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Âñòóï. Ïðîâåäåííÿ äîñë³äæåíü ïî âèâ÷åííþ ïðîáëåì ïàòîëîã³÷íèõ ñòàí³â 
òêàíèí ïîâåðõí³ î÷íîãî ÿáëóêà íàáóâàº îñîáëèâî¿   àêòóàëüíîñò³. 
Ìåòà. Âèâ÷èòè ð³âåíü ãëóòàò³îíó â òêàíèí³ ñëèçîâî¿ îáîëîíêè êîí’þíêòèâè 
³ ñëüîçíî¿ ð³äèíè ïðè åêñïåðèìåíòàëüíîìó êîí’þíêòèâ³ò³ â óìîâàõ ðîçâè-
òêó öóêðîâîãî ä³àáåòó. 
Ìàòåð³àë ³ ìåòîäè. Äëÿ ïðîâåäåííÿ åêñïåðèìåíòó âèêîðèñòîâóâàëè 
52 êðîëèêà, ÿê³ áóëè ðîçä³ëåí³ íà 3 ãðóïè: 1 ãðóïà — êîíòðîëüíà (8 òâàðèí), 
2 ãðóïà — äîñë³äíà, òâàðèíè â ÿêèõ ðîçâèâàñÿ êîí’þíêòèâ³ò (23 êðîëèêà), 
3 ãðóïà — äîñë³äíà, òâàðèíè ç êîí’þíêòèâ³òîì â óìîâàõ ðîçâèòêó ä³àáåòó 
(21 êðîëèê). Äëÿ äîñë³äæåííÿ áðàëè òêàíèíó êîí’þíêòèâè ³ ñëüîçíó ð³äèíó, 
â ÿêèõ âèçíà÷àëè ð³âåíü â³äíîâëåíîãî ãëóòàò³îíó. 
Ðåçóëüòàòè. Â óìîâàõ ðîçâèòêó åêñïåðèìåíòàëüíîãî êîí’þíêòèâ³òó ³ 
ñòðåïòîçîòîöèíîâîãî ä³àáåòó âèçíà÷àºòüñÿ çíèæåííÿ ð³âíÿ â³äíîâëåíî¿ 
ôîðìè ãëóòàò³îíó â òêàíèí³ êîí’þíêòèâè ³ ñëüîçíî¿ ð³äèíè. 
Âèñíîâêè. 1. Ïðè ðîçâèòêó çàïàëüíîãî ïðîöåñó â êîí’þíêòèâ³ â óìîâàõ 
ìîäåëþâàííÿ ñòðåïòîçîòîöèíîâîãî ä³àáåòó âèçíà÷àºòüñÿ á³ëüø ð³çêå 
çìåíøåííÿ ð³âíÿ ãëóòàò³îíó â ïîð³âíÿíí³ ç äàíèìè, êîëè êîí’þíêòèâ³ò 
âèêëèêàëè ó òâàðèí áåç ä³àáåòó. Â öèõ óìîâàõ ð³âåíü ãëóòàò³îíó çíèçèâ-
ñÿ íà 17,0 %, 18,0 % ³ 29,4 % â ð³çí³ òåðì³íè ñïîñòåðåæåííÿ. 2. Ïðè ìîäå-
ëþâàíí³ ñòðåïòîçîòîöèíîâîãî ä³àáåòó ó òâàðèí ç êîí’þíêòèâ³òîì á³ëü-
øîþ ì³ðîþ çíèæóâàëàñÿ ñåêðåö³ÿ ãëóòàò³îíó â ñëüîçíó ð³äèíó, í³æ â ãðóï³ 
ç êîí’þíêòèâ³òîì áåç ä³àáåòó. Òàê, â ïåðøèé òåðì³í çíèæåííÿ ñêëàëî — 
13,6 %, â   äðóãèé ñòðîê — 18 % ³ â òðåò³é òåðì³í — 21,8 %. 
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Experimental presuppositions for correction the glutathione level in the tissue of the mucous 
membrane and lacrimal fluid in acute conjunctivitis in conditions of hyperglycemia 
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Introduction. Research on the problems of pathological conditions of the surface 
tissues of the eye is of particular relevance. 
Purpose. Examine the level of glutathione in the mucosal tissue of the conjunctiva 
and lacrimal fluid in experimental conjunctivitis in terms of developing diabetes. 
Material and methods. For the experiment used 54 rabbits, which were divided 
into 3 groups: Group 1 — control group (8 animals), Group 2 — experimental ani-
mals with developing conjunctivitis (23 rabbits), group 3 — experimental animals 
with conjunctivitis in terms of developing diabetes (21 rabbit). To investigate the 
tissue taken conjunctiva and lacrimal fluid in which a determination is made of 
reduced glutathione. 
Results. With the development of experimental conjunctivitis and streptozotocin 
diabetes marked lowering of reduced glutathione in the tissue of the conjunctiva 
and lacrimal fluid. 
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Ââåäåíèå. Â ïîñëåäíåå âðåìÿ ïðîáëåìà ïàòîëî-
ãè÷åñêèõ ñîñòîÿíèé òêàíåé ïîâåðõíîñòè ãëàçíîãî 
ÿáëîêà ïðèîáðåòàåò îñîáóþ àêòóàëüíîñòü [2]. 

×èñëî áîëüíûõ ñ êîíúþíêòèâèòàìè ïîñòîÿí-
íî óâåëè÷èâàåòñÿ, è îíè âñå ÷àùå ïðèîáðåòàþò 
õàðàêòåð õðîíè÷åñêîãî ïðîöåññà, ðåçèñòåíòíîãî 
ê ïðîâîäèìîìó ëå÷åíèþ. Ïðè ýòîì íåîáõîäèìî 
ó÷èòûâàòü, ÷òî çíà÷èòåëüíóþ ðîëü â çàùèòíî-
ïðèñïîñîáèòåëüíûõ ðåàêöèÿõ îðãàíà çðåíèÿ èãðàåò 
ôóíêöèîíàëüíîå è ìåòàáîëè÷åñêîå ñîñòîÿíèå ïî-
âåðõíîñòíûõ ñòðóêòóð ãëàçà [8, 9, 13, 22]. 

Íà ñåãîäíÿøíèé äåíü ýòèîëîãèÿ è ïàòîãå-
íåç êîíúþíêòèâèòîâ íåäîñòàòî÷íî èçó÷åíû, ÷òî 
îáóñëîâëèâàåò îòñóòñòâèå âûñîêîýôôåêòèâíûõ 
ìåòîäîâ èõ ëå÷åíèÿ, â îñîáåííîñòè ýòî êàñàåò-
ñÿ õðîíè÷åñêèõ êîíúþíêòèâèòîâ. Èñïîëüçîâàíèå 
òðàäèöèîííûõ ìåäèêàìåíòîçíûõ ñðåäñòâ íå âñåãäà 
ïðèâîäèò ê èçëå÷åíèþ áîëüíîãî è ïðåäóïðåæäåíèþ 
âîçíèêíîâåíèÿ ðåöèäèâîâ, îêàçûâàÿ â ðÿäå ñëó÷àåâ 
èììóíîäåïðåññèâíîå âëèÿíèå è óãíåòàÿ ìåñòíûå 
ìåõàíèçìû íåñïåöèôè÷åñêîé çàùèòû. Ýòî îïðåäå-
ëÿåò àêòóàëüíîñòü ïîèñêà íîâûõ ìåòîäîâ ïàòîãåíå-
òè÷åñêîãî âîçäåéñòâèÿ íà âîñïàëèòåëüíûé ïðîöåññ 
â êîíúþíêòèâå ïðè îñòðûõ è õðîíè÷åñêèõ êîíúþí-
êòèâèòàõ [3, 11, 26]. 

Îñîáåííî âàæíîé â äàííîì àñïåêòå ïðåäñòàâëÿ-
åòñÿ ôóíêöèîíàëüíàÿ îñîáåííîñòü êîíúþíêòèâû, 
ñâÿçàííàÿ ñ òðàíñïîðòîì âàæíåéøåãî äåòîêñèêàí-
òà — ãëóòàòèîíà. Ðîëü ýòîãî òðèïåïòèäà çàêëþ÷àåò-
ñÿ íå òîëüêî â äåòîêñèêàöèîííûõ è àíòèîêñèäàíò-
íûõ ôóíêöèÿõ, íî îáóñëîâëåíà òàêæå åãî ó÷àñòèåì 
â ðåãóëÿöèè âîñïàëèòåëüíûõ è èììóííûõ ïðîöåñ-
ñîâ. Êðîìå òîãî, òðàíñïîðò ãëóòàòèîíà â ñëåçíóþ 
æèäêîñòü èãðàåò çíà÷èòåëüíóþ ðîëü â îáåñïå÷åíèè 
ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ðîãîâîé îáîëî÷êè, à 
òàêæå îêàçûâàåò ïðîòèâîâèðóñíîå äåéñòâèå [12, 15, 
17, 21]. 

Èçâåñòíî, ÷òî ãëóòàòèîí èãðàåò êëþ÷åâóþ ðîëü 
íå òîëüêî â ôèçèîëîãèè òêàíåé îðãàíà çðåíèÿ (ñëè-
çèñòîé îáîëî÷êè êîíúþíêòèâû è äð.), íî òàêæå è â 
ïàòîãåíåçå ðàçíîîáðàçíûõ âîñïàëèòåëüíûõ çàáîëå-
âàíèé êîíúþíêòèâû [16, 19]. 

Âàæíûì îòêðûòèåì â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ 
óñòàíîâëåíèå èíòåíñèâíîãî ñèíòåçà è òðàíñýïè-
òåëèàëüíîãî òðàíñïîðòà ãëóòàòèîíà â êîíúþíêòè-
âå. Ýêñïåðèìåíòàëüíûå äàííûå ñâèäåòåëüñòâóþò 

î ñåêðåöèè ãëóòàòèîíà â ýïèòåëèè êîíúþíêòèâû 
â íàïðàâëåíèè îò áàçî-ëàòåðàëüíîé äî àïèêàëü-
íîé ìåìáðàíû ÷åðåç êîíúþíêòèâó â ñëåçíóþ 
æèäêîñòü. Òðàíñïîðò ãëóòàòèîíà ÷åðåç ìåìáðàíû 
êóëüòóðû ýïèòåëèàëüíûõ êëåòîê êîíúþíêòèâû 
îáåñïå÷èâàåòñÿ îäíîâðåìåííî è Na+-çàâèñèìûìè 
è Na+-íåçàâèñè ìû ìè ïðîöåññàìè, ïðè÷åì Na+-
íåçàâèñèìûå ìåõàíèçìû ïðîèñõîäÿò çà ñ÷åò ìåì-
áðàííîãî ýíåðãåòè÷åñêîãî ïîòåíöèàëà ìåìáðàííûõ 
ñòðóêòóð ýïèòåëèÿ [18, 20]. 

Ðàíåå áûëè ïðîâåäåíû èññëåäîâàíèÿ, óñòàíî-
âèâøèå, ÷òî ó áîëüíûõ áàêòåðèàëüíûì êîíúþí-
êòèâèòîì îáùèé óðîâåíü ãëóòàòèîíà â ñëåçíîé 
æèäêîñòè çíà÷èòåëüíî ñíèæåí, ïðè ýòîì ïàäåíèå 
êîíöåíòðàöèè ïðîèñõîäèò çà ñ÷åò óìåíüøåíèÿ ñî-
äåðæàíèÿ åãî âîññòàíîâëåííîé ôîðìû [1]. 

Áûëî òàêæå ïîêàçàíî, ÷òî ñòåïåíü äåôèöèòà 
ãëóòàòèîíà â ñëåçíîé æèäêîñòè ó áîëüíûõ áàêòå-
ðèàëüíûì êîíúþíêòèâèòîì çàâèñèò îò âûðàæåí-
íîñòè âîñïàëèòåëüíîãî ïðîöåññà â êîíúþíêòèâå. 
Ïðè âûñîêîé ñòåïåíè âîñïàëåíèÿ óðîâåíü ãëó-
òàòèîíà â ñëåçå ñíèæàëñÿ ïî÷òè âäâîå, ñîñòàâëÿÿ 
55 % îò íîðìû [1]. 

Îñîáóþ àêòóàëüíîñòü â ýòîì àñïåêòå ïðèîáðåòà-
åò ñîñòîÿíèå òèîëîâîãî ñòàòóñà ïðè âîñïàëèòåëüíûõ 
çàáîëåâàíèÿõ ïåðåäíåãî îòäåëà ãëàçà ó äèàáåòèêîâ, 
òàê êàê èçâåñòíî, ÷òî ïðè ýòîé ñèñòåìíîé ïàòîëî-
ãèè çíà÷èòåëüíî íàðóøàåòñÿ îáìåí è ôóíêöèÿ ãëó-
òàòèîíîâîé ñèñòåìû. Â ÷àñòíîñòè, ïðè ðàçâèòèè 
ñòðåïòîçîòîöèíîâîãî äèàáåòà îòìå÷àåòñÿ ðåçêîå 
ïàäåíèå âîññòàíîâèòåëüíîãî ïîòåíöèàëà ãëóòàòèî-
íîâîé ñèñòåìû, â ïåðâóþ î÷åðåäü, çà ñ÷åò ðåçêîãî 
ñíèæåíèÿ óðîâíÿ âîññòàíîâëåííîé ôîðìû êîôåð-
ìåíòà [6, 8, 14, 23, 24]. 

Áûëî óñòàíîâëåíî, ÷òî ïðè èññëåäîâàíèè ðàç-
ëè÷íûõ ôîðì ãëóòàòèîíà ó ïàöèåíòîâ ñ íà÷àëü-
íûìè ôîðìàìè äèàáåòè÷åñêîé ðåòèíîïàòèè óðî-
âåíü âîññòàíîâëåííîé ôîðìû åãî ñíèæàëñÿ íà 
60 % [5]. 

Â òî æå âðåìÿ èçó÷åíèÿ óðîâíÿ ãëóòàòèîíà ïðè 
ýêñïåðèìåíòàëüíîì êîíúþíêòèâèòå è ðàçâèòèè ñà-
õàðíîãî äèàáåòà íå ïðîâîäèëîñü. 

Öåëü íàñòîÿùåé ðàáîòû çàêëþ÷àëàñü â èçó÷åíèè 
óðîâíÿ ãëóòàòèîíà â òêàíè êîíúþíêòèâû è ñëåçíîé 
æèäêîñòè ïðè ýêñïåðèìåíòàëüíîì êîíúþíêòèâèòå 
â óñëîâèÿõ ðàçâèòèÿ ñàõàðíîãî äèàáåòà. 

Key words: acute conjunctivitis, 
hyperglycemia, glutathione levels, 
correction 

Conclusions. 1. With the development of inflammation in the conjunctiva in a sim-
ulation of streptozotocin diabetes says a sharp decrease in the levels of glutathione 
compared with the data when conjunctivitis is caused in animals without diabetes. 
Under these conditions, the level of glutathione decreased by 17.0 %, 18.0 % and 
29.4 % in different periods of observation. 2. In the simulation streptozotocin dia-
betes in animals with conjunctivitis largely reduces the secretion of glutathione in 
the lacrimal fluid than in the group with conjunctivitis without diabetes. Thus, in 
the first term of the reduction was — 13.6 %, in the second period — 18 % and in 
the third term — 21.8 %. 
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Ìàòåðèàë è ìåòîäû 
Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ áûëî èñïîëüçîâàíî 52 

êðîëèêà ïîðîäû øèíøèëëà ìàññîé 2,2–2,9 êã. 
Ïîäîïûòíûå æèâîòíûå áûëè ðàçäåëåíû íà òðè ãðóïïû: 

ïåðâàÿ — êîíòðîëüíàÿ ãðóïïà (8 êðîëèêîâ), âòîðàÿ — îïûò-
íàÿ ãðóïïà, æèâîòíûå ñ îñòðûì êîíúþíêòèâèòîì (23 êðîëè-
êà), òðåòüÿ — îïûòíàÿ ãðóïïà, æèâîòíûå ñ êîíúþíêòèâèòîì 
â óñëîâèÿõ ìîäåëèðîâàíèÿ ñòðåïòîçîòîöèíîâîãî äèàáåòà 
(21 êðîëèê). 

Ïðè ïðîâåäåíèè ýêñïåðèìåíòà áûëè ñîáëþäåíû ðåêî-
ìåíäàöèè îòíîñèòåëüíî èññëåäîâàíèé íà æèâîòíûõ, ïðèíÿ-
òûå ìåæäóíàðîäíûì ñîîáùåñòâîì ïðè îôòàëüìîëîãè÷åñêèõ 
èññëåäîâàíèÿõ. 

Îïûòíûì ãðóïïàì ââîäèëè ðàñòâîð ëèïîïîëèñàõàðèäà 
èç Escherichia coli — Ê235 10 ìêë ïóòåì åäèíè÷íîé ñóáêîíú-
þíêòèâàëüíîé èíúåêöèè ïðè êîíöåíòðàöèè 200 íã/ìêë â 
âåðõíèé îòäåë áóëüáàðíîé êîíúþíêòèâû (ñ öåëüþ ìîäåëè-
ðîâàíèÿ îñòðîãî êîíúþíêòèâèòà) [25]. 

Êëèíè÷åñêèå ïðèçíàêè âîñïàëèòåëüíîãî ïðîöåññà â 
êîíúþíêòèâå îöåíèâàëèñü ìîäèôèöèðîâàííûì òåñòîì 
Draize äî ìîäåëèðîâàíèÿ — 0 è ÷åðåç 2 (I ñðîê), 4 (II ñðîê), 
24 ÷àñà (III ñðîê) ïîñëå ìîäåëèðîâàíèÿ êîíúþíêòèâèòà 
[6, 25]. 

Äèàáåò âûçûâàëè ïóòåì èíúåêöèè ñòðåïòîçîòîöèíà (55 
ìã íà 1 êã âåñà òåëà, èíòðàïåðèòîíåàëüíî). Èíñóëèí ââîäèë-
ñÿ äèàáåòè÷åñêèì æèâîòíûì äëÿ ïðåäîòâðàùåíèÿ ñíèæåíèÿ 
âåñà ïðè óñëîâèè ïîääåðæàíèè ãèïåðãëèêåìèè (óðîâåíü ñà-
õàðà â êðîâè êîëåáàëñÿ îò 20 äî 25 ìÌ). 

Â òêàíè êîíúþíêòèâû è ñëåçíîé æèäêîñòè ïðîâîäèëè 
îïðåäåëåíèå âîññòàíîâëåííîãî ãëóòàòèîíà. Äëÿ ýòîãî ãîòî-
âèëè ãîìîãåíàò òêàíè ñ ïðèìåíåíèåì 6 % õëîðíîé âçâåñè â 
ñîîòíîøåíèè 1:10 (âåñ òêàíè: îáúåì ñðåäû äëÿ ãîìîãåíèçà-
öèè). Ñëåçíóþ æèäêîñòü òàêæå äåïðîòåèíèçèðîâàëè â ñî-
îòíîøåíèè 1:1 (îáúåì:îáúåì). Ïîñëå öåíòðèôóãèðîâàíèÿ 
ïðè 5 °Ñ â òå÷åíèå 10 ìèí ïðè 1000 îá/ìèí íàäîñàäî÷íóþ 
æèäêîñòü íåéòðàëèçîâàëè 1,75 Ì ðàñòâîðîì òðåõçàìåùåí-
íîãî ôîñôàòà êàëèÿ. Â ïîëó÷åííîì íåéòðàëüíîì ýêñòðàêòå 
îïðåäåëÿëè ñîäåðæàíèå âîññòàíîâëåííîãî ãëóòàòèîíà ñ ïî-
ìîùüþ ýíçèìàòè÷åñêîãî ìåòîäà [4, 10]. 

Ñîäåðæàíèå âîññòàíîâëåííîãî ãëóòàòèîíà âûðàæàëè â 
ìêìîëü/ë èëè ìêìîëü/ã òêàíè. 

Ïîëó÷åííûå äàííûå ïîäâåðãàëèñü ñòàòèñòè÷åñêîé îáðà-
áîòêå ñ ïîìîùüþ ïàêåòà SPSS 11.0 [7]. 

Ðåçóëüòàòû è èõ îáñóæäåíèå 

Äàííûå îá èçìåíåíèè êîíöåíòðàöèè âîññòàíîâ-
ëåííîé ôîðìû ãëóòàòèîíà â òêàíè êîíúþíêòèâû è 
ñëåçíîé æèäêîñòè ïðè ðàçâèòèè ýêñïåðèìåíòàëü-
íîãî êîíúþíêòèâèòà è ñòðåïòîçîòîöèíîâîãî äèà-
áåòà ïðåäñòàâëåíû â òàáëèöå 1. 

Â ãðóïïå äèàáåòè÷åñêèõ æèâîòíûõ êîíöåí-
òðàöèÿ âîññòàíîâëåííîé ôîðìû ãëóòàòèîíà â 
òêàíè êîíúþíêòèâû áûëà ñíèæåíà è ñîñòàâèëà 
(7,14±0,64) ìêìîëü/ã, ò.å. 65,4 % (ð<0,001) ïî ñðàâ-
íåíèþ ñ íîðìîé (10,92±0,68) ìêìîëü/ã. 

Èçó÷àÿ óðîâåíü âîññòàíîâëåííîé ôîðìû ãëóòà-
òèîíà â òêàíè êîíúþíêòèâû ó æèâîòíûõ ñ êîíúþí-
êòèâèòîì, ìîæíî îòìåòèòü åãî ñíèæåíèå äî 72,3 %, 
÷òî ñîñòàâèëî (7,89±0,56) ìêìîëü/ã — â 1 ñðîê 
(ð<0,01), äî 61,2 %, ò.å. (6,68±0,48) ìêìîëü/ã — âî 
2 ïåðèîä íàáëþäåíèÿ (ð<0,001), è äî 79,4 %, ò. å. 

(8,67±0,52) ìêìîëü/ã — â 3 ñðîê (ð<0,05) ñðàâíè-
òåëüíî ñ íîðìîé. 

Íåîáõîäèìî óêàçàòü, ÷òî óðîâåíü âîññòàíîâëåí-
íîãî ãëóòàòèîíà â òêàíè êîíúþíêòèâû ó æèâîòíûõ 
ñ êîíúþíêòèâèòîì è äèàáåòîì ñíèæàëñÿ â 1 ñðîê — 
äî 60,0 %, ò.å. (6,55±0,48) ìêìîëü/ã ïî ñðàâíåíèþ ñ 
íîðìîé (ð<0,01). 

Âî 2 ñðîê èññëåäóåìûé ïîêàçàòåëü áûë ïîíèæåí 
äî 50,2 %, ÷òî ñîñòàâèëî (5,48±0,30) ìêìîëü/ã ïî 
îòíîøåíèþ ê íîðìå (ð<0,001), à â 3 ñðîê ïîíèçèëñÿ 
äî 56,0 %, ñîñòàâëÿÿ (6,12±0,42) ìêìîëü/ã îòíîñè-
òåëüíî íîðìû (ð<0,001). 

Ïðè ñîïîñòàâëåíèè äàííûõ äâóõ îïûòíûõ 
ãðóïï, ìîæíî îòìåòèòü, ÷òî óðîâåíü âîññòàíîâëåí-

Òàáëèöà 1. Èçìåíåíèå êîíöåíòðàöèè âîññòàíîâëåííîé 
ôîðìû ãëóòàòèîíà â ñëåçíîé æèäêîñòè è òêàíè êîíúþíêòèâû 
ïðè ðàçâèòèè ýêñïåðèìåíòàëüíîãî êîíúþíêòèâèòà è ñòðåï-
òîçîòîöèíîâîãî äèàáåòà 

Èññëåäóå-
ìàÿ òêàíü

Ñòàòèñòè-
÷åñêèå 
ïîêàçà-

òåëè

Íîðìà I ñðîê II ñðîê III ñðîê

Ñëåçíàÿ 
æèäêîñòü, 
ìêìîëü/ë

Êîíúþíêòèâèò
n 
Ì 
m 
p 
% 
p

1 

%
1

15 
108,50 

6,30 
– 

100,0 
– 
–

15 
81,90 
5,84 

<0,01 
75,5 

– 
100,0

15 
72,35 
5,30 

<0,001 
66,7 

– 
100,0

14 
65,37 
4,62 

<0,001 
60,2 

– 
100,0

Êîíúþíêòèâèò+äèàáåò
n 
Ì 
m 
p 
% 
p

1 

%
1

15 
108,50 

6,30 
– 

100,0 
– 
–

15 
70,76 
5,62 

<0,001 
65,2 

>0,05 
86,4

14 
59,32 
3,20 

<0,001 
54,7 

<0,05 
82,0

12 
51,12 
4,34 

<0,001 
47,1 

<0,05 
78,2

Òêàíü 
êîíúþí-
êòèâû, 

ìêìîëü/ã

Êîíúþíêòèâèò
n 
Ì 
m 
p 
% 
p

1 

%
1

15 
10,92 
0,68 

– 
100,0 

– 
–

15 
7,89 
0,56 

<0,01 
72,3 

– 
100,0

15 
6,68 
0,48 

<0,001 
61,2 

– 
100,0

14 
8,67 
0,52 

<0,05 
79,4 

– 
100,0

Êîíúþíêòèâèò+äèàáåò
n 
Ì 
m 
p 
% 
p

1 

%
1

15 
10,92 
0,68 

– 
100,0 

– 
–

15 
6,55 
0,48 

<0,01 
60,0 

>0,05 
83,0

14 
5,48 
0,30 

<0,0001 
50,2 

<0,05 
82,0

12 
6,12 
0,42 

<0,0001 
56,0 

<0,001 
70,6

Ïðèìå÷àíèå: ð
 
— óðîâåíü çíà÷èìîñòè ðàçëè÷èé äàííûõ 

â çàâèñèìîñòè îò ñðîêà ïî îòíîøåíèþ ê íîðìå; ð
1
–óðîâåíü 

çíà÷èìîñòè ðàçëè÷èé äàííûõ â çàâèñèìîñòè îò ñðîêà ïî îò-
íîøåíèþ ê ãðóïïå «Êîíúþíêòèâèò». 
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íîãî ãëóòàòèîíà â òêàíè êîíúþíêòèâû ïðè êîíú-
þíêòèâèòå è ìîäåëèðîâàíèè ñòðåïòîçîòîöèíîâîãî 
äèàáåòà ñíèæàëñÿ â áîëüøåé ñòåïåíè ïî ñðàâíåíèþ 
ñ äàííûìè, êîãäà êîíúþíêòèâèò âûçûâàëè ó æè-
âîòíûõ áåç äèàáåòà. Òàê, â ïåðâûé ñðîê ñíèæåíèå 
ñîñòàâèëî 17 %, âî âòîðîé ñðîê — 18 %, (ð<0,05), â 
òðåòèé ñðîê — 29,4 % (ð<0,001). 

Â ñëåçíîé æèäêîñòè êîíöåíòðàöèÿ âîññòàíîâ-
ëåííîé ôîðìû ãëóòàòèîíà ó æèâîòíûõ ñ äèàáåòîì 
áûëà ïîíèæåíà îòíîñèòåëüíî íîðìû (108,50±6,30) 
ìêìîëü/ë íà 29,5 %, ÷òî ñîñòàâèëî (76,52±5,40) 
ìêìîëü/ë (ð<0,001). 

Êàê âèäíî èç ïðåäñòàâëåííûõ äàííûõ, ïîêàçà-
òåëè âîññòàíîâëåííîé ôîðìû ãëóòàòèîíà ñíèæåíû 
âî âñå ñðîêè ðàçâèòèÿ âîñïàëèòåëüíîãî ïðîöåññà ïî 
ñðàâíåíèþ ñ íîðìîé. 

Â ãðóïïå æèâîòíûõ ñ êîíúþíêòèâèòîì óðîâåíü 
âîññòàíîâëåííîé ôîðìû ãëóòàòèîíà â ñëåçíîé æèä-
êîñòè ýêñïåðèìåíòàëüíûõ æèâîòíûõ ïîíèæàëñÿ 
äî 75,5 %, ñîñòàâëÿÿ (81,90±5,84) ìêìîëü/ë — â 1 
ñðîê (ð<0,01), äî 66,7 %, ÷òî ñîñòàâèëî (72,35±5,30) 
ìêìîëü/ë — âî 2 ïåðèîä (ð<0,001), äî 60,2 %, ñî-
ñòàâëÿÿ (65,37±4,62) ìêìîëü/ë — â 3 ñðîê (ð<0,001) 
ñðàâíèòåëüíî ñ íîðìîé. 

Óðîâåíü âîññòàíîâëåííîãî ãëóòàòèîíà â ñëåç-
íîé æèäêîñòè èññëåäóåìûõ æèâîòíûõ ñ êîíú-
þíêòèâèòîì è äèàáåòîì ñíèæàëñÿ âî âñå ïåðèî-
äû íàáëþäåíèÿ, ñîñòàâëÿÿ â 1 ñðîê — 65,2 %, ò.å. 
(70,76±5,62) ìêìîëü/ë ïî ñðàâíåíèþ ñ íîðìîé 
(ð<0,001). 

Âî 2 ñðîê èññëåäóåìûé ïîêàçàòåëü áûë ïîíèæåí 
äî 54,7 %, ÷òî ñîñòàâèëî (59,32±3,20) ìêìîëü/ë ïî 
îòíîøåíèþ ê íîðìå (ð<0,001), à â 3 ñðîê ïîíèçèëñÿ 

äî 47,1 %, ñîñòàâëÿÿ (51,12±4,34) ìêìîëü/ë îòíîñè-
òåëüíî íîðìû (ð<0,001). 

Ñëåäóåò óêàçàòü, ÷òî âî âñå ñðîêè èññëåäîâàíèÿ 
ó æèâîòíûõ ñ êîíúþíêòèâèòîì â óñëîâèÿõ ðàçâè-
òèÿ äèàáåòà îòìå÷àåòñÿ óìåíüøåíèå êîíöåíòðàöèè 
âîññòàíîâëåííîãî ãëóòàòèîíà â ñëåçíîé æèäêîñòè, 
ïî ñðàâíåíèþ ñ ãðóïïîé æèâîòíûõ ñ êîíúþíêòè-
âèòîì áåç äèàáåòà. Òàê, â ïåðâûé ñðîê ïîíèæåíèå 
ñîñòàâëÿåò — 13,6 %, âî âòîðîé ñðîê — 18,0 %, â òðå-
òèé ñðîê — 21,8 %. 

Íà îñíîâàíèè àíàëèçà ïðåäñòàâëåííûõ ðåçóëüòà-
òîâ ìîæíî ïîëàãàòü, ÷òî âûÿâëåííàÿ íàìè âûñîêàÿ 
ñòåïåíü äåôèöèòà ãëóòàòèîíà â èçó÷àåìûõ òêàíÿõ 
ïðè ðàçâèòèè êîíúþíêòèâèòà ó æèâîòíûõ ñî ñòðåï-
òîçîòîöèíîâûì äèàáåòîì çàâèñèò îò ñîñòîÿíèÿ ïðî-
öåññîâ ñèíòåçà ãëóòàòèîíà â êîíúþíêòèâå è ñêîðî-
ñòè òðàíñïîðòà ãëóòàòèîíà â ñëåçíóþ æèäêîñòü. 

Âûâîäû 

1. Ïðè ðàçâèòèè âîñïàëèòåëüíîãî ïðîöåññà â 
óñëîâèÿõ ìîäåëèðîâàíèÿ ñòðåïòîçîòîöèíîâîãî 
äèàáåòà â êîíúþíêòèâå îòìå÷àåòñÿ áîëåå ðåçêîå 
óìåíüøåíèå óðîâíÿ ãëóòàòèîíà ïî ñðàâíåíèþ ñ 
äàííûìè, êîãäà êîíúþíêòèâèò âûçûâàëè ó æèâîò-
íûõ áåç äèàáåòà. Â ýòèõ óñëîâèÿõ óðîâåíü ãëóòàòèî-
íà ïîíèçèëñÿ íà 17,0 %, 18,0 % è 29,4 % â ðàçëè÷íûå 
ñðîêè íàáëþäåíèÿ. 

2. Ïðè ìîäåëèðîâàíèè ñòðåïòîçîòîöèíîâîãî äèà-
áåòà ó æèâîòíûõ ñ êîíúþíêòèâèòîì â áîëüøåé ñòå-
ïåíè ñíèæàëàñü ñåêðåöèÿ ãëóòàòèîíà â ñëåçíóþ æèä-
êîñòü, ÷åì â ãðóïïå ñ êîíúþíêòèâèòîì áåç äèàáåòà. 
Òàê, â ïåðâûé ñðîê ñíèæåíèå ñîñòàâèëî — 13,6 %, âî 
âòîðîé ñðîê — 18 % è â òðåòèé ñðîê — 21,8 %. 

Ëèòåðàòóðà 

1. Áîíäàðåâà Î. Â. Âîçìîæíîñòü ìåäèêàìåíòîçíîé êîð-
ðåêöèè óðîâíÿ ãëóòàòèîíà â òêàíè ñëèçèñòîé îáî-
ëî÷êè è ñëåçíîé æèäêîñòè ïðè ýêñïåðèìåíòàëüíîì 
êîíúþíêòèâèòå // Óêðà¿íñüêèé ìåä. àëüìàíàõ. — 
2009. — Ò. 12. — ¹ 5. — Ñ. 34–36. 

2. Äðîææèíà Ã. È. Âèðóñíûå çàáîëåâàíèÿ ðîãîâèöû è 
êîíúþíêòèâû // Çäîðîâ’ÿ Óêðà¿íè, ¹ 5. — 2002. — 
Ñ. 35–36. 

3. Ìàé÷óê Þ. Ô. Íîâûå ëåêàðñòâåííûå ñðåäñòâà â ëå÷å-
íèè êîíúþíêòèâèòîâ è êåðàòèòîâ / Ìàé÷óê Þ. Ô. // 
×åëîâåê è ëåêàðñòâî: XIII Ðîññèéñêèé íàöèîíàëüíûé 
êîíãðåññ: ëåêöèè äëÿ ïðàêòèêóþùèõ âðà÷åé. — Ì., 
2005. — Ñ. 83–92. 

4. Íîâûå ìåòîäû áèîõèìè÷åñêîãî àíàëèçà. — Èçä. Ëå-
íèíãðàäñêîãî óíèâåð. — 1991. — 395 ñ. 

5. Îëåéíèê Ò. Â. Ñîâðåìåííûå ïàòîãåíåòè÷åñêè îðèåòè-
ðîâàííûå ïóòè ïðîôèëàêòèêè è ëå÷åíèÿ íà÷àëüíûõ 
ñòàäèé äèàáåòè÷åñêîé ðåòèíîïàòèè: äèñ. …ä–ðà ìåä. 
íàóê / Ò. Â. Îëåéíèê. — Äîíåöê, 2010. — 268 ñ. 

6. Ïåòðóíÿ À. Ì., Áîíäàðåâà Î. Â. Âëèÿíèå âîñïàëèòåëü-
íîãî ïðîöåññà íà óðîâåíü ãëóòàòèîíà â ýïèòåëèè êîíú-
þíêòèâû è ñëåçíîé æèäêîñòè // Óêðà¿íñüêèé Ìåäè÷-
íèé Àëüìàíàõ. — 2009. — Ò. 12. — ¹ 1. — Ñ. 131–133. 

7. Ðåáðîâà Î. Þ. Ñòàòèñòè÷åñêèé àíàëèç ìåäèöèíñêèõ 
äàííûõ // Ì. Ìåäèà. Ñôåðà, 2002. — 305 ñ. 

8. Academy for EYECARE excellence. Anterior eye com-
plications in diabetes mellitus: Part 1 // Optometry. — 
2011. — Vol. 2. — P. 40–45. 

9. Baudouin C., Becquet F., Saint-Jean M. Ocular surface 
defense mechanisms. // In: Inflammatory diseases of the 
conjunctiva. Edited by T. Hoang–Xuan, Thieme, 2001. — 
P. 27–50. 

10. Bergmeyer H. V. Metoden der enzymatischen Analyse / 
Herausgegeben von H. U. Bergmeyer. — Berlin. — 1986. — 
2220 p. 

11. Bilen H., Ates O., Astam N., Uslu H. Conjunctival flora 
in patients with type 1 or type 2 diabetes mellitus // Adv. 
Ther. – 2007. — Vol. 24. — P. 1028–1035. 

12. Bukowska B. Glutathione functions and factors decreasing 
its concentration. // Med Pr. — 2005. — Vol. 56. — ¹ 1. — 
P. 69–80. 

13. Calonge M., Enriquez-de-Salamanca A. The role of the 
conjunctival epithelium in ocular allergy // Curr Opin Aller-
gy Clin Immunol. — 2005. — Vol. 5. — ¹ 5. — P. 441–445. 

14. Citiric M., Berker N., Haksever H. Conjunctival impres-
sion cytology in non–proliferative and proliferative diabet-



Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

70 Îôòàëüìîëîãè÷åñêèé æóðíàë ¹ 6, 2014  

ic retinopathy // Int. J. Ophthalmol. — 2014. — Vol. 7. — 
P. 321–325. 

15. Debbasch C., Pisella P. J., Magda De Saint Jean. Mito-
chondrial activity and glutathione injury in apoptosis in-
duced by unpreserved and preserved –blockers on chang 
conjunctival cells // Invest Ophthalmol Vis Sci. — 2001. — 
Vol.42. — ¹ 11. — P. 2525–2533. 

16. Droge W., Schulze-Osthoff K., Mihm S. Functions of 
glutathione and glutathione disulfide in immunology and 
immunopathology // FASEB J. — 2004. — Vol. 18. — 
P. 1131–1138. 

17. Goebbels M. Tear secretion and tear film function in insu-
lin dependent diabetics // Br. J. Ophthalmol. – 2000. — 
Vol. 84. — P. 19–21. 

18. Gukasyan H. J., Kim K. J., Lee V. H., Kannan R. Glu-
tathione and its transporters in ocular surface defense // 
Ocul Surf. — 2007. — Vol. 5. — ¹ 4. — P.269–279. 

19. Gukasyan H. J., Kim K. J., Kannan R. et al. Specialized 
protective role of mucosal glutathione in pigmented rab-
bit conjunctiva // Invest Ophthalmol Vis Sci. — 2003. — 
Vol. 44. — ¹ 10. — P. 4427–4438. 

20. Gukasyan H. J., Lee V. H. L., Kim K. J., Kannan R. Net 
glutathione secretion across primary cultured rabbit con-

junctival epithelial cell layers // Invest Ophthalmol Vis 
Sci. — 2002. — Vol. 43. — ¹ 4. — P.1154–1161. 

21. Gukasyan H. J., Kannan R., Lee V. H. L., Kim K. J. Regu-
lation of 

L 
— cystine transport and intracellular GSH level 

by a nitric oxide donor in primary cultured rabbit conjunc-
tival epithelial cell layers // Invest Ophthalmol Vis Sci. — 
2003. — Vol. 44. — ¹ 3. — P.1202–1210. 

22. Hovding G. Bacterial conjunctivitis. // Acta Ophthalmol 
Scand. — 2008. — Vol. 13. — P.5–17. 

23. Isenberg S. J., McRee W. E., Jedrzynski M. S. Conjuncti-
val hypoxia in diabetes mellitus // Invest. Ophthalmol. Vis. 
Sci. — 1986. — Vol. 27. — P.1512–1515. 

24. Karimsab D., Razak S. K. Study of aerobic bacterial con-
junctival flora in patients with diabetes mellitus // Nepal. 
J. Ophthalmol. —  2013. — Vol. 5. — P.28–32. 

25. Liang H., Baudouin C., Labbe A. In vivo confocal micros-
copy and ex vivo flow cytometry: new tool for assessing 
ocular inflammation applied to rabbit lipopolysaccaride-
induced conjunctivitis // Molecular Vision. — 2006. — 
Vol. 12. — P. 1392–1402. 

26. Turner H. C., Bernstein A., Candia O. A. Presence of 
CFTR in the conjunctival epithelium // Curr Eye Res. — 
2002. — Vol. 24. — ¹ 3. — P. 182–187. 

Ïîñòóïèëà 26.09.2014 

References 

1. Bondareva OV. Possibility of drug correction for glutathione 
levels in mucosal tissue and tear fluid in experimental 
conjunctivitis. Ukrainskii med. almanakh. 2009;12(5):34–
6. Russian. 

2. Drozhzhina GI. Viral diseases of the cornea and conjunctiva. 
Zdorovya Ukrainy. 2002;5:35–6. Russian. 

3. Maichuk YuF. New drugs in the treatment of conjunctivitis 
and keratitis. XIII Russian National congress: lectures for 
medical practitioners. M., 2005. 83–92. 

4. New methods of biochemical analysis. Izd. Leningradskogo 
univer. 1991. 395 p. 

5. Oleinik TB. Modern pathogenetically oriented ways of 
prophylaxis and treatment of early stages of diabetic 
retinopathy; thesis for Doctor of Med. Science. Donetsk; 
2010. 268 p. 

6. Petrunya AM, Bondareva OV. Effect of inflammation 
on glutathione level in the epithelium of the conjunctiva 
and lacrimal fluid. Ukrainskii Medychnui Almanakh. 
2009;12(1):131–3. Russian. 

7. Rebrova O. Yu. Statistical analysis of medical data. 
M. Media. Sfera; 2002. 305 p. 

8. Academy for EYECARE excellence. Anterior eye 
complications in diabetes mellitus: Part 1. Optometry. 
2011;2:40–5. 

9. Baudouin C, Becquet F, Saint–Jean M. Ocular surface 
defense mechanisms. In: Inflammatory diseases of the 
conjunctiva. Edited by T. Hoang–Xuan, Thieme, 2001. 
27–50. 

10. Bergmeyer HV. Metoden der enzymatischen Analyse. 
Herausgegeben von H. U. Bergmeyer. Berlin. 1986. 2220 p. 

11. Bilen H, Ates O, Astam N, Uslu H. Conjunctival flora 
in patients with type 1 or type 2 diabetes mellitus. Adv. 
Ther. 2007;24:1028–35. 

12. Bukowska B. Glutathione functions and factors decreasing 
its concentration. Med Pr. 2005;56(1):69–80. 

13. Calonge M, Enriquez–de–Salamanca A. The role of 
the conjunctival epithelium in ocular allergy. Curr Opin 
Allergy Clin Immunol. 2005;5(5): 441–5. 

14. Citiric M, Berker N, Haksever H. Conjunctival impression 
cytology in non–proliferative and proliferative diabetic 
retinopathy. Int. J. Ophthalmol. 2014;7: 321–5. 

15. Debbasch C, Pisella PJ, Magda De Saint Jean. 
Mitochondrial activity and glutathione injury in apoptosis 
induced by unpreserved and preserved –blockers on 
chang conjunctival cells. Invest Ophthalmol Vis Sci. 
2001;42(11):2525–33. 

16. Droge W, Schulze–Osthoff K, Mihm S. Functions of 
glutathione and glutathione disulfide in immunology and 
immunopathology. FASEB J. 2004;18.:1131–8. 

17. Goebbels M. Tear secretion and tear film function in 
insulin dependent diabetics.Br. J. Ophthalmol. 2000;84: 
19–21. 

18. Gukasyan HJ, Kim KJ, Lee VH, Kannan R. Glutathione 
and its transporters in ocular surface defense. Ocul Surf. 
2007;5(4):269–79. 

19. Gukasyan HJ, Kim KJ, Kannan R, Farley RA, Lee 
VHL. Specialized protective role of mucosal glutathione in 
pigmented rabbit conjunctiva. Invest Ophthalmol Vis Sci. 
2003;44(10):4427–38. 

20. Gukasyan HJ, Lee VHL, Kim KJ, Kannan R. Net 
glutathione secretion across primary cultured rabbit 
conjunctival epithelial cell layers. Invest Ophthalmol Vis 
Sci. 2002;43(4):1154–61. 

21. Gukasyan HJ, Kannan R, Lee VHL, Kim KJ. Regulation 
of 

L 
— cystine transport and intracellular GSH level by a 

nitric oxide donor in primary cultured rabbit conjunctival 
epithelial cell layers. Invest Ophthalmol Vis Sci. 2003; 
44(3):1202 –10. 

22. Hovding G. Bacterial conjunctivitis. Acta Ophthalmol 
Scand. 2008;13:5–7. 



Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

 Îôòàëüìîëîãè÷åñêèé æóðíàë ¹ 6, 2014 71

23. Isenberg SJ, McRee WE, Jedrzynski M. S. Conjunctival 
hypoxia in diabetes mellitus. Invest. Ophthalmol. Vis. Sci. 
1986;27:1512–5. 

24. Karimsab D, Razak SK. Study of aerobic bacterial 
conjunctival flora in patients with diabetes mellitus. Nepal. 
J. Ophthalmol. 2013;5:28–32. 

25. Liang H, Baudouin C, Labbe A. In vivo confocal microscopy 
and ex vivo flow cytometry: new tool for assessing ocular 
inflammation applied to rabbit lipopolysaccaride–induced 
conjunctivitis. Molecular Vision. 2006;12:1392–402. 

26. Turner HC, Bernstein A, Candia OA. Presence of CFTR in the 
conjunctival epithelium. Curr Eye Res. 2002;24(3):182–7. 


