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Èíñòèòóò ãëàçíûõ áîëåçíåé 
è òêàíåâîé òåðàïèè èì. 
Â. Ï. Ôèëàòîâà ÀÌÍ Óêðàèíû 

Âñòóï. Àêòóàëüí³ñòü ðîáîòè âèçíà÷àºòüñÿ íåäîñòàòí³ì âèâ÷åííÿì âïëèâó 
ë³ïîàòó ïðè ë³êóâàíí³ â³êîâî¿ ìàêóëîäèñòðîô³¿. 
Ìåòà äîñë³äæåííÿ: âèâ÷èòè âïëèâ ë³ïîºâî¿ êèñëîòè íà â³äíîâëþâàëüíèé 
ïîòåíö³àë ò³îëîâèõ ñïîëóê â ñ³òê³âö³ ïðè ìîäåëþâàíí³ â³êîâî¿ ìàêóëîäè-
ñòðîô³¿ ó òâàðèí ç àëåðã³÷íèì óâå¿òîì. 
Ìàòåð³àë òà ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëîñü íà 31 êðîëèêàõ,ðîçïîä³ëåíèõ 
íà ÷îòèðè ãðóïè: ² (êîíòðîëüíà) — 7 òâàðèí; ²² (ç âïëèâîì ñâ³òëà) — 8 òâà-
ðèí; ²²² (ç âïëèâîì ñâ³òëà òà àëåðã³÷íèì óâå¿òîì) — 8 òâàðèí; IV (âïëèâ 
ñâ³òëà, àëåðã³÷íèé óâå¿ò òà çàñòîñóâàííÿ ë³ïîàòó) — 8 òâàðèí. 
Ðåçóëüòàòè. Ï³ä âïëèâîì ë³ïîºâî¿ êèñëîòè ó êðîëèê³â ç ìîäåëüîâàíîþ ìà-
êóëîäèñòðîô³ºþ òà àëåðã³÷íèì óâå¿òîì êîíöåíòðàö³ÿ â³äíîâëåíîãî ãëó-
òàò³îíà ï³äâèùèëàñü íà 38,6 %, à îêèñëåíî¿ éîãî ôîðìè çíèæóâàëàñü íà 
29,8 %, ò³îëîâèé ñòàòóñ á³ëê³â ñ³òê³âêè ïðè çàñòîñóâàíí³ ë³ïîàòó íîðìà-
ë³çóâàâñÿ. Ð³âåíü ò³îëîâèõ ãðóï á³ëê³â òà äèñóëüô³äíèõ çâÿçê³â â öèõ óìîâàõ 
íàáëèæóâàâñÿ äî ïîêàçíèê³â íîðìè. 

Êëþ÷îâ³ ñëîâà: ñ³òê³âêà, äåãåíåðà-
ö³ÿ, óâå¿ò, ë³ïîºâà êèñëîòà 

Êëþ÷åâûå ñëîâà: ñåò÷àòêà, äåãå-
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Influence of the lipoic acid on the regenerative potential of thiol compounds in the retina 
in modeling age maculodystrophy in animals with allergic uveitis 
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Introduction. Urgency of the study consists in investigating the effect of lipoate in 
treatment of patients with age maculodystrophy. 
Purpose of the study. To investigate the influence of the lipoic acid on the regenera-
tive potential of thiol compounds in the retina in modeling age maculodystrophy in 
animals with allergic uveitis. 
Material and methods. Experimental studies were made in 31 rabbit, which have 
been divided into 4 groups: 1 (control) — 7 animals, 2 (with influence of light) — 8 
animals, 3 (with influence of light and allergic uveitis) — 8 animals, 4 (with influ-
ence of light, allergic uveitis and application of lipoate) — 8 animals. Determina-
tion of the restored and oxidized glutathione, as well as thiol and disulfide groups 
of proteins was made in the tissues of the isolated retina. 
Results. In modeling AMD the concentration of restored glutathione increases by 
38.6 %, and its oxidized form decreases by 29.8 % under the influence of lipoate 
in conditions of allergic uveitis. The level of the thiol groups of the retinal proteins 
becomes normalized after the application of the lipoic acid. The level of the thiol 
groups of proteins and disulfide bonds in these conditions distinctly came nearer to 
the indices of the norm. 
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Ââåäåíèå. Îäíèì èç ðàñïðîñòðàíåííûõ çàáîëå-
âàíèé ñåò÷àòîé îáîëî÷êè ÿâëÿåòñÿ äåãåíåðàöèÿ ìà-
êóëû (ÄÌ). Ïî äàííûì Íàöèîíàëüíîãî èíñòèòóòà 
ãëàçà (ÑØÀ), ñðåäè ïðè÷èí, ïðèâîäÿùèõ ê ñëåïî-

òå, ÄÌ çàíèìàåò âòîðîå ìåñòî ïîñëå äèàáåòè÷åñêîé 
ðåòèíîïàòèè [1, 8]. 
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Ïðîáëåìà ÄÌ âûçûâàåò áîëüøîé èíòåðåñ 
îôòàëüìîëîãîâ è äðóãèõ ñïåöèàëèñòîâ. Íà ñåãîä-
íÿ ñðåäè íàñåëåíèÿ ýêîíîìè÷åñêè ðàçâèòûõ ñòðàí 
ìèðà îñíîâíîé ïðè÷èíîé ñëàáîâèäåíèÿ è öåí-
òðàëüíîé ñëåïîòû ñòàíîâèòñÿ èìåííî ÄÌ. È ýòîò 
ïîêàçàòåëü áóäåò ñòðåìèòåëüíî âîçðàñòàòü â ñâÿçè ñ 
óâåëè÷åíèåì ïðîäîëæèòåëüíîñòè æèçíè. Â ïîñëåä-
íåå âðåìÿ îòìå÷àåòñÿ ñòàáèëüíûé ðîñò ðàñïðîñòðà-
íåííîñòè ÄÌ íå òîëüêî ñðåäè ëèö ïîæèëîãî âîç-
ðàñòà, íî è ñðåäè ëþäåé òðóäîñïîñîáíîãî âîçðàñòà, 
÷òî âûçûâàåò ñåðüåçíóþ îáåñïîêîåííîñòü â ìåäè-
öèíñêèõ êðóãàõ [10, 14]. 

Îñíîâíûì ôàêòîðîì ðèñêà ÿâëÿåòñÿ âîçðàñò, íî 
êðîìå ýòîãî ñóùåñòâóþò äîïîëíèòåëüíûå ôàêòîðû. 
Ê íèì â ïåðâóþ î÷åðåäü îòíîñÿòñÿ ãåíåòè÷åñêàÿ 
ïðåäðàñïîëîæåííîñòü, àðòåðèàëüíàÿ ãèïåðòåíçèÿ, 
àòåðîñêëåðîç, à òàêæå êóðåíèå, âîçäåéñòâèå óëüòðà-
ôèîëåòîâîãî èçëó÷åíèÿ, íåïðàâèëüíîå ïèòàíèå [19, 
22]. 

Â ïàòîãåíåçå ÄÌ ãëàâíóþ ðîëü ñðåäè ïóñêî-
âûõ ìåõàíèçìîâ çàíèìàåò äèñáàëàíñ ïðîöåññîâ 
ñâîáîäíî-ðàäèêàëüíîãî îêèñëåíèÿ (áåëêîâ, ëè-
ïèäîâ) è àíòèðàäèêàëüíîé ñèñòåìû. Â ðåçóëüòàòå 
ýòîãî äèñáàëàíñà â îðãàíèçìå ïðîèñõîäèò ðîñò êîí-
öåíòðàöèè ñâîáîäíûõ ðàäèêàëîâ è äðóãèõ àêòèâíûõ 
ôîðì êèñëîðîäà, à òàêæå ñíèæàåòñÿ óðîâåíü ôóíê-
öèîíàëüíûõ ãðóïï áåëêîâ (êàðáîêñèëüíûõ, òèîëî-
âûõ). Ñâîáîäíûå ðàäèêàëû ñîäåðæàò äåëîêàëèçî-
âàííûå ýëåêòðîíû, áëàãîäàðÿ ÷åìó èìåþò âûñîêóþ 
ðåàêöèîííóþ ñïîñîáíîñòü. Â îðãàíèçìå ñâîáîäíûå 
ðàäèêàëû ïîñòîÿííî îáðàçóþòñÿ â ïðîöåññå îá-
ìåíà âåùåñòâ, íî âñëåäñòâèå ñáàëàíñèðîâàííîñòè 
ñèñòåìû àíòèðàäèêàëüíîé çàùèòû ïðîèñõîäèò èõ 
îáåçâðåæèâàíèå êàê ïðîìåæóòî÷íîãî ïðîäóêòà. 
Óñòàíîâëåíà âàæíàÿ áèîëîãè÷åñêàÿ ðîëü êèñëîðîäà 
è èçâåñòíà ñâîáîäíî-ðàäèêàëüíàÿ òåîðèÿ òîêñè÷-
íîñòè åãî äåéñòâèÿ [7, 12, 18, 21]. 

Ýòèîïàòîãåíåç äåãåíåðàòèâíîãî ïðîöåññà â ìà-
êóëå ÿâëÿåòñÿ ìíîãîôàêòîðíûì è íåäîñòàòî÷íî 
èçó÷åííûì, ïîýòîìó åäèíñòâåííîé êîíöåïöèè â 
òàêòèêå ëå÷åíèÿ íåò. Ïðè âûáîðå ìåòîäîâ òåðàïèè 
ìàêóëîäèñòðîôèè áîëüøîå âíèìàíèå óäåëÿþò âëè-
ÿíèþ íà îòäåëüíûå çâåíüÿ ïàòîãåíåçà ÄÌ. 

Îñòàåòñÿ íåèçó÷åííûì è ïàòîãåíåç ÄÌ, ðàçâè-
âàþùèéñÿ ïðè õðîíè÷åñêîì ïåðåäíåì óâåèòå. 

Â íàñòîÿùåå âðåìÿ îñîáûé èíòåðåñ äëÿ íàñ 
ïðåäñòàâëÿåò âëèÿíèå ëèïîåâîé êèñëîòû [2]. 

Òèîêòîâàÿ èëè -ëèïîåâàÿ êèñëîòà, áóäó÷è ïî 
ñâîåé ïðèðîäå åñòåñòâåííûì ìåòàáîëèòîì, ïðè-
íèìàåò ó÷àñòèå âî ìíîãèõ ôèçèîëîãè÷åñêèõ ïðî-
öåññàõ è ÿâëÿåòñÿ ýôôåêòèâíûì ñðåäñòâîì ìåòàáî-
ëè÷åñêîé ôàðìàêîòåðàïèè, èìåÿ øèðîêèé ñïåêòð 
áèîëîãè÷åñêîãî è ôàðìàêîëîãè÷åñêîãî äåéñòâèÿ 
[9, 16, 20, 23]. 

Îíà îáëàäàåò âûñîêîé ñêîðîñòüþ ïðîíèêíîâå-
íèÿ ÷åðåç áèîëîãè÷åñêèå ìåìáðàíû, à íàëè÷èå òèî-
ëîâûõ ãðóïï â ìîëåêóëå ëèïîåâîé êèñëîòû ïðèäàåò 

åé ñâîéñòâà àíòèîêñèäàíòà — ãàñèòåëÿ ñâîáîäíî-
ðàäèêàëüíûõ ñîåäèíåíèé êèñëîðîäà, êîòîðûé 
ïðåäîòâðàùàåò ïîâðåæäåíèå ìèòîõîíäðèé è ñïî-
ñîáñòâóåò áîëåå ýôôåêòèâíîé ðåïàðàöèè ìîëåêóë 
ÄÍÊ ïîñëå ïîâðåæäåíèé â ðåçóëüòàòå îêèñëèòåëü-
íîãî ñòðåññà [11, 15, 17, 24]. 

Â ïðåäûäóùèõ èññëåäîâàíèÿõ íàìè áûëî âû-
ÿâëåíî, ÷òî ïðèìåíåíèå ëèïîàòà ñíèæàåò ñòåïåíü 
ïàòîëîãè÷åñêèõ èçìåíåíèé â ñåò÷àòêå ïðè ìîäå-
ëèðîâàíèè äåãåíåðàöèè ñåò÷àòêè (ÄÑ) â óñëîâèÿõ 
ïåðåäíåãî óâåèòà [4, 5, 6]. 

Èñïîëüçîâàíèå ëèïîàòà ïîâûøàåò ñòàáèëüíîñòü 
ëèçîñîìàëüíûõ ñòðóêòóð ñåò÷àòêè ïðè ÄÑ â óñëîâè-
ÿõ ðàçâèòèÿ âîñïàëèòåëüíîãî ïðîöåññà â óâåàëüíîì 
òðàêòå. 

Öåëü ðàáîòû: èññëåäîâàòü âëèÿíèå ëèïîåâîé 
êèñëîòû íà óðîâåíü òèîëîâûõ ñîåäèíåíèé â ñåò÷àò-
êå ïðè ìîäåëèðîâàíèè ìàêóëîäèñòðîôèè ó æèâîò-
íûõ ñ àëëåðãè÷ñêèì ïåðåäíèì óâåèòîì. 

Ìàòåðèàë è ìåòîäû 
Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïðîâîäèëèñü íà 31 

êðîëèêå (ìàññîé 2,1–2,8 êã), êîòîðûå áûëè ðàçäåëåíû íà 
÷åòûðå ãðóïïû: I (êîíòðîëüíàÿ) — 7 æèâîòíûõ, II (ñ âîç-
äåéñòâèåì ñâåòà) — 8 æèâîòíûõ, III (ñ âîçäåéñòâèåì ñâåòà è 
àëëåðãè÷åñêèì ïåðåäíèì óâåèòîì) — 8 æèâîòíûõ, IV (ñ âîç-
äåéñòâèåì ñâåòà è àëëåðãè÷åñêèì ïåðåäíèì óâåèòîì è ïðè-
ìåíåíèåì ëèïîàòà) — 8 æèâîòíûõ. 

Ñïîñîá ìîäåëèðîâàíèÿ «óâåàëüíîé» ÄÑ ïðåäóñìàòðè-
âàåò îáùåå îáëó÷åíèå ýêñïåðèìåíòàëüíûõ æèâîòíûõ ñâå-
òîì âûñîêîé èíòåíñèâíîñòè, ïî ñïåêòðàëüíîìó äèàïàçîíó 
ìàêñèìàëüíî ïðèáëèæåííûì ê ñîëíå÷íîìó, îòëè÷àþùèéñÿ 
òåì, ÷òî äëÿ äîñòèæåíèÿ âîçìîæíîñòè ïîëó÷åíèÿ ìîäåëè 
«óâåàëüíîé» ÄÑ ó æèâîòíîãî ïðåäâàðèòåëüíî ìîäåëèðóþò 
àëëåðãè÷åñêèé ïåðåäíèé óâåèò. 

Ïðåäëàãàåìûé íàìè ñïîñîá îñóùåñòâëÿåòñÿ ñëåäóþùèì 
îáðàçîì. Æèâîòíîìó, ôèêñèðîâàííîìó â ñïåöèàëüíîì ñòàí-
êå, ïðîâîäèëè îáùóþ ñåíñèáèëèçàöèþ îðãàíèçìà ïÿòèêðàò-
íûì ïîäêîæíûì ââåäåíèåì â îáëàñòü âåðõíåé ÷àñòè áåäðà 
50 ìã áû÷üåãî ñûâîðîòî÷íîãî àëüáóìèíà, ðàñòâîðåííîãî â 1 
ìë3 ñòåðèëüíîãî ôîñôàòíîãî áóôåðà. 

Èíòåðâàë ìåæäó èíúåêöèÿìè ñîñòàâëÿë 7 äíåé. ×åðåç 
7 äíåé ïîñëå îêîí÷àíèÿ îáùåé ñåíñèáèëèçàöèè æèâîòíî-
ìó ïðîìûâàëè êîíúþíêòèâàëüíóþ ïîëîñòü ïðàâîãî ãëàçà 
ôèçèîëîãè÷åñêèì ðàñòâîðîì, çàêàïûâàëè 30 % àëüáóöèä, 
ïîñëå ÷åãî ïðîâîäèëè ýïèáóëüáàðíóþ (Sol. alcaini 0,5 %) è 
ðåòðîáóëüáàðíóþ (Sol. novokaini 2 %) àíåñòåçèè. Ëåâûé ãëàç 
áûë êîíòðîëüíûì. Ãëàçíîå ÿáëîêî ôèêñèðîâàëè ëàï÷àòûì 
ïèíöåòîì, êîíúþíêòèâàëüíóþ ïîëîñòü òùàòåëüíî îñóøèâà-
ëè âàòíûì òàìïîíîì. Ðàçðåøàþùóþ äîçó 5 ìã áû÷üåãî ñû-
âîðîòî÷íîãî àëüáóìèíà, ðàñòâîðåííîãî â 1 ìë3 ñòåðèëüíîãî 
ôîñôàòíîãî áóôåðà, ââîäèëè â ïåðåäíþþ êàìåðó ïðàâîãî 
ãëàçà íà 12 ÷àñàõ â 1–2 ìì îò ïëîñêîñòè ëèìáà. Èãëó èí-
ñóëèíîâîãî øïðèöà ââîäèëè êîñî â ñëîÿõ ñòðîìû ðîãîâèöû. 
Êîíúþíêòèâàëüíàÿ ïîëîñòü ïðîìûâàëàñü 30 % ðàñòâîðîì 
àëüáóöèäà, ìåñòî ïóíêöèè ðîãîâèöû òóøèðîâàëîñü 1 % ðàñ-
òâîðîì áðèëëèàíòîâîé çåëåíè. 

Íà ñëåäóþùèé äåíü ïîñëå ââåäåíèÿ ðàçðåøàþùåé äîçû 
àíòèãåíà â ïåðåäíþþ êàìåðó ãëàçà ó æèâîòíîãî ðàçâèâàë-
ñÿ óâåèò è â ýòîò æå äåíü åìó íà÷èíàëè ïðîèçâîäèòü åæå-
äíåâíîå îáùåå îáëó÷åíèå ñâåòîì âûñîêîé èíòåíñèâíîñòè, 
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ìàêñèìàëüíî ïðèáëèæåííûì ê ñîëíå÷íîìó ñïåêòðàëüíîìó 
äèàïàçîíó (350–1150 íì), â êâàäðàòíîé êîìíàòå ïëîùàäüþ 
10 ì2. Îáëó÷åíèå ïðîâîäèëè åæåäíåâíî â ðåæèìå ñâåòîâîãî 
äíÿ ñ 9 äî 19 ÷àñîâ äóãîâîé ðòóòíî — âîëüôðàìîâîé ëàì-
ïîé òèïà ÄÐÄ-1000 (ïëîòíîñòü ïîòîêà ñâåòîâîé ýíåðãèè 30 
ìÂò/ñì2, íàïðÿæåíèå 220 V, ìîùíîñòü 1000 Âò, ôèòîïîòîê 
20000 ÌÔÒ), ðàñïîëîæåííîé íà ñòåíêå íà ðàâíîì ðàññòîÿ-
íèè îò ïîëà äî ïîòîëêà. Æèâîòíûå íàõîäèëèñü â êëåòêàõ ñ 
ðåøåò÷àòûìè áîêîâûìè è âíóòðåííèìè ñòåíàìè, âíóòðåí-
íÿÿ ñòåíêà îáêëååíà àëþìèíèåâîé ôîëüãîé. Àëëåðãè÷åñêèé 
ïåðåäíèé óâåèò äëèëñÿ â ñðåäíåì 5–6 íåäåëü. 

Ïðè ïðîâåäåíèè ýêñïåðèìåíòà ñîáëþäàëèñü âñå ðåêîìåí-
äàöèè îòíîñèòåëüíî èññëåäîâàíèé íà æèâîòíûõ, ïðèíÿòûå 
ìåæäóíàðîäíûì ñîîáùåñòâîì ïðè èçó÷åíèè îðãàíà çðåíèÿ. 

Âñå æèâîòíûå èññëåäîâàëèñü ïîñðåäñòâîì áèîìèêðî-
ñêîïèè íà ùåëåâîé ëàìïå êàê ïðè îòáîðå ýêñïåðèìåíòàëü-
íûõ æèâîòíûõ (èñêëþ÷àþùåì àíîìàëèè), òàê è äëÿ íàáëþ-
äåíèé â ïðîöåññå ýêñïåðèìåíòà. 

Â òêàíÿõ èçîëèðîâàííîé ñåò÷àòêè îïðåäåëÿëè ñîäåðæà-
íèå âîññòàíîâëåííîãî è îêèñëåííîãî ãëóòàòèîíà, à òàêæå 
òèîëîâûõ è äèñóëüôèäíûõ ãðóïï áåëêîâ. 

Ïðèíöèï ìåòîäà îïðåäåëåíèÿ âîññòàíîâëåííîãî ãëóòà-
òèîíà îñíîâàí íà ðåàêöèè ìåæäó ãëóòàòèîíîì è ìåòèëãëè-
îêñàëåì â ïðèñóòñòâèè ôåðìåíòà ãëèîêñèëàçû ñ îáðàçîâà-
íèåì êîíúþãàòà S-ëàêòîèëãëóòàòèîíà, èìåþùåãî ìàêñèìóì 
ïîãëîùåíèÿ ïðè äëèíå âîëíû 240 íì [13]. 

Ïðèíöèï ìåòîäà îïðåäåëåíèÿ îêèñëåííîé ôîðìû ãëóòà-
òèîíà ñîñòîèò â òîì, ÷òî â ðåçóëüòàòå ôåðìåíòàòèâíîãî âîñ-
ñòàíîâëåíèÿ ãëóòàòèîíà ãëóòàòèîíðåäóêòàçîé ïðîèñõîäèò 
îêèñëåíèå âîññòàíîâëåííîé ôîðìû íèêîòèíàìèäàäåíèíäè-
íóêëåîòèäôîñôàòà (ÍÀÄÔÍ

2
), óáûëü êîòîðîãî ðåãèñòðèðó-

þò ñïåêòðîôîòîìåòðè÷åñêè ïðè äëèíå âîëíû 340 íì. 
Äèàïàçîí îïðåäåëÿåìûõ êîíöåíòðàöèé âîññòàíîâëåííîé 

è îêèñëåííîé ôîðìû — îò 5 äî 200 ìêã/ìë ñîîòâåòñòâóþ-
ùåãî ðàñòâîðà. Ñðåäíåå çíà÷åíèå êîýôôèöèåíòà âàðèàöèè 
ìåòîäà äëÿ óêàçàííîãî äèàïàçîíà âîññòàíîâëåííîé ôîð-
ìû — 4,0 %, îêèñëåííîé ôîðìû — 5,0 %. Äëÿ èçìåðåíèé 
èñïîëüçîâàëè ñïåêòðîôîòîìåòð ÑÔ-26 [13]. 

Ìåòîä èçó÷åíèÿ ñîäåðæàíèÿ ñóëüôãèäðèëüíûõ ãðóïï 
çàêëþ÷àåòñÿ â îïðåäåëåíèè êîëè÷åñòâà òèîíèòðîôåíèëü-
íîãî àíèîíà, îñâîáîäèâøåãîñÿ â ðåçóëüòàòå âçàèìîäåéñòâèÿ 
5,5'-äèòèîáèñ (2-íèòðîáåíçîéíîé) êèñëîòû ñî ñâîáîäíûìè 
SH-ãðóïïàìè áåëêîâ. Äèñóëüôèäíûå ãðóïïû áåëêîâ âîññòà-
íàâëèâàëè ñ ïîìîùüþ äèòèîòðåèòîëà äî ñóëüôãèäðèëüíûõ 
ãðóïï. Ñîïîñòàâëÿÿ ñîäåðæàíèå ñâîáîäíîãî òèîíèòðîôå-
íèëüíîãî àíèîíà äî è ïîñëå äîáàâëåíèÿ äèòèîòðåèòîëà, ðàñ-
ñ÷èòûâàëè êîëè÷åñòâî äèñóëüôèäíûõ ãðóïï â áåëêå. 

Îïòè÷åñêóþ ïëîòíîñòü ðàñòâîðîâ èçìåðÿëè ïðè äëèíå 
âîëíû 412 íì íà ñïåêòðîêîëîðèìåòðå «Specol-210». Ñðåä-
íåå çíà÷åíèå êîýôôèöèåíòà âàðèàöèè ìåòîäà — 1,02 %. Ñî-
äåðæàíèå ñóëüôãèäðèëüíûõ è äèñóëüôèäíûõ ãðóïï âûðàæà-
ëè â ììîëü/ã òêàíè [13]. 

Ïîëó÷åííûå äàííûå îáðàáàòûâàëè ñ ïîìîùüþ ñòàòè-
ñòè÷åñêîãî ïàêåòà SPSS 11.0 [3]. 

Ðåçóëüòàòû è èõ îáñóæäåíèå 

Äàííûå î âëèÿíèè ëèïîàòà íà ñîäåðæàíèå âîñ-
ñòàíîâëåííîãî è îêèñëåííîãî ãëóòàòèîíà â ñåò÷àòêå 
ãëàçà æèâîòíûõ êðîëèêîâ ïðè ÄÑ è ïåðåäíåì óâåè-
òå ïðåäñòàâëåíû â òàáëèöå 1. 

Êàê âèäíî èç ïðåäñòàâëåííûõ äàííûõ, ïîêàçàòå-
ëè âîññòàíîâëåííîãî ãëóòàòèîíà â ãðóïïå æèâîòíûõ 
ñ ýêñïåðèìåíòàëüíîé ÄÑ íà ôîíå ïåðåäíåãî óâåèòà 

ñíèçèëèñü äî (1,45±0,09) ìêìîëü/ã, ÷òî ñîñòàâè-
ëî 82,4 % ïî îòíîøåíèþ ê ãðóïïå ñ ÄÌ áåç óâåèòà 
(1,76±0,10) ìêìîëü/ã, ïðè ýòîì (ð<0,05). 

Â óñëîâèÿõ ïðèìåíåíèÿ ëèïîàòà ïðè ÄÑ è ïå-
ðåäíåì óâåèòå îòìå÷àåòñÿ ñíèæåíèå óðîâíÿ âîññòà-
íîâëåííîãî ãëóòàòèîíà äî (2,01±0,12) — 84,5 % ïî 
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, à ïî ñðàâíåíèþ 
ñ ãðóïïîé ÄÌ áåç óâåèòà åãî ïîâûøåíèå äî 114,2 %. 

Òàêèì îáðàçîì, ïðèìåíåíèå ëèïîàòà ó æèâîò-
íûõ ñ ÄÑ íà ôîíå ïåðåäíåãî óâåèòà ïîâûøàåò ñî-
äåðæàíèå âîññòàíîâëåííîãî ãëóòàòèîíà äî 138,6 % 
ïî ñðàâíåíèþ ñ ãðóïïîé «ÄÑ+óâåèò» (ð<0,05). 

Ñîãëàñíî ïîëó÷åííûì ýêñïåðèìåíòàëüíûì äàí-
íûì, ïîêàçàòåëè îêèñëåííîãî ãëóòàòèîíà â ãðóïïå 
æèâîòíûõ ñ ýêñïåðèìåíòàëüíîé ÂÌÄ íà ôîíå óâå-
èòà ïîâûñèëèñü äî (0,84±0,04) ìêìîëü/ã, ñîñòàâëÿÿ 
120 % ïî îòíîøåíèþ ê ãðóïïå ñ ÂÌÄ áåç óâåèòà 
(0,70±0,04) ìêìîëü/ã (ð<0,05). 

Â óñëîâèÿõ ïðèìåíåíèÿ ëèïîàòà ïðè ÄÑ è 
ïåðåäíåì óâåèòå îòìå÷àåòñÿ íåçíà÷èòåëüíîå ïî-
âûøåíèå ñîäåðæàíèÿ îêèñëåííîãî ãëóòàòèîíà äî 
(0,59±0,05) — 109,3 % ïî ñðàâíåíèþ ñ êîíòðîëüíîé 
ãðóïïîé, à ïî ñðàâíåíèþ ñ ãðóïïîé ÄÑ áåç óâåèòà 
ïîíèæåíèå äî 84,3 %. 

Òàêèì îáðàçîì, ïðèìåíåíèå ëèïîàòà ó æèâîò-
íûõ ñ ÄÑ íà ôîíå óâåèòà ïîíèæàåò ñîäåðæàíèå 
îêèñëåííîãî ãëóòàòèîíà äî 70,2 % ïî ñðàâíåíèþ ñ 
ãðóïïîé «ÄÑ+óâåèò» (ð<0,01). 

Òàáëèöà 1. Âëèÿíèå ëèïîàòà íà ñîäåðæàíèå âîññòàíîâëåí-
íîãî è îêèñëåííîãî ãëóòàòèîíà â ñåò÷àòêå ãëàçà æèâîòíûõ 
êðîëèêîâ ïðè ñâåòîâîì âîçäåéñòâèè è óâåèòå 

Èññëåäóå-
ìûé ïîêàçà-

òåëü

Ñòàòè-
ñòè÷. 

ïîêàçà-
òåëü

Óñëîâèÿ ýêñïåðèìåíòà

Êîí-
òðîëü

Ñâåò
Ñâåò+ 
óâåèò

Ñâåò+ 
óâåèò+ 
ëèïîàò

Ãëóòàòèîí 
âîññòàíîâ-
ëåííûé 
(ìêìîëü/ã 
òêàíè)

n 
M 
m 
p

1
 

 %
1
 

ð
2
 

 %
2
 

ð
3
 

 %
3

7 
2,38 
0,15 

– 
100,0 

– 
– 
– 
–

8 
1,76 
0,10 

<0,01 
73,9 

– 
100,0 

– 
–

8 
1,45 
0,09 

<0,001 
60,9 

<0,05 
82,4 

– 
100,0

8 
2,01 
0,12 

>0,05 
84,5 

>0,05 
114,2 
<0,01 
138,6

Ãëóòàòèîí 
îêèñëåííûé 
(ìêìîëü/ã 
òêàíè)

n 
M 
m 
p

1
 

 %
1
 

ð
2
 

 %
2
 

ð
3
 

 %
3

7 
0,54 
0,03 

– 
100,0 

– 
– 
– 
–

8 
0,70 
0,04 

<0,01 
129,6 

– 
100,0 

– 
–

8 
0,84 
0,04 

<0,001 
155,6 
<0,05 
120,0 

– 
100,0

8 
0,59 
0,05 

>0,05 
109,3 
>0,05 
84,3 

<0,01 
70,2

Ïðèìå÷àíèå: ð1– óðîâåíü çíà÷èìîñòè ðàçëè÷èé äàí-
íûõ ïî îòíîøåíèþ ê êîíòðîëþ; ð2 — óðîâåíü çíà-
÷èìîñòè ðàçëè÷èé äàííûõ ïî îòíîøåíèþ ê ãðóïïå 
«Ñâåò»; ð3 — óðîâåíü çíà÷èìîñòè ðàçëè÷èé äàííûõ ïî 
îòíîøåíèþ ê ãðóïïå «Ñâåò+óâåèò». 
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Äàííûå î âëèÿíèè ëèïîàòà íà ñîäåðæàíèå áåë-
êîâûõ òèîëîâûõ è äèñóëüôèäíûõ ãðóïï â ñåò÷àòêå 
ãëàçà æèâîòíûõ êðîëèêîâ ïðè ÄÑ è ïåðåäíåì óâåè-
òå ïðåäñòàâëåíû â òàáëèöå 2. 

Òàê, ñîäåðæàíèå òèîëîâûõ ãðóïï â ãðóïïå æè-
âîòíûõ ñ ýêñïåðèìåíòàëüíîé ÄÑ íà ôîíå ïåðåäíå-
ãî óâåèòà áûëî ïîíèæåíî äî (0,93±0,05) ììîëü/ã, 
÷òî ñîñòàâèëî — 83 % ïî îòíîøåíèþ ê ãðóïïå ñ ÄÑ 
áåç óâåèòà (1,12±0,07) ììîëü/ã (ð<0,05). 

Â ãðóïïå æèâîòíûõ ñ ÄÑ è ïåðåäíèì óâåèòîì 
ïîä âëèÿíèåì ëèïîàòà ñîäåðæàíèå òèîëîâûõ ãðóïï 
áûëî ïîíèæåíî äî (1,21±0,08) ììîëü/ã, ÷òî ñî-
ñòàâèëî — 84,6 % ïî ñðàâíåíèþ ñ êîíòðîëåì, à ïî 
ñðàâíåíèþ ñ ãðóïïîé ñ ÄÑ áåç óâåèòà — 108 %. 

Òàêèì îáðàçîì, ïðèìåíåíèå ëèïîàòà ïðè ÄÑ è 
ïåðåäíåì óâåèòå ïîâûøàåò ñîäåðæàíèå òèîëîâûõ 

ãðóïï áåëêà äî 130,1 % ïî ñðàâíåíèþ ñ ãðóïïîé 
«ÄÑ+óâåèò» (ð<0,05). 

Ñîäåðæàíèå äèñóëüôèäíûõ ãðóïï ïðè ÄÑ íà 
ôîíå ïåðåäíåãî óâåèòà óâåëè÷èëîñü äî (1,03±0,05) 
ììîëü/ã, ÷òî ñîñòàâèëî — 118,4 % % ïî ñðàâíåíèþ 
ñ ãðóïïîé ÄÑ áåç óâåèòà (0,87±0,05) ììîëü/ã, ïðè 
ýòîì (ð<0,05). 

Â ãðóïïå æèâîòíûõ ñ ÄÑ è ïåðåäíèì óâåèòîì 
ïðè ïðèìåíåíèè ëèïîàòà, ñîäåðæàíèå äèñóëüôèä-
íûõ ãðóïï áûëî ïîâûøåíî äî (0,78±0,06) ììîëü/ã, 
÷òî ñîñòàâèëî — 111,4 % ïî ñðàâíåíèþ ñ êîíòðîëåì, 
à ïî ñðàâíåíèþ ñ ãðóïïîé ñ ÄÑ áåç óâåèòà — 89,7 %. 

Â öåëîì, ïðèìåíåíèå ëèïîàòà ïðè ïåðåäíåì óâå-
èòå è ÄÑ ñíèæàåò ñîäåðæàíèå äèñóëüôèäíûõ ãðóïï 
äî 75,7 % ïî ñðàâíåíèþ ñ ãðóïïîé «ñâåò+óâåèò». 

Îáùèé àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ñâèäå-
òåëüñòâóåò, ÷òî ïîä âëèÿíèåì ëèïîåâîé êèñëîòû â 
çíà÷èòåëüíîé ñòåïåíè óëó÷øàåòñÿ òèîëîâûé ñòàòóñ 
ñåò÷àòêè æèâîòíûõ ïðè ìîäåëèðîâàíèè ó íèõ ÄÑ 
è ïåðåäíåãî óâåèòà. Ýòî ïîäòâåðæäàåòñÿ, â ïåðâóþ 
î÷åðåäü, ïîâûøåíèåì óðîâíÿ ãëóòàòèîíà è SH-
áåëêîâûõ ãðóïï íà 8 è 11,4 % ñîîòâåòñòâåííî. 

Òàêèì îáðàçîì ýòè äàííûå ñâèäåòåëüñòâóþò, ÷òî 
ëèïîåâàÿ êèñëîòà îêàçûâàåò âûðàæåííîå ïàòîãåíå-
òè÷åñêè îðèåíòèðîâàííîå âîçäåéñòâèå íà ñåò÷àòêó 
ïðè ÄÑ è ïåðåäíåì óâåèòå, ÷òî ÿâëÿåòñÿ ýêñïåðè-
ìåíòàëüíûì îáîñíîâàíèåì äëÿ ïðèìåíåíèÿ åå ïðå-
ïàðàòîâ â ñèñòåìå ìåäèêàìåíòîçíîãî ëå÷åíèÿ áîëü-
íûõ ñ äàííîé ïàòîëîãèåé. 

Âûâîäû 

1. Ïðè ìîäåëèðîâàíèè äåãåíåðàöèè ñåò÷àòêè 
â óñëîâèÿõ àëëåðãè÷åñêîãî ïåðåäíåãî óâåèòà, íà-
áëþäàåìîå ðåçêîå ïàäåíèå óðîâíÿ ãëóòàòèîíà â ñåò-
÷àòêå â çíà÷èòåëüíîé ñòåïåíè îãðàíè÷èâàåòñÿ ïîä 
âëèÿíèåì ëèïîàòà. Êîíöåíòðàöèÿ âîññòàíîâëåííî-
ãî ãëóòàòèîíà ïîâûøàåòñÿ íà 38,6 %, à îêèñëåííîé 
åãî ôîðìû ñíèæàåòñÿ íà 29,8 %. 

2. Òèîëîâûé ñòàòóñ áåëêîâ ñåò÷àòêè ðåçêî íà-
ðóøàåòñÿ ïðè äåãåíåðàöèè ñåò÷àòêè è ïåðåäíåì 
óâåèòå, îäíàêî ïðè ïðèìåíåíèè ëèïîåâîé êèñëîòû 
ïðîÿâëÿåòñÿ òåíäåíöèÿ ê íîðìàëèçàöèè èññëåäóå-
ìûõ ïîêàçàòåëåé. Óðîâåíü òèîëîâûõ ãðóïï áåëêîâ 
è äèñóëüôèäíûõ ñâÿçåé â ýòèõ óñëîâèÿõ îò÷åòëèâî 
ïðèáëèæàëñÿ ê ïîêàçàòåëÿì íîðìû. 

Òàáëèöà 2. Âëèÿíèå ëèïîàòà íà ñîäåðæàíèå áåëêîâûõ òèî-
ëîâûõ è äèñóëüôèäíûõ ãðóïï â ñåò÷àòêå ãëàçà æèâîòíûõ 
êðîëèêîâ ïðè ñâåòîâîì âîçäåéñòâèè è óâåèòå 

Èññëåäóå-
ìûé ïîêàçà-

òåëü

Ñòàòè-
ñòè÷. 

ïîêàçà-
òåëü

Óñëîâèÿ ýêñïåðèìåíòà

Êîí-
òðîëü

Ñâåò
Ñâåò+ 
óâåèò

Ñâåò+ 
óâåèò+ 
ëèïîàò

Òèîëîâûå 
ãðóïïû 
(ììîëü/ã 
òêàíè)

n 
M 
m 
p

1
 

 %
1
 

ð
2
 

 %
2
 

ð
3
 

 %
3

7 
1,43 
0,08 

– 
100,0 

– 
– 
– 
–

8 
1,12 
0,07 

<0,05 
78,3 

– 
100,0 

– 
–

8 
0,93 
0,05 

<0,001 
65,0 

<0,05 
83,0 

– 
100,0

8 
1,21 
0,08 

>0,05 
84,6 

>0,05 
108,0 
<0,05 
130,1

Äèñóëüôèä-
íûå ãðóïïû 
(ììîëü/ã 
òêàíè)

n 
M 
m 
p

1
 

 %
1
 

ð
2
 

 %
2
 

ð
3
 

 %
3

7 
0,70 
0,04 

– 
100,0 

– 
– 
– 
–

8 
0,87 
0,05 

<0,05 
124,3 

– 
100,0 

– 
–

8 
1,03 
0,05 

<0,001 
147,1 
<0,05 
118,4 

– 
100,0

8 
0,78 
0,06 

>0,05 
111,4 
>0,05 
89,7 

<0,01 
75,7

Ïðèìå÷àíèå: ð
1
 — óðîâåíü çíà÷èìîñòè ðàçëè÷èé äàí-

íûõ ïî îòíîøåíèþ ê êîíòðîëþ; ð
2
 — óðîâåíü çíà÷èìî-

ñòè ðàçëè÷èé äàííûõ ïî îòíîøåíèþ ê ãðóïïå «Ñâåò»; 
ð

3
 — óðîâåíü çíà÷èìîñòè ðàçëè÷èé äàííûõ ïî îòíî-

øåíèþ ê ãðóïïå «Ñâåò+óâåèò». 

Ëèòåðàòóðà 

1. Àñòàõîâ Þ. Ñ. Âîçðàñòíàÿ ìàêóëÿðíàÿ äåãåíåðà-
öèÿ. Êëèíè÷åñêèå ðåêîìåíäàöèè. Îôòàëüìîëîãèÿ / 
Þ. Ñ. Àñòàõîâ, À. Á. Ëèñî÷êèíà, Ô. Å. Øàäðè÷åâ // 
Ïîä ðåä. Ë. Ê. Ìîøåòîâîé, À. Ï. Íåñòåðîâà, Å. À. Åãî-
ðîâà. Ì.: ÃÝÎ-Ìåäèà, 2006. — Ñ. 164–188. 

2. Êîðïà÷åâ Â. Â., Áîðùåâñêàÿ Ì. È. Ëåêàðñòâåííûå 
ôîðìû òèîêòîâîé êèñëîòû // Ïðîáëåìè åíäîêðèííî¿ 
ïàòîëîãèè. — 2006. — ¹ 1. — Ñ. 54–57. 

3. Íàñëåäîâ À. SPSS êîìïüþòåðíûé àíàëèç äàííûõ â 
ïñèõîëîãèè è ñîöèàëüíûõ íàóêàõ. // Ñïá.: Ïèòåð, 
2005. — 416 ñ. 

4. Ñàâêî Â. Â., Âàøàõ Çèÿä Ìàõìóä Àõìåä. Âëèÿíèå âîñ-
ïàëåíèÿ â óâåàëüíîì òðàêòå íà ïðîöåññû ïåðåêèñ-
íîãî îêèñëåíèÿ ëèïèäîâ â ñåò÷àòêå æèâîòíûõ ïðè 
äëèòåëüíîì ñâåòîâîì âîçäåéñòâèè // Îôòàëüìîë. 
æóðí. — 2012. — ¹ 1. — Ñ. 52–55. 



Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

78 Îôòàëüìîëîãè÷åñêèé æóðíàë ¹ 1, 2014  

5. Ñàâêî Â. Â., Âàøàõ Çèÿä Ìàõìóä Àõìåä. Âëèÿíèå âîñ-
ïàëèòåëüíîãî ïðîöåññà â óâåàëüíîì òðàêòå íà ðàçâè-
òèå ïàòîëîãè÷åñêèõ èçìåíåíèé â ñåò÷àòêå êðîëèêîâ 
ïðè ñâåòîâîì âîçäåéñòâèè // Îôòàëüìîë. æóðí. — 
2011. — ¹ 1. — Ñ. 61–65. 

6. Ñàâêî Â. Â., Âàøàõ Çèÿä Ìàõìóä Àõìåä, Íàäæèìàääèí 
Ìàõìîîä Íàáè. Âëèÿíèå ëèïîåâîé êèñëîòû íà ñîäåð-
æàíèå òèîëîâûõ ãðóïï â êðîâè áîëüíûõ äåãåíåðàöèåé 
ìàêóëû ïðè ïåðåäíåì óâåèòå // Îôòàëüìîë. æóðí. — 
2013. — ¹ 6. — Ñ. 32–36. 

7. Ñîëäàòîâà À. Ì. Ðîëü ñâîáîäíîðàäèêàëüíûõ, îêèñëè-
òåëüíî-âîññòàíîâèòåëüíûõ ïðîöåññîâ è âèäèìîãî 
ñâåòà â ïàòîãåíåçå ñêëåðîòè÷åñêîé ìàêóëîäèñòðîôèè 
/ Îôòàëüìîëîãè÷åñêèé æóðí. — 1992. — ¹ 5–6. — 
Ñ. 273–280. 

8. Algevre P. V. Age-related maculopathy: pathogenetic fea-
tures and new treatment modalities / Algevre P. V., Sere-
gard S. // Acta Ophthalmol. — 2002. — Vol. 80. — P. 136–
143. 

9. Arivazhagan P. Effect of DL- -lipoic acid on glutathione 
metabolic enzymes in aged rats / Arivazhagan P., Ramana-
than K., Pannerselvam C. // Exp. Gerontol. — 2001. — 
Vol. 37. — P. 81– 87. 

10. Baker M. L., Wang J. J., Rogers S. Early age– related 
macular degeneration, cognitive function, and dementia / 
Arch Ophthalmol. — 2009. — Vol. 127. — ¹ 5. — P. 667– 
673. 

11. Bast A. Lipoic acid: a multifunctional nutraceutical. In: 
Kramer K., Hoppe P., Packer L. Nutraceuticals in health 
and disease prevention / Bast A., Haenen G. R. — New 
York: Marcel Dekker, Inc. — 2001. — P. 113– 128. 

12. Beatty S., Koh H. H., Henson D. The role of oxidative 
stress in the pathogenesis of age– related macular degen-
eration // Surv. Ophthalmol. — 2000. — Vol. 45. — ¹ 2. — 
P. 115– 134. 

13. Bergmeyer H. V. Metoden der enzymatischen Analyse / 
Herausgegeben von H. U. Bergmeyer. — Berlin. — 1986. — 
S. 1605–1609. 

14. Bressler N. M. Age– related macular degeneration / 
Bressler N. M., Bressler S. B., Fine S. L. // Surv. Ophthal-
mol. — 1998. — Vol. 32. — P. 375– 413. 

15. Chidlow G. – lipoic acid prorects the retina against 
ischemia– reperfusion / Chidlow G., Schmidt K– G., 

Wood J. P. M. // Neuropharmacol. — 2002. — Vol. 43. — P. 
1015– 1025. 

16. Garrett N. E., Malcangio M., Dewhurst M. – lipoic 
acid corrects neuropeptide deficits in diabetic rats via in-
duction of trophic support // Neurosci. Lett. — 1997. — 
Vol. 222. — P. 191– 194. 

17. Heitzer T. Beneficial effects of alpha– lipoic acid and 
ascorbic acid on endothelium– dependent, nitric oxide– 
mediated vasodilation in diabetic patients: relation to 
parameters of oxidative stress / Heitzer T., Finckh B., Al-
bers S. // Free Radic. Biol. Med. — 2001. — Vol. 31 (1). — 
P. 53–61. 

18. Hollyfield J. G., Bonilha V. L., Rayborn M. E. Oxidative 
damage– induced inflammation initiates age– related 
macular degeneration // Nat. Med. — 2008. — Vol. 14. — 
P. 194– 198. 

19. Hirvela H. Risk factors of age– related maculopathy in a 
population 70 years of age or older / Hirvela H., Luuki-
nen H., Laara E. // Ophthalmol. — 1996. — Vol. 103. — 
P. 871– 877. 

20. Kowluru R. A. Effect of long– term administration of 
– lipoic acid on retinal capillary cell death and the de-
velopment of retinopathy in diabetic rats / Kowluru R. A., 
Odenbach S. // Diabetes. — 2004. — Vol. 53. — P. 3233– 
3238. 

21. Liang F. Q., Godley B. F. Oxidative stress– induced mi-
tochondrial DNA damage in human retinal pigment 
epithelial cells: a possible mechanism for RPE aging and 
age– related macular degeneration // Exp. Eye Res. — 
2003. — Vol. 76. — ¹ 4. — P. 397– 403. 

22. Ozawa Y., Ishida S., Tsubota K. Age– related macular 
degeneration (AMD); From pathogenesis and approved 
therapies to proposed treatments for prevention // Anti– 
Aging Medicine. — 2008. — Vol. 5. — ¹ 9. — P. 87– 92. 

23. Packer L., Witt E. H., Tritschler H. J. – lipoic acid as a 
biological antioxidant // Free Rad. Biol. Med. — 1995. — 
Vol. 19. — P. 227– 250. 

24. Scott B. C. Lipoic and dihydrolipoic acids as antioxi-
dants. A critical evaluation / Scott B. C., Aruoma O. I., 
Evans P. J. // Free Rad. Biol. Med. — 1994. — Vol. 20. — 
¹ 2. — P. 119– 133. 

Ïîñòóïèëà 13.12. 2013. 

References 

1. Astakhov YuS, Lisochkina AB, Shadrichev. Age-related 
macular degeneration. Clinical recommendations. Oph-
thalmology. Ed. Moshetova LK, Nesterov AP, Egorov 
EA. M.:GEO-Media;2006. 164–88. 

2. Korpachev VV Borshchevskaya MI. Medicine forms of 
thioctic acid. Problemy endokrinnoi patologii. 2006;1:54–
7. Russian. 

3. Nasledov A. Íàñëåäîâ À. SPSS computer data analysis in 
psychology and social sciences. Spb.:Piter;2005.416 p. 

4. Savko VV, Vashakh Ziad Makhmud Akhmed. Influence of 
uveal tract inflammation on lipid peroxidation in the reti-
na of animals with prolonged light exposure. Oftalmol Zh. 
2012;1:52–5. Russian. 

5. Savko VV, Vashakh Ziad Makhmud Akhmed. Influence 
of inflammation in the uveal tract on the development of 
pathological changes in the retina of rabbits with light ex-
posure. Oftalmol Zh. 2011;1:61–5. Russian. 

6. Savko VV, Vashakh Ziad Makhmud Akhmed, Najimaddin 
Makhmood Nabi. Effect of lipoic acid on the content of 
thiol groups in the blood of patients with macular de-
generation in the anterior uveitis. Oftalmol Zh. 2013; 
6:32–6. 

7. Soldatova AM. Role of free radical redox processes and vis-
ible light in the pathogenesis of sclerotic macular degen-
eration. Oftalmol Zh. 1992;5–6:273–80. Russian. 

8. Algevre PV, Seregard S. Age-related maculopathy: patho-
genetic features and new treatment modalities. Acta Oph-
thalmol. 2002;80:136–43. 

9. Arivazhagan P, Ramanathan K, Pannerselvam C. Effect of 
DL- -lipoic acid on glutathione metabolic enzymes in 
aged rats. Exp. Gerontol. 2001;37:81– 7. 

10. Baker ML, Wang JJ, Rogers S. Early age– related macu-
lar degeneration, cognitive function, and dementia. Arch 
Ophthalmol. 2009;127(5):667– 73. 



Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ

 Îôòàëüìîëîãè÷åñêèé æóðíàë ¹ 1, 2014 79

11. Bast A, Haenen GR. Lipoic acid: a multifunctional nutra-
ceutical. In: Kramer K, Hoppe P, Packer L. Nutraceuti-
cals in health and disease prevention. New York: Marcel 
Dekker, Inc; 2001: 113– 28. 

12. Beatty S, Koh HH, Henson D. The role of oxidative stress 
in the pathogenesis of age– related macular degeneration. 
Surv. Ophthalmol. 2000;45(2):115– 34. 

13. Bergmeyer HV. Metoden der enzymatischen Analyse. Ber-
lin;1986:1605–9. 

14. Bressler NM, Bressler SB, Fine SL. Age– related macular 
degeneration. Surv. Ophthalmol. 1998;32:375– 413. 

15. Chidlow G, Schmidt K– G, Wood JPM. – lipoic acid pro-
rects the retina against ischemia– reperfusion. Neurophar-
macol. 2002;43:1015– 25. 

16. Garrett NE, Malcangio M, Dewhurst M. – lipoic acid 
corrects neuropeptide deficits in diabetic rats via induction 
of trophic support. Neurosci. Lett. 1997;222:191– 4. 

17. Heitzer T, Finckh B, Albers S. Beneficial effects of alpha– 
lipoic acid and ascorbic acid on endothelium– dependent, 
nitric oxide– mediated vasodilation in diabetic patients: 
relation to parameters of oxidative stress. Free Radic. Biol. 
Med. 2001;31 (1):53–61. 

18. Hollyfield JG, Bonilha VL, Rayborn ME. Oxidative dam-
age– induced inflammation initiates age– related macular 
degeneration. Nat. Med. 2008;14: 194– 8. 

19. Hirvela H, Luukinen H, Laara E. Risk factors of age– re-
lated maculopathy in a population 70 years of age or older. 
Ophthalmol. 1996;103:871– 7. 

20. Kowluru RA, Odenbach S. Effect of long– term adminis-
tration of – lipoic acid on retinal capillary cell death and 
the development of retinopathy in diabetic rats.Diabetes. 
2004; 53:3233– 8. 

21. Liang FQ, Godley BF. Oxidative stress– induced mi-
tochondrial DNA damage in human retinal pigment 
epithelial cells: a possible mechanism for RPE aging 
and age– related macular degeneration. Exp. Eye Res. 
2003;76(4):397– 403. 

22. Ozawa Y, Ishida S, Tsubota K. Age– related macular de-
generation (AMD); From pathogenesis and approved 
therapies to proposed treatments for prevention. Anti– 
Aging Medicine. 2008;5(9):87– 92. 

23. Packer L, Witt EH, Tritschler H J. – lipoic acid as a bio-
logical antioxidant. Free Rad. Biol. Med. 1995;19:227– 
50. 

24. Scott BC, Aruoma OI, Evans PJ. Lipoic and dihydrolipoic 
acids as antioxidants. A critical evaluation. Free Rad. Biol. 
Med. 1994;20(2):119– 33. 

Received 13.12. 2013. 


