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Ðåôåðàò
Ìåòà. Âèâ÷èòè óëüòðàì³êðîñêîï³÷í³ çì³íè ó ãîëîâíîãî
ìîçêó ùóð³â ë³í³¿ Â³ñòàð ïðè ìîäåëüîâàíîìó ³øåì³÷íîìó
åìáîë³÷íîìó ³íñóëüò³.
Ìàòåð³àë ³ ìåòîäè. Ìàòåð³àëîì äîñë³äæåííÿ ñòàëè ³í-
òàêòí³ ñàìö³ ùóð³â ë³í³¿ Â³ñòàð 3-õ ì³ñÿ÷íîãî â³êó
(n=252) òà îñîáèíè ç ìîäåëüîâàíèì ³øåì³÷íèì ³íñóëü-
òîì, çà ÿêèìè ñïîñòåð³ãàëè ïðîòÿãîì 28 ä³á. Óëüòðà-
ì³êðîñêîï³÷íå äîñë³äæåííÿ ïðîâîäèëè òðàäèö³éíî. Øìà-
òî÷êè ãîëîâíîãî ìîçêó âèäàëÿëè, ïðîìèâàëè, ô³êñóâàëè
ó 2%-ìó ãëóòàðîâîìó àëüäåã³ä³, ï³ääàâàëè ïîñòô³êñàö³¿
ó 1%-ìó îêñèä³ îñì³þ, çíåâîäíþâàëè. Óëüòðàòîíê³ çð³çè
êîíòðàñòóâàëè, àíàë³çóâàëè ó åëåêòðîííîìó ì³êðîñêîï³
("Olympus", ßïîí³ÿ); ôîòî´ðàôóâàëè öèôðîâîþ êàìåðîþ
"Canon EOS-3000".
Ðåçóëüòàòè é îáãîâîðåííÿ. Âñòàíîâëåíî, ùî ïðîòÿãîì
1-¿-17-¿ ä³á ñïîñòåðåæåííÿ â³äáóâàâñÿ âèðàçíèé ñòðóê-
òóðíî-ôóíêö³îíàëüíèé ðåãðåñ íåéðîöèò³â òà åíäîòåë³þ
ì³êðîñóäèí ãîëîâíîãî ìîçêó. Îñòàíí³é ïîâ'ÿçóâàëè ³ç ðîç-
âèòêîì òðîìáîçó, çì³íàìè òðîô³êè, ðîçâèòêîì äåñòðóê-
ö³¿, íåêðîçó. Õàðàêòåðíèìè ìîðôîëî´³÷íèìè îçíàêàìè
ââàæàëè çì³íè ó ÿäåðíî-öèòîïëàçìàòè÷íîìó ñï³ââ³äíî-
øåíí³ êë³òèí, ðîçâèòîê ïàòîëî´³÷íî¿ çåðíèñòîñò³, âà-
êóîë³çàö³þ öèòîïëàçìè, ã³ïåðõðîìàòîç, êàð³îï³êíîç, ïå-
ðåðîçïîä³ë õðîìàòèíó, ïîÿâó òà ïîçíà÷åíå çá³ëüøåííÿ
÷èñåëüíîñò³ ìåãàêàð³îöèò³â ó êðîâîíîñíîìó ðóñë³.
Âèñíîâêè. Óëüòðàì³êðîñêîï³÷í³ çì³íè ó êîð³ ãîëîâíîìó
ìîçêó ñàìö³â ùóð³â ë³í³¿ Â³ñòàð íîñèëè ôàçíèé õàðàêòåð;
çàëåæàëè â³ä ñòðîê³â äåáþòó ìîäåëüîâàíîãî ³øåì³÷íîãî
åìáîë³÷íîãî ³íñóëüòó; ïîëÿãàëè ó äåñòðóêö³¿ åíäîòåë³î-
öèò³â, ãë³¿, ÿäåðíî-öèòîïëàçìàòè÷íèõ êîìïîíåíò³â íåé-
ðîí³â, ôîðìóâàíí³ ó çîíàõ óøêîäæåíü ãë³àëüíèõ êèñò,
ãë³î-ñïîëó÷åíîòêàíèííèõ ðóáö³â.
Êëþ÷îâ³ ñëîâà: åëåêòðîííî-ì³êðîñêîï³÷íå äîñë³äæåííÿ,
ãîëîâíèé ìîçîê, ñàìö³ ùóð³â ë³í³¿ Â³ñòàð, ìîäåëüîâàíèé
³øåì³÷íèé åìáîë³÷íèé ³íñóëüò

Abstract
ELECTRON MICROSCOPIC
INVESTIGATIONS OF WISTAR MALE RAT
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Aim. To study ultramicroscopic changes in the brain of Wistar
rats in a model of ischaemic embolic stroke.
Methods. Three-month-old, intact male Wistar rats (n=252)
as a model of ischaemic stroke were observed for 28 days.
Ultramicroscopic examination was carried out in the
traditional way. Portions of the brain were removed, washed,
fixed in 2% glutaric aldehyde, subjected to postfixation in
1% osmium oxide, and dehydrated. Ultrafine sections were
contrasted, analysed under an electron microscope, and
photographed with a digital camera.
Results. It was found that a pronounced structural-
functional regression of neurocytes and endothelium of
cerebral microvessels took place during days 1-17. The
regression was attributed to development of thrombosis,
trophic changes, development of destruction, and necrosis.
Characteristic morphological signs consisted of changes in
the nucleus/cytoplasm ratio of cells, development of
pathological granularity, vacuolization of cytoplasm,
hyperchromatosis, karyopyknosis, redistribution of
chromatin, and appearance of a markedly increased number
of megakaryocytes in the bloodstream.
Conclusions. Ultramicroscopic changes in the cerebral
cortex of male Wistar rats were of a phasic character and
depended on the terms of the start of the ischaemic embolic
stroke. They consisted of destruction of endotheliocytes, glia,
and nucleocytoplasmic components of neurons, and
formation of glial cysts and glia-connective tissue scars in
the areas of the lesion.
Keywords: electronic microscopy, brain, male Wistar rats,
ischaemic embolic stroke model
e Wistar rats, modelled ischaemic embolic stroke

Âñòóï
Íà ñüîãîäí³ ³øåì³÷íèé ³íñóëüò ðîçö³íþºòüñÿ ôà-
õ³âöÿìè ÿê çàãðîçëèâà ïðîáëåìà ñó÷àñíî¿ íåâðî-
ëî´³¿. Â Óêðà¿í³ çà äàíèìè Äåðæêîìñòàòó â³ä íüîãî
ñòðàæäàº ïîíàä 110-130 òèñÿ÷ íàñåëåííÿ [1, 2].
Ó äîñë³äíèê³â ñôîðìóâàëîñÿ ñòàâëåííÿ äî ³íñóëü-
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òó ÿê äî íåâ³äêëàäíîãî ñòàíó ç ð³âíåì ëåòàëüíîñò³
á³ëüøèì, í³æ ó ïåðåâàæíî¿ ÷èñåëüíîñò³ òèï³â ðà-
êó. ²ç îãëÿäó íà öå, çàïîðóêîþ óñï³øíî¿ ³íòåðâåíö³¿
³íñóëüòó ââàæàþòü éîãî ðàííº ðîçï³çíàííÿ [3].
Ó ðîçâ'ÿçàíí³ ö³º¿ ïðîáëåìè ïåâíå ì³ñöå â³äâî-
äèòüñÿ âèêîðèñòàííþ àðñåíàëó âèñîêîòåõíîëî-
´³÷íèõ çàñîá³â ä³à´íîñòèêè (åëåêòðîííà ì³êðîñêî-
ï³ÿ), ùî íàäàþòü îñòàòî÷íî¿ â³äïîâ³ä³ ñòîñîâíî
õàðàêòåðó óøêîäæåíü, ¿õíüî¿ ãëèáèíè, â³äíîâíèõ
ðåçåðâ³â, ñòðîê³â ðåàë³çàö³¿ îñòàíí³õ [4]. Âïðîâà-
äæåííÿ óëüòðàì³êðîñêîï³÷íî¿ ä³à´íîñòèêè çì³í ó
ðàç³ ³íñóëüòó ñïðèÿº êîíêðåòèçàö³¿ ñòðóêòóðíî-
ôóíêö³îíàëüíèõ êðèòåð³¿â çàõâîðþâàííÿ, âèÿâ-
ëåííþ éîãî ïåðâèííèõ îçíàê. Âðàõóâàííÿ öèõ
ôàêòîð³â - çàïîðóêà âèñîêî¿ â³ðîã³äíîñò³ åôåêòèâ-
íîãî âïëèâó íà ³øåì³÷íèé ïðîöåñ [5, 6]. Îñê³ëüêè
äàí³ ïèòàííÿ ïåâíîþ ì³ðîþ çàëèøàþòüñÿ ïîçà
óâàãîþ ôàõ³âö³â [7], àêòóàëüí³ñòü äîñë³äæåííÿ
óëüòðàì³êðîñêîï³÷íèõ çì³í ïðè ìîäåëüîâàíîìó
³øåì³÷íîìó åìáîë³÷íîìó ³íñóëüò³, íå âèêëèêàº
æîäíîãî ñóìí³âó.

Ìàòåð³àë ³ ìåòîäè
Ìàòåð³àëîì äîñë³äæåííÿ ñòàëè ³íòàêòí³ ñàìö³ ùó-
ð³â ë³í³¿ Â³ñòàð 3-õ ì³ñÿ÷íîãî â³êó (n=252) òà îñîáè-
íè ç ìîäåëüîâàíèì ³øåì³÷íèì ³íñóëüòîì [6, 8], çà
ÿêèìè ñïîñòåð³ãàëè ïðîòÿãîì 28 ä³á. Òâàðèí âèâî-
äèëè ³ç åêñïåðèìåíòó øëÿõîì ïåðåäîçóâàííÿ êåòà-
ì³íîâîãî íàðêîçó ³ç ðîçðàõóíêó 250 ì´ íà ê´ âàãè
òâàðèíè. Ìåòîä åëåêòðîííî¿ òðàíñì³ñ³éíî¿ ì³êðî-
ñêîï³¿ âèêîðèñòîâóâàâñÿ äëÿ âèÿâëåííÿ òà âèâ÷åííÿ
óëüòðàñòðóêòóðíèõ çì³í ó äâîì³ðí³é ñèñòåì³ êîîð-
äèíàò. Øìàòî÷êè ãîëîâíîãî ìîçêó, ñóäèí îá'ºìîì
0,1 ñì. êóá. âèäàëÿëè, ïðîìèâàëè ó ïðîòî÷í³é âîä³.
Îòðèìàíèé ìàòåð³àë ô³êñóâàëè ó 2%-ìó ãëóòàðî-
âîìó àëüäåã³ä³ íà ôîñôàòíîìó áóôåð³ (ðÍ=7,3-7,4).
Çà öèì ôðà´ìåíòè ï³ääàâàëè ïîñòô³êñàö³¿ ó 1%-ìó
îêñèä³ îñì³þ íà ôîñôàòíîìó áóôåð³ (ðÍ=7,3-7,4),
çíåâîäíþâàëè ó ñïèðòàõ, àöåòîí³, çàëèâàëè â åïîí-
àðàëäèò. Óëüòðàòîíê³ çð³çè, òîâùèíîþ 40-50 íì, âè-
ãîòîâëÿëè íà óëüòðàòîì³ (Reicherdt-Jung (Àâñòð³ÿ),
êîíòðàñòóâàëè óðàí³ë-àöåòàòîì, öèòðàòîì ñâèíöþ,
àíàë³çóâàëè (õ 6000; õ 8000; õ 10000; õ 15600; õ
16800; õ 20400) ó åëåêòðîííîìó ì³êðîñêîï³
("Olympus", ßïîí³ÿ). Àíàë³ç ðåçóëüòàò³â äîñë³äæåííÿ
ïðîâîäèëè ó ïîð³âíÿëüíîìó àñïåêò³ (ó çàëåæíîñò³
â³ä åêñïîçèö³éíèõ ñòðîê³â ñïîñòåðåæåííÿ). Ôîòî-
´ðàôóâàííÿ âèêîíóâàëè çà äîïîìîãîþ öèôðîâî¿ êà-
ìåðè "Canon EOS-3000".

Ðåçóëüòàòè é îáãîâîðåííÿ
Åëåêòðîííî-ì³êðîñêîï³÷íå äîñë³äæåííÿ êîðè ãî-
ëîâíîãî ìîçêó ùóð³â ë³í³¿ Â³ñòàð êîíòðîëüíî¿ ãðó-
ïè ö³ëêîì â³äïîâ³äàëè ñòàòåâî-â³êîâ³é íîðì³ ëà-
áîðàòîðíèõ òâàðèí çàçíà÷åíî¿ ë³í³¿, âîãíèùà çà-
ïàëåíü, êàëüöèíîçó, êðîâîâèëèâ³â íå ñïîñòåð³-
ãàëè. ²ç îãëÿäó íà îñòàííº, ìîðôîëî´³÷íà õàðàê-
òåðèñòèêà çðàçê³â ïðåïàðàò³â ó äàí³é ãðóï³ íå äå-
òàë³çóâàëè.

Óëüòðàì³êðîñêîï³÷íå äîñë³äæåííÿ çà óìîâ
ìîäåëüîâàíîãî ³øåì³÷íîãî ³íñóëüòó ïðîäåìîí-
ñòðóâàëî íàÿâí³ñòü çì³í, ùî íîñèëè ôàçíèé
õàðàêòåð, çàëåæàëè â³ä åêñïîçèö³éíèõ ñòðîê³â
åêñïåðèìåíòàëüíîãî ïåð³îäó [9], ñòîñóâàëèñü
óëüòðàñòðóêòóðè íåéðîöèò³â, ãë³àëüíèõ åëåìåíò³â
òà ì³êðîñóäèí. Íàéá³ëüø âèðàçí³ çì³íè ó áóäîâ³
ñòðóêòóð ãîëîâíîãî ìîçêó ë³í³éíèõ ùóð³â, ÿê³ õà-
ðàêòåðèçóâàëè ïåðøó äîáó ñïîñòåðåæåííÿ, ïî-
â'ÿçóâàëè ³ç äåáþòîì íåêðîòè÷íèõ ïðîöåñ³â. Îñ-
òàíí³ ïîçíà÷àëèñü íàÿâí³ñòþ íåéðîöèò³â ç îçíà-
êàìè óøêîäæåíü: âàêóîë³çàö³ÿ, ï³êíîç ÿäåð, åêòî-
ï³ÿ ÿäåðåöü, âàêóîë³çàö³ÿ öèòîïëàçìè, çá³ëüøåííÿ
ë³çîñîìàëüíèõ âêëþ÷åíü, ã³ïåðõðîìí³ñòü. Ãåîìåò-
ðè÷í³ñòü çîâí³øíüî¿ áóäîâè óøêîäæåíèõ íåéðî-
í³â ïîâòîðþâàëè ÿäðà òà ÿäåðöÿ îñòàíí³õ, ùî õà-
ðàêòåðèçóâàëèñü ã³ïåðõðîìí³ñòþ òà ãîìî´åíí³ñòü
ñòðóêòóðè, çàâäÿêè ÷îìó çëèâàëèñü ³ç öèòîïëàç-
ìîþ, ïîâí³ñòþ âòðà÷àþ÷è ç íåþ ìåæó (ðèñ. 1).
Äèôóçíî çîñåðåäæåí³ óøêîäæåí³ íåéðîöèòè
ðåºñòðóâàëè ó äåê³ëüêîõ çîíàõ ³ïñ³ëàòåðàëüíèõ

Ðèñ. 1
Ä³ëÿíêà ãîëîâíîãî ìîçêó ñàìöÿ ùóðà ë³í³¿ Â³ñòàð 3-õ-

ì³ñÿ÷íîãî â³êó (ãðóïà òâàðèí ç ìîäåëüîâàíèì
³øåì³÷íèì ³íñóëüòîì, ïåðøà äîáà ñïîñòåðåæåííÿ).

Åðèòðîöèòàðí³ êë³òèíè ó îòâîð³ êàï³ëÿðà. Äåñòðóêö³ÿ
ñò³íêè êàï³ëÿðà. Ïåðèâàñêóëÿðíèé íàáðÿê.

Êîíòðàñòóâàííÿ çà Ðåéíîëüäñîì. Çá³ëüøåííÿ: õ 15600
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ï³âêóëü ãîëîâíîãî ìîçêó. Êîíòðàëàòåðàëüíà ï³â-
êóëÿ íàðàõîâóâàëà ëèøå ïîîäèíîê³ óøêîäæåí³
êë³òèíè. Â óëüòðàñòðóêòóð³ êàï³ëÿð³â (ó çàçíà÷åíèé
ïåð³îä) âèÿâëÿëè ïåðâèíí³ îçíàêè óøêîäæåííÿ
ñò³íîê ç³ çì³íàìè ðîçì³ð³â îòâîð³â ì³êðîñóäèí.
Öèðêóëþþ÷ó ïîïóëÿö³þ åðèòðîöèò³â äîïîâíþ-
âàëè ìåãàêàð³îöèòè, äîêè ùî ïîîäèíîê³ òðîì-
áîöèòàðí³ ïëàñòèíè.

Òðåòÿ äîáà ñïîñòåðåæåííÿ ïîçíà÷àëàñü
ïîñèëåííÿì äåñòðóêòèâíèõ ïðîöåñ³â ó íåéðîíàõ.
Â³äçíà÷àëè êë³òèíè ç îçíàêàìè õðîìàòîë³çó (çíèê-
íåííÿ öèòîïëàçìàòè÷íèõ âêëþ÷åíü, ðîç÷èíåííÿ
ìåìáðàííèõ ñòðóêòóð, äåñòðóêö³ºÿ åíäîïëàçìà-
òè÷íîãî ðåòèêóëóìó, çàì³ùåííÿì öèñòåðí ãðóïà-
ìè äèñêðåòíèõ áóëüá). Â³äì³÷àëèñü ïîÿâà âàêóîëü,
çíèêíåííÿ ðèáîñîì. Öåé ïåð³îä äîñë³äæåííÿ
õàðàêòåðèçóâàâñÿ á³ëüøîþ âèðàçí³ñòþ óëüòðàì³ê-
ðîñêîï³÷íèõ çì³í, ùî â³äáóâàëèñü ó ñòðóêòóð³ êà-
ï³ëÿð³â. Äèñòðîô³ÿ êë³òèí, ÿê³ óòâîðþâàëè ¿õí³
ñò³íêè ñóïðîâîäæóâàëàñü ïðîöåñàìè íàêîïè÷åí-
íÿ ë³çîñîìàëüíèõ âêëþ÷åíü, ë³ïîôóñöèíîâèõ
´ðàíóë, ðîçïàäîì ì³òîõîíäð³é. Ó âíóòð³øíüîìó
øàð³ â³äì³÷àëè ðîçðîñòàííÿ òà ã³ïåðïëàç³þ åíäî-
òåë³þ. Õàðàêòåðíèìè äëÿ ö³º¿ äîáè ñòàëè íàáðÿê
àñòðîöèòàðíèõ â³äðîñòê³â, ïîÿâà ñêóï÷åíü ãë³àëü-
íèõ êë³òèí. Äåñòðóêòèâíî-äå´åíåðàòèâí³ ïðîöå-
ñè íîñèëè ðîçïîâñþäæåíèé õàðàêòåð, ïåðåäó-
âàëè íåêðîçó. Â ä³ëÿíêàõ çîñåðåäæåííÿ ïàòîëî-
´³÷íî çì³íåíèõ êàï³ëÿð³â ñïîñòåð³ãàëè êë³òèíè-

ò³í³ (êàð³îöèòîë³çèñ). Çà öèì ÷³òêî ïðîñë³äêîâó-
âàëàñü çàëåæí³ñòü çì³í åëåìåíò³â îäíîãî ëàíöþ-
ãà: íåéðîöèò- êàï³ëÿð- ãë³ÿ [10] (ðèñ. 2). Ñüîìà
äîáà ñïîñòåðåæåííÿ ó ãðóï³ òâàðèí ç ìîäåëüî-
âàíèì ³øåì³÷íèì ³íñóëüòîì äåìîíñòðóâàëà íå-
çíà÷íå ïðèãàëüìîâóâàííÿ ðóéí³âíèõ ïðîöåñ³â.
Íåêðîòè÷í³ çîíè âèäàâàëèñü íåîäíîð³äíèìè,
"ìîçà¿÷íèìè". Íà òë³ ðóéíàö³é öèòîàðõ³òåêòîí³÷-
íî¿ îð´àí³çàö³¿ êîðè (â³äñóòí³ñòü äèôåðåíö³àö³¿
ïåðøîãî òà äðóãîãî øàðó), ñïîñòåð³ãàëè âåëèê³
çîíè ðîçì'ÿêøåííÿ íåêðîòè÷íèõ âîãíèù, â öåíò-
ð³ ÿêèõ çîñåðåäæóâàëèñü àìîðôí³ ìàñè çàãèáëî¿
òêàíèíè. Óòèë³çàö³ÿ äåòðèòó ðåºñòðóâàëè ëèøå
ó íåçíà÷íèõ ôðà´ìåíòàõ óøêîäæåíèõ îáëàñòåé
ãîëîâíîãî ìîçêó. Íà ìåæ³ êîðè òà ïðèëåãëèõ äî
íå¿ îáîëîíîê ñïîñòåð³ãàëè ñêóï÷åííÿ ô³áðîáëàñ-
òîïîä³áíèõ êë³òèí (ðåçóëüòàòè ðîçðîñòàííÿ óø-
êîäæåíèõ ìîçêîâèõ îáîëîíîê). Íåêðîòè÷í³ ä³ëÿí-
êè îòî÷óâàëè ñêóï÷åííÿ ëåéêîöèò³â. Ïðîöåñè
ðóéíàö³¿ ³í³ö³þâàëè ðîçâèòîê çàïàëüíèõ ðåàêö³é
(ëåéêî-ë³ìôîöèòàðíà ³íô³ëüòðàö³ÿ). Ó áåçïîñå-
ðåäí³é áëèçüêîñò³ äî íèõ ðåºñòðóâàëè ä³ëÿíêè
àñòðîöèò³â. Â³äçíà÷àâñÿ îáåðåæíèé ñòàðò îð´à-
í³çàö³¿ äåñòðóêòèâíèõ âîãíèù, ÿêèé ñóïðîâîäæó-
âàëè ïðîë³ôåðàö³ÿ ô³áðîàñòðîöèò³â, íîâîóòâî-
ðåííÿ ì³êðîñóäèí òà êîëà´åíîâèõ âîëîêîí [11, 12]
(ðèñ. 3). Ó îòâîðàõ êàï³ëÿð³â-ñòàá³ë³çîâàíèé öè-
òîëî´³÷íèé ñïåêòð (åðèòðîöèòè, ëåéêîöèòàðí³
êë³òèíè). ×èñåëüí³ñòü òðîìáîöèò³â ñóòòºâî çìåí-

Ðèñ. 2
Ä³ëÿíêà ãîëîâíîãî ìîçêó ñàìöÿ ùóðà ë³í³¿ Â³ñòàð 3-õ-

ì³ñÿ÷íîãî â³êó (ãðóïà òâàðèí ç ìîäåëüîâàíèì
³øåì³÷íèì ³íñóëüòîì, òðåòÿ äîáà ñïîñòåðåæåííÿ).

Íåéðîöèò ç îçíàêàìè ë³ç³ñó òà äåñòðóêö³¿
öèòîïëàçìàòè÷íî¿ ìåìáðàíè, êë³òèííèõ îð´àíåë.

Ïåðèíóêëåàðíèé íàáðÿê. Êîíòðàñòóâàííÿ çà
Ðåéíîëüäñîì. Çá³ëüøåííÿ: õ 8000

Ðèñ. 3
Ä³ëÿíêà ãîëîâíîãî ìîçêó ñàìöÿ ùóðà ë³í³¿ Â³ñòàð 3-õ-

ì³ñÿ÷íîãî â³êó (ãðóïà òâàðèí ç ìîäåëüîâàíèì
³øåì³÷íèì ³íñóëüòîì, ñüîìà äîáà ñïîñòåðåæåííÿ).

Ãëèá÷àñòèé ðîçïàä ðå÷îâèíè ãîëîâíîãî ìîçêó.
Êèñòîïîä³áí³ ïîðîæíèíè. Äåñòðóêö³ÿ ì³ºë³íîâèõ òà
áåçì³ºë³íîâèõ íåðâîâèõ âîëîêîí. Êîíòðàñòóâàííÿ çà

Ðåéíîëüäñîì. Çá³ëüøåííÿ: õ 8000
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øåíà, ìåãàêàð³îöèòè-ïîîäèíîê³.
Íà ÷îòèðíàäöÿòó äîáó ñïîñòåðåæåííÿ â³ä-

çíà÷àëè ³íòåíñèô³êàö³þ ïðîöåñ³â, ïîâ'ÿçàíèõ ³ç
óòèë³çàö³ºþ êë³òèííîãî äåòðèòó òà îð´àí³çàö³ºþ
äåñòðóêòèâíèõ âîãíèù. Çàçíà÷åí³ ïðîöåñè ñó-
ïðîâîäæóâàëè ôîðìóâàííÿ ë³êâîðíî-ãë³àëüíèõ
êèñò, óòâîðåííÿ ãë³àëüíèõ ðóáö³â. Ó çîíàõ êîëèø-
í³õ âîãíèù íåêðîç³â - ð³çí³ çà âåëè÷èíàìè òà ðîç-
ì³ðàìè ïîðîæíèíè ç íàÿâíèìè îáîëîíêàìè, óò-
âîðåíèìè îäíèì-äåê³ëüêîìà øàðàìè ãë³àëüíèõ
êë³òèí. Ðóáö³, ùî ôîðìóâàëèñü ³ç ê³ëüêîõ óïîðÿä-
êîâàíèõ øàð³â àñòðîöèò³â, ó ðàç³ ðîçïîâñþäæå-
íîñò³ óøêîäæåíü íàáóâàëè îçíàê çì³øàíîãî òèïó
(ãë³î-ñïîëó÷åíîòêàíèííîãî). Ó êðàéîâèõ ³ç óø-
êîäæåíèìè çîíàõ ñïîñòåð³ãàëè ð³ñò êàï³ëÿð³â. Îç-
íàêè äåñòðóêö³¿ ì³ºë³íîâèõ òà áåç ì³ºë³íîâèõ íåð-
âîâèõ âîëîêîí çàëèøàëèñü çáåðåæåíèìè (ðèñ.
4). Îòâîðè ì³êðîñóäèí ÷³òêî âèçíà÷åí³. Öèòîëî-
´³÷íèé ñïåêòð êðîâ³ ïðåäñòàâëåíèé åðèòðîöèòàð-
íèìè ôîðìàìè, ëåéêîöèòàìè. Îñåðåäêè òðîì-
áîóòâîðåííÿ ïîîäèíîê³. Ìåãàêàð³îöèòè â ïîë³ çî-
ðó çðàçê³â (åëåêòðîíí³ ì³êðîô³ø³) íå ñïîñòåð³ãà-
ëèñü. Íà ñ³ìíàäöÿòó äîáó åêñïåðèìåíòó çì³íè ó
òêàíèí³ ï³âêóëü ãîëîâíîãî ìîçêó âèäàâàëèñü ñõî-
æèìè äî òèõ, ùî ðåºñòðóâàëèñü ó ïîïåðåäí³é äî-
ñë³äíèé ïåð³îä. Çðîñòàëè ïðîöåñè, ïîâ'ÿçàí³ ³ç
óòèë³çàö³ºþ êë³òèííîãî äåòðèòó òà îð´àí³çàö³ºþ
äåñòðóêòèâíèõ âîãíèù. Óòâîðåííÿ ë³êâîðíî-ãë³-
àëüíèõ êèñò, ãë³àëüíèõ ðóáö³â òðèâàëî. Íà ì³ñöÿõ
êîëèøí³õ âîãíèù íåêðîç³â ç'ÿâëÿëèñü ð³çí³ çà âå-
ëè÷èíàìè òà ðîçì³ðàìè ïîðîæíèíè ç íàÿâíèìè
îáîëîíêàìè, ùî äîëó÷àëè äåê³ëüêà øàð³â ãë³àëü-
íèõ êë³òèí. Ãë³àëüí³ ðóáö³ çà óìîâ ðîçïîâñþäæå-
íîñò³ óøêîäæåíü íàáóâàëè îçíàê çì³øàíîãî òèïó
(ãë³î-ñïîëó÷åíîòêàíèííèé). Ì³êðîñóäèíè ïîçíà-
÷åí³. Öèòîëî´³÷íèé ñïåêòð öèðêóëþþ÷î¿ êðîâ³
ñòàëèé.

Äâàäöÿòü ïåðøà äîáà ñïîñòåðåæåííÿ çíà-
ìåíóâàëà çàâåðøåííÿ ïðîöåñ³â ôîðìóâàííÿ ãë³-
àëüíîãî ðóáöÿ, ñòðóêòóðíîãî îôîðìëåííÿ ë³êâîð-
íî-ãë³àëüíèõ êèñò. Ãë³àëüíèé ðóáåöü ì³ñòèâ 3-5,
ïîäåêóäè 5-7 øàð³â êë³òèí, ç ÷³òêîþ äèôåðåíö³à-
ö³ºþ, â³äîêðåìëåíèé â³ä îòî÷óþ÷î¿ òêàíèíè.
Êèñòè, ð³çí³ çà ôîðìîþ, âåëèê³ çà ðîçì³ðàìè, çî-
ñåðåäæåí³ íà ä³ëÿíêàõ êîëèøí³õ íåêðîç³â. Íåéðî-
öèòè ç îçíàêàìè ãîìî´åí³çàö³¿ öèòîïëàçìè, ï³êíî-
çîì, êàð³îðåêñèñîì. ßâèùà ãë³îçó âèðàçí³, ðîçïî-
âñþäæóâàí³ (êîðà ñóáêîðòèêàëüí³ öåíòðè); ñëóãó-
âàëè ñâîºð³äíèì ï³äòâåðäæåííÿì ùîäî ìåõàí³çì³â

ñïîð³äíåíîñò³ ôîðìóâàííÿ îñòàíí³õ ó íåðâîâ³é
òêàíèí³ [14]. Äâàäöÿòü âîñüìà äîáà åêñïåðèìåíòó
ñâ³ä÷èëà íà êîðèñòü îñòàòî÷íîãî çàâåðøåííÿ
ïðîöåñ³â ôîðìóâàííÿ ãë³àëüíîãî ðóáöÿ, ë³êâîðíî-
ãë³àëüíèõ êèñò òà óòèë³çàö³¿ êë³òèííîãî äåòðèòó.

Âèñíîâêè
Óëüòðàì³êðîñêîï³÷í³ çì³íè ó êîð³ ãîëîâíîìó ìîçêó
ñàìö³â ùóð³â ë³í³¿ Â³ñòàð íîñèëè ôàçíèé õàðàêòåð;
çàëåæàëè â³ä ñòðîê³â äåáþòó ìîäåëüîâàíîãî ³øå-
ì³÷íîãî åìáîë³÷íîãî ³íñóëüòó (ïåðøà-äâàäöÿòü
âîñüìà äîáà ñïîñòåðåæåííÿ); ïîëÿãàëè ó äåñòðóê-
ö³¿ åíäîòåë³îöèò³â, ãë³¿, ÿäåðíî-öèòîïëàçìàòè÷íèõ
êîìïîíåíò³â íåéðîí³â, (âàêóîë³çàö³ÿ öèòîïëàçìè,
ã³ïåðõðîìàòîç, ï³êíîç, êàð³îðåêñ³ñ ç ïîäàëüøèì
íåêðîçîì), ôîðìóâàíí³ ó çîíàõ óøêîäæåíü ãë³àëüíèõ
êèñò, ãë³î-ñïîëó÷åíîòêàíèííèõ ðóáö³â.
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