
àðåàêòèâíèõ íåêðîç³â òà ãë³îç³â, ùî ñóïðîâîä-
æóþòü ³øåì³÷í³ ðîçëàäè ó êîð³.

Ðîçâèòîê ³øåì³¿ ÿê íåâ³ä'ºìíîãî ïðîâ³äíîãî
ôàêòîðà ³íñóëüòó íå îáìåæóºòüñÿ âèíèêíåííÿì
ëîêàëüíî¿ ïàòîëîã³¿. Ìîðôîôóíêö³îíàëüíà êàðòèíà
îñòàííüîãî íîñèòü ñèñòåìíèé õàðàêòåð, ùî
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ïîçíà÷àºòüñÿ ðîçâèòêîì ö³ëî¿ íèçêè âçàºìîç-
â'ÿçàíèõ ïðîöåñ³â ó ëàíöþãó "íåéðîöèò-êàï³ëÿð-
ãë³ÿ" [19]. Ïîÿâà ³øåì³¿ â êë³í³êî-ìîðôîëîã³÷í³é
ñòðóêòóð³ ³íñóëüòó íå âèêëèêàº æîäíîãî ñóìí³âó. ̄ ¿
íàñë³äêè (àòðîô³ÿ, íåêðîç, íåêðîá³îòè÷í³ çì³íè) ³ç
÷àñîì ïðèçâîäÿòü äî ôîðìóâàííÿ ïîçíà÷åíèõ
âîãíèù ³íôàðêò³â. ²ç ÷àñîì îñòàíí³ ï³ääàþòüñÿ
îðãàí³çàö³¿. Âîíà ñóïðîâîäæóºòüñÿ ôîðìóâàííÿì
êîëàãåíîâèõ âîëîêîí, ó ä³ëÿíêàõ êîëèøí³õ íåê-
ðîç³â, ïîâ³ëüíîþ ñòèìóëÿö³ºþ àíã³îãåíåçó. Îáãðóí-
òîâàíèì äîêàçîì îñòàííüîãî º àíàë³ç ê³ëüêîñò³
ñóäèí íà îäèíèöþ ïëîùèíè â ãðóïàõ òâàðèí ³ç
åêñïåðèìåíòàëüíèì ³íñóëüòîì òà çàñòîñóâàííÿì
íà éîãî òë³ ÀÑÌÊ. Çì³íè â ïîêàçíèêàõ îñòàííüî¿
íîñèëè ôàçíèé õàðàêòåð: ïîì³òíî çìåíøóâàëèñÿ ç
òðåòüî¿ äî ñüîìî¿ äîáè, ïîòîìó çðîñòàëè, íå äîñÿ-
ãàþ÷è ïî÷àòêîâèõ öèôð- 16,5±1,11 ìì3-9,8±0,71
ìì3 (³øåì³÷íèé ³íñóëüò); 18,3±1,11 ìì3; 19,6±1,11
ìì3-16,2±1,11 ìì3; 17,1±1,11 ìì3 (âíóòð³ø-
íüîâåííå òà ³íòðàêðàí³àëüíå ââåäåííÿ êë³òèí). Ó
ðàç³ òðàíñïëàíòàö³¿ ÀÑÌÊ ÷èñåëüí³ñòü ñóäèí ó
êðèòè÷í³ ñòðîêè (òðåòÿ-ñüîìà äîáà) ñïîñòåðåæå-
ííÿ ìàéæå âäâîº ïåðåâèùóâàëè àíàëîã³÷í³ ïî-
êàçíèêè çà óìîâ ðîçâèòêó åêñïåðèìåíòàëüíîãî
³øåì³÷íîãî ³íñóëüòó. Íà öüîìó òë³ â³äáóâàþòüñÿ
çì³íè óëüòðàñòðóêòóðè áàçîâèõ êë³òèí ñò³íîê
êàï³ëÿð³â ãîëîâíîãî ìîçêó (íàáóõàííÿ, ã³ïåðïëàç³ÿ,
êàð³îðåêñ³ñ, êàð³îï³êíîç, ã³ïåðõðîìàòîç ÿäåð
åíäîòåë³îöèò³â). Ó íåéðîöèòàõ êîðè ñïîñòåð³-
ãàþòü âàêóîë³çàö³þ öèòîïëàçìè ç ïîÿâîþ ë³çîñî-
ìàëüíèõ âêëþ÷åíü, ã³ïåðõðîìàòîç, êàð³îï³êíîç.
Îñòàíí³ ïðîöåñè, ùî ðîçâèâàþòüñÿ ó âçàºìî-
çâ'ÿçêó, ñóïðîâîäæóþòü ñòðóêòóðí³ çì³íè àñòðî-
ãë³àëüíîãî êîìïîíåíòó (íàáðÿê â³äðîñòê³â, äåñò-
ðóêö³ÿ ãðàíóëÿðíîãî òà àãðàíóëÿðíîãî åíäîïëàç-
ìàòè÷íîãî ðåòèêóëóìó). Çãîäîì çä³éñíþºòüñÿ
íàêîïè÷åííÿ êë³òèí ãë³¿ ó âîãíèùàõ ïàòîëîã³÷íèõ
çì³í. Òàêèì ÷èíîì, çíà÷åííÿ ³øåì³¿ îö³íþºòüñÿ
ïîäâ³éíî. Ç îäíîãî áîêó, âîíà ïðèçâîäèòü äî âè-
ðàçíî¿ äåêîìïåíñàö³¿ êîðêîâèõ çîí ëîêàë³çàö³¿
ñåíñî-ìîòîðíèõ àíàë³çàòîð³â ó ï³âêóëÿõ ãîëîâíîãî
ìîçêó ùóð³â. Ó ïîäàëüøîìó öå âèçíà÷àº â³äïî-
â³äí³ ôóíêö³îíàëüí³ ðîçëàäè â îðãàí³çì³ ï³ääîñë³ä-
íèõ òâàðèí [28]. Ç ³íøîãî áîêó,- ìîðôîëîã³÷í³
çì³íè ñïðèÿþòü ðîçâèòêó êîìïåíñàòîðíèõ ïðî-
öåñ³â, òèì ñàìèì, ï³äòâåðäæóþ÷è ñì³ëèâ³
çäîãàäêè ùîäî ñòèìóëÿö³¿ àäàïòàö³éíîãî ïîòåí-
ö³àëó â óìîâàõ åêñòðåìàëüíèõ íàâàíòàæåíü
ÖÍÑ.

Ñóòòºâèì ï³äòâåðäæåííÿì åôåêòèâíîñò³ ïðî-
âåäåíî¿ êë³òèííî¿ òðàíñïëàíòàö³¿ ñëóãóþòü ïî-
âåä³íêîâ³ òåñòè ç âîäíèì ëàá³ðèíòîì Ìîðð³ñà.
Âîíè íàÿâíî äåìîíñòðóþòü "åâîëþö³þ" ôóíêö³î-
íàëüíèõ ïîêàçíèê³â ó ëàáîðàòîðíèõ ùóð³â çà óìîâ
ðîçâèòêó ìîäåëüîâàíîãî ³øåì³÷íîãî ³íñóëüòó íà

òë³ çàñòîñóâàííÿ ÀÑÌÊ [29]. Ñòðóêòóðí³ çì³íè òà
äåêîìïåíñàö³ÿ êîðêîâèõ çîí ëîêàë³çàö³¿ ñåíñî-
ìîòîðíèõ àíàë³çàòîð³â ó ï³âêóëÿõ ãîëîâíîãî ìîçêó
ùóð³â çà óìîâ ðîçâèòêó ³øåì³÷íîãî ³íñóëüòó ïðèç-
âîäÿòü äî ôóíêö³îíàëüíèõ ðîçëàä³â. Ó òâàðèí
âèíèêàþòü ñèòóàòèâí³ ïîðóøåííÿ îð³ºíòîâíî¿,
õàð÷îâî¿ ïîâåä³íêè, çàãàëüìîâàí³ñòü, ³íîä³
ïàòîëîã³÷í³ ðåôëåêñè [1]. Ùóðè ç ³øåì³÷íèì
³íñóëüòîì, ÿê ç'ÿñîâàíî â íàø³é ðîáîò³, âèò-
ðà÷àþòü á³ëüøå ÷àñó íà ïîøóê ïëàòôîðìè, í³æ ò³
îñîáèíè, ùî íàëåæàòü äî ïñåâäîîïåðîâàíèõ ãðóï
òà ãðóï, äå çàñòîñîâóþòü êë³òèííó òåðàï³þ. Òàê³
òâàðèíè óòðóäíåíî îïàíîâóþòü äèñòàíö³þ, çíà-
õîäÿòü íàéá³ëüø îïòèìàëüíó òðàºêòîð³þ ïåðå-
ñóâàííÿ â áàñåéí³, ñïîñ³á ïîäîëàííÿ ïëàòôîðìè.
Âæå íà ïåðøèõ åòàïàõ äîñë³ä³â âîíè íàìà-
ãàþòüñÿ â³äðàçó çàëèøèòè ïëàòôîðìó. Íà â³äì³íó
â³ä íèõ ïñåâäîîïåðîâàí³ ùóðè òà ò³, ùî çàçíàþòü
âïëèâó ÀÑÌÊ âæå íà òðåòþ-ñüîìó äîáó äîñë³ä-
æåííÿ äåìîíñòðóþòü çäàòí³ñòü ðîçâ'ÿçóâàòè
çàâäàííÿ ç îïòèìàëüíîãî ïîäîëàííÿ äèñòàíö³¿,
ïîøóêó ïëàòôîðìè, ñïîê³éíîãî ïåðåáóâàííÿ íà í³é
ïðîòÿãîì 30 ³ á³ëüøå ñåêóíä. Ñôîðìîâàí³ íàâè÷êè
çàêð³ïëþþòüñÿ (÷àñ âèõîäèòü íà ïëàòî) òà óñ-
ï³øíî çàñòîñîâóþòüñÿ òâàðèíàìè óïðîäîâæ
âñüîãî åêñïåðèìåíòó. Ïðè öüîìó òâàðèíè âèò-
ðà÷àþòü ñò³ëüêè æ ÷àñó, ùî ³ ïñåâäîîïåðîâàí³.
Î÷åâèäíèì ñòàº ôàêò ñòèìóëÿö³¿ êë³òèííîþ òåðà-
ï³ºþ ïðîöåñ³â â³äíîâëåííÿ ô³ç³îëîã³÷íî âàæëèâèõ
çîí ó ï³âêóëÿõ ãîëîâíîãî ìîçêó òà ñïðèÿííÿ
äîñÿãíåííþ òâàðèíàìè âèõ³äíîãî ÷è íàáëèæåíîãî
äî íüîãî ð³âíÿ [16]. Åêñïåðèìåíòàëüí³ ùóðè ç
ãðóï êë³òèííî¿ òåðàï³¿ îñâîþþòüñÿ â íåçâè÷íèõ
äëÿ íèõ îáñòàâèíàõ, çâèêàþòü äî âîäíî¿ ñòèõ³¿
(çàïî÷àòêîâóþòü îçíàéîì÷³ ìàíåâðè â áàñåéí³,
ïðîÿâëÿþòü äîïèòëèâ³ñòü ó äîñë³äæåíí³ îáñòàâèí
ïåðåáóâàííÿ). ßñêðàâèì ï³äòâåðäæåííÿì îïòè-
ì³çàö³¿ ôóíêö³îíàëüíîãî ñòàòóñó ñòàþòü àðãó-
ìåíòè íà êîðèñòü äèíàì³êè ôîðìóâàííÿ
ïðîñòîðîâèõ íàâè÷îê àáî ¿õíüî¿ çáåðåæåíîñò³ ó
ï³ääîñë³äíèõ îñîáèí ïîð³âíÿíî ç ïîêàçíèêàìè â
êîíòðîëüíèõ ãðóïàõ [30]. Òîáòî, òðàíñïëàíòàö³ÿ
ÀÑÌÊ âèðàçíî ñòèìóëþº â³äíîâëåííÿ êîãí³-
òèâíèõ ôóíêö³é (òðåòÿ-ñüîìà äîáà åêñïåðè-
ìåíòó), ïðèçâîäèòü äî çáåðåæåíîñò³ çäàòíîñò³
òâàðèí äî íàâ÷àííÿ òà îïòèìàëüíîãî çàñòîñó-
âàííÿ íàêîïè÷åíîãî äîñâ³äó (÷îòèðíàäöÿòà-
äâàäöÿòü âîñüìà äîáè) â³äïîâ³äíî äî îáñòàâèí
³ñíóâàííÿ íà ð³âí³ ïñåâäîîïåðîâàíèõ îñîáèí.

Ñàìö³ ³ç ãðóïè ³øåì³÷íîãî ³íñóëüòó òàê ³ íå âè-
õîäÿòü íà êðèòåð³¿ òâàðèí ³ç ãðóïè ³íòàêòíîãî
êîíòðîëþ. Òåñòè çà âîäíèì ëàá³ðèíòîì Ìîðð³ñà
ñâ³ä÷àòü íà êîðèñòü ñóòòºâèõ ïîðóøåíü êîãí³-
òèâíèõ ôóíêö³é ó òâàðèí: âîíè íå âòðà÷àþòü çä³á-
íîñòåé äî íàâ÷àííÿ, àëå çà âåñü ñòðîê åêñïå-

Íàóêîâ³ îãëÿäè
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ðèìåíòó âèÿâëÿþòüñÿ íåñïðîìîæíèìè â³äïðà-
öþâàòè îïòèìàëüíó òàêòèêó ïîâåä³íêè ï³ä ÷àñ
òåñòóâàííÿ. Àíàëîã³÷í³ íàøèì ðåçóëüòàòè îòðè-
ìàí³ ³íøèìè àâòîðàìè, ùî çàñòîñîâóþòü êë³òèííó
òåðàï³þ ïðè åêñïåðèìåíòàëüíîìó ³øåì³÷íîìó
³íñóëüò³ [20]. Ïîë³ïøåííÿ ðåàêö³é ó òâàðèí â³ä-
ì³÷àºòüñÿ ÿê ó ðàç³ ââåäåííÿ êë³òèí ó ãîëîâíèé
ìîçîê, òàê ³ â ðàç³ òðàíñïëàíòàö³¿ áåçïîñåðåäíüî â
êðîâîîá³ã. ßê ïðàâèëî, êð³ì ïîë³ïøåííÿ ðåçóëü-
òàò³â òåñòóâàííÿ, âèÿâëÿºòüñÿ çìåíøåííÿ îá'ºìó
óðàæåíî¿ òêàíèíè, çíèæåííÿ ð³âíÿ àïîïòîçó,
íåîàíã³îãåíåç òà ïîêðàùàííÿ ì³êðîöèðêóëÿö³¿ â
ñóñ³äí³é ³ç óøêîäæåíîþ ä³ëÿíêîþ. Äîñë³äíèêè
ââàæàþòü, ùî îòðèìàíèé åôåêò çä³éñíþºòüñÿ çà
ðàõóíîê çàïîá³ãàííÿ çàãèáåë³ íåðâîâî¿ òêàíèíè òà
âèðàçíî¿ ñòèìóëÿö³¿ â³äíîâíîãî ïîòåíö³àëó êë³òèí
[1, 4, 5, 21, 26].

Îòæå, àíàë³ç óçàãàëüíåíèõ ï³äñóìê³â âèêîíàíî¿
ðîáîòè äîâîäèòü, ùî çàñòîñóâàííÿ àâòîëîã³÷íèõ
ìåçåíõ³ìàëüíèõ ñòîâáóðîâèõ êë³òèí ó ðàç³ åêñ-
ïåðèìåíòàëüíîãî ³øåì³÷íîãî ³íñóëüòó ñïðèÿº
ñòèìóëÿö³¿ â³äíîâíèõ ïðîöåñ³â ó ãîëîâíîìó ìîçêó
ùóð³â ë³í³¿ Â³ñòàð.

Ïðåäñòàâëåíà ðîáîòà ÿâëÿº ñîáîþ ôðàãìåíò
íàóêîâî-äîñë³äíèöüêî¿ òåìàòèêè: "Ðîçðîáêà òåõ-
íîëîã³¿ îòðèìàííÿ àâòîêë³òèí ð³çíèõ òèï³â á³îëî-
ã³÷íèõ òêàíèí ³ç ñòðîìàëüíèõ êë³òèí ê³ñòêîâîãî
ìîçêó ³ çàñòîñóâàííÿ ¿õ äëÿ ë³êóâàííÿ çàõâîðþ-
âàíü ð³çíîãî ´åíåçó çà äîïîìîãîþ àóòîòðàíñ-
ïëàíòàö³¿", íîìåð ¹ 0106U003995.
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ÏÀÒÎÔÈÇÈÎËÎÃÈ×ÅÑÊÀß ÎÖÅÍÊÀ
ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÃÎ ÈØÅÌÈ×ÅÑÊÎÃÎ

ÝÌÁÎËÈ×ÅÑÊÎÃÎ ÈÍÑÓËÜÒÀ: ÈÒÎÃÈ È
ÎÁÑÓÆÄÅÍÈÅ

È.È. Òîðÿíèê, Â.Â. Êîëåñíèê
Ðåçþìå. Â ñòàòüå ïðèâåäåí íàó÷íî-òåîðåòè÷åñêèé îáçîð

èòîãîâ ìíîãîëåòíåãî èññëåäîâàíèÿ ïðîáëåìû ìîäåëè-
ðîâàíèÿ, êëèíèêî-ýêñïåðèìåíòàëüíîãî íàáëþäåíèÿ è
ëå÷åíèÿ ýìáîëè÷åñêîãî èøåìè÷åñêîãî èíñóëüòà ó 3 ìåñÿ÷íûõ
ñàìöîâ êðûñ ëèíèè Âèñòàð. Àâòîðàìè ïðåäñòàâëåíî ñòðóê-
òóðíî-ôóíêöèîíàëüíîå îáîñíîâàíèå ïîëó÷åííûõ ðåçóëü-
òàòîâ. Ñîáñòâåííûå íàðàáîòêè òùàòåëüíî àíàëèçèðóþòñÿ è
êðèòè÷åñêè îöåíèâàþòñÿ (ñðåäñòâàìè ñâåòî-îïòè÷åñêîé,
ýëåêòðîííîé ìèêðîñêîïèè, ìîðôîìåòðèè, ôóíêöèîíàëüíûìè
ïîâåäåí÷åñêèìè òåñòàìè: âîäíûé ëàáèðèíò Ìîððèñà),
ïëàíîìåðíî ñðàâíèâàþòñÿ ñ ðåçóëüòàòàìè ïðåäùåñò-
âåííèêîâ. Ïðåäëàãàþòñÿ ñïîñîáû ïîâûøåíèÿ ýôôåêòèâ-
íîñòè ëå÷åíèÿ èøåìè÷åñêîãî èíñóëüòà ïóòåì ïðèìåíåíèÿ
êëåòî÷íîé òðàíñïëàíòàöèè (âíóòðèâåííàÿ, èíòðàêðà-
íèàëüíàÿ, ñóáîêöèïèòàëüíàÿ) íà ðàçíûõ ñðîêàõ ðàçâèòèÿ
ïîñëåäíåãî (1-14 ñóòêè).  Ïðåäïîëàãàþòñÿ ñïîñîáû ïðîãíîçà
áëèæàéøèõ ïîñëåäñòâèé ðàçâèòèÿ áîëåçíè â óñëîâèÿõ
ýêñïåðèìåíòà. Øèðîêî ïðèìåíÿþòñÿ ñòðóêòóðíî-ôóíê-
öèîíàëüíûå ìàðêåðû (òðìáîýìáîëèè, ñòàçû, íåêðîçû,
ëèêâîðíî-ãëèàëüíûå êèñòû, ãëèàëüíûå ðóáöû) äëÿ äèô-
ôåðåíöèàëüíîé äèàãíîñòèêè ýêñïåðèìåíòàëüíîãî ýìáî-
ëè÷åñêîãî èøåìè÷åñêîãî èíñóëüòà.

Êëþ÷åâûå ñëîâà: ïàòîôèçëîãè÷åñêàÿ îöåíêà, ïîâåäåí-
÷åñêèå òåñòû (âîäíûé ëàáèðèíò Ìîððèñà), ïàòîìîð-
ôîëîãè÷åñêèå ïðèçíàêè, ýêñïåðèìåíòàëüíûé ýìáîëè÷åñêèé
èøåìè÷åñêèé èíñóëüò, ñàìöû êðûñ ëèíèè Âèñòàð 3 ìåñÿ÷íîãî
âîçðàñòà.

PATHOPHYSIOLOGICAL ASSESSMENT OF
EXPERIMENTAL ISCHAEMIC EMBOLIC STROKE:

RESULTS AND DISCUSSION
I.I.Torianik, V.V.Kolesnik

Abstract. Successful treatment and prevention of ischaemic
stroke is a rather difficult clinical-social problem, which is
closely connected with use of novel medical nanotechnologies.
Among the latter, very significant is cell therapy as a principally
new direction in elimination of destructive-degenerative effects
of ischaemic syndrome. Today, among a broad spectrum of
suggested cell agents, preference is given to mesenchymal stem
cells (MSCs), for which methods of isolation, incubation and
increase of the preset number in vitro are well-tested. Procedural
moments of the use of MSCs in experimental medicine, general
mechanisms of their influence on the organism in vivo, some
immediate and long-term effects are known. The phenotype of
these cells has been described, orthodox directions of their
differentiation were revealed, the homotypic cellular material on
the basis of MSCs culture were received. The autological line has
been studied and is effectively used in experiments. Never-
theless, despite all above facts there is a whole number of
problems, which are associated with use of autologous MSCs
(AMSCs) and require their urgent solution. It concerns abilities
and directions of differentiation, use of therapeutic properties in

replacement therapy of destructive-degenerative diseases of
CNS, the part played by certain types of cells in the formation
of the positive response to cell transplantation, etc.

As a result of the conducted studies it has been de-
monstrated that the AMSCs, experimentally used in 3-month-
old male Wistar rats, are able to differentiate in the neuronal
direction in vitro. On day 7-14 of the neuronal induction NT3
cells become capable of the proper response with antibodies to
neuron proteins, oligodendrocytes. This fact objectively proves
the possibility of differentiation and confirms the hypothesis of
possible efficacy of using AMSCs in replacement therapy for
cerebral lesions on the example of a biological model.

In the authors' opinion, very important for the minimization
of research risks is to observe the principles of "purity" of the
experiment and bring it maximally close to the natural
phenomenon. The method of embolization of collateral vessels
with particles of suspension of barium sulphate (II) in conditions
of the functioning circulation causes a guaranteed disengagement
of the major and collateral circulations in the relevant
hemisphere of the brain and results in its typical damages, which
resemble similar ones in people during the development of
embolic ischaemic stroke. The mechanisms of ischaemic stroke
formation, which were well-tested experimentally, facilitate
receiving of an original pathophysiological, model of this stroke
and minimize prospects of the development of experimental
complications.

The work contains assessment of the morphological chan-
ges, which take place in the brain of the Wistar line rats in
conditions of a comparative control (ways and terms of AMSCs
administration were tested). Such cases revealed facts of
angiogenesis stimulation on the border of the intact tissue with
the damaged area, the latter forming by all means in case of
superficial injuries with injection instruments (needles, scalpels,
etc.). Significant is the fact that no similar changes in the cerebral
structure of animals are observed in conditions of an injection of
corticosteroids. The above observation confirms earlier studies
on assistance of cell transplantation to angiogenesis. Perhaps
ASMCs cause the above influence owing to their paracrine effect
on endotheliocytes and stimulation of the growth factor (growth
of vascular endothelium). Intensification of angiogenesis
potentially produces a positive influence on limited post-stroke
reparation. Against this background a local injection of AMSCs
has a side effect: a glial response develops in the brain of animals
and neurons die. This response may be exclusive for surgical
intervention, since the above phenomena were not registered in
the intact control group. Results of behavioural tests (Morris,
1981), which were thoroughly analysed by the authors of this
article, serve as an objective confirmation of the efficacy of the
transplantation performed.

Key words: pathophysiological assessment, behavioural
tests (Morris water navigation test), pathomorphological signs,
experimental ischaemic embolic stroke, 3-month-old male Wistar
rats.
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