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Ðîáîòà âèêîíóâàëàñÿ ó ðàìêàõ êîìïëåêñíî¿ íàóêî-
âî-äîñë³äíî¿ ðîáîòè «Íîâ³ òåõíîëîã³¿ ðàííüî¿ ä³àãíîñ-
òèêè îíêîëîã³÷íèõ, íåéðîåíäîêðèííèõ, ñåðöåâî-ñóäèí-
íèõ, öåðåáðî-âàñêóëÿðíèõ, àóòî³ìóííèõ ³ ³íôåêö³éíèõ 
çàõâîðþâàíü», ¹ äåðæ. ðåºñòðàö³¿ 0106U003709, ùî 
âõîäèëà äî ïëàíó íàóêîâî-äîñë³äíèõ ðîá³ò Çàïîð³çüêî-
ãî äåðæàâíîãî ìåäè÷íîãî óí³âåðñèòåòó.

Âñòóï. Ó ðîáîòàõ îñòàíí³õ ðîê³â ïðèñâÿ÷åíèõ ìîð-
ôîëîã³÷íèì àñïåêòàì ïîñòðåàí³ìàö³éíî¿ ïàòîëîã³¿ 
ìîçêó [1,5] â³äîìîñò³ ïðî çì³íè àñòðîãë³¿ íå÷èñëåíí³. 
Òèì ÷àñîì àñòðîöèòè, ÿê³ º íàéá³ëüø ïîøèðåíèìè êë³-
òèíàìè ãîëîâíîãî ìîçêó, âèêîíóþòü ÷èñëåíí³ ôóíêö³¿, 
ÿê³ íåîáõ³äí³ äëÿ íîðìàëüíîãî ôóíêö³îíóâàííÿ ³ çàáåç-
ïå÷åííÿ ãîìåîñòàçó öåíòðàëüíî¿ íåðâîâî¿ ñèñòåìè 
(ÖÍÑ) [9]. Àñòðîöèòè çàáåçïå÷óþòü íàäõîäæåííÿ ìå-
òàáîë³÷íèõ ñóáñòðàò³â äî íåéðîí³â [6,7], º âàæëèâèìè 
ñòðóêòóðíèìè êîìïîíåíòàìè ãåìàòîåíöåôàë³÷íîãî 
áàð’ºðó, ðåãóëþþòü ôóíêö³¿ ì³êðîñóäèí [11], çàáåç-
ïå÷óþòü íåéðîííó àêòèâí³ñòü, ðåãóëþþòü ñèíàïòè÷íó 
ïåðåäà÷ó [10], à òàêîæ ïîçàêë³òèíí³ êîíöåíòðàö³¿ ³îí³â 
³ íåéðîòðàíñì³òåð³â [13]. Àñòðîãë³àëüí³ êë³òèíè ìîæóòü 
âèðîáëÿòè öèòîê³íè, õåìîê³íè, ôàêòîðè ðîñòó ³ êîìïî-
íåíòè êîìïëåìåíòó, à òàêîæ åêñïðåñóâàòè àíòèãåíè, 
ùî ðîáèòü ¿õ àêòèâíèìè ó÷àñíèêàìè ³ìóííèõ ïðîöåñ³â 
[2]. Âðàõîâóþ÷è ÷èñëåíí³ñòü ôóíêö³é àñòðîöèò³â, àêòó-
àëüíèì çàâäàííÿì º âèâ÷åííÿ ¿õ çì³í ïðè ð³çíèõ ïàòî-
ëîã³÷íèõ ñòàíàõ ÖÍÑ.

Ìåòà äîñë³äæåííÿ – âèâ÷åííÿ ïàòîìîðôîëîã³÷íèõ 
çì³í àñòðîãë³¿ â äèíàì³ö³ ïîñòðåàí³ìàö³éíîãî ïåð³îäó.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Â ðîáîò³ ïðîâåäå-
íî íåéðîìîðôîëîã³÷íèé àíàë³ç ãîëîâíîãî ìîçêó 24 ïî-
ìåðëèõ õâîðèõ ó â³ö³ â³ä 35 äî 52 ðîê³â, ÿê³ ïåðåíåñëè 
êë³í³÷íó ñìåðòü òðèâàë³ñòþ â³ä 3 äî 20 õâèëèí ³ ïðîæèëè 
ï³ñëÿ íå¿ â³ä 6 ãîäèí äî 60 ä³á. Äîñë³äæåííÿ ïðîâåäå-
íî ç äîòðèìàííÿì îñíîâíèõ á³îåòè÷íèõ ïîëîæåíü Êîí-
âåíö³¿ Ðàäè ªâðîïè ïðî ïðàâà ëþäèíè òà á³îìåäèöèíó 
(â³ä 04.04.1997 ð.), Ãåëüñ³íñüêî¿ äåêëàðàö³¿ Âñåñâ³òíüî¿ 
ìåäè÷íî¿ àñîö³àö³¿ ïðî åòè÷í³ ïðèíöèïè ïðîâåäåí-
íÿ íàóêîâèõ ìåäè÷íèõ äîñë³äæåíü çà ó÷àñòþ ëþäèíè 
(1964-2008 ðð.), à òàêîæ íàêàçó ÌÎÇ Óêðà¿íè ¹ 690 â³ä 
23.09.2009 ð. 
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Ó çàëåæíîñò³ â³ä òåðì³í³â ïîñòðåàí³ìàö³éíîãî ïåð³-
îäó áóëè âèä³ëåí³ íàñòóïí³ ãðóïè õâîðèõ: ÿê³ ïîìåðëè 
äî 6 ãîäèí (n = 6), äî 1 äîáè (n = 5), ÷åðåç 3-6 ä³á (n = 4), 
7-9 ä³á (n = 3) , 10-15 ä³á (n = 3), 16-60 ä³á (n = 3) ï³ñëÿ êë³-
í³÷íî¿ ñìåðò³. Ó âñ³õ âèïàäêàõ âèâ÷àâñÿ ãîëîâíèé ìîçîê 
ïîìåðëèõ â ïîñòðåàí³ìàö³éíîìó ïåð³îä³ õâîðèõ, ÿê³ ðà-
í³øå íå ñòðàæäàëè íà çàõâîðþâàííÿ öåíòðàëüíî¿ íåð-
âîâî¿ ñèñòåìè (ÖÍÑ). Â ÿêîñò³ ãðóïè ïîð³âíÿííÿ íàìè 
âèâ÷åíèé ãîëîâíèé ìîçîê 7 ðàïòîâî ïîìåðëèõ õâîðèõ 
â³ä ãîñòðî¿ êîðîíàðíî¿ íåäîñòàòíîñò³, ÿê³ íå ñòðàæäàëè 
çàõâîðþâàííÿìè ÖÍÑ, ó â³ö³ 45-54 ðîê³â.

Äîñë³äæåííþ ï³ääàâàëàñÿ êîðà ³ ïðèëåãëà á³ëà 
ðå÷îâèíà ïîñòöåíòðàëüíî¿ çâèâèíè ò³ì’ÿíî¿ ÷àñòêè 
ïðàâî¿ ï³âêóë³ ãîëîâíîãî ìîçêó. Äîñë³äæåííÿ ïðî-
âîäèëîñÿ íà öåëî¿äèí-ïàðàô³íîâèõ ïðåïàðàòàõ, ïî-
ôàðáîâàíèõ ãåìàòîêñèë³íîì ³ åîçèíîì, òîëó¿äèíîâèì 
ñèí³ì, ãàëëîö³àí³íîì çà Einarson [3], âèêîðèñòîâóâà-
ëèñÿ ìåòîäè ³ìïðåãíàö³¿ çà Cajal ³ Rio-Hortega. Ìîð-
ôîìåòðè÷íå äîñë³äæåííÿ ïðîâîäèëîñÿ çà äîïî-
ìîãîþ êîìï’þòåðíî¿ ñèñòåìè öèôðîâîãî àíàë³çó 
çîáðàæåííÿ KS 200 (Kontron Elektronik, Í³ìå÷÷èíà, ë³ö. 
¹0200299). Ê³ëüê³ñí³ äàí³ îáðîáëÿëè ïàêåòîì ïðè-
êëàäíèõ ³ ñòàòèñòè÷íèõ ïðîãðàì KS 200 (Kontron Elek-
tronik, Ãåðìàí³þ, ë³ö.¹0200299), Exel-7.0 (Microsoft 
Corp., ÑØÀ) ³ Statistica 6.1 for Windows (serial number 
AXXR712D833214FAN5). Äëÿ âñ³õ ïîêàçíèê³â ðîçðàõî-
âóâàëè çíà÷åííÿ ñåðåäíüî¿ àðèôìåòè÷íî¿ âèá³ðêè (Ì). 
Äîñòîâ³ðí³ñòü îäåðæàíèõ ïîêàçíèê³â ï³äòâåðäæóâàëàñÿ 
øëÿõîì ðîçðàõóíêó ïîìèëêè ( ± m) äëÿ ñåðåäí³õ âåëè-
÷èí, à äîñòîâ³ðí³ñòü ð³çíèö³ äàíèõ ïîð³âíþâàíèõ ïàðà-
ìåòð³â â êîíòðîëüíèõ ñïîñòåðåæåííÿõ ³ ïðè âèâ÷àºìèõ 
ïàòîëîã³÷íèõ ïðîöåñàõ âèçíà÷àëè íà ï³äñòàâ³ ðîçðà-
õóíêó êîåô³ö³ºíòà t (Ñò’þäåíòà) ³ âèçíà÷åííÿ ïî òàáëèö³ 
òî÷íîñò³ áåçïîìèëêîâîãî ïðîãíîçó (ð). Çà äîñòîâ³ðíó 
ì³í³ìàëüíó â³ðîã³äí³ñòü â³äì³ííîñòåé áðàëàñÿ ð < 0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ó âñ³õ 
ñåêö³éíèõ ñïîñòåðåæåííÿõ ìàâ ì³ñöå íåñïðèÿòëèâèé 
ïåðåá³ã ïîñòðåàí³ìàö³éíî¿ åíöåôàëîïàò³¿, ùî áóëî îáó-
ìîâëåíå âàæêîþ ïàòîëîã³ºþ ÿêà ïåðåäóâàëà êë³í³÷í³é 
ñìåðò³, òðèâàëèìè àáî ïîâòîðíèìè çóïèíêàìè êðîâî-
îá³ãó, à òàêîæ íåêîðèãóºìèìè ìåòàáîë³÷íèìè ïîðóøåí-
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íÿìè ï³ñëÿ êë³í³÷íî¿ ñìåðò³. Ó ïîìåðëèõ ÷åðåç 6 ãîäèí 
ï³ñëÿ êë³í³÷íî¿ ñìåðò³ ñòðóêòóðà á³ëüøîñò³ àñòðîöèò³â 
ìàëî çì³íåíà, ëèøå â îêðåìèõ êë³òèíàõ âèÿâëÿëàñÿ 
ãðóáîçåðíèñòà ³ìïðåãíàö³ÿ â³äðîñòê³â ³ öèòîïëàçìè. 
Ó ïîìåðëèõ ÷åðåç 1 äîáó ï³ñëÿ êë³í³÷íî¿ ñìåðò³, çàçíà-
÷àëîñÿ ð³âíîì³ðíå çá³ëüøåííÿ â îáñÿç³ ãîëîâíîãî ìîçêó 
ç³ ñïëîùåííÿì ðåëüºôó êîðè âåëèêèõ ï³âêóëü. Ïðè ã³ñ-
òîëîã³÷íîìó äîñë³äæåíí³ ðåºñòðóâàëîñÿ ð³çêå ðîçøè-
ðåííÿ â³äðîñòê³â àñòðîãë³¿ íàâêîëî íåéðîí³â ³ ñóäèí 
êîðè, ùî ïîì³òíî êîíòðàñòóâàëî ç³ ñòðóêòóðíîþ êîì-
ïàêòí³ñòþ á³ëî¿ ðå÷îâèíè. Ó á³ëüøîñò³ ì³êðîñóäèí âè-
ÿâëÿëèñÿ ð³çí³ âàð³àíòè ì³êðîöèðêóëÿòîðíèõ ðîçëàä³â 
ç îêëþç³ºþ ì³êðîöèðêóëÿòîðíîãî ðóñëà: ãåìîêîíöåí-
òðàö³ÿ ç àãðåãàö³ºþ åðèòðîöèò³â, ùî ïðèçâîäèòü äî ð³ç-
êîãî âïîâ³ëüíåííÿ êðîâîòîêó, ëåéêîöèòàðí³ ³ òðîìáîöè-
òàðí³ àãðåãàòè. Çàçíà÷åíèì ôàêòîðàì íàëåæèòü çíà÷íà 
ðîëü ó ðîçâèòêó ôåíîìåíà no-reflow – ôåíîìåíà íå-
ïîâíîãî â³äíîâëåííÿ êðîâîòîêó, ùî íà öåé ÷àñ ï³äòâåð-
äæåíî ðÿäîì äîñë³äæåíü [8]. 

Ó ïåðèâàñêóëÿðíèõ àñòðîöèòàõ ñïîñòåð³ãàëèñÿ 
ÿâèùà çåðíèñòîãî ðîçïàäó, áóâ âèðàæåíèé êëàçìàòî-
äåíäðîç (çåðíèñòèé ðîçïàä ïîòîâùåíèõ òåðì³íàëåé) 
ïåðèâàñêóëÿðíèõ ³ íàâêîëîíåéðîíàëüíèõ â³äðîñòê³â 
àñòðîöèò³â. Ó çíà÷íî¿ ê³ëüêîñò³ àñòðîöèò³â â³äçíà÷àâ-
ñÿ ï³êíîç ÿäåð ³ ãîìîãåí³çàö³ÿ êàð³îïëàçìè. Ê³ëüê³ñòü 
àñòðîöèò³â ç ï³êíîçîì ÿäåð â êîð³ ï³âêóëü ìîçêó íà-
ðîñòàëî äî 5,4 %. Ïëîùà ïîïåðå÷íîãî ïåðåòèíó ÿäåð 
àñòðîöèò³â ñòàíîâèëà 107,89 ± 10,19 ìêì2, ä³àìåòð 
11,70 ± 0,12 ìêì. Á³ëüø³ñòü àñòðîöèò³â ç ï³êíîçîì ÿäåð 
³ âàêóîëåïîä³áíîþ öèòîïëàçìîþ, çàçâè÷àé, âèÿâëÿëî-
ñÿ ïîðó÷ ç êàï³ëÿðàìè ó ñòàí³ ñïàä³ííÿ, ùî íå ì³ñòèëè 
êðîâ³. Çà äàíèìè ìîðôîìåòð³¿, â³äçíà÷åíî ñòàòèñòè÷-
íî äîñòîâ³ðíå çíèæåííÿ ê³ëüêîñò³ àñòðîöèò³â â ñòàí-
äàðòèçîâàíîìó ïîë³ çîðó â ïåðø³ 6 ãîäèí ï³ñëÿ êë³í³÷-
íî¿ ñìåðò³ íà 26,5 % â ïîð³âíÿíí³ ç ãðóïîþ ïîð³âíÿííÿ, 
÷åðåç 1 äîáó – íà 17,7 % (ð = 0,05). Òàêå çìåíøåííÿ ê³ëü-
êîñò³ êë³òèí, î÷åâèäíî â³äîáðàæàº ¿õ ðóéíóâàííÿ ³ ë³çèñ 
â ðàííüîìó ïîñòðåàíèìàö³éíîìó ïåð³îä³. Àëå, íà â³ä-
ì³íó â³ä íåéðîí³â, ïðîöåñ ðóéíóâàííÿ àñòðîöèò³â ìàâ 
ìîçà¿÷íèé, íå ðîçïîâñþäæåíèé õàðàêòåð.

×åðåç 3 äîáè ï³ñëÿ êë³í³÷íî¿ ñìåðò³ â óìîâàõ íà-
ðîñòàþ÷îãî íàáðÿêó ãîëîâíîãî ìîçêó, òàêîæ ÿê ³ â ïî-
ïåðåäí³é òåðì³í, â³äçíà÷àëèñÿ íàðîñòàþ÷³ ³øåì³÷í³ 
çì³íè íåéðîí³â, ð³çêå ðîçøèðåííÿ ïåðèíåéðîíàëüíèõ 
³ ïåðèâàñêóëÿðíèõ àñòðîöèòàðíèõ â³äðîñòê³â, êëàçìà-
òîäåíäðîç ³ çåðíèñòèé ðîçïàä ÷àñòèíè àñòðîöèò³â íà-
âêîëî çíåêðîâëåíèõ ñóäèí, à òàêîæ ï³êíîç ÿäåð äåÿêèõ 
â³ëüíî ðîçòàøîâàíèõ àñòðîãë³àëüíèõ êë³òèí. Êð³ì öüîãî 
âèÿâëÿëèñÿ îçíàêè çíà÷íîãî íàáóõàííÿ àñòðîöèò³â 
ç³ çá³ëüøåííÿì ïëîù³ ³ ïðîÿñíåííÿì ¿õ ÿäåð, à òàêîæ 
çá³ëüøåííÿì ïëîù³ ïåð³êàð³îíà. Ïëîùà ïîïåðå÷íîãî 
ïåðåòèíó ÿäåð àñòðîöèò³â â öüîìó òåðì³í³ ñòàíîâèëà 
113,31 ± 12,0 ìêì2, ùî íà 5,02 % âèùå í³æ â ðàíí³ òåðì³-
íè ïîñòðåàí³ìàö³éíîãî ïåð³îäó, ä³àìåòð êë³òèí ñêëàäàâ 
11,98 ± 0,63 ìêì. Ïðè åëåêòèâí³é ³ìïðåãíàö³¿ çà Cajal 
òàêîæ â³äçíà÷àëîñÿ çá³ëüøåííÿ ïëîù³ ò³ë ³ ïîòîâùåí-
íÿ â³äðîñòê³â íàáðÿêëèõ àñòðîöèò³â. Ïîðÿä ç öèì ó ä³-
ëÿíêàõ á³ëüø çíà÷íèõ ðóéíóâàíü íåéðîí³â â³äçíà÷àëàñü 
çì³íà ñï³ââ³äíîøåííÿ ì³æ îë³ãîäåíäðîöèòàìè ³ àñòðî-
öèòàìè, ó á³ê çíà÷íîãî çá³ëüøåííÿ ê³ëüêîñò³ îñòàíí³õ 
íà 45-55 %, ïðè öüîìó äî 70 % àñòðîöèò³â ìàëè òèïî-
âó ìîðôîëîã³þ àñòðîöèò³â Í³ñëÿ. Ç îãëÿäó íà âàæëèâå 
çíà÷åííÿ àñòðîöèò³â ó ðåãóëÿö³¿ ã³äðî-³îííîãî áàëàíñó 
³ îá’ºìó íåðâîâî¿ òêàíèíè, à òàêîæ â ïðîöåñàõ íàáðÿ-
êàííÿ ìîçêó [4], âèÿâëåí³ çì³íè âàðòî ðîçö³íþâàòè ÿê 
ïðîÿâ êîìïåíñàòîðíî-ïðèñòîñóâàëüíèõ ïðîöåñ³â, á³î-
ëîã³÷íå çíà÷åííÿ ÿêèõ ñêëàäàºòüñÿ â ïîïåðåäæåíí³ ã³-
ïåðã³äðîòàö³¿ ì³æêë³òèííèõ ïðîñòîð³â.

Â öåé òåðì³í òàêîæ â³äçíà÷àëîñÿ çíà÷íå çá³ëüøåí-
íÿ ê³ëüêîñò³ ãë³àëüíèõ êë³òèí, ùî êîíòàêòóâàëè ç äèñ-
òðîô³÷íî çì³íåíèìè íåéðîíàìè ³ íåéðîíàìè, ùî ìàëè 
ìîðôîëîã³÷í³ îçíàêè ïîñèëåíîãî ôóíêö³îíóâàííÿ – ðå-
ºñòðóºòüñÿ àêòèâàö³ÿ ñàòåë³òîçó. Òàêà ñòðóêòóðíà ïåðå-
áóäîâà àñòðîãë³¿ â³äîáðàæàº ¿¿ ó÷àñòü ó çàáåçïå÷åíí³ 
ôóíêö³îíàëüíî¿ àêòèâíîñò³ íåéðîí³â ³ ìàº êîìïåíñàòîð-
íó ñïðÿìîâàí³ñòü.

Ó ïîìåðëèõ ÷åðåç 3 äîáè ³ â á³ëüø ï³çí³ òåðì³íè ï³ñëÿ 
êë³í³÷íî¿ ñìåðò³ ïðè ã³ñòîëîã³÷íîìó äîñë³äæåíí³ ³äåíòè-
ô³êóþòüñÿ ïîñòàíîêñè÷í³ ìîçà¿÷í³ òà ïåðèâàñêóëÿð-
íî-äð³áíîâîãíèùåâ³ çì³íè íåéðîí³â ³ ãë³îöèò³â â çîíàõ 
â³äíîâëåíî¿ ì³êðîöèðêóëÿö³¿. Ó çíà÷íèõ çà ïðîòÿæí³ñòþ 
çîíàõ íåâ³äíîâëåíîãî êðîâîòîêó ôîðìóâàëèñÿ îñåðåä-
êè ïàðö³àëüíîãî íåêðîçó ï³âêóëü ìîçêó. Îñòàíí³ ðîçâè-
âàëèñÿ ó õâîðèõ, ÿê³ ïåðåíåñëè äâîõ-òðüîõêðàòíó êë³í³÷-
íó ñìåðòü àáî òðèâàëó çóïèíêó ñåðöÿ (äî 10-15 õâèëèí).

Íà 7-9 äîáó ïîñòðåàí³ìàö³éíîãî ïåð³îäó â êîð³ ìîçêó 
ðåºñòðóºòüñÿ ïîðóøåííÿ âïîðÿäêîâàíî¿ íåéðîííî¿ àð-
õ³òåêòîí³êè (ðèñ. 1 À). Ó öüîìó òåðì³í³ òðèâàþòü ³øå-
ì³÷íî-íåêðîòè÷í³ çì³íè äåÿêèõ àñòðîöèò³â, ÿê³ ïîºäíó-
þòüñÿ ç ÿâèùàìè ðåïàðàòèâíî¿ ã³ïåðòðîô³¿ (ðèñ. 1 Á), 
à  òàêîæ ç àêòèâàö³ºþ ôàãîöèòàðíî-ðåçîðáòèâíèõ ôóíê-
ö³é çáåðåæåíèõ àñòðîãë³àëüíèõ êë³òèí. Ó çîíàõ, ä ìîç-
êîâèé êðîâîòîê â³äíîâèâñÿ, çíà÷íà ÷àñòèíà àñòðîöèò³â 
çáåð³ãàëà çâè÷àéíó ã³ñòîëîã³÷íó áóäîâó, â çíà÷í³é ÷àñòè-
í³ àñòðîöèò³â êîðè ³ á³ëî¿ ðå÷îâèíè âèÿâëÿëèñÿ ÿâèùà 
ã³ïåðòðîô³¿ ÿäðà, öèòîïëàçìè ³ â³äðîñòê³â. 

Ó öåé òåðì³í â³äçíà÷àºòüñÿ íåð³âíîì³ðíèé ðîçïîä³ë 
àñòðîãë³àëüíèõ êë³òèí: ä³ëÿíêè ç â³äñóòí³ñòþ àñòðîöèò³â 
÷åðåäóþòüñÿ ç ä³ëÿíêàìè äå ñïîñòåð³ãàëèñÿ ñêóï÷åííÿ 
ãë³îöèò³â, ùî ôîðìóâàëè äð³áí³ ãë³àëüíî-êë³òèíí³ âóçëè-
êè ïîðó÷ ç ïàòîëîã³÷íî-çì³íåíèìè íåéðîíàìè ³ íàâêî-
ëî ïîâíîêðîâíèõ ñóäèí. Ó ïðåïàðàòàõ, ³ìïðåãíîâàíèõ 
çà Cajal ³ Rio-Hortega, â öèòîïëàçì³ íå÷èñëåííèõ àñòðî-

  

Ðèñ. 1. À – ïîðóøåííÿ àðõ³òåêòîí³êè â êîð³ ìîçêó 
ç äåñòðóêòèâíèìè çì³íàìè àñòðîöèò³â. 

²ìïðåãíàö³ÿ çà Cajal. Çá³ëüø. ×100. 
Á – ã³ïåðïëàñòè÷íî-ïðîë³ôåðàòèâí³ çì³íè àñòðîãë³¿. 

²ìïðåãíàö³ÿ çà Cajal. Çá³ëüø. ×400.

À Á
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öèò³â ç óêîðî÷åíèìè ³ ïîòîâùåíèìè â³äðîñòêàìè âèÿâ-
ëÿëèñÿ çåðíèñò³ âêëþ÷åííÿ ôàãîöèòîâàíîãî ìàòåð³àëó.

Çàçâè÷àé çåðíèñò³ âêëþ÷åííÿ â öèòîïëàçì³ âèÿâ-
ëÿëèñÿ â àñòðîöèòàõ, ðîçòàøîâàíèõ íåïîäàë³ê â³ä ³øå-
ì³÷íî çì³íåíèõ êë³òèí àáî îáë³òåðîâàíèõ ì³êðîñóäèí. 
Àêòèâíà ïðîë³ôåðàö³ÿ àñòðîöèò³â ïðèçâîäèëà äî ñòà-
òèñòè÷íî äîñòîâ³ðíîãî çá³ëüøåííÿ çàãàëüíî¿ ê³ëüêîñ-
ò³ àñòðîöèò³â â êîð³ íà 15 äîáó ï³ñëÿ êë³í³÷íî¿ ñìåðò³ 
íà 27,88 % (ð = 0,05).

Ó ïîìåðëèõ ÷åðåç 16-60 ä³á ï³ñëÿ ïåðåíåñåíî¿ êë³-
í³÷íî¿ ñìåðò³ â ãîëîâíîìó ìîçêó ïåðåâàæàº ïðîë³ôåðà-
ö³ÿ ãë³àëüíèõ êë³òèí ³ ôîðìóâàííÿ çàì³ñíîãî ãë³îô³áðî-
çà íà ì³ñö³ ñåëåêòèâíî-íåéðîíàëüíèõ íåêðîç³â. Ïîðó÷ 
ç³ çìîðùåíèìè çàëèøêàìè ³øåì³÷íî-íåêðîòèçîâàíèõ 
íåéðîí³â àáî «ò³íÿìè» ë³çîâàíèõ íåðâîâèõ êë³òèí ñïî-
ñòåð³ãàëàñü ï³äâèùåíà ê³ëüê³ñòü ãë³àëüíèõ êë³òèí, ñåðåä 
ÿêèõ ïåðåâàæàëè àñòðîöèòè. ×åðåç 60 ä³á ï³ñëÿ êë³í³÷-
íî¿ ñìåðò³, ê³ëüê³ñòü àñòðîöèò³â â çîíàõ ôîðìóâàííÿ çà-
ì³ñíîãî ãë³îô³áðîçó áóëà ï³äâèùåíà íà 104,4 % â ïîð³â-
íÿíí³ ç óìîâíî êîíòðîëüíèìè ïîêàçíèêàìè. Âíàñë³äîê 
òàêîãî ïîºäíàííÿ ïîñòóïîâî¿ äåñòðóêö³¿ íåéðîí³â, ðå-
çîðáö³¿ òà ðåïàðàòèâíî¿ íåïîâíî¿ ðåïàðàö³¿, ôîðìóâàí-
íÿ ê³ñò ÿê ïðàâèëî íå â³äáóâàëîñÿ. Çàâäÿêè ãë³îô³áðî-
çó ìàêðîñòðóêòóðà ãîëîâíîãî ìîçêó íå çì³íþâàëàñÿ, 
îäíàê öå íå çàïîâíþº í³ ñòðóêòóðíî, í³ ôóíêö³îíàëüíî 
âåëè÷åçíèé äåô³öèò íåðâîâèõ êë³òèí ³ òîìó íå ñïðèÿëî 
â³äíîâëåííþ íåâðîëîã³÷íîãî ñòàòóñó õâîðèõ. 

Âèñíîâêè.
Ó ðàííüîìó ïîñòðåàí³ìàö³éíîìó ïåð³îä³ ïåðåâàæà-

þòü ìîçà¿÷í³ ïîñòàíîêñè÷í³ ïîøêîäæåííÿ ³ ðóéíóâàííÿ 
÷àñòèíè àñòðîöèò³â ³ç çìåíøåííÿì ¿õ ê³ëüêîñò³ â ïåðø³ 
6 ãîäèí ï³ñëÿ êë³í³÷íî¿ ñìåðò³ íà 26,5 %, à ÷åðåç 1 äîáó – 
íà 17,7 %.

×åðåç 3 äîáè ï³ñëÿ êë³í³÷íî¿ ñìåðò³ â óìîâàõ íàðîñ-
òàþ÷îãî íàáðÿêó ãîëîâíîãî ìîçêó âèÿâëÿþòüñÿ îçíàêè 
çíà÷íîãî íàáóõàííÿ àñòðîöèò³â ç³ çá³ëüøåííÿì ïëîù³ 
¿õ ïåð³êàð³îíà ³ ôîðìóâàííÿì íàáðÿêëèõ àñòðîöèò³â 
Í³ñëÿ, ùî â³äîáðàæàº êîìïåíñàòîðíî-ïðèñòîñóâàëüí³ 
çì³íè, ÿê³ íàïðàâëåí³ íà ïîïåðåäæåííÿ ã³ïåðã³äðîòàö³¿ 
ì³æêë³òèííèõ ïðîñòîð³â.

Ó â³ääàëåíîìó ïîñòðåàí³ìàö³éíîìó ïåð³îä³ ïåðåâà-
æàþòü ã³ïåðïëàñòè÷íî-ïðîë³ôåðàòèâí³ çì³íè àñòðîãë³¿ 
ç ôîðìóâàííÿì çàì³ñíîãî ãë³îô³áðîçà íà ì³ñö³ ñåëåê-
òèâíî-íåéðîíàëüíèõ íåêðîç³â.

Ç îãëÿäó íà òå, ùî äîòåïåð çàëèøàþòüñÿ ìàëîâèâ-
÷åíèìè ïèòàííÿ, ÿê³ ñòîñóþòüñÿ çàõèñíîãî ³ óøêîäæóþ-
÷îãî âïëèâó àêòèâîâàíî¿ àñòðîãë³¿ íà íåéðîíè ïðè ð³ç-
íèõ óøêîäæåííÿõ ãîëîâíîãî ìîçêó [12], ïåðñïåêòèâè 
ïîäàëüøèõ äîñë³äæåíü â äàííîìó íàïðÿìêó ïåðåä-
áà÷àþòü á³ëüø äåòàëüíå âèâ÷åííÿ ðåàêòèâíèõ ³ êîì-
ïåíñàòîðíî-ïðèñòîñóâàëüíèõ çì³í àñòðîãë³¿, ÿêà ìîæå 
áóòè îá’ºêòîì òåðàïåâòè÷íîãî âïëèâó äëÿ çàáåçïå÷åí-
íÿ íåéðîïðîòåêö³¿ ó õâîðèõ ç ³øåì³÷íèìè óøêîäæåííÿ-
ìè ÖÍÑ.
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ÌÎÐÔÎËÎÃ²×Í² ÇÌ²ÍÈ ÀÑÒÐÎÖÈÒ²Â ÃÎËÎÂÍÎÃÎ ÌÎÇÊÓ ÏÐÈ ÏÎÑÒÐÅÀÍ²ÌÀÖ²ÉÍ²É ÅÍÖÅÔÀËÎÏÀÒ²¯ 
Òåðòèøíèé Ñ.².
Ðåçþìå. ç ìåòîþ âèâ÷åííÿ ïàòîìîðôîëîã³÷íèõ çì³í àñòðîãë³¿ â äèíàì³ö³ ïîñòðåàí³ìàö³éíîãî ïåð³îäó ïðîâåäå-

íî íåéðîìîðôîëîã³÷íèé àíàë³ç ãîëîâíîãî ìîçêó 24 ïîìåðëèõ õâîðèõ ó â³ö³ â³ä 35 äî 52 ðîê³â, ÿê³ ïåðåíåñëè êë³í³÷íó 
ñìåðòü òðèâàë³ñòþ â³ä 3 äî 20 õâèëèí ³ ïðîæèëè ï³ñëÿ íå¿ â³ä 6 ãîäèí äî 60 ä³á. Âñòàíîâëåíî, ùî ó ðàííüîìó ïîñòðå-
àí³ìàö³éíîìó ïåð³îä³ ðîçâèâàþòüñÿ ìîçà¿÷í³ ïîñòàíîêñè÷í³ óøêîäæåííÿ ³ ðóéíóâàííÿ ÷àñòèíè àñòðîöèò³â ³ç çìåí-
øåííÿì ¿õ ê³ëüêîñò³ â ïåðø³ 6 ãîäèí ï³ñëÿ êë³í³÷íî¿ ñìåðò³ íà 26,5 %, à ÷åðåç 1 äîáó – íà 17,7 %. ×åðåç 3 äîáè ï³ñëÿ 
êë³í³÷íî¿ ñìåðò³ âèÿâëÿþòüñÿ îçíàêè çíà÷íîãî íàáóõàííÿ àñòðîöèò³â ç³ çá³ëüøåííÿì ïëîù³ ¿õ ïåð³êàð³îíà ³ ôîðìó-
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âàííÿì íàáðÿêëèõ àñòðîöèò³â Í³ñëÿ. Ó â³ääàëåíîìó ïîñòðåàí³ìàö³éíîìó ïåð³îä³ ïåðåâàæàþòü ã³ïåðïëàñòè÷íî-ïðî-
ë³ôåðàòèâí³ çì³íè àñòðîãë³¿ ç ôîðìóâàííÿì çàì³ñíîãî ãë³îô³áðîçà íà ì³ñö³ ñåëåêòèâíî-íåéðîíàëüíèõ íåêðîç³â.

Êëþ÷îâ³ ñëîâà: àñòðîöèòè ãîëîâíîãî ìîçêó, ïîñòðåàí³ìàö³éíà åíöåôàëîïàò³ÿ.

ÓÄÊ 616.831-091.8:616.831-036.884-08
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß ÀÑÒÐÎÖÈÒÎÂ ÃÎËÎÂÍÎÃÎ ÌÎÇÃÀ ÏÐÈ ÏÎÑÒÐÅÀÍÈÌÀÖÈÎÍÍÎÉ 

ÝÍÖÅÔÀËÎÏÀÒÈÈ 
Òåðòûøíûé Ñ.È.
Ðåçþìå. Ñ öåëüþ èçó÷åíèÿ ïàòîìîðôîëîãè÷åñêèõ èçìåíåíèé àñòðîãëèè â äèíàìèêå ïîñòðåàíèìàöèîí-

íîãî ïåðèîäà ïðîâåäåí íåéðîìîðôîëîãè÷åñêèé àíàëèç ãîëîâíîãî ìîçãà 24 óìåðøèõ áîëüíûõ â âîçðàñòå îò 35 
äî 52 ëåò, ïåðåíåñøèõ êëèíè÷åñêóþ ñìåðòü äëèòåëüíîñòüþ îò 3 äî 20 ìèíóò è ïðîæèâøè ïîñëå íåå îò 6 ÷àñîâ 
äî 60 ñóòîê. Óñòàíîâëåíî, ÷òî â ðàííåì ïîñòðåàíèìàöèîííîì ïåðèîäå ðàçâèâàþòñÿ ìîçàè÷íûå ïîñòàíîêñè÷åñêèå 
ïîâðåæäåíèÿ è ðàçðóøåíèå ÷àñòè àñòðîöèòîâ ñ óìåíüøåíèåì èõ êîëè÷åñòâà â ïåðâûå 6 ÷àñîâ ïîñëå êëèíè÷åñêîé 
ñìåðòè íà 26,5 %, à ÷åðåç 1 ñóòêè – íà 17,7 %. ×åðåç 3 äíÿ ïîñëå êëèíè÷åñêîé ñìåðòè âûÿâëÿþòñÿ ïðèçíàêè çíà-
÷èòåëüíîãî íàáóõàíèÿ àñòðîöèòîâ ñ óâåëè÷åíèåì ïëîùàäè èõ ïåðèêàðèîíà è ôîðìèðîâàíèåì òó÷íûõ àñòðîöèòîâ 
Íèñëÿ. Â îòäàëåííîì ïîñòðåàíèìàöèîííîì ïåðèîäå ïðåîáëàäàþò ãèïåðïëàñòè÷åñêè-ïðîëèôåðàòèâíûå èçìåíå-
íèÿ àñòðîãëèè ñ ôîðìèðîâàíèåì çàìåñòèòåëüíîãî ãëèîôèáðîçà íà ìåñòå ñåëåêòèâíî-íåéðîíàëüíûõ íåêðîçîâ.

Êëþ÷åâûå ñëîâà: àñòðîöèòû ãîëîâíîãî ìîçãà, ïîñòðåàíèìàöèîííàÿ ýíöåôàëîïàòèÿ

UDC 616.831-091.8:616.831-036.884-08
The Morphological Changes of Astrocytes in the Brain in Cases of Postresuscitational Encephalopathy
Òertishniy S.I.
Abstract. In order to elucidate morphological changes of astroglia in the dynamics of the postresuscitation period 

(PRP), neuromorphological analysis of the brain was conducted on 24 patients, who withstood clinical death from 3 
to 20 minutes and remained alive afterwards from 6 hours to 60 days. The mean age was 35 to 52 years. Tissue specimens 
were stained by hematoxylin and eosin, toluidine blue, gallocyanin, impregnated by Cajal y Rio-Hortega. Morphometrical 
analysis was conducted with the help of a computer system for digital analysis, KS 200 (Kontron Elektronik, Germany, 
lic. ¹0200299). Quantitative data were processed in a computer program, Statistica 6.1 for Windows (serial number 
AXXR712D833214FAN5). 

Obtained results and discussion: Adverse course of postresuscitational encephalopathy was noted in all autopsy ob-
servations, which was caused by serious pathology of the preceding clinical death, prolonged or repeated cardiac ar-
rests, as well as uncorrectable metabolic disorders after clinical death. After 6 hours of clinical death the structure of most 
astrocytes was almost unchangeable. After 1 day a uniform increase in the volume of the brain with cerebral cortex relief 
flattening was observed. Sharp expansion of astroglial processes around neurons and cortical blood vessels was estab-
lished histologically. In most microvessels, various types of microcirculatory disorders with occlusion of the microvascu-
lature were noted: haemoconcentration with aggregation of red blood cells, leading to a sharp decrease of blood flow, 
with leukocyte and platelet aggregates as well. A phenomenon of granular disintegration was observed in perivascular 
astrocytes, also there was marked granular disintegration of thickened perivascular terminals and around the neuronal 
processes of astrocytes. The number of astrocytes with pyknotic nuclei in the cerebral cortex grew up to 5.4 %. According 
to the morphometrical data, the quantity of astrocytes decreased to 26.5 % during first 6 hours after clinical death com-
pared with the comparison group after 1 day on 17.7 % (ð = 0.05). Such a decrease in cell number obviously reflects their 
destruction and lysis during early PRP. The process of astrocytic destruction was a mosaic, not diffuse in nature. 

Three days after clinical death, marked expansion of perineural and perivascular astrocytes, and granular disinte-
gration of some parts of astrocytes around bloodless blood vessels, was noted. We found that the cross sectional area 
of astrocyte nuclei increased to 5.02 % comparative with early period of PRP. Astrocyte swelling with activation of satel-
litosis was also registered.

Disturbance of the ordered neuronal architecture in the brain cortex was determined on day 7-9 of the postresuscita-
tional period. There were areas void of astrocytes alternating with clusters of gliocytes, which formed small cellular-glial 
nodules. Grainy inclusions of phagocytosed material appeared in the cytoplasm of few astrocytes with shortened and 
thickened processes. The whole number of astrocytes in the brain cortex increased to 27.88 % on the 15th day after clini-
cal death (ð = 0.05). After 16-60 days, proliferative changes of astroglia with formation of substitutive gliofibrosis in place 
of selective neuronal necrosis became predominant. After 60 days the number of astrocytes in substitutional zones 
of gliofibrosis was increased by 104.4 % compared to control indexes. Because of the gliofibrosis, the brain structure did 
not change, but it did not fill the neither structural nor functional huge deficit of nerve cells and therefore didn’t contribute 
to the restoration of neurological status of patients.

Prospects for further research in this area include a detailed study of reactive and compensatory-adaptive changes 
of astroglia that can be the object of therapeutic intervention to provide neuroprotection in patients with ischemic lesions 
of the CNS.
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