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Âñòóï. Ñó÷àñí³ ìåòîäè ë³êóâàííÿ êåðàòèò³â íå çàâæäè º åôåêòèâíèìè. 
Îñîáëèâ³ òðóäíîù³ âèíèêàþòü ïðè ë³êóâàíí³ êåðàòèò³â ó ïàö³ºíò³â ç ñèìï-
òîìàìè ñóõîãî îêà. 
Ìåòà ðîáîòè: âèçíà÷èòè ñòóï³íü ïîðóøåííÿ ò³îëîâî¿ ñèñòåìè â òêàíèíàõ 
ïåðåäíüîãî â³ää³ëó îêà ïðè ðîçâèòêó êåðàòèòó ó òâàðèí ç ìîäåëëþ ñèíäðîìó. 
Ìàòåð³àë ³ ìåòîäè. Â åêñïåðèìåíò³ áóëî âèêîðèñòàíî 36 êðîëèê³â ïîðîäè 
øèíøèëà ìàñîþ 2,2–2,9 êã, ðîçä³ëåíèõ íà 4 ãðóïè: 1 ãðóïà — êîíòðîëüíà 
(7 êðîëèê³â), 2 ãðóïà — äîñë³äíà (6 êðîëèê³â), òâàðèíè ç ñèíäðîìîì ñóõîãî 
îêà, 3 ãðóïà — äîñë³äíà (12 êðîëèê³â), òâàðèíè ç êåðàòèòîì, 4 ãðóïà — 
äîñë³äíà (11 êðîëèê³â), òâàðèíè ç êåðàòèòîì ³ ñèíäðîìîì ñóõîãî îêà. Åêñ-
ïåðèìåíòàëüíèé êåðàòèò âèêëèêàëè ³íòðàñòðîìàëüíîþ ³í’ºêö³ºþ 50 ìêë 
0,2 % ðîç÷èíó åíäîòîêñèíó — ëèïîïîë³ñàõàðèäó íà ôîñôàòíîìó áóôåð³. 
Äëÿ ðîçâèòêó ñèíäðîìó ñóõîãî îêà âèêîðèñòîâóâàëè 0,1 % ðîç÷èí ÁÀÕ, 
âèãîòîâëåíîãî íà ³çîòîí³÷íîìó ôîñôàòíîìó áóôåð³ (ðÍ 7,3–7,4). ²íñòè-
ëÿö³¿ ïðîâîäèëè ùîäåííî (2 ðàçè íà äåíü) ïðîòÿãîì äâîõ òèæí³â. Êîíöåí-
òðàö³ÿ â³äíîâëåíîãî ³ îêèñëåíîãî ãëóòàò³îíó â ðîã³âö³ ³ ñëüîçí³é ð³äèíè âè-
çíà÷àëàñü ñïåêòðîôîòîìåòðè÷íî ìåòîäàìè ôåðìåíòàòèâíîãî àíàë³çó. 
Îòðèìàí³ äàí³ ï³ääàâàëèñÿ ñòàòèñòè÷í³é îáðîáö³ çà äîïîìîãîþ ïàêåòà 
SPSS 11.0. 
Ðåçóëüòàòè. Ðîçâèòîê êåðàòèòó ó òâàðèí ç ñèíäðîìîì ñóõîãî îêà ñóïðî-
âîäæóºòüñÿ á³ëüø ð³çêèì äîñòîâ³ðíèì çíèæåííÿì â³äíîâëåíîãî ãëóòàò³îíó 
ïîð³âíÿíî ç äàíèìè ïðè êåðàòèò³ áåç ñèíäðîìó ñóõîãî îêà. Òàê, íà 7 ³ 14 
äîáó ñïîñòåðåæåííÿ êîíöåíòðàö³ÿ â³äíîâëåíîãî ãëóòàò³îíó â ðîã³âö³ áóëà 
çíèæåíà íà 23,8 % ³ 21,8 % â³äïîâ³äíî. 
Íàÿâí³ñòü ñèíäðîìó ñóõîãî îêà ïðè ðîçâèòêó çàïàëüíîãî ïðîöåñó â ðîã³âö³ 
îêà âèêëèêàº á³ëüø âèñîêèé ñòóï³íü îêèñëþâàëüíîãî ñòðåñó â í³é, ïðî ùî 
ñâ³ä÷èòü äîñòîâ³ðíå ï³äâèùåííÿ îêèñëåíî¿ ôîðìè ãëóòàò³îíó — ÿê â ðîãîâ³é 
îáîëîíö³ (íà 21,8 % — íà 7 äîáó, íà 19,8 % — íà 14 äîáó), òàê ³ ñëüîç³ (íà 7 
äîáó — íà 26,3 %, íà 14 äîáó — íà 46,0 %). 
Âèñíîâîê. Óçàãàëüíþþ÷è ðåçóëüòàòè âèâ÷åííÿ ò³îëîâîãî ñòàòóñó ðîã³âêè 
ïðè ðîçâèòêó â í³é çàïàëüíîãî ïðîöåñó â óìîâàõ ñèíäðîìó ñóõîãî îêà, ìîæíà 
çðîáèòè âèñíîâîê, ùî ð³çêå çíèæåííÿ äåòîêñèêàö³éíîãî òà â³äíîâëþâàëü-
íîãî ïîòåíö³àëó ñèñòåìè â³äíîâëåíîãî/îêèñëåíîãî ãëóòàò³îíó íåîáõ³äíî 
âðàõîâóâàòè ïðè âèçíà÷åíí³ ïàòîãåíåòè÷íî¿ ñïðÿìîâàíîñò³ òåðàï³¿ öüîãî 
ïàòîëîã³÷íîãî ñòàíó îðãàíà çîðó. 
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Introduction. Modern methods of treatment of keratitis are not always effective. 
Particular difficulties arise when treating keratitis in patients with symptoms of the 
dry eye. 
Objective: To determine the degree of disturbances in the thiol system in the tis-
sues of the anterior eye in the development of keratitis in animal models of dry eye 
syndrome.  
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Ââåäåíèå. Îäíà èç íàèáîëåå ÷àñòûõ ïðè÷èí 
íèçêîãî çðåíèÿ — ñòîéêèå ïîìóòíåíèÿ ðîãîâèöû, 
ÿâëÿþùèåñÿ èñõîäîì êåðàòèòîâ ðàçëè÷íîé ýòèî-
ëîãèè, îñîáåííî, ïðè îòñóòñòâèè ñâîåâðåìåííî 
íà÷àòîãî ëå÷åíèÿ èìåþùåãîñÿ âîñïàëèòåëüíîãî 
çàáîëåâàíèÿ [1, 20]. Òÿæåëûå ðåöèäèâèðóþùèå 
êåðàòèòû õàðàêòåðèçóþòñÿ çàòÿæíûì òå÷åíèåì è 
ïðèâîäÿò ê äëèòåëüíîé ïîòåðå òðóäîñïîñîáíîñòè 
è èíâàëèäèçàöèè. Îíè òðåáóþò äëèòåëüíîãî ìå-
äèêàìåíòîçíîãî, à â íåêîòîðûõ ñëó÷àÿõ è õèðóðãè-
÷åñêîãî ëå÷åíèÿ. Â ïîñëåäíåå âðåìÿ ðåçêî óâåëè-
÷èëîñü ÷èñëî âèðóñíûõ çàáîëåâàíèé, â òîì ÷èñëå 
è îðãàíà çðåíèÿ, ÷òî â çíà÷èòåëüíîé ñòåïåíè îáó-
ñëîâëåíî óõóäøàþùåéñÿ ýêîëîãè÷åñêîé îáñòàíîâ-
êîé [10,14]. 

Ñîâðåìåííûå ìåòîäû ëå÷åíèÿ êåðàòèòîâ íå 
âñåãäà ÿâëÿþòñÿ ýôôåêòèâíûìè. Èñïîëüçîâàíèå 
òðàäèöèîííûõ ìåäèêàìåíòîçíûõ ñðåäñòâ íå âñåãäà 
ïðèâîäèò ê èçëå÷åíèþ áîëüíîãî è ïðåäóïðåæäåíèþ 
âîçíèêíîâåíèÿ ðåöèäèâîâ [16,22]. 

Îñîáûå òðóäíîñòè âîçíèêàþò ïðè ëå÷åíèè êå-
ðàòèòîâ ó ïàöèåíòîâ ñ ñèìïòîìàìè ñóõîãî ãëàçà. 
Íåñîìíåííî, ïðîãðåññ â ýòîì íàïðàâëåíèè ìîæåò 
áûòü äîñòèãíóò òîëüêî íà îñíîâàíèè óãëóáëåííîãî 
èçó÷åíèÿ ïàòîãåíåòè÷åñêèõ ìåõàíèçìîâ, îïðåäå-
ëÿþùèõ âîçíèêíîâåíèå è òå÷åíèå ïàòîëîãè÷åñêèõ 

ïðîöåññîâ â ðîãîâèöå è òêàíÿõ ïîâåðõíîñòíûõ 
ñòðóêòóð ãëàçà [11,12,19]. 

Â äàííîå âðåìÿ âûÿñíåíû íåêîòîðûå ïàòîõè-
ìè÷åñêèå èçìåíåíèÿ â ðîãîâèöå ïðè ìîäåëèðî-
âàíèè ñèíäðîìà ñóõîãî ãëàçà. Òàê, â ÷àñòíîñòè, 
áûëî óñòàíîâëåíî, ÷òî ïîä âëèÿíèåì áåíçàëêîíèÿ 
õëîðèäà (ÁÀÕ) â ñëåçíîé æèäêîñòè ïîâûøàåòñÿ íå 
òîëüêî êîíöåíòðàöèÿ öèòîçîëüíûõ äåãèäðîãåíàç, 
ñâèäåòåëüñòâóþùèõ î ïîâðåæäåíèè êëåòî÷íûõ 
ìåìáðàí, íî è èçìåíÿåòñÿ àêòèâíîñòü ìàðêåðíûõ 
ìèòîõîíäðèàëüíûõ ôåðìåíòîâ. Ýòè ôàêòû ñâèäå-
òåëüñòâóþò î çíà÷èòåëüíîé ñòåïåíè ïîâðåæäåíèÿ 
êîíñåðâàíòîì íå òîëüêî êëåòî÷íûõ, íî è ñóáêëå-
òî÷íûõ ñòðóêòóð ðîãîâèöû è êîíúþíêòèâû [8, 
13,15]. 

Â ïðåäûäóùåì èññëåäîâàíèè íàìè áûëî ïîêà-
çàíî, ÷òî êîíñåðâàíò ãëàçíûõ êàïåëü ÁÀÕ â êîí-
öåíòðàöèè 0,02 è 0,1 % âûçûâàåò âûðàæåííûå íà-
ðóøåíèÿ îêèñëèòåëüíûõ ôóíêöèé ìèòîõîíäðèé â 
ïîâåðõíîñòíûõ òêàíÿõ ïåðåäíåãî îòäåëà ãëàçà: ðî-
ãîâèöå è êîíúþíêòèâå [7]. 

Ïðè ýòîì áûë âûÿâëåí îò÷åòëèâûé äîçîçàâè-
ñèìûé èíãèáèðóþùèé ýôôåêò ÁÀÕ íà ôåðìåíò 
âíóòðåííåé ìèòîõîíäðèàëüíîé ìåìáðàíû — öè-
òîõðîìîêñèäàçó. Àêòèâíîñòü ôåðìåíòà â óñëîâèÿõ 
ïðèìåíåíèÿ áîëåå âûñîêîé êîíöåíòðàöèè ÁÀÕ 

Key words: keratitis, dry eye 
syndrome, a thiol system, experiment 

Material and methods. In the experiment 36 Chinchilla rabbits weighing 2.2–2.9 
kg were divided into 4 groups: Group 1 — control (7 rabbits), group 2 — under the 
experiment (6 rabbits), animals with the dry eye syndrome, Group 3 — experi-
mental (12 rabbits), animals with keratitis, Group 4 — experimental (11 rabbits), 
animals with keratitis and dry eye syndrome. 
Experimental keratitis was caused by intrastromal injection of 50 mcl of a 0.2 % 
solution of endotoxin — lipopolysaccharide phosphate buffer. 
For the development of the dry eye syndrome, there was used 0.1 % BAC solution 
prepared on the isotonic phosphate buffer (pH 7.3–7.4). Instillation was made 
daily (twice a day) for two weeks. 
The concentration of reduced and oxidized glutathione in the cornea and lacrimal 
fluid was determined spectrophotometrically by the methods of enzymatic analysis. 
The data obtained were subjected to statistical analysis using the package SPSS 
11.0. 
Results. The development of keratitis in animals with the dry eye syndrome is ac-
companied by a sharp reliable drop in reduced glutathione compared with keratitis 
without dry eye syndrome. Thus, on the 7th and 14th day of the observation the 
concentration of reduced glutathione in the cornea was reduced by 23.8 % and 
21.8 % respectively. 
The presence of the dry eye syndrome in the development of inflammation in the 
cornea causes a high degree of oxidative stress in it, as evidenced by the significant 
increase of the oxidized form of glutathione both in the cornea (21.8 %) — 7 days, 
19.8 % — 14 hours), and tear (7 day — 26.3 % on day 14–46.0 %). 
Conclusion. Summarizing the data obtained in the study of the thiol status of the 
cornea in the development of inflammation in it in the conditions of the dry eye 
syndrome, it can be concluded that the sharp decline in the detoxification and 
reduction potential of the reduced/oxidized glutathione must be considered when 
determining the orientation of pathogenetic therapy of the pathological condition 
of the body. 
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â ðîãîâèöå è êîíúþíêòèâå ïîíèæàåòñÿ íà 39,6 è 
46,5 % ñîîòâåòñòâåííî [2,7]. 

Â òî æå âðåìÿ ïðè êåðàòèòå îáíàðóæåíî ðåçêîå íà-
ðóøåíèå ãëóòàòèîíîâîãî ñòàòóñà â òêàíÿõ ðîãîâèöû. 

Â ðåçóëüòàòå ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé 
âûÿâëåíî, ÷òî ïðè ðàçâèòèè êåðàòèòà íàðóøåíèå 
ãëóòàòèîíîâîãî ñòàòóñà â òêàíÿõ ðîãîâèöû áîëåå 
çíà÷èòåëüíî âûðàæåíî ó æèâîòíûõ ñ àëëåðãè÷å-
ñêèì êîíúþíêòèâèòîì, óðîâåíü âîññòàíîâëåííîãî 
ãëóòàòèîíà ó íèõ áûë ïîíèæåí ïî ñðàâíåíèþ ñ íîð-
ìîé íà 25 %. Ïðè ýòîì êåðàòèò ó æèâîòíûõ ñ àëëåð-
ãè÷åñêèì êîíúþíêòèâèòîì ñîïðîâîæäàëñÿ áîëåå 
çíà÷èòåëüíûì ïîâðåæäåíèåì îêèñëèòåëüíî–âîñ-
ñòàíîâèòåëüíûõ ïðîöåññîâ â ðîãîâèöå. Àêòèâíîñòü 
öèòîçîëüíîãî ôåðìåíòà — ëàêòàòäåãèäðîãåíàçû 
ñíèæàåòñÿ íà 14,3 % — â 1 ñðîê íàáëþäåíèÿ, à ïî-
êàçàòåëè àêòèâíîñòè ìèòîõîíäðèàëüíîãî ôåðìåíòà 
(ìàëàòäåãèäðîãåíàçû) — íà 17,6 % — âî 2 ñðîê íà-
áëþäåíèÿ ó æèâîòíûõ ñ êåðàòèòîì íà ôîíå êîíú-
þíêòèâèòà ïî ñðàâíåíèþ ñ ãðóïïîé, ãäå êåðàòèò 
ðàçâèâàëñÿ áåç ìîäåëèðîâàíèÿ êîíúþíêòèâèòà. 
Ïðè ìîäåëèðîâàíèè ñòðîìàëüíîãî êåðàòèòà ó æè-
âîòíûõ ñ àëëåðãè÷åñêèì êîíúþíêòèâèòîì îòìå÷à-
åòñÿ òàêæå áîëåå çíà÷èòåëüíàÿ ñòåïåíü íàðóøåíèÿ 
ìåìáðàííûõ ñòðóêòóð ðîãîâèöû, î ÷åì ñâèäåòåëü-
ñòâóåò áîëåå âûñîêèé óðîâåíü àêòèâíîñòè ìàðêåð-
íûõ ôåðìåíòîâ â ñëåçíîé æèäêîñòè ïî ñðàâíåíèþ ñ 
îïûòàìè, êîãäà êåðàòèò ìîäåëèðîâàëè ó æèâîòíûõ 
áåç àëëåðãè÷åñêîãî êîíúþíêòèâèòà [3,6]. 

Îäíàêî ñîñòîÿíèå òèîëîâîé ñèñòåìû â ðîãîâèöå 
ïðè êåðàòèòå â óñëîâèÿõ ñèíäðîìà ñóõîãî ãëàçà äî 
íàñòîÿùåãî âðåìåíè íå èçó÷àëîñü. 

Öåëü ðàáîòû: îïðåäåëèòü ñòåïåíü íàðóøåíèÿ 
òèîëîâîé ñèñòåìû â òêàíÿõ ïåðåäíåãî îòäåëà ãëàçà 
ïðè ðàçâèòèè êåðàòèòà ó æèâîòíûõ ñ ìîäåëüþ ñóõî-
ãî ãëàçà. 

Ìàòåðèàë è ìåòîäû 
Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ áûëî èñïîëüçîâàíî 36 

êðîëèêîâ ïîðîäû øèíøèëëà ìàññîé 2,2–2,9 êã. 
Ðàáîòà ñ æèâîòíûìè ïðîâîäèëàñü ñ ó÷åòîì òðåáîâàíèé 

Ìåæäóíàðîäíûõ ðåêîìåíäàöèé ïî ïðîâåäåíèþ ìåäèêî-
áèîëîãè÷åñêèõ èññëåäîâàíèé ñ ýêñïåðèìåíòàëüíûìè æè-
âîòíûìè, ïðåäëîæåííûõ íà Ñîâåòå ìåæäóíàðîäíûõ ìåäè-
öèíñêèõ îðãàíèçàöèé (1985 ã.) «Î ìåðàõ ïî äàëüíåéøåìó 
ñîâåðøåíñòâîâàíèþ ôîðì ðàáîòû ñ èñïîëüçîâàíèåì ýêñïå-
ðèìåíòàëüíûõ æèâîòíûõ». 

Æèâîòíûå âûâîäèëèñü èç ýêñïåðèìåíòà ñ ïîìîùüþ ëå-
òàëüíîé äîçû ïåíòîáàðáèòîëà íàòðèÿ (100 ìã íà êã), ââîäè-
ìîãî â ìàðãèíàëüíóþ óøíóþ âåíó. 

Âñå ëàáîðàòîðíûå æèâîòíûå áûëè ðàçäåëåíû íà 4 ãðóï-
ïû: 1 ãðóïïà — êîíòðîëüíàÿ (7 êðîëèêîâ), 2 ãðóïïà — îïûò-
íàÿ (6 êðîëèêîâ), æèâîòíûå ñ ñèíäðîìîì ñóõîãî ãëàçà, 3 
ãðóïïà — îïûòíàÿ (12 êðîëèêîâ), æèâîòíûå ñ êåðàòèòîì, 4 
ãðóïïà — îïûòíàÿ (11 êðîëèêîâ), æèâîòíûå ñ êåðàòèòîì è 
ñèíäðîìîì ñóõîãî ãëàçà. 

Ýêñïåðèìåíòàëüíûé êåðàòèò ó æèâîòíûõ âûçûâàëè èí-
òðàñòðîìàëüíîé èíúåêöèåé 50 ìêë 0,2 % ðàñòâîðà ýíäîòîê-
ñèíà — ëèïîïîëèñàõàðèäà íà ôîñôàòíîì áóôåðå [17,18]. 

Îöåíêà ñîñòîÿíèÿ ðîãîâîé îáîëî÷êè ïðîâîäèëàñü ñ ïî-
ìîùüþ Draize-êðèòåðèÿ (ñòåïåíü ïîìóòíåíèÿ ðîãîâèöû, 
ñòåïåíü îòåêà ðîãîâèöû, ñòåïåíü èíôèëüòðàöèè ðîãîâèöû, 
ôëþîðåñöåèíîâûé òåñò — ïëîùàäü îêðàøèâàíèÿ ïîâåðõíî-
ñòè ðîãîâèöû ôëþîðåñöåèíîì). 

Ïðèçíàêè îöåíèâàëèñü â áàëëàõ ïî ñëåäóþùåé óñëîâíîé 
øêàëå: 

1. Îòäåëÿåìîå â êîíúþíêòèâàëüíîé ïîëîñòè 
0 — îòñóòñòâóåò 
1 — ñëèçèñòîå ñêóäíîå 
2 — ñëèçèñòîå îáèëüíîå 
3 — ñëèçèñòîå ãíîéíîå 
2. Ñòåïåíü ãèïåðåìèè êîíúþíêòèâû 
0 — áëåäíî– ðîçîâàÿ, ñîîòâåòñòâóþùàÿ ôèçèîëîãè÷å-

ñêîé íîðìå 
1 — ñëàáàÿ ãèïåðåìèÿ êîíúþíêòèâû ãëàçíîãî ÿáëîêà 
2 — óìåðåííî–âûðàæåííàÿ ãèïåðåìèÿ êîíúþíêòèâû 

ãëàçíîãî ÿáëîêà 
3 — âûðàæåííàÿ ãèïåðåìèÿ êîíúþíêòèâû ãëàçíîãî 

ÿáëîêà 
3. Îòåê ðîãîâèöû 
0 — îòåê ðîãîâèöû îòñóòñòâóåò, ðîãîâèöà ïðîçðà÷íàÿ íà 

âñåì ïðîòÿæåíèè 
1 — ëîêàëüíûé îòåê ýïèòåëèÿ ðîãîâèöû â çîíå âîñïà-

ëåíèÿ 
2 — ëîêàëüíûé îòåê ýïèòåëèÿ ñ ïåðåõîäîì íà ïîâåðõ-

íîñòíûå ñëîè ñòðîìû 
3 — ëîêàëüíûé îòåê â ïîâåðõíîñòíûõ è ñðåäíèõ ñëîÿõ 

ñòðîìû 
Âîñïàëèòåëüíàÿ èíôèëüòðàöèÿ 
0 — èíôèëüòðàöèÿ îòñóòñòâóåò 
1 — òî÷å÷íûå åäèíè÷íûå (íå áîëåå òðåõ) ñóáýïèòåëèàëü-

íûå èíôèëüòðàòû 
2 — òî÷å÷íûå ìíîæåñòâåííûå (áîëåå òðåõ) ñóáýïèòåëè-

àëüíûå èíôèëüòðàòû 
3 — ìíîæåñòâåííûå ñóáýïèòåëèàëüíûå èíôèëüòðàòû 

ðàçìåðîì áîëåå 1 ìì 
4 — ëîêàëüíàÿ èíôèëüòðàöèÿ â ïîâåðõíîñòíûõ è ñðåä-

íèõ ñëîÿõ ñòðîìû 
4. Ôëþîðåñöåèíîâûé òåñò 
0 — îòñóòñòâóåò 
1 — òî÷å÷íîå îêðàøèâàíèå ðîãîâèöû 
2 — ïëîùàäü îêðàøèâàíèÿ < 3 ìì2 
3 — ïëîùàäü îêðàøèâàíèÿ > 3 ìì2 
5. Ïîìóòíåíèå ðîãîâèöû 
0 — îòñóòñòâóåò 
1 — åñòü 
6. Ëîêàëèçàöèÿ âîñïàëèòåëüíîãî î÷àãà â ðîãîâèöå 
1 — öåíòðàëüíàÿ 
2 — ïàðàöåíòðàëüíàÿ 
Äëÿ ðàçâèòèÿ ñèíäðîìà ñóõîãî ãëàçà èñïîëüçîâàëè 0,1 % 

ðàñòâîð ÁÀÕ, ïðèãîòîâëåííûé íà èçîòîíè÷åñêîì ôîñôàò-
íîì áóôåðå (ðÍ 7,3–7,4). Èíñòèëëÿöèè ïðîâîäèëè åæå-
äíåâíî (2 ðàçà â äåíü) íà ïðîòÿæåíèè äâóõ íåäåëü [21]. 

Äëÿ èññëåäîâàíèÿ â ñðîêè 7 è 14 ñóòîê ïðîèçâîäèëè çà-
áîð ýêñïåðèìåíòàëüíîãî ìàòåðèàëà: ðîãîâèöû è ñëåçíîé 
æèäêîñòè. Â ïîëó÷åííîì íåéòðàëüíîì ýêñòðàêòå îïðåäåëÿ-
ëè ñîäåðæàíèå âîññòàíîâëåííîãî è îêèñëåííîãî ãëóòàòèîíà. 

Êîíöåíòðàöèÿ âîññòàíîâëåííîãî è îêèñëåííîãî ãëóòà-
òèîíà îïðåäåëÿëàñü ñïåêòðîôîòîìåòðè÷åñêè ñ ïîìîùüþ 
ìåòîäîâ ôåðìåíòàòèâíîãî àíàëèçà [5,9]. 

Ïîëó÷åííûå äàííûå ïîäâåðãàëèñü ñòàòèñòè÷åñêîé îáðà-
áîòêå ñ ïîìîùüþ ïàêåòà SPSS 11.0 [4]. 
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Ðåçóëüòàòû è èõ îáñóæäåíèå 

Äàííûå î ñîäåðæàíèè âîññòàíîâëåííîãî è 
îêèñëåííîãî ãëóòàòèîíà ó æèâîòíûõ â ðîãîâèöå 
è ñëåçíîé æèäêîñòè â ðàçëè÷íûõ óñëîâèÿõ ýêñïå-
ðèìåíòà ïðè ìîäåëèðîâàíèè ñóõîãî ãëàçà è ýíäî-
òîêñèí–èíäóöèðóåìîãî êåðàòèòà ïðåäñòàâëåíû â 
òàáëèöå 1. 

Ïðè îïðåäåëåíèè óðîâíÿ âîññòàíîâëåííîé ôîð-
ìû ãëóòàòèîíà â ðîãîâèöå æèâîòíûõ ñ ñèíäðîìîì 
ñóõîãî ãëàçà áûëî óñòàíîâëåíî, ÷òî åãî ïîêàçàòåëè 
ïîíèçèëèñü äî (11,8±0,51) ìêìîëü/ã ïî ñðàâíå-
íèþ ñ íîðìîé (15,8±0,65) ìêìîëü/ã. Ñîäåðæàíèå 
âîññòàíîâëåííîãî ãëóòàòèîíà â ñëåçíîé æèäêîñòè 
æèâîòíûõ ñ ñèíäðîìîì ñóõîãî ãëàçà áûëî ñíèæåíî 
ïî ñðàâíåíèþ ñ íîðìîé (109,3±3,70) ìêìîëü/ë è ñî-
ñòàâèëî (75,9±2,80) ìêìîëü/ë. 

Íà 7 ñóòêè íàáëþäåíèÿ ó æèâîòíûõ ñ êåðàòèòîì 
êîíöåíòðàöèÿ âîññòàíîâëåííîé ôîðìû ãëóòàòèîíà 
â ðîãîâèöå áûëà ñíèæåíà äî — (9,45±0,64) ìêìîëü/ã 
ïî ñðàâíåíèþ ñ íîðìîé, à â ñëåçíîé æèäêîñòè äî 
(77,8±1,40) ìêìîëü/ë. 

Íà 14 ñóòêè íàáëþäåíèÿ ñîäåðæàíèå âîññòà-
íîâëåííîãî ãëóòàòèîíà â ðîãîâèöå æèâîòíûõ ñ 
êåðàòèòîì óìåíüøèëîñü äî (11,0±0,42) ìêìîëü/ã 
ïî ñðàâíåíèþ ñ íîðìîé, à â ñëåçíîé æèäêîñòè äî 
(83,5±2,39) ìêìîëü/ë. 

Ñëåäóåò îòìåòèòü, ÷òî â ãðóïïå æèâîòíûõ ñ êå-
ðàòèòîì â ñî÷åòàíèè ñ ñèíäðîìîì ñóõîãî ãëàçà íà 
7 ñóòêè çíà÷èìî ñíèæàåòñÿ êîíöåíòðàöèÿ âîññòà-
íîâëåííîãî ãëóòàòèîíà â ðîãîâèöå äî (7,20±0,32) 
ìêìîëü/ã ïî ñðàâíåíèþ ñ ãðóïïîé «êåðàòèò» 
(ð<0,05), à â ñëåçíîé æèäêîñòè äî (55,8±2,42) 
ìêìîëü/ë (ð<0,05). 

Óðîâåíü âîññòàíîâëåííîé ôîðìû ãëóòàòèîíà 
â ðîãîâèöå æèâîòíûõ ñ êåðàòèòîì â ñî÷åòàíèè ñ 
ñèíäðîìîì ñóõîãî ãëàçà íà 14 ñóòêè íàáëþäåíèÿ 
ñíèçèëñÿ äî (8,6±0,36) ìêìîëü/ã ïî ñðàâíåíèþ ñ 

ãðóïïîé «êåðàòèò» (ð<0,05), à â ñëåçíîé æèäêîñòè 
äî (64,3±2,80) ìêìîëü/ë (ð<0,05). 

Ïðè èçó÷åíèè óðîâíÿ îêèñëåííîãî ãëóòàòèîíà 
â ðîãîâèöå ýêñïåðèìåíòàëüíûõ æèâîòíûõ îòìå÷à-
ëèñü ñëåäóþùèå èçìåíåíèÿ. 

Ó æèâîòíûõ ñ ñèíäðîìîì ñóõîãî ãëàçà óðîâåíü 
îêèñëåííîãî ãëóòàòèîíà â ðîãîâèöå áûë ïîâûøåí 
äî (1,95±0,07) ìêìîëü/ã ïî ñðàâíåíèþ ñ íîðìîé 
(1,27±0,09) ìêìîëü/ã. Ñîäåðæàíèå îêèñëåííîãî 
ãëóòàòèîíà â ñëåçíîé æèäêîñòè æèâîòíûõ ñ ñèíäðî-
ìîì ñóõîãî ãëàçà óâåëè÷èëîñü ïî ñðàâíåíèþ ñ íîð-
ìîé (32,6±1,28) ìêìîëü/ë è ñîñòàâèëî (44,6±1,91) 
ìêìîëü/ë. 

Ó æèâîòíûõ ñ êåðàòèòîì íà 7 ñóòêè èññëåäîâà-
íèÿ êîíöåíòðàöèÿ îêèñëåííîé ôîðìû ãëóòàòèîíà 
â ðîãîâèöå âîçðîñëà äî (1,97±0,08) ìêìîëü/ã ïî 
ñðàâíåíèþ ñ íîðìîé, à â ñëåçíîé æèäêîñòè — äî 
(41,5±1,82) ìêìîëü/ë. 

Íà 14 ñóòêè ýêñïåðèìåíòà ñîäåðæàíèå îêèñëåí-
íîãî ãëóòàòèîíà â ðîãîâèöå æèâîòíûõ ñ êåðàòèòîì 
ïîâûñèëîñü äî (1,82±0,09) ìêìîëü/ã ïî ñðàâíå-
íèþ ñ íîðìîé, à â ñëåçíîé æèäêîñòè äî (39,6±1,65) 
ìêìîëü/ë. 

Â ðîãîâèöå æèâîòíûõ ñ êåðàòèòîì è ñèíäðîìîì 
ñóõîãî ãëàçà íà 7 ñóòêè óðîâåíü îêèñëåííîãî ãëó-
òàòèîíà áûë äîñòîâåðíî ïîâûøåí äî (2,40±0,09) 
ìêìîëü/ã ïî ñðàâíåíèþ ñ ãðóïïîé «êåðàòèò» 
(ð<0,05), à â ñëåçíîé æèäêîñòè äî (52,4±2,63) 
ìêìîëü/ë (ð<0,05). 

Íåîáõîäèìî óêàçàòü, ÷òî êîíöåíòðàöèÿ îêèñ-
ëåííîãî ãëóòàòèîíà â ðîãîâèöå æèâîòíûõ ñ êåðàòè-
òîì è ñèíäðîìîì ñóõîãî ãëàçà íà 14 ñóòêè çíà÷èìî 
âîçðàñòàëà äî (2,18±0,10) ìêìîëü/ã ïî ñðàâíåíèþ ñ 
ãðóïïîé «êåðàòèò» (ð<0,05), à â ñëåçíîé æèäêîñòè 
äî (57,8±2,82) ìêìîëü/ë (ð<0,05). 

Â öåëîì, àíàëèçèðóÿ ïðåäñòàâëåííûå ðåçóëüòà-
òû ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé, ìîæíî ïî-

Òàáëèöà 1. Ñîäåðæàíèå âîññòàíîâëåííîãî è îêèñëåííîãî ãëóòàòèîíà ó æèâîòíûõ â ðîãîâèöå è ñëåçíîé æèäêîñòè ïðè ìîäå-
ëèðîâàíèè ýíäîòîêñèí–èíäóöèðóåìîãî êåðàòèòà

Èññëåäóåìûå òêàíè ãëàçà Ðîãîâèöà Ñëåçíàÿ æèäêîñòü

Óñëîâèÿ ýêñïåðèìåíòà
Âîññòàíîâëåííûé 

ãëóòàòèîí 
ìêìîëü/ã

Îêèñëåííûé 
ãëóòóòèîí 
ìêìîëü/ã

Âîññòàíîâëåííûé 
ãëóòàòèîí 
ìêìîëü/ë

Îêèñëåííûé 
ãëóòàòèîí 
ìêìîëü/ë

Íîðìà 
n=7

Ì 
m

15,8 
0,65

1,27 
0,09

109,3 
3,70

32,6 
1,28

Ñóõîé ãëàç 
n=6

Ì 
m

11,8 
0,51

1,95 
0,07

75,9 
2,80

44,6 
1,91

Êåðàòèò (7 ñóòîê) 
n=5

Ì 
m

9,45 
0,64

1,97 
0,08

77,8 
1,40

41,5 
1,82

Êåðàòèò (14 ñóòîê) 
n=7

Ì 
m

11,0 
0,42

1,82 
0,09

83,5 
2,39

39,6 
1,65

Ñóõîé ãëàç + Êåðàòèò (7 ñóòîê) 
n=6

Ì 
m

7,20* 
0,32

2,40* 
0,09

55,8* 
2,42

52,4* 
2,63

Ñóõîé ãëàç + Êåðàòèò (14 ñóòîê) 
n=5

Ì 
m

8,6* 
0,36

2,18* 
0,10

64,3* 
2,80

57,8* 
2,82

Ïðèìå÷àíèå: * — ðàçëè÷èÿ ìåæäó áèîõèìè÷åñêèìè ïîêàçàòåëÿìè ó ãðóïïû æèâîòíûõ ñ êåðàòèòîì äîñòîâåðíû ïî îòíîøå-
íèþ ê òàêîâûì â ãðóïïå æèâîòíûõ ñ êåðàòèòîì è ñèíäðîìîì ñóõîãî ãëàçà. 
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ëàãàòü, ÷òî çàùèòíî–ïðèñïîñîáèòåëüíûå ôóíêöèè 
îðãàíà çðåíèÿ ïðè ñèíäðîìå ñóõîãî ãëàçà â çàìåò-
íîé ñòåïåíè ñíèæåíû. Îñíîâîé äëÿ ýòîãî ÿâëÿþòñÿ 
äàííûå ôóíäàìåíòàëüíûõ èññëåäîâàíèé îá èñêëþ-
÷èòåëüíîé ðîëè ãëóòàòèîíà â îáåñïå÷åíèè çàùèò-
íûõ ìåõàíèçìîâ ðîãîâèöû, âêëþ÷àÿ àêòèâèðóþ-
ùóþ è àíòèìèêðîáíóþ óñòîé÷èâîñòü [3,6]. 

Îáîáùàÿ äàííûå, ïîëó÷åííûå ïðè èçó÷åíèè 
òèîëîâîãî ñòàòóñà ðîãîâèöû ïðè ðàçâèòèè âîñïà-
ëèòåëüíîãî ïðîöåññà â íåé â óñëîâèÿõ ñèíäðîìà 
ñóõîãî ãëàçà, ìîæíî çàêëþ÷èòü, ÷òî ðåçêîå ñíè-
æåíèå äåòîêñèêàöèîííîãî è âîññòàíîâèòåëüíî-
ãî ïîòåíöèàëà ñèñòåìû âîññòàíîâëåííîãî/îêèñ-
ëåííîãî ãëóòàòèîíà íåîáõîäèìî ó÷èòûâàòü ïðè 
îïðåäåëåíèè ïàòîãåíåòè÷åñêîé íàïðàâëåííîñòè 
òåðàïèè ýòîãî ïàòîëîãè÷åñêîãî ñîñòîÿíèÿ îðãàíà 
çðåíèÿ. 

Âûâîäû 

1. Óñòàíîâëåíî, ÷òî ïðè ìîäåëèðîâàíèè ñèí-
äðîìà ñóõîãî ãëàçà â ðîãîâèöå è ñëåçíîé æèäêîñòè 

ñóùåñòâåííî ïîíèæàåòñÿ âîññòàíîâèòåëüíûé ïî-
òåíöèàë òèîëîâûõ ñîåäèíåíèé. Ïðè ýòîì íàèáîëåå 
çíà÷èòåëüíî ñíèæàåòñÿ óðîâåíü âîññòàíîâëåííîé 
ôîðìû ãëóòàòèîíà: â ðîãîâèöå íà 4 ìêìîëü/ã, à â 
ñëåçå — íà 34 ìêìîëü/ë. 

2. Ðàçâèòèå êåðàòèòà ó æèâîòíûõ ñ ñèíäðîìîì 
ñóõîãî ãëàçà âûçûâàåò áîëåå ðåçêîå äîñòîâåðíîå 
ïàäåíèå âîññòàíîâëåííîãî ãëóòàòèîíà ïî ñðàâ-
íåíèþ ñ äàííûìè ïðè êåðàòèòå áåç ñèíäðîìà 
ñóõîãî ãëàçà. Òàê, íà 7 è 14 ñóòêè íàáëþäåíèÿ 
êîíöåíòðàöèÿ âîññòàíîâëåííîãî ãëóòàòèîíà â 
ðîãîâèöå áûëà ñíèæåíà íà 23,8 % è 21,8 % ñîîò-
âåòñòâåííî. 

3. Íàëè÷èå ñèíäðîìà ñóõîãî ãëàçà ïðè ðàçâèòèè 
âîñïàëèòåëüíîãî ïðîöåññà â ðîãîâèöå ãëàçà âûçûâà-
åò áîëåå âûñîêóþ ñòåïåíü îêèñëèòåëüíîãî ñòðåññà â 
íåé, î ÷åì ñâèäåòåëüñòâóåò äîñòîâåðíîå ïîâûøåíèå 
îêèñëåííîé ôîðìû ãëóòàòèîíà, êàê â ðîãîâîé îáî-
ëî÷êå (íà 21,8 % — íà 7 ñóòêè, íà 19,8 % — íà 14 
ñóòêè), òàê è ñëåçå (íà 7 ñóòêè — íà 26,3 %, íà 14 
ñóòêè — íà 46,0 %). 
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