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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Îñîáëèâîñò³ 
âïëèâó ìåòàíîëó íà óëüòðàñòðóêòóðó åëåìåíò³â õîð³î-
ðåòèíàëüíîãî êîìïëåêñó òêàíèí îêà ùóð³â», ¹ äåðæ. 
ðåºñòðàö³¿ 0114U0048.

Âñòóï. Â³äîìî, ùî àëêîãîë³çì º ñåðéîçíîþ ïðî-
áëåìîþ ëþäñòâà ³ â³äíîñèòüñÿ äî äîñèòü ïîøèðåíî¿ 
ïàòîëîã³¿ [1, 4, 6]. Âæèâàííÿ ñïèðòíèõ íàïî¿â ó âåëè-
êèõ äîçàõ, àáî ¿õ çëîâæèâàííÿ ïðèçâîäèòü äî óðàæåí-
íÿ æèòòºâî âàæëèâèõ îðãàí³â ³ âòÿãóº â ïàòîëîã³÷íèé 
ïðîöåñ, â ïåðøó ÷åðãó, òêàíèíè ãîëîâíîãî ìîçêó ³ îð-
ãàíó çîðó, îñîáëèâî ñ³òê³âêó ³ äèñê çîðîâîãî íåðâà [2, 
8]. Êð³ì òîãî, â ë³òåðàòóðíèõ äæåðåëàõ âêàçóºòüñÿ, 
ùî õðîí³÷íå âæèâàííÿ àëêîãîëþ ïðèçâîäèòü äî óðà-
æåííÿ êðîâîíîñíèõ ñóäèí ìîçêó, ùî òàêîæ óñêëàäíþº 
ïåðåá³ã äèñòðîô³÷íîãî ïðîöåñó â íåðâîâèõ êë³òèíàõ 
[5, 8]. Îäí³ºþ ç íàéñåðéîçí³øèõ íåáåçïåê øèðîêîãî 
âæèâàííÿ àëêîãîëþ íàñåëåííÿì ïîëÿãàº â òîìó, ùî 
çíà÷íà ÷àñòèíà íàïî¿â ç âì³ñòîì ñïèðòó, ì³ñòèòü ñó-
ðîãàòè, ÿê³ º òîêñè÷íèìè ïðîäóêòàìè ³ ìîæóòü ïðèâî-
äèòè äî ïàòîëîã³÷íèõ òà ãåíåòè÷íèõ çì³í â îðãàí³çì³ 
ëþäèíè [1]. äî òîêñè÷íèõ äîì³øîê, ïðèñóòí³õ â àëêî-
ãîëüíèõ íàïîÿõ, â ïåðøó ÷åðãó, â³äíîñÿòü ìåòàíîë, 
ïîò³ì àöåòàëüäåã³ä òà ³íø³. Îñòàíí³ì ÷àñîì ñòàëè øè-
ðîêî âèêîðèñòîâóâàòè ìåòàíîë â ÿêîñò³ ð³çíèõ äîì³-
øîê äî ãîðþ÷î-ìàñòèëüíèõ ðå÷îâèí, â ëàêîôàðáîâ³é 
ïðîìèñëîâîñò³, íà áåíçîêîëîíêàõ ³ ³íø. Êë³í³÷íèìè 
ðîáîòàìè áóëî ïîêàçàíî, ùî ïðè îòðóºí³ ìåòàíîëîì 
â ïåðøó ÷åðãó çíèæóºòüñÿ ãîñòðîòà çîðó, òîáòî ïî-
øêîäæóºòüñÿ ñ³òê³âêà ³ çîðîâèé íåðâ [8]. Á³îõ³ì³÷í³ äî-
ñë³äæåííÿ íà åêñïåðèìåíòàëüíèõ òâàðèíàõ ïîêàçàëè, 
ùî ìåòàíîë øâèäêî âñìîêòóºòüñÿ ç òðàâíîãî òðàêòó, 
ïîâ³ëüíî âèâîäèòüñÿ ç îðãàí³çìó. Ìóðàøèíà êèñëî-
òà òà ³îíè ôîðì³àòó, ùî óòâîðþþòüñÿ â ðåçóëüòàò³ 
ðîçùåïëåííÿ ìåòàíîëó, áëîêóþòü SH-ãðóïè îïñèíó. 
Íàìè çíàéäåíà íåçíà÷íà ê³ëüê³ñòü ðîá³ò îñòàíí³õ 
ðîê³â, ïðèñâÿ÷åíèõ âèâ÷åííþ ìîðôîëîã³÷íèõ çì³í 
³ á³îõ³ì³÷íèõ ïîêàçíèê³â â ñ³òê³âö³ ³ çîðîâîìó íåðâ³ 
ëþäèíè ³ òâàðèí, âèêëèêàíèõ ä³ºþ ìåòàíîëó [2, 6, 7, 
8]. Êð³ì òîãî, â ë³òåðàòóðíèõ äæåðåëàõ íàìè íå çíà-
éäåíî ìîðôîëîã³÷íèõ â³äîìîñòåé ñòîñîâíî âïëèâó 
ì³í³ìàëüíèõ äîç ìåòàíîëó, ùî âèêëèêàþòü ñòðóêòóðí³ 
çì³íè îðãàí³â, çîêðåìà, î÷åé, ó åêñïåðèìåíòàëüíèõ 
òâàðèí. Ñòîñîâíî ùóð³â â³äîìî, ùî ìàêñèìàëüíà ë³-
òàëüíà äîçà ïðè âíóòð³øíüî÷åðåâíîìó ââåäåí³ ìåòà-
íîëó ñòàíîâèòü 9,5 ã/êã ìàñè ò³ëà. 

Íàìè çàïî÷àòêîâàí³ äîñë³äæåííÿ ïî âèâ÷åííþ 
âïëèâó ð³çíèõ äîç ìåòàíîëó íà òêàíèíè îêà ùóð³â. Ðà-
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í³øå íàìè îïóáë³êîâàí³ äàí³ ñòîñîâíî óëüòðàñòðóêòóð-
íèõ çì³í â õîð³îðåòèíàëüíîìó êîìïëåêñ³ [3]. ßê³ âèêëè-
êàí³ íåâåëèêîþ äîçîþ ìåòàíîëó. 

Ìåòîþ äàíîãî äîñë³äæåííÿ ñòàëî ñâ³òëî- 
òà åëåêòðîííî-ì³êðîñêîï³÷íå âèâ÷åííÿ çì³í ñòðóêòóð 
ãàíãë³îçíîãî øàðó ñ³òê³âêè â ðàíí³ òåðì³íè ï³ñëÿ âíó-
òð³øíüî÷åðåâíîãî ââåäåííÿ ìåòàíîëó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ðîáîòà âèêîíàíà 
íà 20 äîðîñëèõ ùóðàõ ë³í³¿ Â³ñòàð ìàñîþ 250 – 300 ã, 
ðîçä³ëåíèõ íà 2 ãðóïè: I-ÿ – äîñë³äíà, â ÿê³é ùóðàì 
âíóòð³øíüî÷åðåâíî, îäíîðàçîâî ââîäèëè ìåòàíîë 
ç ðîçðàõóíêó 0,75 ã/êã ìàñè ò³ëà. Ó äàí³é ñòàòò³ ïðåä-
ñòàâëåí³ äîñë³äæåííÿ âïëèâó ìåòàíîëó â ì³í³ìàëüí³é 
äîç³, ùî âèêëèêàº ó ùóð³â çì³íè, ÿê³ íå âèçíà÷àþòüñÿ 
íà ñâ³òëîîïòè÷íîìó ð³âí³. Äîçà ìåòàíîëó ï³äáèðàëàñü, 
óçãîäæóþ÷è ç ïóáë³êàö³ºþ [7]. II-à ãðóïà – êîíòðîëüí³ 
òâàðèíè, ÿêèì ââîäèëè ô³ç³îëîã³÷íèé ðîç÷èí â åêâ³âà-
ëåíòíîìó îá’ºì³. Âèâ÷àâñÿ ìàòåð³àë ÷åðåç 40 õâ., 1÷àñ 
20 õâ., 1, 3, 7 ³ 14 äîáó ï³ñëÿ ââåäåííÿ ìåòàíîëó. 

Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè ïðîâîäèëèñÿ 
â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî 
çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ 
åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 
2005), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â 
íà òâàðèíàõ», óõâàëåíèõ Ï`ÿòèì íàö³îíàëüíèì êîíãðå-
ñîì ç á³îåòèêè (Êè¿â, 2013).

Äîñë³äæóâàëèñü ñòðóêòóðè ãàíãë³îçíîãî øàðó ñ³ò-
ê³âêè îêà: ãàíãë³îçí³ êë³òèíè (ÃÊ) ³ â³äðîñòêè ìþëëå-
ðîâñüêèõ êë³òèí (ÂÌÞÊ). Äëÿ ïðîâåäåííÿ äîñë³äæåí-
íÿ øìàòî÷êè òêàíèí çàäíüîãî â³ää³ëó îêà ô³êñóâàëèñü 
â 2,5 % ðîç÷èí³ ãëóòàðàëüäåã³äó íà ôîñôàòíîìó áóôåð³ 
ïðè çíà÷åíí³ ðÍ 7,4 ç íàñòóïíîþ äîô³êñàö³ºþ 1 % ðîç-
÷èíîì îñì³ºâîþ êèñëîòè ïðè òîìó æ ðÍ áóôåðíîãî 
ðîç÷èíó. Ïîò³ì òêàíèíè çíåâîäíþâàëèñü â ñïèðòàõ âè-
ñõ³äíî¿ êîíöåíòðàö³¿. Ìàòåð³àë çàëèâàëè â ñóì³ø Åïîí-
àðàëä³ò. Îãëÿäîâ³ íàï³âòîíêî¿ ïðåïàðàòè äëÿ ñâ³ò-
ëîîïòè÷íîãî äîñë³äæåííÿ ôàðáóâàëè 1 % ðîç÷èíîì 
ìåòèëåíîâîãî ñèíüîãî. Óëüòðàòîíê³ çð³çè êîíòðàñòó-
âàëè ðîç÷èíàìè óðàí³ëàöåòàòîì ³ öèòðàòó ñâèíöþ. Âè-
â÷àëèñü ³ ôîòîãðàôóâàëèñü îá’ºêòè â åëåêòðîííîìó 
ì³êðîñêîï³ ÏÅÌ-100-01. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ñâ³òëîîïòè÷í³ äîñë³äæåííÿ, íà íàï³âòîíêèõ ïðåïàðà-
òàõ, â øàð³ ÃÊ ñ³òê³âêè, ïîêàçàëè, ùî â ïåðø³ òåðì³íè, 
÷åðåç 40 õâ. ³ 1÷àñ 20 õâ. ï³ñëÿ ââåäåííÿ ìåòàíîëó, â ÃÊ 
³ ÂÌÞÊ ñóòòºâèõ çì³í íå ñïîñòåð³ãàëîñü, òîä³ ÿê ïî-
÷èíàþ÷è ç 1-¿ äî 14-¿ äîáè â³äì³÷àëîñü ïðîñâ³òëåííÿ 
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öèòîïëàçìè â äð³áíèõ ÃÊ ³ íà 14 äîáó â ðÿä³ âåëèêèõ 
ÃÊ òàêîæ â³äçíà÷àëèñü åëåìåíòè íàáðÿêó öèòîïëàçìè.

Ïðè åëåêòðîííî-ì³êðîñêîï³÷íîìó äîñë³äæåíí³ 
÷åðåç 40 õâ. ³ 1÷àñ 20 õâ. Óëüòðàñòðóêòóðà ÃÊ ³ ÂÌÞÊ 
íå â³äð³çíÿëàñü â³ä íîðìè. Â äåÿêèõ ÃÊ ñïîñòåð³ãà-
ëîñü ï³äâèùåííÿ ê³ëüêîñò³ ñòðóêòóð, ÿê³ ïðèéìàþòü 
ó÷àñòü â á³ëîê ñèíòåçóþ÷³é ôóíêö³¿, òîáòî åëåìåíò³â 
çåðíèñòî¿ åíäîïëàçìàòè÷íî¿ ñ³òêè (ÇÅÑ), â³ëüíèõ ðè-
áîñîì ³ ïîë³ñîì. Ïðè öüîìó ÷àñòèíà ì³òîõîíäð³é ìàëè 
çìåíøåíó ê³ëüê³ñòü êðèñò, ùî, ìîæëèâî, ïîâ’ÿçàíî 
ç ï³äâèùåíîþ âèòðàòîþ åíåðã³¿ íà âíóòð³øíüîêë³òèíí³ 
ñèíòåòè÷í³ ïðîöåñè. Ó ÂÌÞÊ â³äçíà÷àëîñü ðîçøèðåí-
íÿ ÷àñòèíè åëåìåíò³â ãëàäêî¿ åíäîïëàçìàòè÷íî¿ ñ³òêè 
(ÃÅÑ) (ðèñ.1).

×åðåç 1 äîáó â øàð³ ÃÊ ñïîñòåð³ãàëèñÿ íåîäíîð³äí³ 
çì³íè. Ñåðåä âåëèêèõ ÃÊ ÷àñòèíà êë³òèí áóëà ç³ çá³ëü-
øåíèì ÷èñëîì öèòîïëàçìàòè÷íèõ ñòðóêòóð, ³íøà ÷àñ-
òèíà – ç âîãíèùåâèìè ïðîñâ³òëåííÿìè öèòîïëàçìè 
³ ïîì³ðíîþ ê³ëüê³ñòþ îðãàíåë, ïåðåâàæíî íà ïåðèôå-
ð³¿ êë³òèíè. Ó òàêèõ ÃÊ â³äçíà÷àëàñü àëüòåðàö³ÿ ÷àñòè-
íè ì³òîõîíäð³é. Ó âèÿâëåíèõ ó öüîìó øàð³ äð³áíèõ ÃÊ 
â³äçíà÷àëèñü çíà÷í³ âíóòð³øíüîêë³òèíí³ äåñòðóêòèâí³ 
ïðîöåñè, ÿê³ ñóïðîâîäæóâàëèñü ïðàêòè÷íî ïîâíèì 
ðóéíóâàííÿì îðãàíåë ³ ñïóñòîøåííÿì öèòîïëàçìè 
(ðèñ. 2). 

Ó òîé æå ÷àñ ó ÂÌÞÊ, îòî÷óþ÷èõ âåëèê³ ÃÊ, çì³íè 
ñòîñóâàëèñÿ ëèøå ì³òîõîíäð³é, â íèõ âèçíà÷àëîñü 
ïðîñâ³òëåííÿ âíóòð³øíüîì³òîõîíäð³àëüíîãî ìàòðèêñó 
³ âîãíèùåâà äåñòðóêö³ÿ êðèñò. Îäíàê ó ÷àñòèíè ÂÌÞÊ, 
ÿê³ êîíòàêòóâàëè ç äð³áíèìè ÃÊ, âèÿâëÿëèñü îçíàêè 
íàáðÿêó öèòîïëàçìè, ðîçøèðåííÿ ïðîô³ë³â äåÿêèõ 
åëåìåíò³â ÃÅÑ ³ á³ëüø âèðàæåí³ ÿâèùà àëüòåðàö³¿ ì³-
òîõîíäð³é.

Â ïåð³îä ç 3 ïî 7 äîáó ï³ñëÿ ââåäåííÿ ìåòàíîëó 
ñòàí äð³áíèõ ÃÊ òà ÂÌÞÊ, íå â³äð³çíÿâñÿ â³ä òàêîãî, 
ÿêèé áóâ îïèñàíèé â ïîïåðåäíüîìó òåðì³í³ (ðèñ. 3).

Ó âåëèêèõ ÃÊ çàëèøàâñÿ òîé ñàìèé õàðàêòåð çì³í, 
ÿêèé â³äçíà÷àâñÿ â ïîïåðåäíüîìó òåðì³í³. Îäíàê ñïî-
ñòåð³ãàëîñü ìåíøå êë³òèí ³ç çá³ëüøåíèì âì³ñòîì öè-

òîïëàçìàòè÷íèõ îðãàíåë ³ â òîé æå ÷àñ â á³ëüø³é ì³ð³ 
â êë³òèíàõ âèÿâëÿëàñü àëüòåðàö³ÿ ì³òîõîíäð³é, çìåí-
øåííÿ ê³ëüêîñò³ åëåìåíò³â ÇÅÑ, à â òèõ åëåìåíòàõ ÇÅÑ, 
ÿê³ âèçíà÷àëèñü âèÿâëÿëàñü äåãðàíóëÿö³ÿ ¿õ ìåìáðàí 
(ðèñ. 4). 

Â òîé æå ÷àñ ÷àñòèíà ÂÌÞÊ, ùî áåçïîñåðåäíüî 
íå êîíòàêòóþòü ç ÃÊ, ìàëè ñòðóêòóðó áëèçüêó äî íîð-
ìàëüíî¿ àáî ì³ñòèëè ï³äâèùåíó ê³ëüê³ñòü åëåìåíò³â 
ÃÅÑ ³ âåëèêèõ ì³òîõîíäð³é â ñòàí³ íàáóõàííÿ.

×åðåç 14 ä³á â øàð³ ÃÊ äî çì³í, ÿê³ ñïîñòåð³ãàëèñü 
ó äð³áíèõ ÃÊ ïðèºäíóâàëèñü á³ëüø âèðàæåí³ àëüòåðà-
òèâí³ çì³íè ó âåëèêèõ ÃÊ. Ó íèõ ïîñèëþâàëèñü ÿâèùà 
íàáðÿêó öèòîïëàçìè ³ äåñòðóêö³¿ öèòîïëàçìàòè÷íèõ 
îðãàíåë. Ò³ëüêè â íàâêîëî ÿäåðíî¿ îáëàñò³ öèõ êë³òèí 
âèÿâëÿëèñÿ ïîîäèíîê³ åëåìåíòè ÇÅÑ ç äåãðàíóëÿö³-
ºþ ìåìáðàí ³ ðîçøèðåííÿì ¿õ ïðîô³ë³â, à òàêîæ ñïî-
ñòåð³ãàëàñü âàêóîë³çàö³ÿ ì³òîõîíäð³¿ ç äåôîðìàö³ºþ ¿õ 
çîâí³øíüî¿ ìåìáðàíè. Ó öèòîïëàçì³ ç’ÿâëÿëèñÿ ì³ºë³-
íîïîä³áí³ ò³ëüöÿ ³   îáðèâêè ìåìáðàí. Ïåðèôåð³ÿ êë³òèí 
áóëà ïîâí³ñòþ ñïóñòîøåíà. ÂÌÞÊ, ÿê³ êîíòàêòóþòü 
ç ÃÊ, áóëè â çíà÷í³é ì³ð³ çì³íåí³. Â íèõ âèçíà÷àëîñü 
ïðîñâ³òëåííÿ öèòîïëàçìàòè÷íîãî ìàòðèêñó ³ çìåí-
øåííÿ åëåìåíò³â ÃÅÑ. Â ïîîäèíîêèõ ì³òîõîíäð³ÿõ, ÿê³ 
òóò ñïîñòåð³ãàëèñü,áóëà âèðàæåíà âàêóîë³çàö³ÿ ç äå-
ñòðóêö³ºþ êðèñò 

Àíàë³ç ðåçóëüòàòó äîñë³äæåííÿ ïîêàçàâ, ùî ó â³ä-
ïîâ³äü íà òîêñè÷íèé âïëèâ ìåòàíîëó, ñòðóêòóðè 
øàðó ÃÊ â³äïîâ³äàëè ëèøå ç 1-¿ äîáè ñïîñòåðåæåííÿ 
³, â ïåðøó ÷åðãó, ï³äëÿãàëè âïëèâó äð³áí³ ÃÊ, à òàêîæ 
ÂÌÞÊ, ÿê³ îòî÷óþòü ö³ ÃÊ. Â òîé æå ÷àñ âåëèê³ ÃÊ â³ä-
ð³çíÿëèñü çá³ëüøåííÿì ê³ëüêîñò³ âíóòð³øíüîêë³òèííèõ 
îðãàíåë, òîáòî â ÃÊ â³äáóâàëîñü ïîñèëåííÿì á³ëîêñèí-
òåçóþ÷î¿ ä³ÿëüíîñò³. Îäíàê â äèíàì³ö³ (äî 14 äîáè) äå-
ñòðóêòèâí³ çì³íè âíóòð³øíüîêë³òèííèõ ñòðóêòóð øàðó 
ÃÊ ñ³òê³âêè íàðîñòàëè, ùî, î÷åâèäíî, ïîâ’ÿçàíî ç òîê-
ñè÷íèì âïëèâîì ìåòàíîëó íà äîñë³äæóâàí³ ñòðóêòóðè. 
Ó ÂÌÞÊ ñïîñòåð³ãàâñÿ ïîë³ìîðô³çì çì³í â ä³àïàçîí³ 
â³ä ñïóñòîøåííÿ öèòîïëàçìè ó îäíèõ êë³òèí ³ îçíàê 

Ðèñ. 1. 40 õâèëèí ï³ñëÿ îäíîðàçîâîãî âíóòð³øíüî÷åðåâ-
íîãî ââåäåííÿ ìåòàíîëó. Ñòðóêòóðè øàðó ãàíãë³îçíèõ 

êë³òèí ñ³òê³âêè â íîðìàëüíîìó ñòàí³. 
Åëåêòðîííà ì³êðîôîòîãðàô³ÿ. Õ 6 000.

Óìîâí³ ïîçíà÷åííÿ: ÃÊ – ãàíãë³îçíà êë³òèíà, 
ÇÅÑ – çåðíèñòà åíäîïëàçìàòè÷íà ñ³òêà, 

Ì – ì³òîõîíäð³ÿ, ÂÌÞÊ – â³äðîñòîê ìþëëåðîâñüêî¿ 
êë³òèíè, ÀÍÊ – àêñîíè íåðâîâèõ êë³òèí.

Ðèñ. 2. 1-à äîáà ï³ñëÿ îäíîðàçîâîãî âíóòð³øíüî÷åðåâ-
íîãî ââåäåííÿ ìåòàíîëó. Ãàíãë³îçíà êë³òèíà ç âåëèêîþ 

ê³ëüê³ñòþ á³ëîêñèíòåçóþ÷èõ îðãàíåë ³ ÿäðîì. 
Åëåêòðîííà ì³êðîôîòîãðàô³ÿ. Õ 8000.

Óìîâí³ ïîçíà÷åííÿ: ÃÊ – ãàíãë³îçíà êë³òèíà, 
ÇÅÑ – çåðíèñòà åíäîïëàçìàòè÷íà ñ³òêà, 

Ì – ì³òîõîíäð³ÿ, ÂÌÞÊ – â³äðîñòîê ìþëëåðîâñüêî¿ 
êë³òèíè.
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àêòèâàö³¿ ³ â³äíîâëåííÿ âíóòð³øíüîêë³òèííî¿ ä³ÿëüíîñ-
ò³ ó ³íøèõ. Ó ë³òåðàòóð³ º äàí³ ïðî øê³äëèâó ä³þ öüîãî 
ôàêòîðó íà ìåìáðàíè êë³òèí [2]. Êð³ì òîãî, ÿê ïîêàçà-
ëè íàø³ ïîïåðåäí³ äîñë³äæåííÿ [3], ìåòàíîë âèêëèêàº 
ñóòòºâ³ çì³íè óëüòðàñòðóêòóðè õîð³îêàï³ëÿð³â ³ åëåìåí-
ò³â çîâí³øí³õ øàð³â ñ³òê³âêè, ùî íå ìîãëî, çâè÷àéíî, íå 
â³äîáðàçèòèñü ³ íà ñòàí³ ¿¿ âíóòð³øí³õ øàð³â. Â íàóêî-
âèõ äæåðåëàõ îïèñàí³ çì³íè ðåîëîã³÷íèõ âëàñòèâîñ-
òåé êðîâ³, äåñòðóêö³ÿ á³ëê³â, ïîøêîäæåííÿ ôîðìåíèõ 
åëåìåíò³â êðîâ³ ï³ä âïëèâîì âåëèêèõ äîç àëêîãîëþ [2, 
5, 8]. Îäíîñïðÿìîâàí³ çì³íè, î÷åâèäíî, â³äáóâàëèñü 
³ â õîð³îêàï³ëÿðàõ ï³ñëÿ ââåäåííÿ íàìè íåçíà÷íî¿ äîçè 
ìåòàíîëó, òîáòî â äîç³ 0,75 ã/êã ìàñè ò³ëà, ùî â ïî-
äàëüøîìó â³äîáðàçèëîñü ³ íà óëüòðàñòðóêòóð³ ñ³òê³âêè. 

Òàêèì ÷èíîì, äîñë³äæåííÿ ïîêàçàëè, ùî íàâ³òü ïî-
ð³âíÿíî íåâåëèêà äîçà ìåòàíîëó ïðîÿâëÿëà òîêñè÷íó 
ä³þ íà ñ³òê³âêó, âèêëèêàþ÷è ö³ëèé ðÿä óëüòðàñòðóêòóð-
íèõ çì³í â ÃÊ ³ ÂÌÞÊ, íåçâàæàþ÷è íà îçíàêè êîìïåí-
ñàö³éíî-â³äíîâíèõ ïðîöåñ³â, ÿê³ ñïîñòåð³ãàëèñü ïàðà-
ëåëüíî â öèõ êë³òèíàõ. 

Âèñíîâêè. Ìåòàíîë, â ïîð³âíÿíî íåâåëèê³é äîç³ 
(0,75 ã / êã ìàñè ò³ëà ùóðà) âèêëèêàëà äåñòðóêòèâí³ 
çì³íè â ãàíãë³îçíèõ êë³òèíàõ ³ â³äðîñòêàõ ìþëëåðîâ-
ñüêèõ êë³òèí ñ³òê³âêè. 

Ðåàêö³ÿ ãàíãë³îçíèõ êë³òèí ïîëÿãàëà â àêòèâàö³¿ 
ôóíêö³îíóâàííÿ â ïî÷àòêîâ³ òåðì³íè ñïîñòåðåæåí-
íÿ (40 õâ. ³ 1÷. 20 õâ.), ÿêà çì³íþâàëàñü ñòðóêòóðíèìè 
îçíàêàìè âíóòð³øíüîêë³òèííèõ äåñòðóêòèâíèõ çì³í, 
ÿê³ íàðîñòàëè â äèíàì³ö³ (äî 14 äîáè). 

Îäíîñïðÿìîâàí³ çì³íè âèçíà÷àëèñÿ â êîíòàêòóþ-
÷èõ ç ãàíãë³îçíèìè êë³òèíàìè ó â³äðîñòêàõ ìþëëåðîâ-
ñüêèõ êë³òèí. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ïðåä-
ñòàâëåí³ â ñòàòò³ äàí³ º ïî÷àòêîâèì åòàïîì äîñë³äæåí-
íÿ âïëèâó ìåòàíîëó íà òêàíèíè îêà. Â ïîäàëüøîìó 
ïëàíóºòüñÿ á³ëüø ðîçøèðåíå ³ ïîãëèáëåíå âèâ÷åííÿ 
âïëèâó öüîãî òîêñè÷íîãî ÷èííèêà íà íåðâîâ³ ñòðóêòóðè 
îêà, ùî äàñòü ìîæëèâ³ñòü îòðèìàòè á³ëüø ïîâíó óÿâó 
ïðî õàðàêòåð âèÿâëåíèõ óëüòðàñòðóêòóðíèõ çì³í â ñ³ò-
ê³âö³ ³ äîïîìîæå óÿâèòè ñòðóêòóðí³ ìåõàí³çìè ä³¿ öüîãî 
àëêîãîëþ íà çîðîâèé àíàë³çàòîð.
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ðåâíîãî ââåäåííÿ ìåòàíîëó. Äð³áíà ãàíãë³îçíà êë³òèíà 
ç, ïðàêòè÷íî, ñïóñòîøåíîþ öèòîïëàçìîþ. Â³äðîñòêè 

ìþëëåðîâñüêèõ êë³òèí ç íàáðÿêîì âíóòð³øíüîì³òîõîí-
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ñâ³òëîþ öèòîïëàçìîþ ³ íóêëåîïëàçìîþ. Ð³çêî çíèæåíèé 
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Ì

ß

ÃÊ

Ì

ß

ÃÊ

ÂÌÞÊ

ÊÃ



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 3, Òîì 2 (123) 303

ÌÎÐÔÎËÎÃ²ß

5. Ñîëîíñêèé À.Â. Ðàçâèòèå ñîñóäîâ ìîçãà ýìáðèîíîâ è ïëîäà ÷åëîâåêà â óñëî âèÿõ ïðåíàòàëüíîãî âîçäåéñòâèÿ àëêîãîëÿ / 
À.Â. Ñîëîíñêèé, Ñ.Â. Ëîãâèíîâ, Í.À. Êóòåïîâà // Ìîðôîëîãèÿ. – 2007. – Ò. 131, ¹ 2. – Ñ. 63-66. 

6. Öèìáàëþê Â.È. Ýëåêòðîôèçèîëîãè÷åñêèå è ìîðôîëîãè÷åñêèå ïîêàçàòåëè, ñîñòîÿíèå çðèòåëüíîãî àíàëèçàòîðà â äèíà-
ìèêå ïðèìåíåíèÿ òðîôèíà ïðè èíòîêñèêàöèè ìåòàíîëîì / Â.È. Öèìáàëþê, À.Ò. Íîñîâ, Ë. Ë. ×åáîòàð¸âà [è äð.] // Óêðàèí-
ñêèé íåéðîõèðóðãè÷åñêèé æóðíàë. – 2004. – ¹ 3. – Ñ. 97-102.

7. Rajamani R. Oxidative stress induced by methotrexate alone and in the presence of methanol discrete regions of the rodent brain, 
retina and optic nerve / R. Rajamani, A. Muthuvel, M. Senthilvelan [et al.] // Toxicol. Lett. – 2006. – Vol. 12, ¹ 5. – P. 12-15.

8. Treichel J.L. Retinal toxicity in methanol poisoning / J.L. Treichel, T.G. Murray, T.C. Burton [et al.] // Retina. – 2004. – Vol. 24. – 
Ð. 309-312.

ÓÄÊ 617.735-006.484 + 547.261-092.4
Ã²ÑÒÎËÎÃ²×Í² ÄÎÑË²ÄÆÅÍÍß ÑÒÐÓÊÒÓÐ ÃÀÍÃË²ÎÇÍÎÃÎ ØÀÐÓ Ñ²ÒÊ²ÂÊÈ Â ÐÀÍÍ² ÒÅÐÌ²ÍÈ Ï²ÑËß 

ÂÍÓÒÐ²ØÍÜÎ×ÅÐÅÂÍÎÃÎ ÂÂÅÄÅÍÍß ÌÅÒÀÍÎËÓ
Ìîë÷àíþê Í. ².
Ðåçþìå. Ñâ³òëîîïòè÷íî ³ åëåêòðîííî-ì³êðîñêîï³÷íî äîñë³äæóâàëèñÿ ãàíãë³îçí³ êë³òèíè ³ â³äðîñòêè ìþëëå-

ðîâñüêèõ êë³òèí ñ³òê³âêè ùóð³â â ðàíí³ òåðì³íè (â³ä 40 õâ. äî 14 ä³á) ï³ñëÿ îäíîðàçîâîãî âíóòð³øíüîî÷åðåâèííîãî 
ââåäåííÿ ìåòàíîëó â äîç³ 0,75 ã/êã ìàñè ò³ëà. Â ðåçóëüòàò³ ïðîâåäåíîãî äîñë³äæåííÿ ïîêàçàíî, ùî ðåàêö³ÿ ãàí-
ãë³îçíèõ êë³òèí ïîëÿãàëà â àêòèâàö³¿ ôóíêö³îíóâàííÿ â ïî÷àòêîâ³ òåðì³íè ñïîñòåðåæåííÿ (40 õâ. ³ 1 ÷. 20 õâ.), ùî 
çì³íèëàñÿ ñòðóêòóðíèìè îçíàêàìè âíóòð³øíüîêë³òèííèõ äåñòðóêòèâíèõ çì³í, ÿê³ íàðîñòàëè â äèíàì³ö³ (äî 14 ä³á). 
Îäíîíàïðàâëåí³ çì³íè âèçíà÷àëèñÿ â êîíòàêòóþ÷èõ ç ãàíãë³îçíèìè êë³òèíàì â³äðîñòêàõ ìþëëåðîâñüêèõ êë³òèí.

Êëþ÷îâ³ ñëîâà: ãàíãë³îçí³ êë³òèíè, ñ³òê³âêà, â³äðîñòêè ìþëëåðîâñüêèõ êë³òèí, ñâ³òëîîïòè÷í³ ³ óëüòðàñòðóêòóð-
í³ äîñë³äæåííÿ, ìåòàíîë.

ÓÄÊ 617.735-006.484 + 547.261-092.4
ÃÈÑÒÎËÎÃÈ×ÅÑÊÈÅ ÈÑÑËÅÄÎÂÀÍÈß ÑÒÐÓÊÒÓÐ ÃÀÍÃËÈÎÇÍÎÃÎ ÑËÎß ÑÅÒ×ÀÒÊÈ Â ÐÀÍÍÈÅ ÑÐÎÊÈ 

ÏÎÑËÅ ÂÍÓÒÐÈÁÐÞØÈÍÍÎÃÎ ÂÂÅÄÅÍÈß ÌÅÒÀÍÎËÀ
Ìîë÷àíþê Í. È.
Ðåçþìå. Ñâåòîîïòè÷åñêè è ýëåêòðîííîìèêðîñêîïè÷åñêè èññëåäîâàëèñü ãàíãëèîçíûå êëåòêè è îòðîñòêè 

ìþëëåðîâñêèõ êëåòîê ñåò÷àòêè êðûñ â ðàííèå ñðîêè (îò 40 ìèí. äî 14 ñóòîê) ïîñëå îäíîêðàòíîãî âíóòðèáðþ-
øèííîãî ââåäåíèÿ ìåòàíîëà â äîçå 0,75 ã/êã ìàññû òåëà. Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ ïîêàçàíî, 
÷òî ðåàêöèÿ ãàíãëèîçíûõ êëåòîê çàêëþ÷àëàñü â àêòèâàöèè ôóíêöèîíèðîâàíèÿ â íà÷àëüíûå ñðîêè íàáëþäåíèÿ 
(40 ìèí. è 1 ÷. 20 ìèí.), ñìåíÿâøàÿñÿ ñòðóêòóðíûìè ïðèçíàêàìè âíóòðèêëåòî÷íûõ äåñòðóêòèâíûõ èçìåíåíèé, 
êîòîðûå íàðàñòàëè â äèíàìèêå (äî 14 ñóòîê). Îäíîíàïðàâëåííûå èçìåíåíèÿ îïðåäåëÿëèñü â êîíòàêòèðóþùèõ 
ñ ãàíãëèîçíûìè êëåòêàìè îòðîñòêàõ ìþëëåðîâñêèõ êëåòîê.

Êëþ÷åâûå ñëîâà: ãàíãëèîçíûå êëåòêè, ñåò÷àòêà, îòðîñòêè ìþëëåðîâñêèõ êëåòîê, ñâåòîîïòè÷åñêèå 
è óëüòðàñòðóêòóðíûå èññëåäîâàíèÿ, ìåòàíîë.

UDC 617.735-006.484 + 547.261-092.4
Histological Analysis of Retinal Ganglious Layer Structures in Early Time after Intraperitoneal 

Administration of Methanol 
Molchanyuk N.I. 
Abstract. The purpose of the research is light-and electron microscopic study of early retinal ganglious layer struc-

tures lesions after intraperitoneal administration of methanol. 
Methods and Materials. 20 Wistar senior rats, weighted 250-300 g, have been involved into study. The rodents were 

assigned into 2 groups. Animals from Group I (experimental) were single time administered with 0.75 g/kg methanol 
intraperitoneally. The paper considers the analysis of methanol effect in minimal doze, resulted in changes which do not 
detected on the photooptical level in rats. 

Results and Discussion. The analysis of findings showed that the retinal ganglious layer structures responded to 
methanol toxic effect only from day 1 of the observation; small ganglionic cells (GCs), as well as the Muller’s cell pro-
cesses (MCPs) were affected first. At the same time great GCs differed in increased number of intracellular organelles 
due to protein synthesis intensification. However, the lesions of intracellular retinal ganglious layer structures increased 
dynamically (to day 14) that is apparently connected with methanol toxic effect on structures under study. Polymor-
phism of lesions has been noted in MCPs, within the rates from cytoplasm depletion in one cells to features of activa-
tion and restoration of intracellular activity in the other ones. The publications show the evidence of hazardous im-
pact of this factor on cell membranes. Moreover, our previous investigations showed that methanol causes significant 
changes in ultrastructure of choriocapillaries and elements of retinal outer layers, inevitably affecting the state of its 
inner layers, too. The scientific studies describe changes of blood rheological properties, protein destruction, blood 
corpuscles impairments under the effect of high dozes of alcohol. Apparently, unidirectional lesions occured in chorio-
capillaries, too, after administration of minor doze of methanol, i.e., 0.75 g/kg rat body mass, followed up by the affec-
tion of retinal ultrastructure. 
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Therefore, the study showed that even the relatively small doze of methanol had a toxic impact on retina, causing 
a number of ultrastructural changes in GCs and MCPs regardless the features of concurrent compensating restorative 
processes, detected in these cells. 

Conclusions. Methanol in relatively small doze (0.75 g / kg rat body weight) caused lesions in retinal ganglionic cells 
and the Muller’s cell processes. The response of ganglionic cells was in activation of functioning in early time of ob-
servation (40 min and 1 hr and 2 min), changing by structural features of intracellular lesions, increasing dynamically 
(to day 14). 

Unidirectional lesions were detected in the Muller’s cell processes, contacting ganglionic cells. 
The data provided in the paper are the initial stage of the study of methanol impact on eye tissues. The further 

research will encompass more extensive and profound analysis of the toxic factor effect on the eye nerve structures, 
allowing to obtain more complete view of the nature of detected ultrastructural lesions in retina and facilitate represen-
tation of structural mechanisms of the alcohol effect on visual analyzer. 
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