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ÏÐÈ ÃÎÑÒÐ²É ÔÎÊÀËÜÍ²É ÖÅÐÅÁÐÀËÜÍ²É ²ØÅÌ²¯
Âèâ÷àëè îñîáëèâîñò³ çì³í ñòðóêòóðíî-ôóíêö³îíàëüíèõ õàðàêòåðèñòèê ìîçêîâî¿ òêàíèíè
60 áåçïîðîäíèõ ùóð³â-ñàìö³â ë³í³¿ Wistar ï³ä ÷àñ ìîäåëþâàííÿ ãîñòðî¿ ôîêàëüíî¿ öå-
ðåáðàëüíî¿ ³øåì³¿ (ÃÔÖ²) ó äèíàì³ö³ ë³êóâàííÿ êð³îêîíñåðâîâàíîþ ñèðîâàòêîþ êîðäî-
âî¿ êðîâ³ (ÊÑÊÊ) ëþäèíè. Ïðîâîäèëè åëåêòðîííå é îïòè÷íå ì³êðîñêîï³÷íå äîñë³äæåííÿ
ñåíñîìîòîðíî¿ ä³ëÿíêè êîðè ãîëîâíîãî ìîçêó. Óñ³õ òâàðèí áóëî ðîçïîä³ëåíî íà òðè ãðóïè
ïî 20 ùóð³â ó êîæí³é: ïåðøà (êîíòðîëü) – ³íòàêòí³ ùóðè áåç òðàâìàòèçàö³¿ é ë³êóâàííÿ;
äðóãà – òâàðèíè ï³ñëÿ ìîäåëþâàííÿ ÃÔÖ² áåç ë³êóâàííÿ; òðåòÿ – ùóðè ï³ñëÿ ìîäåëþ-
âàííÿ ÃÔÖ², ÿêèì ââîäèëè ÊÑÊÊ. Ìàòåð³àë äëÿ ìîðôîëîã³÷íîãî äîñë³äæåííÿ çàáèðàëè
ï³ñëÿ ââåäåííÿ ðîç÷èíó ÊÑÊÊ òâàðèíàì ³ç ìîäåëëþ ÃÔÖ² ÷åðåç 12, 24, 72 ãîä òà 7 ä³á
â³ä ïî÷àòêó åêñïåðèìåíòó. Ñåðåäíÿ ïëîùà ïåðèâàñêóëÿðíèõ ïðîñòîð³â, ÿêà º ïîêàçíè-
êîì âàçîãåííîãî íàáðÿêó, ó ùóð³â ãðóïè 2 ïåðåâèùóâàëà òàêó â ãðóï³ 1 ó 45 ðàç³â, à
â ùóð³â ãðóïè 3, ùî îòðèìóâàëè ÊÑÊÊ, – ó 37 ðàç³â. Ñåðåäíÿ ïëîùà ïåðèöåëþëÿðíèõ
ïðîñòîð³â, ùî âêàçóº íà ñòóï³íü öèòîòîêñè÷íîãî íàáðÿêó, ó òâàðèí ãðóïè 2 íà 7-ìó äîáó
ï³ñëÿ ÃÔÖ² ìàéæå ó 23 ðàçè ïåðåâèùóâàëà òàêó ãðóïè 1. Äàíèé ïîêàçíèê ó ùóð³â
ãðóïè 3 áóâ çá³ëüøåíèé ó 20 ðàç³â â³äíîñíî òàêîãî â ùóð³â ãðóïè 2. Íà òë³ âèêîðèñòàííÿ
äàíîãî ïðåïàðàòó ñïîñòåð³ãàëèñü îçíàêè ðåàêòèâíèõ çì³í åíäîòåë³îöèò³â ó âèãëÿä³
çá³ëüøåííÿ ê³ëüêîñò³ ðèáîñîì ³ ïîë³ñîì ó öèòîïëàçì³, çìåíøåííÿ ñòóïåíÿ ïåðèâàñêó-
ëÿðíîãî íàáðÿêó òêàíèíè ìîçêó íà 21,4 %. Ïëîùà ïîâåðõí³ åíäîòåë³àëüíèõ êë³òèí ó
çîí³ ÃÔÖ² íà 7-ìó äîáó åêñïåðèìåíòó ó òâàðèí, ÿê³ äîäàòêîâî îòðèìóâàëè ÊÑÊÊ, ñòà-
íîâèëà (1483,00±26,48) ìêì2, ùî ñâ³ä÷èòü ïðî ïîçèòèâíèé ïðîòèçàïàëüíèé åôåêò ïðåïà-
ðàòó. Íà 7-ìó äîáó åêñïåðèìåíòó â ùóð³â ãðóïè 3 çà äîïîìîãîþ îïòè÷íî¿ ì³êðîñêîï³¿
âèÿâëåíî çá³ëüøåííÿ ù³ëüíîñò³ öåðåáðàëüíèõ êàï³ëÿð³â ïîð³âíÿíî ç òàêîþ â ùóð³â ãðó-
ïè 2, ùî âêàçóº íà ñòèìóëÿö³þ â³äíîâëåííÿ óëüòðàñòðóêòóðè ïîøêîäæåíèõ êàï³ëÿð³â,
çá³ëüøåííÿ ¿õíüî¿ ù³ëüíîñò³, óòâîðåííÿ íîâèõ êàï³ëÿð³â ï³ä ä³ºþ êîìïîíåíò³â ÊÑÊÊ.
Êëþ÷îâ³ ñëîâà: åíäîòåë³àëüíà êë³òèíà, àíã³îãåíåç, ³øåì³ÿ, ïàòîëîã³ÿ, ñèðîâàòêà,
çàïàëåííÿ.

Âñòóï
Êîìïåíñàòîðí³ âëàñòèâîñò³ áóäü-ÿêî¿ òêà-

íèíè ïðè ïîøêîäæåíí³ íàïðàâëåí³ íàñàìïåðåä
íà ïîñèëåííÿ êðîâîïîñòà÷àííÿ çàâäÿêè ïåðå-
ðîçïîä³ëó êðîâîòîêó òà ðîçâèòêó òàê çâàíî¿
àëüòåðíàòèâíî¿ ìåðåæ³ êàï³ëÿð³â [1].

Îñîáëèâå ì³ñöå â ñó÷àñí³é ³íñóëüòîëîã³¿
ïîñ³äàº ïðîáëåìà óòâîðåííÿ íîâèõ êðîâîíîñ-
íèõ ñóäèí ó çîíàõ ïîøêîäæåííÿ ìîçêîâî¿ òêà-
íèíè, ùî çâåòüñÿ âòîðèííèì àíã³îãåíåçîì.
Ïîÿâà íîâèõ öåðåáðàëüíèõ êàï³ëÿð³â â³äáó-
âàºòüñÿ øëÿõîì â³äðîñòàííÿ â³ä óæå ñôîðìî-
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âàíèõ ñóäèí ³ç ïîäàëüøèì ôîðìóâàííÿì êî-
ëàòåðàëåé äëÿ êîìïåíñàö³¿ ðîçëàä³â êðîâîïî-
ñòà÷àííÿ [2]. Çàçíà÷åíèé ìåõàí³çì º êîìïåí-
ñàòîðíèì ³ ìàº ïîêðàùóâàòè ìåòàáîë³÷íèé
ñòàí íåéðîí³â òà êë³òèí íåéðîãë³¿, ïðèñêîðþþ-
÷è ðåãåíåðàòèâí³ çì³íè â ïîøêîäæåí³é ìîç-
êîâ³é òêàíèí³ [3, 4].

Îêð³ì ïîðóøåííÿ ö³ë³ñíîñò³ ñò³íêè öåðåá-
ðàëüíèõ êàï³ëÿð³â ó çîí³ ãîñòðî¿ ôîêàëüíî¿ öå-
ðåáðàëüíî¿ ³øåì³¿ (ÃÔÖ²) â³äáóâàºòüñÿ ïî-
øêîäæåííÿ åëåìåíò³â ìåìáðàíîðåöåïòîðíî-
ãî êîìïëåêñó êë³òèí ³ äåçîðãàí³çàö³ÿ åíäîòå-
ë³àëüíèõ øàð³â [5].

Ùå çîâñ³ì íåäàâíî îñíîâíèì ïîêàçíèêîì
àêòèâíîñò³ àíã³îãåíåçó â ïàòîëîã³÷íèõ âîãíè-
ùàõ áóëà ëèøå ì³êðîñêîï³÷íà îö³íêà ù³ëüíîñò³
ñóäèí ó òêàíèí³, àëå çà îñòàíí³ äåñÿòèð³÷÷ÿ â
ðåçóëüòàò³ äîñë³äæåííÿ ìîëåêóëÿðíèõ ìå-
õàí³çì³â äàíîãî ïðîöåñó áóëî âèÿâëåíî ãðóïó
ðåãóëÿòîðíèõ ïðîàíã³îãåííèõ ÷èííèê³â, ùî
ìîæóòü ñòèìóëþâàòè ôîðìóâàííÿ íîâèõ ñó-
äèí óñåðåäèí³ âîãíèùà óðàæåííÿ [6].

ßê ñòèìóëÿòîðè âòîðèííîãî àíã³îãåíåçó
ìîæóòü áóòè íàéð³çíîìàí³òí³ø³ âïëèâè: ã³ïîê-
ñ³ÿ; íàêîïè÷åííÿ ìåòàáîë³ò³â; çàïàëåííÿ; äåÿê³
íåîðãàí³÷í³ ðå÷îâèíè (ìóðàøèíà êèñëîòà,
êðåìí³é òîùî); âàçîàêòèâí³ ðå÷îâèíè (îêñèä
àçîòó); ê³í³íè; àêòèâàòîð ïëàçì³íîãåíó; ãåïà-
ðèí; ô³áðèí; ñóáñòàíö³¿, ùî ïðîäóêóþòüñÿ íåé-
òðîô³ëàìè, ìàêðîôàãàìè, ë³ìôîöèòàìè é ³íøè-
ìè êë³òèíàìè; íåêðîòèçóþ÷èé âïëèâ; ôàêòîðè
ðîñòó é ³í. [7, 8].

Îñîáëèâî ïîòóæíèìè íèçüêîìîëåêóëÿðíè-
ìè ñòèìóëÿòîðàìè äàíîãî ïðîöåñó º àíã³îãåí-
íèé ôàêòîð ïëàöåíòè, ùî ïîõîäèòü ç ³øåì³çî-
âàíèõ òêàíèí. Â³äêðèòî áåçë³÷ ñòèìóëÿòîð³â
àíã³îãåíåçó ïåïòèäíî¿ ïðèðîäè, òàê çâàíèõ
ôàêòîð³â ðîñòó: ìîçêîâèé íåéðîòðîô³÷íèé
(brain-derived neurotrophic factor), ãë³àëüíèé
íåéðîòðîô³÷íèé (glial cell-derived neurotrophic
factor); ôàêòîð ðîñòó ô³áðîáëàñò³â (fibroblast
growth factor); òðàíñôîðìóþ÷èé (transforming
growth factor, TGF); ôàêòîð ðîñòó ñóäèííîãî
åíäîòåë³þ (vascular endothelial growth factor,
VEGF); ãåìîïîåòè÷í³ [9].

Ñòèìóëÿòîðàìè àíã³îãåíåçó òàêîæ ââàæà-
þòü äåÿê³ öèòîê³íè, íàïðèêëàä, ôàêòîð íåêðî-
çó ïóõëèí-(ÔÍÏ-) ó íèçüêèõ äîçàõ, ³íòåð-
ëåéê³í-8 (IË-8), ôåðìåíòè (àíã³îãåí³í, àíã³î-
òðîï³í), ãîðìîíè (åñòðîãåíè, ïðîñòàãëàíäèíè,
ôîë³ñòàòèí, ïðîë³ôåðèí), îë³ãîñàõàðèäè (ã³àëó-
ðîíàí, ãàíãë³îçèäè) [8, 10].

Íàäïîòóæíó àíã³îãåííó àêòèâí³ñòü ìàº
ïëàöåíòà, ç ÿêî¿ âèä³ëåíî çíà÷íó ê³ëüê³ñòü ïðî-
àíã³îãåííèõ ôàêòîð³â. Êð³ì òîãî, âîíè ì³ñòÿòü-
ñÿ ó òêàíèíàõ ìîçêó, îñîáëèâî ñèëüíèé ïðîàí-
ã³îãåííèé âïëèâ äåìîíñòðóº åêñòðàêò ³ç ìîç-
êîâî¿ òêàíèíè â³äðàçó ï³ñëÿ íàðîäæåííÿ [11].

Ñüîãîäí³ ìåõàí³çìè àíã³îãåíåçó äîáðå âè-
â÷åí³ ï³ä ÷àñ ð³çíîìàí³òíèõ îíêîëîã³÷íèõ çà-
õâîðþâàíü [12], ïðîòå ùîäî ìåõàí³çì³â ôîð-
ìóâàííÿ êîëàòåðàëüíîãî êðîâîîá³ãó â ïåðè-
íåêðîòè÷í³é çîí³ ï³ä ÷àñ ÃÔÖ² äàíèõ ïðàêòè÷-
íî íåìàº. Îñîáëèâî öå ñòîñóºòüñÿ éîãî ðåãó-
ëÿö³¿ òà ìîæëèâîñòåé ôàðìàêîëîã³÷íî¿ ñòèìó-
ëÿö³¿.

Ó ðåçóëüòàò³ â ë³êóâàëüí³é òàêòèö³ ãîñòðî-
ãî ïåð³îäó ³øåì³÷íîãî ³íñóëüòó íå ïðèä³ëÿºòü-
ñÿ äîñòàòíüî¿ óâàãè ìåòîäàì ìåäèêàìåíòîç-
íî¿ ñòèìóëÿö³¿ âòîðèííîãî àíã³îãåíåçó â çîí³
óðàæåííÿ, ÿê³ îäíîçíà÷íî ìîãëè á ïîçèòèâíî
âïëèâàòè íà âèõ³ä çàõâîðþâàííÿ. Ç öèõ ïîçèö³é
ó ìåæàõ äàíîãî äîñë³äæåííÿ îñîáëèâèé ³íòå-
ðåñ ïðåäñòàâëÿº âèâ÷åííÿ âïëèâó íåéðîòðî-
ô³÷íî¿ òåðàï³¿ íà ôîðìóâàííÿ íîâèõ ñóäèí
[13, 14].

Îäíèì ³ç òàêèõ ïðåïàðàò³â º êð³îêîíñåð-
âîâàíà ñèðîâàòêà êîðäîâî¿ êðîâ³ (ÊÑÊÊ) ëþ-
äèíè ï³ä íàçâîþ «Êð³îöåëë-êð³îêîðä», ùî
ì³ñòèòü íàá³ð á³îëîã³÷íî àêòèâíèõ ðå÷îâèí,
òàêèõ ÿê îï³î¿äí³ ïåïòèäè, ãåìîïîåòèíè, ôåð-
ìåíòè, ôàêòîðè ðîñòó, àäàïòîãåíè, ðåïðîäóê-
òèâí³ ³ìóíîìîäóëÿòîðè òà â³òàì³íè. Ïðåïàðàò
áóëî ðîçðîáëåíî òà âèãîòîâëåíî â ÄÏ ÌÍÖ
êð³îá³îëîã³¿ ³ êð³îìåäèöèíè ÍÀÍ, ÌÎÇ, ÀÌÍ
Óêðà¿íè (Õàðê³â).

Ìåòîþ äîñë³äæåííÿ º êîìïëåêñíå âè-
â÷åííÿ îñîáëèâîñòåé çì³í ñòðóêòóðíî-ôóíê-
ö³îíàëüíèõ õàðàêòåðèñòèê ìîçêîâî¿ òêàíèíè
äîñë³äíèõ òâàðèí ï³ä ÷àñ ìîäåëþâàííÿ ãîñòðî¿
ôîêàëüíî¿ öåðåáðàëüíî¿ ³øåì³¿ â äèíàì³ö³ ë³êó-
âàííÿ êð³îêîíñåðâîâàíîþ ñèðîâàòêîþ êîðäî-
âî¿ êðîâ³.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ áóëî ïðîâåäåíî íà 60 áåçïî-

ðîäíèõ ùóðàõ-ñàìöÿõ ë³í³¿ Wistar ìàñîþ
(200±20) ã. Åêñïåðèìåíòè ïðîâîäèëè â³äïîâ³-
äíî äî «Çàãàëüíèõ ïðèíöèï³â åêñïåðèìåíò³â
íà òâàðèíàõ», óõâàëåíèõ V Íàö³îíàëüíèì êîí-
ãðåñîì ³ç á³îåòèêè (Êè¿â, 2013) ³ ïîãîäæåíèõ
³ç ïîëîæåííÿì «IV ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî
çàõèñò õðåáåòíèõ òâàðèí, ùî âèêîðèñòîâóþòü-
ñÿ äëÿ åêñïåðèìåíòàëüíèõ òà ³íøèõ íàóêîâèõ
ö³ëåé» (ETS 123, Ñòðàñáóðã, 1986), òà ðåêîìåí-
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äàö³é êîì³ñ³¿ ç ïèòàíü äîòðèìàííÿ á³îåòèêè ï³ä
÷àñ ïðîâåäåííÿ åêñïåðèìåíòàëüíèõ ³ êë³í³÷íèõ
äîñë³äæåíü Ìåäè÷íîãî ³íñòèòóòó Ñóìñüêîãî
äåðæàâíîãî óí³âåðñèòåòó.

Ï³ñëÿ àíåñòåç³¿ ìîäåëþâàëè ÃÔÖ² øëÿ-
õîì ³í’ºêö³¿ ñóñïåíç³¿ ñóëüôàòó áàð³þ («²ñòîê-
Ïëþñ», Óêðà¿íà) ó ñòåðèëüíîìó 0,9%-âîìó
ô³ç³îëîã³÷íîìó ðîç÷èí³ ó ïðîïîðö³¿ 1:3 ó ïðàâó
ñîííó àðòåð³þ ÷åðåç ðîçð³ç ì’ÿêèõ òêàíèí íà
øè¿ â ê³ëüêîñò³ 0,1–0,3 ìë.

Ç îãëÿäó íà òå, ùî ë³êóâàííÿ ìàº ïî÷èíà-
òèñÿ ÿêîìîãà ðàí³øå â³ä ïîÿâè ïåðøèõ ñèìï-
òîì³â ÃÔÖ², ÊÑÊÊ ïî÷èíàëè ââîäèòè ïðîòÿ-
ãîì ïåðøèõ ãîäèí ç ìîìåíòó ïî÷àòêó åêñïå-
ðèìåíòó âíóòð³øíüî÷åðåâíî ïî 0,1 ìë/êã. Äîçó
ïðåïàðàòó ðîçðàõîâóâàëè ç óðàõóâàííÿì êîå-
ô³ö³ºíò³â àêòèâíîñò³ ìåòàáîë³çìó, ÿê îïèñàíî
â ðîáîò³ Î.Â. Ñòåôàíîâà [15].

Çâàæàþ÷è íà òå, ùî ìàêñèìàëüíèé ñòóï³íü
ïåðèöåëþëÿðíîãî íàáðÿêó ïðèïàäàº íà 3-òþ–
7-ìó äîáè, à ÿâèùà âòîðèííîãî àíã³îãåíåçó
ñïîñòåð³ãàþòüñÿ âæå íà 3-òþ–4-òó äîáè [16],
ïîäàëüø³ ââåäåííÿ ïðåïàðàòó âèêîíóâàëè íà
2-ãó–4-òó äîáè ç ìîìåíòó ìîäåëþâàííÿ ÃÔÖ².

Óñ³õ òâàðèí áóëî ðîçïîä³ëåíî íà òðè ãðó-
ïè: ïåðøà (êîíòðîëü) – ³íòàêòí³ ùóðè áåç
òðàâìàòèçàö³¿ é ë³êóâàííÿ; äðóãà – òâàðèíè
ï³ñëÿ ìîäåëþâàííÿ ÃÔÖ² áåç ë³êóâàííÿ; òðå-
òÿ – ùóðè ï³ñëÿ ìîäåëþâàííÿ ÃÔÖ², ÿêèì
óâîäèëè ÊÑÊÊ. Êîæíà ãðóïà ñêëàäàëàñÿ ç
20 òâàðèí.

Ìàòåð³àë äëÿ ìîðôîëîã³÷íîãî äîñë³äæåí-
íÿ çàáèðàëè ï³ñëÿ ââåäåííÿ ðîç÷èíó ÊÑÊÊ
òâàðèíàì ³ç ìîäåëëþ ÃÔÖ² ÷åðåç 12, 24, 72 ãîä
òà 7 ä³á â³ä ïî÷àòêó åêñïåðèìåíòó.

Äëÿ åëåêòðîííî-ì³êðîñêîï³÷íîãî äîñë³ä-
æåííÿ âèä³ëÿëè ñåíñîìîòîðíó ä³ëÿíêó (ÑÌÄ)
êîðè ãîëîâíîãî ìîçêó (ïîëÿ Fpa ³ Fpp) çà ñòå-
ðåîòàêñè÷íèì àòëàñîì ìîçêó äîðîñëîãî ùóðà
[17]. Óëüòðàñòðóêòóðó äîñë³äæóâàëè çà äîïî-
ìîãîþ åëåêòðîííîãî ì³êðîñêîïà ÏÅÌ-125Ê ç
ïðèñêîðþþ÷îþ íàïðóãîþ 75 êÂ, ùî áóâ çà-
áåçïå÷åíèé ñèñòåìîþ çéîìêè é àíàë³çó çîá-
ðàæåííÿ ÑÀ²-01À (SELMI, Óêðà¿íà) íà îñíîâ³
CCD-êàìåðè DX-2 ³ ïàêåòà ïðîãðàì (KAPPA,
Í³ìå÷÷èíà). Îïòè÷íó ì³êðîñêîï³þ ïðîâîäèëè
íà ì³êðîñêîï³ Optica B-382PLi-ALC 40–1600
Bino Infinity (Autolight, ²òàë³ÿ). Ì³êðîôîòîãðà-
ôóâàííÿ ì³êðîñêîï³÷íèõ çîáðàæåíü çä³éñíþ-
âàëè öèôðîâèì ôîòîàïàðàòîì Nicon Cool Pix
4500. Ôîòîçí³ìêè îáðîáëÿëè çà äîïîìîãîþ
ïðîãðàìè Nicon Viåw 5 (Nicon, ßïîí³ÿ).

Äëÿ âèâ÷åííÿ çì³í ìîðôîìåòðè÷íèõ ïàðà-
ìåòð³â òêàíèíè ìîçêó â äèíàì³ö³ â êîæíî¿ òâà-
ðèíè ïîð³âíþâàëè àíàëîã³÷í³ ä³ëÿíêè íà áîö³
ìîäåëüîâàíî¿ ÃÔÖ² òà ³íòàêòíî¿ ãåì³ñôåðè.
Äëÿ âåðèô³êàö³¿ ñòóïåíÿ íåâðîëîã³÷íèõ ïîðó-
øåíü, ùî áóëè âèêëèêàí³ ìîäåëþâàííÿì ÃÔÖ²
â ùóð³â, âèêîðèñòîâóâàëè ìåòîä îö³íþâàííÿ
íåâðîëîã³÷íîãî äåô³öèòó çà øêàëîþ ³íñóëüòó
(stroke-index) McGraw [18] ³ç ìîäèô³êàö³ÿìè
[19].

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
×åðåç 24 ãîä ï³ñëÿ ïî÷àòêó åêñïåðèìåíòó

ïðè îö³íþâàíí³ íåâðîëîã³÷íèõ â³äõèëåíü ó
100,0 % ùóð³â ³ç ìîäåëüîâàíîþ ÃÔÖ² ñïî-
ñòåð³ãàëèñü íåâðîëîã³÷í³ ïîðóøåííÿ ó âèãëÿä³
ìëÿâîñò³, ñïîâ³ëüíåíîñò³ ðóõ³â, ñëàáêîñò³
ê³íö³âîê, ïòîçó, òîä³ ÿê ó ãðóï³ ³íòàêòíèõ ùóð³â
öèõ ïîðóøåíü íå â³äì³÷åíî.

×åðåç 24 ãîä ï³ñëÿ îïåðàö³¿ çàâäÿêè ââå-
äåííþ ÊÑÊÊ òðîõè çíèæóâàëàñü âèðàæåí³ñòü
íåâðîëîã³÷íèõ ïîðóøåíü. Ïðî öå ñâ³ä÷èòü íà-
ÿâí³ñòü ëåãêèõ ïîðóøåíü ó 58 % òâàðèí ãðóïè 3.
Ó ùóð³â ãðóïè 2 áåç ë³êóâàííÿ òàêîæ â³äì³÷à-
ëàñü òåíäåíö³ÿ äî çíèæåííÿ ñòóïåíÿ íåâðîëî-
ã³÷íîãî äåô³öèòó, àëå òðîõè ìåíøîþ ì³ðîþ,
í³æ ó ãðóï³ 3, à ðåçóëüòàòè äàíî¿ äèíàì³êè íå
äîñÿãàëè äîñòîâ³ðíèõ çíà÷åíü â³äíîñíî òàêèõ
ó òâàðèí ãðóïè 1 (ð>0,05).

×åðåç 96 ãîä ñïîñòåðåæåííÿ áóëî â³äì³÷å-
íî ïîë³ïøåííÿ ñòàíó òâàðèí îáîõ ãðóï ï³ñëÿ
ìîäåëþâàííÿ ÃÔÖ², àëå çàâäÿêè äîäàòêîâî-
ìó ââåäåííþ ÊÑÊÊ ï³äâèùóâàëî åôåêòèâ-
í³ñòü ñòàíäàðòíîãî ë³êóâàííÿ. Çà âåñü ïåð³îä
ñïîñòåðåæåííÿ â ³íòàêòíèõ ùóð³â íå ñïîñòåð³-
ãàëîñü çàãèáåë³ ùóð³â. Ó ãðóï³ 2 ïðîòÿãîì ïåð-
øèõ äâàäöÿòè ÷îòèðüîõ ãîäèí çàãèíóëî 10 %
òâàðèí ³ äî 96-¿ ãîäèíè äàíèé ïîêàçíèê íå
çì³íèâñÿ. Ââåäåííÿ ÊÑÊÊ ïðîòÿãîì 4 ä³á
ï³ñëÿ ìîäåëþâàííÿ ÃÔÖ² ïðàêòè÷íî ïîâí³ñòþ
ïîïåðåäæàëî çàãèáåëü òâàðèí.

Ìåòîäîëîã³÷íîþ îñíîâîþ ìîðôîëîã³÷íî-
ãî äîñë³äæåííÿ ÑÌÄ êîðè ãîëîâíîãî ìîçêó
ùóð³â áóâ ã³ñòîëîã³÷íèé ï³äõ³ä. Áóëî ïîêàçà-
íî, ùî ïîðóøåííÿ ãåìîñòàçó ñòðóêòóðíî ïðî-
ÿâëÿëèñÿ íà âñ³õ ð³âíÿõ êàï³ëÿðíî¿ ìåðåæ³ ÑÌÄ
êîðè. Ïðè öüîìó çì³íè çà÷³ïàëè ³ ñò³íêó êàï³-
ëÿð³â, çîêðåìà åíäîòåë³àëüí³ øàðè, áàçàëüíó
ìåìáðàíó, ïåðèöèòè, à òàêîæ ñóäèíí³ í³æêè
àñòðîöèò³â.

Ï³ä ÷àñ åëåêòðîííî-ì³êðîñêîï³÷íîãî äî-
ñë³äæåííÿ â òêàíèí³ ìîçêó òâàðèí ãðóïè 2 ÷å-
ðåç 4 äîáè ï³ñëÿ ìîäåëþâàííÿ ÃÔÖ² ïîð³âíÿ-
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íî ç ãðóïîþ 1 çâåðòàëè íà ñåáå óâàãó ì³êðî-
âèðîñòè é àðêàäîïîä³áí³ åëåìåíòè åíäîòåë³þ,
ÿê³ óòâîðèëèñÿ â ðåçóëüòàò³ éîãî ëîêàëüíîãî
â³äøàðóâàííÿ.

Çà ðåçóëüòàòàìè äîñë³äæåííÿ, ë³êóâàííÿ
ùóð³â ³ç ìîäåëüîâàíîþ ÃÔÖ² çà äîïîìîãîþ
ïðåïàðàòó ÊÑÊÊ íà 7-ìó äîáó ïðèâîäèòü äî
çìåíøåííÿ ïëîù³ ïåðèâàñêóëÿðíîãî íàáðÿêó
íà 21,4 %, òîä³ ÿê ó ãðóï³ 2 öåé ïîêàçíèê çìåí-
øóâàâñÿ âñüîãî íà 12,7 %.

Ñåðåäíÿ ïëîùà ïåðèâàñêóëÿðíèõ ïðî-
ñòîð³â, ÿêà º ïîêàçíèêîì âàçîãåííîãî íàáðÿêó,
ó ùóð³â ãðóïè 2 â 45 ðàç³â ïåðåâèùóâàëà òàêó
â ùóð³â ãðóïè 1, à â ùóð³â ãðóïè 3, ùî îòðèìó-
âàëè ÊÑÊÊ, äàíèé ïîêàçíèê áóâ ïåðåâèùåíèé
ó 37 ðàç³â. Ñåðåäíÿ ïëîùà ïåðèöåëþëÿðíèõ
ïðîñòîð³â, ùî âêàçóº íà ñòóï³íü öèòîòîêñè÷-
íîãî íàáðÿêó, ó òâàðèí ãðóïè 2 íà 7-ìó äîáó
ï³ñëÿ ÃÔÖ² ìàéæå ó 23 ðàçè ïåðåâèùóâàëà
ðåçóëüòàòè ãðóïè 1. Äàíèé ïîêàçíèê ó ùóð³â
ãðóïè 3 áóâ çá³ëüøåíèé ó 20 ðàç³â ïîð³âíÿíî ç
òàêèì ó òâàðèí ãðóïè 2.

Íà 7-ìó äîáó åêñïåðèìåíòó â ùóð³â ãðóïè
3 ñïîñòåð³ãàëàñü òåíäåíö³ÿ äî çá³ëüøåííÿ
ù³ëüíîñò³ öåðåáðàëüíèõ êàï³ëÿð³â â³äíîñíî
òàêî¿ â ³íòàêòíèõ òâàðèí òà òâàðèí ãðóïè 2.
Îòæå, ë³êóâàííÿ òâàðèí ³ç ìîäåëüîâàíîþ
ÃÔÖ² ïðåïàðàòîì ÊÑÊÊ äåÿêîþ ì³ðîþ ñòè-
ìóëþâàëî â³äíîâëåííÿ óëüòðàñòðóêòóðè ïî-
øêîäæåíèõ êàï³ëÿð³â, çá³ëüøåííÿ ¿õíüî¿
ù³ëüíîñò³, à òàêîæ óòâîðåííÿ íîâèõ êàï³ëÿð³â,
ùî áóëî ï³äòâåðäæåíî çà äîïîìîãîþ îïòè÷-
íî¿ ì³êðîñêîï³¿ (ðèñóíîê) [20].

Îñîáëèâî öå áóëî õàðàêòåðíî äëÿ êàï³-
ëÿð³â, ó ÿêèõ çáåð³ãàëàñü áàçàëüíà ìåìáðàíà
³ç í³æêàìè ïåðèöèò³â. Íà äàíîìó êàðêàñ³ ïî-
ñòóïîâî ç’ÿâëÿâñÿ íîâèé øàð åíäîòåë³þ, ùî
çàì³ùóâàâ óòðà÷åí³ åíäîòåë³àëüí³ êë³òèíè.
Çàçâè÷àé íîâîñòâîðåíèé êàï³ëÿð ìàâ ðîçùåï-
ëåíó áàçàëüíó ìåìáðàíó.

Êð³ì òîãî, ïðè âèêîðèñòàíí³ ïðåïàðàòó
ÊÑÊÊ çìåíøóâàëèñÿ ïðîÿâè ³ íàâ³òü çíèêàëè
òàê³ îçíàêè âèñíàæåííÿ ðåïàðàòèâíèõ ìîæëè-
âîñòåé, ÿê ñêîðî÷åííÿ ðîáî÷îãî ïðîñâ³òó ñó-
äèí, íàêîïè÷åííÿ çàëèøêîâèõ ò³ëåöü ó öèòî-
ïëàçì³ åíäîòåë³àëüíèõ êë³òèí, ïðîë³ôåðàö³ÿ ïå-
ðèâàñêóëÿðíî¿ àñòðîãë³¿, íàêîïè÷åííÿ â í³é
ë³ï³ä³â, âòîðèííèõ ë³çîñîì ³ ô³áðèëÿðíèõ ñòðóê-
òóð, àòðîô³ÿ åíäîòåë³àëüíèõ êë³òèí. Ó ö³ëîìó
óëüòðàñòðóêòóðà ñóäèííî¿ ñò³íêè âèãëÿäàëà
á³ëüø çáåðåæåíîþ, à ïîøêîäæåííÿ áàçàëüíî¿
ìåìáðàíè íå áóëè òàêèìè ãëèáîêèìè.
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Ó ìàòåð³àë³, ùî áóâ óçÿòèé ó òâàðèí ãðóïè 3,
ðåºñòðóâàëè íîâîóòâîðåí³ ñóäèíè, ïåðèâàñêó-
ëÿðíèé ïðîñò³ð ÿêèõ çîâñ³ì íå â³äð³çíÿâñÿ â³ä
íîðìàëüíîãî. Ïðîñâ³ò ñóäèí áóâ ïðîçîðèì ³
çàïîâíåíèì ïëàçìîþ.

Âèðàæåí³ñòü ñóäèííî¿ ðåàêö³¿ âæå íà 7-é
äåíü åêñïåðèìåíòó, ù³ëüíå ðîçòàøóâàííÿ êà-
ï³ëÿð³â ³ íàÿâí³ñòü áåçë³÷³ àíàñòîìîç³â âêàçó-
þòü íà àêòèâàö³þ êîëàòåðàëüíîãî êðîâîîá³ãó
â ïåðèíåêðîòè÷í³é çîí³ â ùóð³â ãðóïè 3 (ðèñó-
íîê, á).

Ó ðåçóëüòàò³ äîñë³äæåííÿ áóëè îòðèìàí³ äàí³
ïðî òå, ùî çà óìîâ åêñïåðèìåíòàëüíî¿ ÃÔÖ²
âðàæàºòüñÿ ÿê êë³òèííà ñêëàäîâà ÑÌÄ êîðè,
òàê ³ ¿¿ ñóäèííà ñèñòåìà, ùî é çóìîâëþº ñêëàä-
íó íåâðîëîã³÷íó ñèìïòîìàòèêó çàõâîðþâàííÿ.

Ìè ââàæàºìî, ùî âèÿâëåí³ â õîä³ åêñïåðè-
ìåíòó çì³íè º ñïåö³àëüíèì àäàïòàòèâíî-ïðè-
ñòîñóâàëüíèì ìåõàí³çìîì ï³ä ÷àñ ÃÔÖ², ùî
çàïóñêàºòüñÿ îäðàçó ï³ñëÿ ïðèïèíåííÿ öåðåá-
ðàëüíîãî êðîâîòîêó. Ãîñòðà ã³ïîêñ³ÿ º âêðàé
ïîòóæíèì ñòèìóëÿòîðîì êîìïåíñàòîðíîãî
àíã³îãåíåçó, ùî çíà÷íî âïëèâàº íà ìîæëèâîñò³
ïîñèëåííÿ íåéðîïëàñòè÷íîñò³ ìîçêîâî¿ òêàíè-
íè òà âèçíà÷àº âèõ³ä çàõâîðþâàííÿ. Àëå äàí³
ïðèðîäí³ ìåõàí³çìè íå â çìîç³ â³äíîâèòè ò³
âòðàòè òà êàòàñòðîô³÷í³ çì³íè â òêàíèí³ ìîç-
êó, ùî ìèòòºâî ðîçãîðòàþòüñÿ âæå â ïåðø³
õâèëèíè ãîñòðî¿ ã³ïîêñ³¿.

Íà íàøó äóìêó, îäíèì ³ç ìîæëèâèõ ìå-
õàí³çì³â äàíèõ çì³í ìîæå áóòè àêòèâàö³ÿ ðå-
ïàðàòèâíèõ ïðîöåñ³â ó òêàíèí³ ìîçêó çà ó÷àñò³
ðÿäó á³îëîã³÷íî àêòèâíèõ ðå÷îâèí, ùî ì³ñòÿòü-
ñÿ â ÊÑÊÊ, îñê³ëüêè ââåäåííÿ ¿¿ ïðèâîäèòü äî
çíà÷íî á³ëüø àêòèâíî¿ ñòèìóëÿö³¿ ìåõàí³çì³â
â³äíîâëåííÿ òêàíèíè ìîçêó ïîð³âíÿíî ç òàêîþ
ó òâàðèí êîíòðîëüíî¿ ãðóïè. Éìîâ³ðíî, öå
â³äáóâàºòüñÿ çàâäÿêè ñòèìóëþþ÷îìó âïëèâó
íà ïðîöåñè àíã³îãåíåçó â õîä³ ÃÔÖ² ôàêòîð³â
ðîñòó, ùî ìîæóòü ïðèñêîðþâàòè ì³òîãåíåç,
õåìîòàêñèñ òà äèôåðåíö³þâàííÿ êë³òèí [21,
22].

Ðåçóëüòàòè äîñë³äæåííÿ âêàçóþòü íà ñòè-
ìóëþþ÷èé âïëèâ ÊÑÊÊ íà ïðîöåñè àíã³îãå-
íåçó â ³øåì³çîâàí³é òêàíèí³ ìîçêó. Ïðî öå
ñâ³ä÷èòü á³ëüø øâèäêå â³äíîâëåííÿ óëüòðà-
ñòðóêòóðè ïîøêîäæåíèõ êàï³ëÿð³â, çàãàëüíî¿
¿õ ù³ëüíîñò³ òà óòâîðåííÿ íîâèõ êàï³ëÿð³â. Ïðè
öüîìó ñòèìóëÿòîðàìè àíã³îãåíåçó ìîæóòü
áóòè VEGF, PDGF, TGF-, IGF-1, ÿê³ â çíà÷-
íèõ ê³ëüêîñòÿõ º â êîðäîâ³é êðîâ³ [23].
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Êð³ì òîãî, ñòèìóëþâàííþ àíã³îãåíåçó
ìîæå ñïðèÿòè ³ìóíîìîäóëþþ÷à ä³ÿ ÊÑÊÊ,
ùî ðåàë³çóºòüñÿ çàâäÿêè íàÿâíîñò³ ó ïðåïà-
ðàò³ ïðîòèçàïàëüíèõ öèòîê³í³â, òàêèõ ÿê ²Ë-4,
²Ë-8, ²Ë-10 òà TGF- [24]. Íåùîäàâíî áóëè
îïóáë³êîâàí³ ðåçóëüòàòè äîñë³äæåííÿ, ÿê³
ñâ³ä÷èëè ïðî òå, ùî ì³êðî-ÐÍÊ-ì³ñòê³ åêçî-
ñîìè, îòðèìàí³ ç ñèðîâàòêè êîðäîâî¿ êðîâ³,
çíà÷íîþ ì³ðîþ ñïðèÿþòü ïðîë³ôåðàö³¿ åíäî-
òåë³îöèò³â ëþäèíè, à òàêîæ ¿õí³é ì³ãðàö³¿ é
óòâîðåííþ òðóáêîïîä³áíèõ ñòðóêòóð in vitro
[25].

Òàêèì ÷èíîì, çà ðåçóëüòàòàìè äîñë³äæåí-
íÿ, ÊÑÊÊ ìîæå áóòè åôåêòèâíèì ïðåïàðàòîì
äëÿ ë³êóâàííÿ ïîøêîäæåíü ìîçêîâî¿ òêàíèíè,
ÿê³ ñïðè÷èíåí³ ÃÔÖ².

Âèñíîâêè
1. Ï³ñëÿ ìîäåëþâàííÿ ãîñòðî¿ ôîêàëüíî¿

öåðåáðàëüíî¿ ³øåì³¿ íà òë³ âèêîðèñòàííÿ êð³î-
êîíñåðâîâàíî¿ ñèðîâàòêè êîðäîâî¿ êðîâ³ ëþäèíè
ñïîñòåð³ãàëèñü îçíàêè ðåàêòèâíèõ çì³í åíäî-
òåë³îöèò³â ó âèãëÿä³ çá³ëüøåííÿ ê³ëüêîñò³ ðè-
áîñîì ³ ïîë³ñîì ó öèòîïëàçì³, çìåíøåííÿ ñòó-
ïåíÿ ïåðèâàñêóëÿðíîãî íàáðÿêó òêàíèíè ìîç-
êó íà 21,4 %.

2. Ïëîùà ïîâåðõí³ åíäîòåë³àëüíèõ êë³òèí
ó çîí³ ãîñòðî¿ ôîêàëüíî¿ öåðåáðàëüíî¿ ³øåì³¿
íà 7-ìó äîáó åêñïåðèìåíòó ó òâàðèí ãðóïè 2
ñòàíîâèëà (1483,00±26,48) ìêì2, ùî äîñòîâ³-
ðíî á³ëüøå, í³æ ó ùóð³â ãðóï 1 ³ 3, íà 54,1 òà
31,6 % â³äïîâ³äíî. Çìåíøåííÿ äàíîãî ïîêàç-
íèêà ï³ä ä³ºþ êð³îêîíñåðâîâàíî¿ ñèðîâàòêè êîð-
äîâî¿ êðîâ³ ëþäèíè ìîæå ñâ³ä÷èòè ïðî ïîçè-
òèâíèé ïðîòèçàïàëüíèé åôåêò ïðåïàðàòó.

3. Íà 7-ìó äîáó åêñïåðèìåíòó â ùóð³â
ãðóïè 3 çà äîïîìîãîþ îïòè÷íî¿ ì³êðîñêîï³¿
áóëî âèÿâëåíî çá³ëüøåííÿ ù³ëüíîñò³ öåðåá-
ðàëüíèõ êàï³ëÿð³â â³äíîñíî ïîêàçíèêà â ùóð³â
ãðóïè 2, ùî âêàçóº íà ñòèìóëÿö³þ â³äíîâëåí-
íÿ óëüòðàñòðóêòóðè ïîøêîäæåíèõ êàï³ëÿð³â,
çá³ëüøåííÿ ¿õíüî¿ ù³ëüíîñò³, óòâîðåííÿ íîâèõ
êàï³ëÿð³â ï³ä ä³ºþ êîìïîíåíò³â êð³îêîíñåðâî-
âàíî¿ ñèðîâàòêè êîðäîâî¿ êðîâ³ ëþäèíè.

Ïåðñïåêòèâí³ñòü äîñë³äæåííÿ
Ðåçóëüòàòè åêñïåðèìåíòó ñòèìóëþþòü äî

ïîäàëüøîãî âèâ÷åííÿ ä³¿ îáðàíîãî ³ìóíîá³î-
ëîã³÷íîãî ïðåïàðàòó â ãîñòðîìó ïåð³îä³ ³øå-
ì³÷íîãî ³íñóëüòó â ëþäåé. Ïåðñïåêòèâó ÿâëÿ-
þòü ïîãëèáëåííÿ çíàíü ïðî ñêëàä êîìïîíåíò³â
êð³îêîíñåðâîâàíî¿ ñèðîâàòêè êîðäîâî¿ êðîâ³
ëþäèíè ³ ¿õí³õ íîâèõ âëàñòèâîñòåé.
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Â.Ñ. Ëû÷êî
ÌÅÑÒÎ ÍÅÉÐÎÒÐÎÔÈ×ÅÑÊÎÉ ÒÅÐÀÏÈÈ Â ÊÎÍÖÅÏÖÈÈ ÑÒÈÌÓËßÖÈÈ ÂÒÎÐÈ×ÍÎÃÎ
ÀÍÃÈÎÃÅÍÅÇÀ ÏÐÈ ÎÑÒÐÎÉ ÔÎÊÀËÜÍÎÉ ÖÅÐÅÁÐÀËÜÍÎÉ ÈØÅÌÈÈ

Èçó÷àëè îñîáåííîñòè èçìåíåíèé ñòðóêòóðíî-ôóíêöèîíàëüíûõ õàðàêòåðèñòèê ìîçãîâîé òêàíè
60 áåñïîðîäíûõ êðûñ-ñàìöîâ ëèíèè Wistar ïðè ìîäåëèðîâàíèè îñòðîé ôîêàëüíîé öåðåáðàëüíîé
èøåìèè (ÎÔÖÈ) â äèíàìèêå ëå÷åíèÿ êðèîêîíñåðâèðîâàííîé ñûâîðîòêîé êîðäîâîé êðîâè (ÊÑÊÊ)
÷åëîâåêà. Ïðîâîäèëè ýëåêòðîííîå è îïòè÷åñêîå ìèêðîñêîïè÷åñêîå èññëåäîâàíèÿ ñåíñîìîòîðíîé
îáëàñòè êîðû ãîëîâíîãî ìîçãà. Âñå æèâîòíûå áûëè ðàçäåëåíû íà òðè ãðóïïû ïî 20 æèâîòíûõ â
êàæäîé: ïåðâàÿ (êîíòðîëü) – èíòàêòíûå êðûñû áåç òðàâìàòèçàöèè è ëå÷åíèÿ; âòîðàÿ – æèâîòíûå
ïîñëå ìîäåëèðîâàíèÿ ÎÔÖÈ áåç ëå÷åíèÿ; òðåòüÿ – êðûñû ïîñëå ìîäåëèðîâàíèÿ ÎÔÖÈ, êîòîðûì
ââîäèëè ÊÑÊÊ. Ìàòåðèàë äëÿ ìîðôîëîãè÷åñêîãî èññëåäîâàíèÿ çàáèðàëè ïîñëå ââåäåíèÿ ðàñòâîðà
ÊÑÊÊ æèâîòíûì ñ ìîäåëüþ ÎÔÖÈ ÷åðåç 12, 24, 72 ÷ è 7 äíåé îò íà÷àëà ýêñïåðèìåíòà. Ñðåäíÿÿ
ïëîùàäü ïåðèâàñêóëÿðíûõ ïðîñòðàíñòâ, êîòîðàÿ ÿâëÿåòñÿ ïîêàçàòåëåì âàçîãåííîãî îò¸êà, ó êðûñ
ãðóïïû 2 â 45 ðàç ïðåâûøàëà òàêîâóþ â ãðóïïå 1, à ó êðûñ ãðóïïû 3, ïîëó÷àâøèõ ÊÑÊÊ, – â 37 ðàç.
Ñðåäíÿÿ ïëîùàäü ïåðèöåëëþëÿðíûõ ïðîñòðàíñòâ, óêàçûâàþùàÿ íà ñòåïåíü öèòîòîêñè÷åñêîãî îò¸êà,
ó æèâîòíûõ ãðóïïû 2 íà 7-å ñóòêè ïîñëå ÎÔÖÈ ïî÷òè â 23 ðàçà ïðåâûøàëà ðåçóëüòàòû ãðóïïû 1.
Äàííûé ïîêàçàòåëü ó êðûñ ãðóïïû 3 áûë óâåëè÷åí â 20 ðàç ïî ñðàâíåíèþ ñ òàêîâûì ó êðûñ ãðóïïû 2.
Íà ôîíå èñïîëüçîâàíèÿ äàííîãî ïðåïàðàòà íàáëþäàëèñü ïðèçíàêè ðåàêòèâíûõ èçìåíåíèé ýíäîòåëè-
îöèòîâ â âèäå óâåëè÷åíèÿ êîëè÷åñòâà ðèáîñîì è ïîëèñîì â öèòîïëàçìå, óìåíüøåíèÿ ñòåïåíè ïåðè-
âàñêóëÿðíîãî îò¸êà òêàíè ìîçãà íà 21,4 %. Ïëîùàäü ïîâåðõíîñòè ýíäîòåëèàëüíûõ êëåòîê â çîíå
ÎÔÖÈ íà 7-å ñóòêè ýêñïåðèìåíòà ó æèâîòíûõ, äîïîëíèòåëüíî ïîëó÷àâøèõ ÊÑÊÊ, ñîñòàâëÿëà
(1483,00±26,48) ìêì2, ÷òî ñâèäåòåëüñòâóåò î ïîëîæèòåëüíîì ïðîòèâîâîñïàëèòåëüíîì ýôôåêòå ïðå-
ïàðàòà. Íà 7-å ñóòêè ýêñïåðèìåíòà ó êðûñ ãðóïïû 3 ñ ïîìîùüþ îïòè÷åñêîé ìèêðîñêîïèè áûëî
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îáíàðóæåíî óâåëè÷åíèå ïëîòíîñòè öåðåáðàëüíûõ êàïèëëÿðîâ îòíîñèòåëüíî òàêîâîé ó æèâîòíûõ
ãðóïïû 2, ÷òî óêàçûâàåò íà ñòèìóëÿöèþ âîññòàíîâëåíèÿ óëüòðàñòðóêòóðû ïîâðåæäåííûõ êàïèëëÿ-
ðîâ, óâåëè÷åíèå èõ ïëîòíîñòè, îáðàçîâàíèå íîâûõ êàïèëëÿðîâ ïîä äåéñòâèåì êîìïîíåíòîâ ÊÑÊÊ.

Êëþ÷åâûå ñëîâà: ýíäîòåëèàëüíàÿ êëåòêà, àíãèîãåíåç, èøåìèÿ, ïàòîëîãèÿ, ñûâîðîòêà, âîñïà-
ëåíèå.

V.S. Lychko
THE PLACE OF NEUROTROPHIC THERAPY IN THE CONCEPT OF STIMULATION OF SECONDARY
ANGIOGENESIS IN ACUTE FOCAL CEREBRAL ISCHEMIA

The features of changes in the structural and functional characteristics of brain tissue were studied in
60 outbred male Wistar rats during modelling of acute focal cerebral ischemia (AFCI) in the dynamics of
treatment with human cryopreserved cord blood serum (CCBS). Electronic and optical microscopic
examination of the sensorimotor area of the cerebral cortex was performed. All animals were divided into
three groups: the first (control) group consisted of intact rats without trauma and treatment; the second
group consisted of animals after modelling AFCI without treatment; third group consisted of rats after
modelling AFCI, which were injected by CCBS. Each group consisted of 20 animals. Material for
morphological examination was taken after administration of CCBS solution to animals with the model of
AFCI at 12, 24, 72 hours and 7th days after the start of the experiment. The average area of perivascular
spaces, which is an indicator of vasogenic oedema in rats of group 2 was 45 times higher than in rats of
group 1. In contrast, in rats of group 3 with CCBS, this figure was exceeded 37 times. The average area
of pericellular spaces, indicating the degree of cytotoxic oedema, in animals of group 2 on the 7th day after
AFCI was almost 23 times higher than the results of group 1. This figure in rats of group 3 was increased
20 times compared with data in group 2. Against the background of the use of this drug, there were signs
of reactive changes in endothelial cells in the form of an increase in the number of ribosomes and polysomes
in the cytoplasm, a decrease in the degree of perivascular oedema of brain tissue by 21.4 %. The surface
area of endothelial cells in the zone of AFCI on the 7th day of the experiment in animals that additionally
received CCBS was (1483.00±26.48) m2, which indicates a positive anti-inflammatory effect of the
drug. On the 7th day of the experiment in group 3 rats by optical microscopy was found to increase the
density of cerebral capillaries compared with group 2, which indicates the stimulation of the restoration of
the ultrastructure of damaged capillaries, increase their density, the formation of new capillaries under the
components of CCBS.

Keywords: endothelial cell, angiogenesis, ischemia, pathology, serum, inflammation.
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