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Âñòóï. Ó ë³òåðàòóð³ º îäèíè÷í³ ïîâ³äîìëåííÿ ïðî çíèæåííÿ àíòè îêñè-
äàíò íûõ ðåçåðâ³â îðãàí³çìó ïðè óñêëàäíåí³é ì³îï³¿ ç³ çì³íàìè íà î÷íîìó 
äí³. Ðàííº âèÿâëåííÿ ïîðóøåíü àíòèîêñèäàíòíî¿ ñèñòåìè ïðè ì³îï³¿ íàä-
òî âàæëèâî äëÿ ïîäàëüøî¿ ¿¿ êîðåêö³¿ é çàïîá³ãàííÿ ðîçâèòêó äèñòðîô³÷íèõ 
çì³í ó ñ³òê³âö³ é ñêëåð³. 
Ìåòà — âèçíà÷èòè ñòàí çàõèñíî¿ àíòèîêñèäàíòíî¿ ñèñòåìè îðãàíà çîðó 
â íîðì³ é ó õâîðèõ íà ì³îï³þ ð³çíîãî ñòóïåíÿ ïî âì³ñòó â³ëüíèõ ³ çâ’ÿçàíèõ 
á³ëêîâèõ ñóëüôã³äðèëüíèõ ³ äèñóëüô³äíèõ ãðóï ó ñëüîçí³é ð³äèí³. 
Ìàòåð³àë ³ ìåòîäè. Ï³ä ñïîñòåðåæåííÿì ïåðåáóâàëî 34 äèòèíè ó â³ö³ 8–14 
ðîê³â. Ñåðåä íèõ: ç ì³îï³ºþ ñëàáêîãî ñòóïåíÿ (7), ñåðåäíüîãî ñòóïåíÿ (10), 
âèñîêîãî ñòóïåíÿ (7), à òàêîæ êîíòðîëüíà ãðóïà — 10 çäîðîâèõ ä³òåé òîãî 
æ â³êó. Âñ³ì ïàö³ºíòàì ïðîâîäèëèñÿ â³çîìåòð³ÿ, îôòàëüìîìåòð³ÿ, ðåô-
ðàêòîìåòð³ÿ â óìîâàõ öèêëîïëåã³¿, á³îì³êðîñêîï³ÿ, îôòàëüìîñêîï³ÿ. Íàÿâ-
í³ñòü â³ëüíèõ ³ çâ’ÿçàíèõ SH- ³ SS-ãðóï îö³íþâàëè íà ñïåêòðîêîëîðèìåòð³ 
Spekol-210 ïðè äîâæèí³ õâèë³ 356 íì ³ 412 íì â³äïîâ³äíî. 
Ðåçóëüòàòè. Àíàë³ç äàíèõ ïîêàçàâ, ùî âì³ñò çâ’ÿçàíèõ ñóëüôã³äðèëüíèõ — 
SH-ãðóï ³ çâ’ÿçàíèõ ³ â³ëüíèõ äèñóëüô³äíèõ SS — ãðóï â ñëüîç³ ó ä³òåé ç ì³-
îï³ºþ ð³çíîãî ñòóïåíÿ ïðè ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ ³ñòîòíî íå 
â³äð³çíÿëîñÿ, îäíàê âì³ñò SS-ãðóï â³ëüíèõ ³ çâ’ÿçàíèõ ìàëè òåíäåíö³þ äî 
çá³ëüøåííÿ íà (4,8–14,5) % çàëåæíî â³ä ñòóïåíÿ ì³îï³¿. Âñòàíîâëåíî â³ðî-
ã³äíî á³ëüø íèçüêèé âì³ñò â³ëüíèõ SH- ãðóï â ñëüîç³ ó ä³òåé ç ì³îï³ºþ âèñî-
êîãî ñòóïåíÿ â ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ — âîíî áóëî íèæ÷å íà 28 % 
³ ñêëàëî (54,2 ± 5,5) ó.î., ð<0,05). 
Âèñíîâêè. 1. Äîñë³äæåííÿ âì³ñòó SH ó ñëüîçí³é ð³äèí³ ïîêàçàëè, ùî ð³âåíü 
àíòèîêñèäàíòíîãî çàõèñòó ïðè ì³îï³¿ çàëåæèòü â³ä ¿¿ ñòóïåíÿ: ÷èì âèùå 
ñòóï³íü, òèì íèæ÷å êîíöåíòðàö³ÿ â³ëüíèõ SH-ãðóï, ³ òèì íèæ÷å ð³âåíü àí-
òèîêñèäàíòíîãî çàõèñòó. 
2. Â³äçíà÷åíî òåíäåíö³þ ï³äâèùåííÿ ð³âíÿ âì³ñòó â³ëüíèõ ³ çâ’ÿçàíèõ SS-
ãðóï ó ñëüîç³ íà 4,8–14,5 % ç³ çá³ëüøåííÿì ñòóïåíÿ ì³îï³¿, ùî ñâ³ä÷èòü ïðî 
çíèæåííÿ äåòîêñ³êàö³éíîãî çàõèñòó â öèõ õâîðèõ. 
3. Âñòàíîâëåíî äîñòîâ³ðíå çíèæåííÿ êîíöåíòðàö³¿ âì³ñòó SH- ãðóï (íà 
28) % ó ñëüîçí³é ð³äèí³ â ä³òåé ç ì³îï³ºþ âèñîêîãî ñòóïåíÿ â ïîð³âíÿíí³ ç³ 
çäîðîâèìè, ùî ñâ³ä÷èòü ïðî ïîðóøåííÿ ó íèõ çàõèñíî¿ àíòèîêñèäàíòíî¿ 
ñèñòåìè. 

Êëþ÷åâûå ñëîâà: ìèîïèÿ ó äåòåé, 
àíòèîêñèäàíòíàÿ ñèñòåìà 
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Antioxidant system by the consentration levels of the free and connected albuminous sulphidic 
and disulphidic groups in a tear liquid depending on degree of myopia in children 
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Introduction. In the literature there is single information on decrease of the organ-
ism antioxidant reserves in complicated myopia with changes on the eye fundus. 
Early detection of antioxidant disorders in myopia is the extremely important for 
its further correction and prevention of development of dystrophic changes in the 
retina and sclera. 
Purpose. To determine the antioxidant protective system state of the eye in healthy 
and myopic patients of different degree by content of free and connected sulfide 
and disulfide groups in the tear fluid. 
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Ââåäåíèå. Ïðè èññëåäîâàíèè ïàòîãåíåçà ïðî-
ãðåññèðóþùåé è îñëîæí¸ííîé áëèçîðóêîñòè áûëà 
âûÿâëåíà àêòèâàöèÿ ïðîöåññîâ ïåðåêèñíîãî îêèñ-
ëåíèÿ ëèïèäîâ (ÏÎË) â ñèñòåìå ãëàçíîãî ìåòàáî-
ëèçìà è îñëàáëåíèå àíòèîêñèäàíòíîé çàùèòû ó 
ýòèõ áîëüíûõ. Èíòåíñèôèêàöèÿ ÏÎË ìîæåò ïðè-
âîäèòü ê ïîâðåæäåíèþ êîëëàãåíà ñêëåðû è ñåò÷àò-
êè, ò.ê. âûñîêîòîêñè÷íûå ïðîäóêòû ÏÎË âûçûâàþò 
â êëåòêàõ èíàêòèâàöèþ ìíîãèõ ôåðìåíòîâ, ïîâû-
øåíèå ïðîíèöàåìîñòè ìåìáðàí, îêèñëåíèå òèîëîâ 
[6]. Â ëèòåðàòóðå èìåþòñÿ åäèíè÷íûå ñîîáùåíèÿ 
î ñíèæåíèè àíòèîêñèäàíòíûõ ðåçåðâîâ îðãàíèçìà 
ïðè îñëîæíåííîé ìèîïèè ñ èçìåíåíèÿìè íà ãëàç-
íîì äíå [2]. Ðàííåå âûÿâëåíèå íàðóøåíèé àíòè-
îêñèäàíòíîé ñèñòåìû ïðè ìèîïèè êðàéíå âàæíî 
äëÿ äàëüíåéøåé å¸ êîððåêöèè è ïðåäîòâðàùåíèÿ 
ðàçâèòèÿ äèñòðîôè÷åñêèõ èçìåíåíèé â ñåò÷àòêå è 
ñêëåðå [1, 5, 7,8]. 

Ãëþòàòèîí — îäèí èç ñàìûõ ìîùíûõ àíòè-
îêñèäàíòîâ, îí ÿâëÿåòñÿ êëþ÷åâûì çâåíîì òðåõ 
àíòèîêñèäàíòíûõ ñèñòåì èç ÷åòûðåõ, êîòîðûìè 
ðàñïîëàãàåò îðãàíèçì ÷åëîâåêà, ÿâëÿÿñü îñíîâ-
íûì «ñáîðùèêîì» ñâîáîäíûõ ðàäèêàëîâ â êëåò-
êàõ. Ïðè÷èíà ýòîãî — ñïîñîáíîñòü ãëþòàòèîíà 
âîññòàíàâëèâàòü äðóãèå àíòèîêñèäàíòû. Ãëþòàòè-
îí — ìèíè-áåëîê, ñîñòîÿùèé èç òðåõ àìèíîêèñ-
ëîò: ãëèöèíà, öèñòåèíà è ãëþòàìèíîâîé êèñëîòû. 
Îêèñëåííàÿ ôîðìà ãëþòàòèîíà ñîñòîèò èç øåñòè 
àìèíîêèñëîò, ïîñêîëüêó ïðåäñòàâëÿåò ñîáîé äâå 
ìîëåêóëû ãëþòàòèîíà, ñîåäèíåííûå õèìè÷åñêîé 
ñâÿçüþ ìåæäó àòîìàìè ñåðû, êîòîðûå âõîäÿò â 

ñîñòàâ îñòàòêîâ öèñòåèíà. Ôóíêöèîíèðóåò â êà-
÷åñòâå êîôåðìåíòà â ðàçëè÷íûõ îêèñëèòåëüíî-
âîññòàíîâèòåëüíûõ ðåàêöèÿõ. Çíà÷åíèå ýòîãî 
ýëåìåíòà â áîðüáå ñî ñâîáîäíûìè ðàäèêàëàìè 
è äðóãèìè âðåäíûìè âåùåñòâàìè â íàøåì îðãàíèç-
ìå îïðåäåëÿåòñÿ íàëè÷èåì ñåðîñîäåðæàùèõ ãðóïï. 
Ïîýòîìó îöåíêà ñâîáîäíûõ è ñâÿçàííûõ áåëêîâûõ 
ñóëüôãèäðèëüíûõ è äèñóëüôèäíûõ ãðóïï â ñëåçå 
ìîæåò âûÿâèòü íàðóøåíèÿ â àíòèîêñèäàíòíîé ñè-
ñòåìå çàùèòû è ïîìî÷ü â ïðèíÿòèè íåîáõîäèìûõ 
ìåð ïðîôèëàêòèêè. Ñëåçà — ýòî óíèâåðñàëüíûé 
èíäèêàòîð íàðóøåíèÿ îáìåííûõ ïðîöåññîâ ïðè 
ïàòîëîãè÷åñêèõ ñîñòîÿíèÿõ îðãàíà çðåíèÿ. Íå-
èíâàçèâíîñòü è îòíîñèòåëüíàÿ ïðîñòîòà ïðîöåäó-
ðû âçÿòèÿ ñëåçû â êëèíè÷åñêèõ óñëîâèÿõ ÿâëÿåòñÿ 
âàæíåéøèì ïðåèìóùåñòâîì àíàëèçà ñëåçíîé æèä-
êîñòè [3, 4]. 

Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî îïðåäåëèòü 
ñîñòîÿíèå çàùèòíîé àíòèîêñèäàíòíîé ñèñòåìû îð-
ãàíà çðåíèÿ â íîðìå è ó áîëüíûõ ìèîïèåé ðàçíîé 
ñòåïåíè ïî ñîäåðæàíèþ ñâîáîäíûõ è ñâÿçàííûõ 
áåëêîâûõ ñóëüôãèäðèëüíûõ è äèñóëüôèäíûõ ãðóïï 
â ñë¸çíîé æèäêîñòè. 

Ìàòåðèàë è ìåòîäû 
Ïîä íàáëþäåíèåì íàõîäèëèñü 24 (48 ãëàç) ðåá¸íêà c 

ïðèîáðåòåííîé ìèîïèåé â âîçðàñòå 8–14 ëåò. Ñðåäè íèõ: ñ 
ìèîïèåé ñëàáîé ñòåïåíè (7), ñðåäíåé ñòåïåíè (10), âûñîêîé 
ñòåïåíè (7), à òàêæå êîíòðîëüíàÿ ãðóïïà — çäîðîâûå äåòè 
òîãî æå âîçðàñòà — 10 ÷åëîâåê (20 ãëàç). Îñòðîòà çðåíèÿ 
áåç êîððåêöèè ñóùåñòâåííî îòëè÷àëàñü âî âñåõ ãðóïïàõ è 
â ñðåäíåì ñîñòàâèëà ïðè ìèîïèè ñëàáîé ñòåïåíè 0,37± SD 

Key words. Myopia in children, anti-
oxidant system 

Material and methods. There were 34(68 eyes) children at the age of 8–14 un-
der observation. Among them there were children with myopia of mild degree (7), 
moderate degree (10), and high degree (7) as well as a control group healthy of 
children of the same age — 10 people. Visometry, ophthalmometry, refractometry 
in conditions of cycloplegia biomicroscopy and ophthalmocopy were made in all 
patients. Free and connected SH and S-S — groups in the tear fluid were deter-
mined by spectrocolormeter Spekol-210 with a wave length of 356 nm and 412 nm 
accordingly. 
Results. It was established that in average values of connected SH and S-S — 
groups’ levels in the tear fluid had no significant difference in comparison with 
values in healthy children but it was found that SS — free and connected groups 
had the tendency to increase in average by (4.8–14.5) % depending on the myopic 
degree. Free SH- groups content in tear of children with high myopia was lower in 
comparison with the control group by 28 % (54. 2 ± 5.5) units, p<0.05. 
Conclusions 
1. Studies of SH- content in the tear fluid have shown that the level of antioxidant 
protection in myopia depends on its degree: the higher degree, the lower is the con-
centration of free SH-groups, and the lower level of antioxidant protection. 
2. The tendency is noticed of the free and connected S-S-groups levels increase in 
the tear by (4.8 -14.5) % with degree of myopia that is evidence of the decrease of 
detoxic protection in these patients. 
3. Significant decrease in the concentration of the SH — groups (by 28 %) in the 
tear fluid in children with myopia of high degree in comparison with healthy chil-
dren speaks about disorder of the protective antioxidant system. 
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0,2; ñðåäíåé ñòåïåíè 0,12± SD 0,06 è ïðè ìèîïèè âûñîêîé 
ñòåïåíè 0,04± SD 0,01. 

Âñåì ïàöèåíòàì ïðîâîäèëèñü âèçîìåòðèÿ, îôòàëüìî-
ìåòðèÿ, ðåôðàêòîìåòðèÿ â óñëîâèÿõ öèêëîïëåãèè, áèî-
ìèêðîñêîïèÿ, îôòàëüìîñêîïèÿ. Áàëàíñ ìåæäó ðàäèêà-
ëîîáðàçîâàíèåì è àíòèîêñèäàíòíîé ñèñòåìîé îïðåäåëÿëè 
ïî ïîêàçàòåëþ ñîäåðæàíèÿ ñâîáîäíûõ è ñâÿçàííûõ SH- è 
SS — ãðóïï â ñëåçíîé æèäêîñòè íà ñïåêòðîêîëîðèìåòðå 
Spekol-210 ïðè äëèíå âîëíû 356 íì è 412 íì ñîîòâåò-
ñòâåííî. 

Ñòàòèñòè÷åñêèé àíàëèç ïðîâåäåí ñ ïîìîùüþ ïàêåòà 
STATISTICA c èñïîëüçîâàíèåì äèñïåðñèîííîãî àíàëèçà è 
êðèòåðèÿ ñðàâíåíèÿ Íüþìåíà — Êåéëñà, à òàêæå àíàëèçà 
ñîïðÿæåííîñòè. 

Ðåçóëüòàòû è èõ îáñóæäåíèå 

Äàííûå î ñîäåðæàíèè óðîâíÿ ñâîáîäíûõ è ñâÿ-
çàííûõ SH- è S-S ãðóïï â ñëåçíîé æèäêîñòè ó çäî-
ðîâûõ è áîëüíûõ ìèîïèåé ðàçëè÷íîé ñòåïåíè ïðåä-
ñòàâëåíû â òàáë.1 è íà ðèñ.1. 

Àíàëèç äàííûõ ïîêàçàë, ÷òî ïðè ìèîïèè êîí-
öåíòðàöèÿ ñâîáîäíûõ SH- ãðóïï â ñëåçå ñíèæàåòñÿ 
ïî ìåðå óâåëè÷åíèÿ å¸ ñòåïåíè è äîñòîâåðíî ñíè-
æåíà ó äåòåé ñ ìèîïèåé âûñîêîé ñòåïåíè â ñðàâíå-
íèè ñ êîíòðîëüíîé ãðóïïîé — íà 28 % è ñîñòàâëÿåò 
(54,2±5,5) ó. å., ð <0,05). 

Ñîäåðæàíèå ñâÿçàííûõ ñóëüôãèäðèëüíûõ SH-
ãðóïï è ñâÿçàííûõ è ñâîáîäíûõ äèñóëüôèäíûõ SS-
ãðóïï â ñëåçå ó äåòåé ñ ìèîïèåé ðàçíîé ñòåïåíè ïðè 
ñðàâíåíèè ñ êîíòðîëüíîé ãðóïïîé ñóùåñòâåííî íå 
îòëè÷àëîñü, îäíàêî, óðîâåíü ñâÿçàííûõ è ñâîáîä-
íûõ SS-ãðóïï èìåë òåíäåíöèþ ê óâåëè÷åíèþ íà 
(4,8–14,5) % â çàâèñèìîñòè îò ñòåïåíè ìèîïèè, ÷òî 
ñâèäåòåëüñòâóåò îá óâåëè÷åíèè îêèñëåííîé ôîð-
ìû ãëþòàòèîíà ïðè óâåëè÷åíèè ñòåïåíè ìèîïèè 
(ðèñ. 1) 

Èçâåñòíî, ÷òî ïðè áëèçîðóêîñòè â òêàíÿõ ãëàçà è 
â ñëåçå íàáëþäàåòñÿ íàðóøåíèå ìåæäó ðàäèêàëîî-
áðàçîâàíèåì è àíòèîêèñëèòåëüíîé àêòèâíîñòüþ, 
÷òî ïðèâîäèò ê ïîâûøåíèþ ñòåïåíè îêèñëåíèÿ 
SH-ãðóïï ñóëüôãèäðèëüíûõ áåëêîâûõ è íåáåëêî-
âûõ ñîåäèíåíèé. Ñëåäóåò îòìåòèòü, ÷òî óðîâåíü 
ñâîáîäíûõ SH ãðóïï — îïðåäåëÿåò êîíöåíòðàöèþ 
âîññòàíîâëåííîãî ãëþòàòèîíà, à ñâîáîäíûå SS 
ãðóïïû — êîíöåíòðàöèþ îêèñëåííîé åãî ôîðìû. 

Ñâÿçàííûå æå SH è SS — ãðóïïû ïðåäñòàâëÿþò ñî-
áîé òèîëîâûå è äèñóëüôèäíûå ñâÿçè â áåëêîâûõ 
ñòðóêòóðàõ. Â öåëîì óðîâåíü êîíöåíòðàöèè ýòèõ 
ãðóïï â íàñòîÿùåå âðåìÿ ïðèíÿòî ðàññìàòðèâàòü 
êàê âàæíîå çâåíî àíòèîêñèäàíòíîé çàùèòû. 

Âûâîäû 

1. Èññëåäîâàíèÿ ñîäåðæàíèÿ SH è SS-ãðóïï â 
ñë¸çíîé æèäêîñòè, ïðîâåäåííûå íàìè ïðè ìèî-
ïèè, ïîêàçàëè, ÷òî óðîâåíü àíòèîêñèäàíòíîé 
çàùèòû ïðè ìèîïèè çàâèñèò îò å¸ ñòåïåíè: ÷åì 
âûøå ñòåïåíü, òåì íèæå êîíöåíòðàöèÿ ñâîáîäíûõ 
SH-ãðóïï, è òåì íèæå óðîâåíü àíòèîêñèäàíòíîé 
çàùèòû. 

2. Îòìå÷åíà òåíäåíöèÿ ê ïîâûøåíèþ óðîâíÿ ñî-
äåðæàíèÿ ñâîáîäíûõ è ñâÿçàííûõ SS-ãðóïï â ñëåçå 
íà 4,8–14,5 % ñ óâåëè÷åíèåì ñòåïåíè ìèîïèè, ÷òî 
ñâèäåòåëüñòâóåò î ñíèæåíèè äåòîêñèêàöèîííîé çà-
ùèòû ó ýòèõ áîëüíûõ. 

3.Óñòàíîâëåíî äîñòîâåðíîå ñíèæåíèå êîíöåí-
òðàöèè ñîäåðæàíèÿ SH- ãðóïï (íà 28) % â ñëåçíîé 
æèäêîñòè ó äåòåé ñ ìèîïèåé âûñîêîé ñòåïåíè â 
ñðàâíåíèè ñî çäîðîâûìè, ÷òî ãîâîðèò î íàðóøåíèè 
ó íèõ çàùèòíîé àíòèîêñèäàíòíîé ñèñòåìû. 

Òàáëèöà 1. Êîíöåíòðàöèÿ óðîâíÿ ñâîáîäíûõ è ñâÿçàííûõ SH- è SS ãðóïï â ñëåçíîé æèäêîñòè ó çäîðîâûõ è áîëüíûõ ìèîïè-
åé ðàçëè÷íîé ñòåïåíè (M±m) 

Ïîêàçàòåëü 
Çäîðîâûå 
(20 ãëàç)

Ñòåïåíü ìèîïèè
ñëàáàÿ 

(14 ãëàç)
ñðåäíÿÿ 
(20 ãëàç)

âûñîêàÿ 
(14 ãëàç)

SH — ñâîáîäíûå (ó.å) 75,4 ±7,9* 63,3±6,8 57,3±5,9 54,2±5,5 *
SH — ñâÿçàííûå (ó.å.) 28,2 ±2,9 26,5±2,7 25,4±2,6 24,5 ±2,6
SS — ñâîáîäíûå (ó.å.) 14,2 ±1,6 14,9±1,6 16,2±1,9 17,2± 2,0
SS — ñâÿçàííûå (ó.å.) 6,2 ± 0,7 6,5 ± 0,7 7,0 ± 0,8 7,1 ± 0,9

* — ð<0, 05 äîñòîâåðíîñòü ðàçëè÷èé ìåæäó ãðóïïàìè 

 

Ðèñ. 1. Êîíöåíòðàöèÿ óðîâíÿ ñâîáîäíûõ è ñâÿçàííûõ SH- è 
SS ãðóïï â ñëåçíîé æèäêîñòè ó çäîðîâûõ è áîëüíûõ ìèîïè-
åé ðàçëè÷íîé ñòåïåíè 

* 0 — ýììåòðîïèÿ; 1 — ìèîïèÿ ñëàáîé ñòåïåíè; 2 — ìèîïèÿ 
ñðåäíåé ñòåïåíè; 3 — ìèîïèÿ âûñîêîé ñòåïåíè 
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