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Âñòóï. Øèðîêå âèêîðèñòàííÿ ìåòàíîëó òà éîãî äîñòóïí³ñòü çá³ëüøóþòü 
éìîâ³ðí³ñòü âèïàäêîâîãî àáî õðîí³÷íîãî âïëèâó éîãî íà îðãàí³çì ëþäèíè. Ó 
çâ’çêó ç öèì âèíèêàº âàæëèâ³ñòü âèâ÷åííÿ ìåõàí³çì³â éîãî òîêñè÷íîñò³ äëÿ 
ëþäèíè, à òàêîæ äëÿ ³íøèõ æèâèõ ³ñòîò. 
Ìåòà äîñë³äæåííÿ — âèâ÷åííÿ âïëèâó ìåòàíîëó íà óëüòðàñòðóêòóðó õî-
ð³îðåòèíàëüíîãî êîìïëåêñó (ÕÐÊ): (õîð³îêàï³ëÿðè (ÕÊ) — ï³ãìåíòíèé åï³-
òåë³é ñ³òê³âêè (ÏÅÑ) — ôîòîðåöåïòîðí³ êë³òèíè (ÔÊ) ñ³òê³âêè — (ÌÁ) 
ìåìáðàíó Áðóõà) á³ëèõ ùóð³â. 
Ìàòåð³àë ³ ìåòîäè äîñë³äæåííÿ. Åëåêòðîííî-ì³êðîñêîï³÷íî âèâ÷àëèñÿ 
çì³íè â åëåìåíòàõ ÕÐÊ á³ëèõ ùóð³â â äèíàì³ö³ (1–14 ä³á) ï³ñëÿ îäíîðàçîâîãî 
âíóòð³øíüî÷åðåâíîãî ââåäåííÿ ìåòàíîëó â äîç³ 2,5 ã/êã ìàñè ò³ëà. 
Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ïîêàçàíî, ùî ïàòîëîã³÷íèé ïðîöåñ òå÷å 
õâèëåïîä³áíî: ó ïåðøó äîáó îñíîâí³ óëüòðàñòðóêòóðí³ çì³íè âèÿâëÿëèñÿ â 
ÕÊ ³ ÏÅÑ. Ó ÏÅÑ âîíè ïîëÿãàëè â àëüòåðàö³¿ ì³òîõîíäð³é ³ êàíàëüö³â ãëàä-
êî¿ åíäîïëàçìàòè÷íî¿ ñ³òêè, â âîãíèùåâîìó ðóéíóâàíí³ ïëàçìàòè÷íèõ 
ìåìáðàí, îñîáëèâî àï³êàëüíî¿ îáëàñò³ êë³òèí. Ó êë³òèíàõ ÏÅÑ íà òðåòþ 
äîáó âèÿâëÿëèñÿ îçíàêè âíóòð³øíüîêë³òèííèõ êîìïåíñàòîðíî-â³äíîâíèõ 
ïðîöåñ³â â íàéá³ëüø³é ì³ð³. Îäíàê íà 7–14 äîáó ïîøêîäæåííÿ ñòðóêòóð ïî-
ãëèáëþâàëèñÿ. 
Âèñíîâîê. Òîêñè÷íà ä³ÿ ìåòàíîëó â äîç³ 2,5 ã/êã ìàñè ò³ëà íà ñòðóêòóðè 
ÕÐÊ ïðîÿâëÿºòüñÿ òðèâàëî. Íà çàñòîñîâàíó äîçó ìåòàíîëó íàéá³ëüøîþ ì³-
ðîþ ðåàãóþòü êë³òèíè ÏÅÑ. 
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Electronic — microscopic study of the ultrastructure of the chorioretinal complex of rats 
in dynamics after introduction of the increased dose of methanol 

N. E. Dumbrova, N. I. Molchanjuk 
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Introduction. A wide use of methanol and its availability increase probability of 
casual or its chronic influence on the human organism. Therefore, it is important 
to study its mechanisms for the person as well as other alive creatures. 
Purpose of the investigation. To study the influence of methanol on ultrastructure 
of the chorioretinal complex (CRC): (choriocapillaries (CC) — pigment epithelium 
of the retina (PER) — photoreceptor cells (PC) of the retina) of white rats. 
Material and methods. Electronic- microscopic changes in the elements of CRC 
of white rats in dynamics (1–14 day) after unitary intraabdominal introduction of 
methanol in the dose of 2.5 g/kg of body weight were investigated. 
Results and discussion. It is shown that the pathological process has a wavy course: 
on the 1st day the basic ultrastructural changes were revealed in CC and PER. In 
PER they consisted in alteration of mitochondria and canaliculi of the smooth 
endoplasmic net, in focal destruction of the plasmatic membranes, especially of 
the apical areas of cells. In PER cells signs of the endocellular compensatory-re-
generative processes were revealed to the greatest degree on the 3rd day. However, 
damages of the structures were aggravated on the 7th — 14th day. 
Conclusions. Toxic effect of methanol in the dose of 2.5 g/kg of the body weight 
on CRC structures is manifested for a long time. Cells of PER react to the applied 
influence to the greatest degree 
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Ââåäåíèå. Øèðîêîå èñïîëüçîâàíèå ìåòàíîëà è 
åãî äîñòóïíîñòü óâåëè÷èâàþò âåðîÿòíîñòü ñëó÷àé-
íîãî èëè õðîíè÷åñêîãî âîçäåéñòâèÿ åãî íà îðãàíèçì 
÷åëîâåêà [1]. Â ïîñëåäíèå ãîäû ó÷àñòèëèñü ñëó÷àè 
ìàññîâîãî îòðàâëåíèÿ ìåòàíîëîì íàñåëåíèÿ êàê â 
Óêðàèíå, òàê è äðóãèõ ñòðàíàõ, ÷òî ñâÿçàíî òàêæå 
ñ ðàñïðîñòðàíåíèåì íåêà÷åñòâåííîé àëêîãîëüíîé 
ïðîäóêöèè è ìîæåò ïðèâîäèòü ê ãåíåòè÷åñêèì èç-
ìåíåíèÿì â îïðåäåëåííûõ ïîïóëÿöèÿõ íàñåëåíèÿ. 
Êàê èçâåñòíî, ìåòàíîë ÿâëÿåòñÿ âûñîêîòîêñè÷íûì 
îäíîàòîìíûì ñïèðòîì è ïðåäñòàâëÿåò ñîáîé áåñö-
âåòíóþ ïðîçðà÷íóþ æèäêîñòü, ïî âêóñó è çàïàõó 
íàïîìèíàþùóþ ýòèëîâûé ñïèðò. Â ñâÿçè ñ ýòèì 
âîçíèêàåò âàæíîñòü èçó÷åíèÿ ìåõàíèçìîâ åãî òîê-
ñè÷íîñòè äëÿ ÷åëîâåêà, à òàêæå äëÿ äðóãèõ æèâûõ 
ñóùåñòâ. Ñîãëàñíî êëèíè÷åñêèì äàííûì, ìåòàíîë 
ïåðâè÷íî ïîðàæàåò çðèòåëüíûé íåðâ, ñåò÷àòêó è 
òêàíè ãîëîâíîãî ìîçãà [5]. 

Ýêñêóðñ â ëèòåðàòóðó ïîêàçàë, ÷òî âîïðîñàìè 
âëèÿíèÿ ìåòàíîëà íà îðãàí çðåíèÿ èññëåäîâàòåëè 
èíòåðåñîâàëèñü äàâíî, íàìè íàéäåíû ðàáîòû åùå 
30-õ ãîäîâ XIX âåêà. Â 70–90 ãîäû èíòåðåñ ê äàí-
íîìó âîïðîñó âîçðîñ â ñâÿçè ñ íîâûìè âîçìîæíî-
ñòÿìè è ìåòîäàìè èññëåäîâàíèÿ. Îäíàêî â íàó÷íîé 
ëèòåðàòóðå ïðåäñòàâëåíî íåáîëüøîå ÷èñëî ýêñïå-
ðèìåíòàëüíûõ èññëåäîâàíèé, ïîñâÿùåííûõ èçó-
÷åíèþ ñòðóêòóðíûõ èçìåíåíèé è áèîõèìè÷åñêèõ 
ïîêàçàòåëåé â ñåò÷àòêå è çðèòåëüíîì íåðâå æèâîò-
íûõ â óñëîâèÿõ äåéñòâèÿ ìåòàíîëà [5, 8, 9]. Êðîìå 
òîãî, äåòàëüíûõ óëüòðàñòðóêòóðíûõ èññëåäîâàíèé 
âñåõ ñëîåâ ñåò÷àòêè è îòäåëîâ çðèòåëüíîãî íåðâà â 
äèíàìèêå íàáëþäåíèÿ ïîñëå ìåòàíîëîâîé èíòîê-
ñèêàöèè íå ïðîâîäèëîñü. Ïðîâåäåííûå íàìè ðàíåå 
èññëåäîâàíèÿ óëüòðàñòðóêòóðû õîðèîðåòèíàëüíî-
ãî êîìïëåêñà (ÕÐÊ) ïîñëå îäíîêðàòíîãî ââåäåíèÿ 
ìåòàíîëà â äîçå 0.75 ã/êã âûÿâèëè îáðàòèìûå è 
êîìïåíñàòîðíûå èçìåíåíèÿ â êëåòêàõ èçó÷àåìîãî 
êîìïëåêñà ãëàçà [ 3]. Äëÿ íàñ ïðåäñòàâëÿåò èíòåðåñ 
èçó÷åíèå èçìåíåíèé äàííûõ ñòðóêòóð ïðè ââåäåíèè 
âîçðàñòàþùèõ äîçèðîâîê äàííîãî âåùåñòâà. 

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷å-
íèå âëèÿíèÿ ìåòàíîëà íà óëüòðàñòðóêòóðó ÕÐÊ: (õî-
ðèîêàïèëëÿðû (ÕÊ) — ïèãìåíòíûé ýïèòåëèé ñåò÷àò-
êè (ÏÝÑ) — ôîòîðåöåïòîðíûå êëåòêè (ÔÊ) ñåò÷àòêè) 
áåëûõ êðûñ ïîñëå îäíîêðàòíîãî âíóòðèáðþøèííîãî 
ââåäåíèÿ ìåòàíîëà â äîçå 2.5 ã/êã ìàññû òåëà. 

Ìàòåðèàë è ìåòîäû 
Ðàáîòà âûïîëíåíà íà 18 âçðîñëûõ áåëûõ êðûñàõ ëèíèè 

Âèñòàð ìàññîé 250–300 ã, ïîäðàçäåëåííûõ íà äâå ãðóïïû: 
I — îïûòíàÿ, â êîòîðîé êðûñàì âíóòðèáðþøèííî, îäíîêðàò-
íî ââîäèëè ìåòàíîë èç ðàñ÷åòà 2,5 ã/êã ìàññû òåëà. Äîçà 
0,75 ã/êã ìàññû òåëà êðûñû âûçûâàåò ñëàáî âûðàæåííóþ 
ðåàêöèþ â òêàíÿõ ãëàçà. Ïîýòîìó äîçó 2,5 ã/êã ìû ñ÷èòàåì 
ïîâûøåííîé. Äëÿ êðûñ ýôôåêò ËÄ50 ïðè âíóòðèáðþøèííîì 
ââåäåíèè ìåòàíîëà äîñòèãàåòñÿ â äîçå 9,5 ã/êã ìàññû òåëà 
æèâîòíîãî. II ãðóïïà — êîíòðîëüíûå æèâîòíûå, êîòîðûì 
ââîäèëè ôèçèîëîãè÷åñêèé ðàñòâîð â ýêâèâàëåíòíîì îáúåìå. 

Èçó÷àëñÿ ìàòåðèàë ÷åðåç 1, 3, 7 è 14 ñóòîê ïîñëå ââåäåíèÿ 
ìåòàíîëà. Èññëåäîâàëàñü óëüòðàñòðóêòóðà ÕÊ, ÏÝÑ è ÔÊ 
ñåò÷àòêè ãëàç êðûñ. Ýâòàíàçèÿ æèâîòíûõ îñóùåñòâëÿëàñü 
ìåòîäîì äåêàïèòàöèè â ñîîòâåòñòâèè ñ »Òðåáîâàíèÿìè áèîý-
òèêè Õåëüñèíêñêîé äåêëàðàöèè îá ýòè÷åñêîì ðåãóëèðîâàíèè 
ìåäèöèíñêèõ èññëåäîâàíèé». Çàáîð è îáðàáîòêà îáðàçöîâ 
äëÿ óëüòðàñòðóêòóðíîãî èññëåäîâàíèÿ îñóùåñòâëÿëèñü ïî 
îáùåïðèíÿòîé ìåòîäèêå. Èçó÷àëèñü è ôîòîãðàôèðîâàëèñü 
îáúåêòû â ýëåêòðîííîì ìèêðîñêîïå ÏÝÌ-100–01. 

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäåíèå 

Ïðè ýëåêòðîííî-ìèêðîñêîïè÷åñêîì èññëåäîâà-
íèè óñòàíîâëåíî, ÷òî âî âñå ñðîêè ïîñëå ââåäåíèÿ 
ìåòàíîëà â ñëîå ÕÊ ñîñóäèñòîé îáîëî÷êè îòìå÷àë-
ñÿ ïîëèìîðôèçì èçìåíåíèé ñðåäè ýíäîòåëèàëüíûõ 
êëåòîê (ÝÊ): íàáëþäàëèñü ÝÊ ñ ïðèçíàêàìè îò¸êà 
öèòîïëàçìû è äåñòðóêöèåé êðèñò ìèòîõîíäðèé, ÝÊ ñ 
ïðàêòè÷åñêè íîðìàëüíîé óëüòðàñòðóêòóðîé, à òàêæå 
ÝÊ ñ óâåëè÷åííûì êîëè÷åñòâîì îðãàíåëë, ó÷àñòâóþ-
ùèõ â áåëêîâîì ñèíòåçå. Ïîñëåäíèå èìåëè êðóïíûå 
ðàçìåðû è, ïðàêòè÷åñêè, ïîëíîñòüþ ïåðåêðûâàëè 
ïðîñâåò ÕÊ. Ïðîñâåò áîëüøåé ÷àñòè ÕÊ çàïîëíåí 
ýëåêòðîííî-ïëîòíûì ñîäåðæèìûì, ñîäåðæàùèì 
ýðèòðîöèòû. Â òî æå âðåìÿ íàáëþäàëèñü åäèíè÷-
íûå ÕÊ ñ íîðìàëüíûì, ò. å. ñ óìåðåííî ýëåêòðîííî-
ïëîòíûì ïðîñâåòîì. Ñëåäóåò îòìåòèòü, ÷òî â äèíàìè-
êå íàáëþäåíèÿ â ÕÊ óâåëè÷èâàåòñÿ êîëè÷åñòâî ÝÊ ñ 
ïðèçíàêàìè îò¸êà öèòîïëàçìû è àëüòåðàöèè âíóòðè-
êëåòî÷íûõ îðãàíåëë. Ìåìáðàíà Áðóõà â äèíàìèêå 
íàáëþäåíèÿ âûãëÿäåëà ýëåêòðîííî-ïëîòíîé, ÷òî, 
ïî-âèäèìîìó, ñâÿçàíî ñ ïðîïèòûâàíèåì îñíîâíîãî 
âåùåñòâà ìåìáðàíû ñîäåðæèìûì ïðîñâåòà ÕÊ. ×å-
ðåç 7 -14 ñóòîê íàáëþäàëèñü ýëåêòðîííî-ïðîçðà÷íûå 
î÷àãè â îñìèîôèëüíîì îñíîâíîì âåùåñòâå. 

Â ñëîå ÏÝÑ ÷åðåç ñóòêè ïîñëå ââåäåíèÿ ìåòà-
íîëà ìíîãèå êëåòêè îòëè÷àëèñü îò êîíòðîëüíîãî 
ìàòåðèàëà äåñòðóêöèåé çíà÷èòåëüíîé ÷àñòè êà-
íàëüöåâ ãëàäêîé ýíäîïëàçìàòè÷åñêîé ñåòè (ÃÝÑ) 
è ýëåìåíòàìè î÷àãîâîé àëüòåðàöèè êðèñò ó áîëü-
øåé ÷àñòè ìèòîõîíäðèé. Ïðè ýòîì ðÿä ìèòîõîí-
äðèé èìåëè ðàçðóøåííóþ íàðóæíóþ ìåìáðàíó, 
õîòÿ âñòðå÷àëèñü è îðãàíåëëû íåáîëüøèõ ðàçìåðîâ 
ñ íîðìàëüíîé ñòðóêòóðîé (Ðèñ. 1, 2). Â ýòèõ êëåò-
êàõ íàáëþäàëîñü ïîâûøåííîå ñîäåðæàíèå ëèçî-
ñîì, ñãëàæåííîñòü áàçàëüíûõ ñêëàäîê è î÷àãîâàÿ 
ôðàãìåíòàöèÿ àïèêàëüíûõ ìèêðîâèëë. Ïîä òàêèìè 
êëåòêàìè îòìå÷àëîñü ñêîïëåíèå îáëîìêîâ íàðóæ-
íûõ ñåãìåíòîâ (ÍÑ) ÔÊ, ÷àñòü èç êîòîðûõ áûëè ñ 
î÷àãîâîé äåñòðóêöèåé ìåìáðàí äèñêîâ, ÷òî ñâèäå-
òåëüñòâîâàëî î áëîêàäå ïðîöåññà ôàãîöèòîçà. 

Íà òðåòüè ñóòêè â êëåòêàõ ÏÝÑ, ïàðàëëåëüíî 
ñ ïàòîëîãè÷åñêèìè èçìåíåíèÿìè, àíàëîãè÷íûìè 
îïèñàííûì â ïðåäûäóùåì ñðîêå, îòìå÷àëèñü ïðè-
çíàêè êîìïåíñàòîðíî-âîññòàíîâèòåëüíûõ ïðîöåñ-
ñîâ, î ÷åì ñâèäåòåëüñòâîâàëî óâåëè÷åíèå êîëè÷åñòâà 
âíóòðèêëåòî÷íûõ îðãàíåëë: ìèòîõîíäðèé, ÷àñòü èç 
êîòîðûõ èìåëè ýëåìåíòû äåñòðóêöèè êðèñò, îáèëü-
íî ðàçâèòîé ÃÝÑ, à òàêæå íàëè÷èå 2–3 êîìïëåêñîâ 
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Ãîëüäæè è áîëüøîå ñêîïëåíèå â öèòîïëàçìå ôàãî-
ñîì, ëèçîñîì è âòîðè÷íûõ ëèçîñîì. Â ýòèõ êëåòêàõ 
íàáëþäàëèñü õîðîøî âûðàæåííûå áàçàëüíûå ñêëàä-
êè, êîòîðûå ãëóáîêî ïðîíèêàëè â öèòîïëàçìó, à òàê-
æå àïèêàëüíûå ìèêðîâèëëû, îïðåäåëÿëèñü ïðèçíà-
êè ôîðìèðîâàíèÿ ôàãîñîì (Ðèñ. 3). 

Íà 7–14 ñóòêè èññëåäîâàíèÿ â ñëîå ÏÝÑ âûÿâ-
ëÿëèñü êëåòêè ñ ðàçëè÷íîé ñòåïåíüþ àëüòåðàöèè 

îðãàíåëë, âïëîòü äî ïî÷òè ïîëíîãî îïóñòîøåíèÿ 
öèòîïëàçìû, à ñîõðàíèâøèåñÿ åäèíè÷íûå îðãàíåë-
ëû áûëè â ñîñòîÿíèè äåñòðóêöèè. Â òàêèõ êëåòêàõ 
íàáëþäàëîñü î÷àãîâîå ðàçðóøåíèå àïèêàëüíûõ 
ìèêðîâèëë. Ñëåäóåò îòìåòèòü, ÷òî â êëåòêàõ ÏÝÑ 
ñ ïðèçíàêàìè àëüòåðàöèè îðãàíåëë îïðåäåëÿëèñü 
è ýëåìåíòû êîìïåíñàòîðíî-âîññòàíîâèòåëüíîãî 
õàðàêòåðà, çàêëþ÷àâøåãîñÿ â ïîâûøåííîì ñîäåð-
æàíèè ìèòîõîíäðèé ñ íîðìàëüíîé ñòðóêòóðîé, ïî-
ëèñîì è îêàéìëåííûõ ïóçûðüêîâ, ÷òî ñâèäåòåëü-
ñòâîâàëî îá óñèëåíèè îáìåííûõ ïðîöåññîâ ìåæäó 
ÕÊ è ÏÝÑ â ýòîé îáëàñòè êëåòîê (Ðèñ. 4, 5). 

Â ôîòîðåöåïòîðíîì îòäåëå ñåò÷àòêè âî âñå 
ñðîêè íàáëþäåíèÿ âûÿâëÿëèñü çîíû î÷àãîâîé äå-
ñòðóêöèè ìåìáðàí äèñêîâ ÍÑ, äåôîðìàöèÿ ÷àñòè 
ìèòîõîíäðèé ñ î÷àãîâîé äåñòðóêöèåé êðèñò âî âíó-
òðåííèõ ñåãìåíòàõ (ÂÑ) è çíà÷èòåëüíûì ðàñøèðå-
íèåì ýëåìåíòîâ çåðíèñòîé ýíäîïëàçìàòè÷åñêîé 
ñåòè (ÇÝÑ) ñ äåãðàíóëÿöèåé åå ìåìáðàí, âïëîòü äî 
îáðàçîâàíèÿ êðóïíûõ ïîëîñòåé â öèòîïëàçìå ÔÊ, 
îñîáåííî â ðàííèå ñðîêè. Â îáëàñòè ÿäåð ÔÊ îò-
ìå÷àëèñü ïðèçíàêè îòåêà ãëèàëüíûõ ìþëëåðîâñêèõ 
êëåòîê, ðàñïîëàãàâøèõñÿ â îáëàñòè íàðóæíîé ïî-
ãðàíè÷íîé ìåìáðàíû. Ê 14 ñóòêàì â ñëîå ÔÊ òàêæå 
âûÿâëÿëèñü î÷àãè íåêðîçà ýòèõ êëåòîê. 

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïî-
êàçàëè, ÷òî îäíîêðàòíîå ââåäåíèå ìåòàíîëà â äîçå 
2,5 ã/êã ìàññû òåëà, âûçûâàëî ïàòîëîãè÷åñêèå èç-
ìåíåíèÿ â óëüòðàñòðóêòóðàõ ÕÐÊ, êîòîðûå ïðîãðåñ-
ñèðîâàëè â äèíàìèêå (1–14 ñóòêè). Â êëåòêàõ ÏÝÑ 
ýòè ÿâëåíèÿ ïðîÿâëÿëèñü â íàèáîëüøåé ñòåïåíè è 
çàêëþ÷àëèñü, ïðåèìóùåñòâåííî, â àëüòåðàöèè ìè-
òîõîíäðèé è êàíàëüöåâ ÃÝÑ, â î÷àãîâîì ðàçðóøå-

Ðèñ. 1. Óëüòðàñòðóêòóðà õîðèîðåòèíàëüíîãî êîìïëåêñà ÷å-
ðåç 1 ñóòêè ïîñëå ââåäåíèÿ ìåòàíîëà. Âûðàæåííàÿ îñìèî-
ôèëèÿ âñåõ ñòðóêòóð õîðèîêàïèëëÿðà è ìåìáðàíû Áðóõà. 
Ôðàãìåíòàöèÿ ìèòîõîíäðèé è ýëåìåíòîâ ãëàäêîé ýíäî-
ïëàçìàòè÷åñêîé ñåòè â êëåòêå ïèãìåíòíîãî ýïèòåëèÿ ñåò-
÷àòêè. Ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ. Õ 6 000. Óñëîâíûå 
îáîçíà÷åíèÿ: ÕÊ — õîðèîêàïèëëÿð, ÌÁ — ìåìáðàíà Áðóõà, 
ÏÝÑ — ïèãìåíòíûé ýïèòåëèé ñåò÷àòêè, Ì- ìèòîõîíäðèè, 
ÃÝÑ — ãëàäêàÿ ýíäîïëàçìàòè÷åñêàÿ ñåòü. 

Ðèñ. 2. Óëüòðàñòðóêòóðà ïèãìåíòíîãî ýïèòåëèÿ ñåò÷àòêè 
÷åðåç 1 ñóòêè ïîñëå ââåäåíèÿ ìåòàíîëà. Îïóñòîøåíèå öè-
òîïëàçìû êëåòêè. Ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ. Õ 8 000. 
Óñëîâíûå îáîçíà÷åíèÿ: ß — ÿäðî, ÏÝÑ — ïèãìåíòíûé ýïè-
òåëèé ñåò÷àòêè, Ì- ìèòîõîíäðèè, ÃÝÑ — ãëàäêàÿ ýíäîïëàç-
ìàòè÷åñêàÿ ñåòü. 

Ðèñ. 3. Óëüòðàñòðóêòóðà ïèãìåíòíîãî ýïèòåëèÿ ñåò÷àò-
êè ÷åðåç 3 ñóòîê ïîñëå ââåäåíèÿ ìåòàíîëà. Ïðèçíàêè 
êîìïåíñàòîðíî-âîññòàíîâèòåëüíûõ ïðîöåññîâ â êëåòêå. 
Ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ. Õ 6 000. Óñëîâíûå îáî-
çíà÷åíèÿ: ÏÝÑ — ïèãìåíòíûé ýïèòåëèé ñåò÷àòêè, ÁÑ — áà-
çàëüíûå ñêëàäêè, ß –ÿäðî, Ì- ìèòîõîíäðèè, ÃÝÑ — ãëàäêàÿ 
ýíäîïëàçìàòè÷åñêàÿ ñåòü, ÊÃ — êîìïëåêñ Ãîëüäæè. 
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íèè ïëàçìàòè÷åñêèõ ìåìáðàí, ÷òî ïðèâîäèò ê íà-
ðóøåíèþ ýíåðãîîáðàçîâàíèÿ, äåòîêñèêàöèîííîé 
è äðóãèõ ôóíêöèé ýòèõ êëåòîê. Îòñóòñòâèå â ÷àñòè 
ýòèõ êëåòîê áàçàëüíûõ ñêëàäîê, îñîáåííî ÷åðåç ñóò-
êè ïîñëå ââåäåíèÿ òîêñè÷åñêîãî âåùåñòâà, îòðàæà-
ëî íàðóøåíèå èõ íàñîñíîé ôóíêöèè. Ýòî âûçûâàëî 
äåôèöèò íåîáõîäèìûõ âåùåñòâ, êîòîðûå ïîñòóïàëè 
èç ÕÊ â êëåòêè ÏÝÑ è, â öåëîì, ïðèâîäèëî ê íà-
ðóøåíèþ ìåòàáîëè÷åñêèõ ïðîöåññîâ â êëåòêàõ 

ÏÝÑ. Ïî äàííûì ëèòåðàòóðû, ìåòàíîë âûçûâàåò 
äåñòðóêöèþ áåëêîâ ïëàçìû êðîâè, ÷òî ñíèæàëî åå 
ðåîëîãè÷åñêèå ñâîéñòâà è ïîñòóïëåíèå âåùåñòâ â 
òêàíè [2]. Êðîìå ýòîãî, ìåòàíîë òàêæå îêàçûâàåò 
íåïîñðåäñòâåííîå ïîâðåæäàþùåå äåéñòâèå íà ëè-
ïîïðîòåèäíûå êîìïëåêñû ïëàçìàòè÷åñêèõ ìåì-
áðàí [4]. Ôðàãìåíòàöèÿ àïèêàëüíûõ ìèêðîâèëë è 
ñêîïëåíèå îáëîìêîâ ìåìáðàí ÍÑ ÔÊ ïîä êëåòêà-
ìè ÏÝÑ ñâèäåòåëüñòâîâàëè î ïîäàâëåíèè ïðîöåñ-
ñà ôàãîöèòîçà êëåòêàìè. Îäíàêî ñëåäóåò îòìåòèòü, 
÷òî íà òðåòüè ñóòêè â êëåòêàõ ÏÝÑ ïðåâàëèðîâàëè 
ïðèçíàêè óñèëåíèÿ ìåòàáîëè÷åñêèõ ïðîöåññîâ, ÷òî 
îòðàæàëîñü â ïîâûøåíèè ÷èñëà òèïè÷íûõ äëÿ ýòèõ 
êëåòîê îðãàíåëë è óâåëè÷åíèè êîëè÷åñòâà ôàãîñîì, 
óêàçûâàþùåì íà àêòèâàöèþ ïðîöåññà ôàãîöèòîçà. 
Â òî æå âðåìÿ, â ýòèõ æå êëåòêàõ îòìå÷àëàñü ðåàêöèÿ 
ìèòîõîíäðèé ïî òèïó èõ èñòîùåíèÿ, ÷òî, âîçìîæ-
íî, ñâÿçàíî ñ áîëüøèì ðàñõîäîâàíèåì ýíåðãèè. Íå-
ñìîòðÿ íà âûøåèçëîæåííîå, ê êîíöó ñðîêà èññëå-
äîâàíèÿ (14 ñóòîê) ïðîöåññû äåñòðóêöèè â êëåòêàõ 
ÏÝÑ íàðàñòàëè, îòìå÷àëèñü áîëüøèå ïîëÿ îïóñòî-
øåíèÿ öèòîïëàçìû, íàáëþäàëèñü ïðèçíàêè âûðà-
æåííîé äåãåíåðàöèè îðãàíåëë è î÷àãè ðàçðóøåíèÿ 
ïëàçìîëåìì êëåòîê, õîòÿ ðÿäîì òàêæå ïðîÿâëÿëèñü 
ýëåìåíòû êîìïåíñàòîðíî-âîññòàíîâèòåëüíûõ ïðî-
öåññîâ. Â ôîòîðåöåïòîðíîì îòäåëå ñåò÷àòêè âû-
ÿâëÿëè èçìåíåíèÿ ñòðóêòóð ðàçëè÷íîé ñòåïåíè 
âûðàæåííîñòè, îñîáåííî ìèòîõîíäðèé âî ÂÑ ÔÊ, 
âïëîòü äî î÷àãîâîãî íåêðîçà êëåòîê. Ñòåïåíü ïðî-
ÿâëåíèÿ ïàòîëîãè÷åñêèõ èçìåíåíèé â ÔÊ çàâèñåëà 
îò ãëóáèíû íàðóøåíèé â êëåòêàõ ÏÝÑ. 

Òàêèì îáðàçîì, íàìè âûÿâëåíî, ÷òî íàèáîëüøèå 
èçìåíåíèÿ, âûçâàííûõ ïðèìåíåííîé äîçîé ìåòàíî-
ëà, íàáëþäàëèñü â êëåòêàõ ÏÝÑ. Îíè âûðàæàëèñü âî 
âíóòðèêëåòî÷íûõ ñòðóêòóðíûõ èçìåíåíèÿõ è íàðó-
øåíèè íàñîñíîé è ôàãîöèòàðíîé ôóíêöèé ýòèõ êëå-
òîê. Îñîáåííî ñëåäóåò îòìåòèòü ðàçíîîáðàçíîå ïî-
âðåæäåíèå ñòðóêòóðû ìèòîõîíäðèé â ÏÝÑ è ÂÑ ÔÊ. 

Â öåëîì, ñóùåñòâåííûì âûâîäîì èç ïðîâåäåííûõ 
èññëåäîâàíèé ÿâëÿëîñü íàëè÷èå ãëóáîêèõ íàðóøåíèé 
áèîýíåðãåòè÷åñêèõ ïðîöåññîâ â èçó÷àåìûõ òêàíÿõ. Â 
ëèòåðàòóðíûõ èñòî÷íèêàõ òàêæå èìåþòñÿ åäèíè÷íûå 
ñâåäåíèÿ î ïîâðåæäåíèè ìèòîõîíäðèé â ñåò÷àòêå, â 
÷àñòíîñòè â ôîòîðåöåïòîðíûõ êëåòêàõ è àêñîíàõ çðè-
òåëüíîãî íåðâà êðûñ, âûçâàííîì ìåòàíîëîâîé èíòîê-
ñèêàöèåé [7,9]. Àâòîðû âûñêàçûâàþò ïðåäïîëîæåíèå, 
÷òî íå ñàì ìåòàíîë, à ïðîäóêòû åãî ðàñïàäà — ôîðìèà-
òû — âûçûâàþò âûøåîïèñàííûå èçìåíåíèÿ â òêàíÿõ 
ãëàçà, ÷òî ïðèâîäèò ê äåôèöèòó ýíåðãèè â êëåòêàõ. Âû-
ñêàçàííîå ïðåäïîëîæåíèå ïîäòâåðæäàþò äàííûå áèî-
õèìè÷åñêèõ èññëåäîâàíèé, ñâèäåòåëüñòâóþùèå î òîì, 
÷òî ôîðìèàò ñåëåêòèâíî äåéñòâóåò íà ìèòîõîíäðèè 
ñåò÷àòêè, èíãèáèðóÿ ñèíòåç ÀÒÔ [ 6 ]. Ðåçóëüòàòû, ïî-
ëó÷åííûå íàìè â ýòîé ðàáîòå, â îïðåäåëåííîé ñòåïåíè 
êîððåëèðóþò ñ äàííûìè óëüòðàñòðóêòóðíûõ èññëåäî-
âàíèé, àâòîðû êîòîðûõ èçó÷àëè èçìåíåíèÿ â ñòðóê-
òóðå íåðâíîãî àïïàðàòà ñåò÷àòêè, âûçâàííûå âíóòðè-

Ðèñ. 4. Óëüòðàñòðóêòóðà ïèãìåíòíîãî ýïèòåëèÿ ñåò÷àò-
êè ÷åðåç 14 ñóòîê ïîñëå ââåäåíèÿ ìåòàíîëà. Âûðàæåííàÿ 
ôðàãìåíòàöèÿ öèòîïëàçìàòè÷åñêèõ îðãàíåëë â êëåòêå. 
Ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ. Õ 5 000. Óñëîâíûå îáî-
çíà÷åíèÿ: ÏÝÑ — ïèãìåíòíûé ýïèòåëèé ñåò÷àòêè, ß — ÿäðî, 
Ì- ìèòîõîíäðèè, ÃÝÑ — ãëàäêàÿ ýíäîïëàçìàòè÷åñêàÿ ñåòü. 

Ðèñ. 5. Óëüòðàñòðóêòóðà õîðèîðåòèíàëüíîãî êîìïëåêñà 
÷åðåç 14 ñóòîê ïîñëå ââåäåíèÿ ìåòàíîëà. Îñìèîôèëèÿ 
ñòðóêòóð õîðèîêàïèëëÿðîâ è ìåìáðàíû Áðóõà. Ýëåêòðîííî-
ïðîçðà÷íûå î÷àãè â ìåñòàõ ðàçðóøåíèÿ ýëåìåíòîâ ãëàäêîé 
ýíäîïëàçìàòè÷åñêîé ñåòè â öèòîïëàçìå êëåòêè ïèãìåíòíîãî 
ýïèòåëèÿ ñåò÷àòêè. Ýëåêòðîííàÿ ìèêðîôîòîãðàôèÿ. Õ 6 000. 
Óñëîâíûå îáîçíà÷åíèÿ: ÕÊ — õîðèîêàïèëëÿð, ÌÁ — ìåì-
áðàíà Áðóõà, ÏÝÑ — ïèãìåíòíûé ýïèòåëèé ñåò÷àòêè, Ì — 
ìèòîõîíäðèè, ÃÝÑ — ãëàäêàÿ ýíäîïëàçìàòè÷åñêàÿ ñåòü. 
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áðþøèííûì ââåäåíèåì ìåòàíîëà â äîçå 1,8 ã/ êã è 
âûÿâèëè âûðàæåííûå äèñòðîôè÷åñêè-äåñòðóê òèâ íûå 
èçìåíåíèÿ â ñåò÷àòêå è, îñîáåííî, â ôîòîðåöåïòîð-
íûõ, áèïîëÿðíûõ è ãàíãëèîçíûõ êëåòêàõ [5]. 

Ïðåäñòàâëåííûå íàìè óëüòðàñòðóêòóðíûå èñ-
ñëåäîâàíèÿ ÕÐÊ ãëàçà ÿâëÿþòñÿ ôðàãìåíòîì ãëó-
áîêîãî êîìïëåêñíîãî èçó÷åíèÿ èçìåíåíèé â òêàíÿõ 
ãëàçà è äðóãèõ îðãàíàõ êðûñ, âûçâàííûõ äåéñòâèåì 
ìåòàíîëà. Ïîýòîìó èçó÷åíèå òîíêèõ ìåõàíèçìîâ 
äåéñòâèÿ ìåòàíîëà íà æèâûå òêàíè íà ñóáêëåòî÷-
íîì óðîâíå â äàëüíåéøåì ïîçâîëèò ïîíÿòü ìåõà-
íèçì ïîâðåæäàþùåãî äåéñòâèÿ ýòîãî òîêñè÷åñêîãî 
ôàêòîðà íà îðãàíû è îðãàíèçì â öåëîì, à òàêæå, 
âîçìîæíî, îòêðîåò âîçìîæíîñòè èçîáðåòåíèÿ áîëåå 
ýôôåêòèâíûõ ëåêàðñòâåííûõ ñðåäñòâ. 

Âûâîäû 

1. Îäíîêðàòíîå âíóòðèáðþøèííîå ââåäåíèå 
ìåòàíîëà â äîçå 2,5 ã/ êã ìàññû òåëà âûçûâàëî íàè-
áîëåå âûðàæåííûå èçìåíåíèÿ â êëåòêàõ ÏÝÑ, çà-
êëþ÷àþùèåñÿ ïðåèìóùåñòâåííî â àëüòåðàöèè 
ìèòîõîíäðèé è êàíàëüöåâ ÃÝÑ, â î÷àãîâîì ðàçðó-
øåíèè ïëàçìàòè÷åñêèõ ìåìáðàí, îñîáåííî àïè-
êàëüíûõ ìèêðîâèëë. 

2. Â ñòðóêòóðàõ ÕÐÊ ïàðàëëåëüíî ñ äåñòðóêòèâ-
íûìè èçìåíåíèÿìè â êëåòêàõ îòìå÷àëèñü ïðèçíàêè 
êîìïåíñàòîðíî-âîññòàíîâèòåëüíûõ ïðîöåññîâ, êî-
òîðûå óñèëèâàëèñü íà òðåòüè ñóòêè èññëåäîâàíèÿ. 

3. Â äèíàìèêå îò 1 äî 14 ñóòîê ñòåïåíü âûðà-
æåííîñòè äåñòðóêòèâíûõ ïðîöåññîâ â èññëåäóåìûõ 
ñòðóêòóðàõ íàðàñòàëà. 

Ëèòåðàòóðà 

1. Áèòåíñêèé Â. Ñ. Ðîëü àëêîãîëèçìà è íàðêîìàíèè â äå-
ìîãðàôè÷åñêîì êðèçèñå â Óêðàèíå / Áèòåíñêèé Â. Ñ. 
/ Æóðíàë ÀÌÍ Óêðàèíû. — 2007. –ò.13. — ¹ 3. — 
Ñ. 543–550. 

2. Äîëìàòîâà Ë. Ñ. Îñîáåííîñòè èçìåíåíèÿ àêòèâíîñòè 
àíòèîêñèäàíòíûõ ôåðìåíòîâ â ðàçëè÷íûõ òèïàõ ëåé-
êîöèòîâ êðîâè ó áîëüíûõ õðîíè÷åñêèì àëêîãîëèçìîì 
/ Äîëìàòîâà Ë. Ñ., Ðîìàøèíà Â. Â. / Ïàòîëîãè÷åñêàÿ 
ôèçèîëîãèÿ è ýêñïåðèìåíòàëüíàÿ òåðàïèÿ. — 2003. — 
¹ 2. — Ñ. 17–19. 

3. Äóìáðîâà Í. Å. Óëüòðàñòðóêòóðíûå èçìåíåíèÿ ýëåìåí-
òîâ õîðèîðåòèíàëüíîãî êîìïëåêñà ãëàçà êðûñ ïîñëå 
äåéñòâèÿ ìåòèëîâîãî ñïèðòà / Äóìáðîâà Í. Å., Ìîë÷à-
íþê Í. Í. / Îôòàëüì. æóðí. — 2009. — ¹ 5. — Ñ. 54–
57. 

4. Ñåðîâ Â. Â. Âëèÿíèå îñòðîãî îòðàâëåíèÿ ìåòàíî-
ëîì íà ïåðåêèñíîå îêèñëåíèå ëèïèäîâ è êîíöåí-
òðàöèþ â êðîâè êîðòèêîñòåðîíà. / Ñåðîâ Â. Â., Çà-
áðîäñêèé Ï. Ô., Êèðè÷óê Â. Ô. / Âåñòíèê íîâûõ 
ìåä. òåõíîëîãèé. — 2007. — Òîì XIV. — ¹ 1. — 
Ñ. 81–86. 

5. Ýëåêòðîôèçèîëîãè÷åñêèå è ìîðôîëîãè÷åñêèå ïîêà-
çàòåëè, ñîñòîÿíèå çðèòåëüíîãî àíàëèçàòîðà â äèíàìè-
êå ïðèìåíåíèÿ òðîôèíà ïðè èíòîêñèêàöèè ìåòàíî-
ëîì / [Öèìáàëþê Â. È., Íîñîâ À. Ò., ×åáîòàð¸âà Ë. Ë., 
Âàñþòà Â. À.]. — Óêðàèíñêèé íåéðîõèðóðãè÷åñêèé 
æóðíàë. — 2004. — ¹ 3. — Ñ.97–102. 

6. Eells J. T. Inhibition of retinal mitochondrial function 
in methanol intoxication. / Eells J. T., Salzman M. M., 
Trusk T. C. — 1995. — Toxicologist, 15: 21–23. 

7. Methanol poisoning: Ocular toxicity produced by for-
mate. [Martin-Amat G., McMartin K. E., Hayreh S. S., 
Tephly T. R.], — 1978. — Toxicol Appl Pharmacol, 45: 
201–208. 

8. Retinal toxicity in methanol poisoning / [Treichel J. L., 
Murray T. G., Burton T. C. at all.] / Retina. — 2004. –24. — 
Ð. 309–312. 

9. Oxidative stress induced by methotrexate alone and in the 
presence of methanol discrete regions of the rodent brain, 
retina and optic nerve / [Rajamani R., Muthuvel A., Sent-
hilvelan M, Sheeladevi R]. — Toxicol. Lett, 2006. — 12. — 
¹ 5. — P. 12–15. 

Ïîñòóïèëà 13.11.2013 

References 

1. Bitenskii VS. The role of alcohol and drug abuse in the 
demographic crisis in Ukraine. Zhurnal AMN Ukrainy. 
2007;13(3):543–50. 

2. Dolmatova LS, Romashina VV. Features of changes in 
the activity of antioxidant enzymes in different types of 
white blood cells in patients with chronic alcoholism. Pa-
tologicheskaya fisiologiya I eksperimentalnaya terapiya. 
2003;2:17–9. 

3. Dumbrova Nye, Molchanyuk NN. Ultrastructural changes 
of chorioretinal complex elements of rat eyes after the ac-
tion of methyl alcohol. Oftalmol Zh. 2009; 5: 54–7. 

4. Serov VV, Zabrodskii PF, Kirichuk VF. Effect of acute 
methanol poisoning on lipid peroxidation and concentra-
tion in blood corticosterone. Vestnik novykh med. Teh-
knologii. 2007;XIV(1):81–6. 

5. Tsimbalyuk VI, Nosov AT, Chebatoreva LL, Vasyu-
ta VA. Electrophysiological and morphological exponents, 

the state of the visual analyzer in the dynamics of the Tro-
phin application in the methanol intoxication. Ukrainskii 
neirokhirurgicheskii zhurnal. 2004; 3: 97–102. 

6. Eells JT, Salzman MM, Trusk TC. Inhibition of retinal mi-
tochondrial function in methanol intoxication. Toxicolo-
gist.1995; 15: 21–3. 

7. Martin-Amat G, McMartin KE, Hayreh SS, 
Tephly TR. Methanol poisoning: Ocular toxicity produced 
by formate. Toxicol Appl Pharmacol. 1978; 45: 201–8. 

8. Treichel JL, Murray T G, Burton TC at all. Retinal toxicity 
in methanol poisoning. Retina. 2004;24:309–12. 

9. Rajamani R, Muthuvel A, Senthilvelan M, Shee-
ladevi R. Oxidative stress induced by methotrexate alone 
and in the presence of methanol discrete regions of the 
rodent brain, retina and optic nerve. Toxicol. Lett. 2006; 
12(5):12–5. 

Received 13.11.2013 


