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Ðåôåðàò
Ìåòà. Âèâ÷èòè âïëèâ ã³ïîòèðåîçó íà ð³âåíü ´ëþòàò³îíó
â òêàíèíàõ ïåðåäíüîãî â³ää³ëó îêà â åêñïåðèìåíò³.
Ìàòåð³àë ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè íà ùóðàõ, ÿêèõ
ïîä³ëèëè íà 3 ãðóïè: I ãðóïà - êîíòðîëüíà (7 ùóð³â), II
ãðóïà - äîñë³äíà (7 ùóð³â) - òâàðèíè ³ç ïî÷àòêîâîþ ñòà-
ä³ºþ (îòðèìóâàëè ò³àìàçîë ïðîòÿãîì 4 òèæí³â) ã³ïî-
òèðåîçó, III ãðóïà - äîñë³äíà (7 ùóð³â) - òâàðèíè ³ç ðîçâè-
íåíîþ ñòàä³ºþ (îòðèìóâàëè ò³àìàçîë ïðîòÿãîì 10 òèæ-
í³â) ã³ïîòèðåîçó. Ó òêàíèíàõ ðîã³âêè ³ êîí'þíêòèâè âè-
çíà÷àëè âì³ñò îêèñëåíîãî ³ â³äíîâëåíîãî ´ëþòàò³îíó.
Ðåçóëüòàòè é îáãîâîðåííÿ. Ïðè ìîäåëþâàíí³ ïî÷àòêîâî¿
³ ðîçâèíåíî¿ ôîðìè ã³ïîòèðåîçó íà åêñïåðèìåíòàëüíèõ
òâàðèíàõ â³äçíà÷àëè ïîðóøåííÿ ́ ëþòàò³îíîâîãî ñòàòó-
ñó â òêàíèíàõ ïåðåäíüîãî â³ää³ëó îêà, ÿê³ îñîáëèâî âèðà-
æåí³ ó ñëüîçîâ³é ð³äèí³ òà ðîã³âö³.
Âèñíîâêè. Ó òâàðèí ³ç ìîäåëüîâàíèì ã³ïîòèðåîçîì âè-
ÿâëåíî çíèæåííÿ ð³âíÿ â³äíîâëåíîãî ́ ëþòàò³îíó â ðîã³âö³
³ ñëüîçîâ³é ð³äèí³, ÿêå íàéá³ëüøå âèðàæåíå ïðè ðîçâèíå-
í³é ñòàä³¿ ã³ïîòèðåîçó (íà 30,2% - ó ðîã³âö³, íà 39,7% - ó
ñëüîçîâ³é ð³äèí³). Ó òêàíèí³ êîí'þíêòèâè ð³âåíü â³äíîâ-
ëåíî¿ ôîðìè ´ëþòàò³îíó ï³äâèùóâàâñÿ ó ïî÷àòêîâîìó
ïåð³îä³ íà 35,2%, à ó ê³íöåâ³é ñòàä³¿ - íà 51,7%. Ìåõàí³çì
ïîðóøåííÿ ́ ëþòàò³îíîâîãî ñòàòóñó êîí'þíêòèâè çóìîâ-
ëåíèé, ïåðåäîâñ³ì, ïîðóøåííÿì ïðîöåñó òðàíñïîðòó ́ ëþ-
òàò³îíó ³ç êåëèõîïîä³áíèõ êë³òèí êîí'þíêòèâè ó ñëüîçîâó
ð³äèíó.
Êëþ÷îâ³ ñëîâà: ã³ïîòèðåîç, ðîã³âêà, êîí'þíêòèâà, ´ëþ-
òàò³îí, åêñïåðèìåíò

Abstract
INFLUENCE OF EXPERIMENTAL
HYPOTHYROIDISM ON GLUTATHIONE
LEVELS IN THE TISSUES OF THE ANTERIOR
EYE

M.I. PAVLOVSKY
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Aim. To study the influence of experimental hypothyroidism
on glutathione levels in the tissues of the anterior eye.
Material and Methods. The studies were conducted on rats,
divided into 3 groups: I group - control (7 rats), II group -
experimental (7 rats), included animals with mild (primary)
form of hypothyroidism, III group - experimental (7 rats),
included animals with severe form of hypothyroidism. In the
tissues of the cornea and conjunctiva and lacrimal fluid the
content of oxidized and reduced glutathione was determined.
Results and Discussion. In the simulation of the initial and
advanced form of hypothyroidism in the experimental
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animals there was a disturbance of the glutathione status in
the tissues of the anterior eye, which is especially
pronounced in the tear fluid and the cornea.
Conclusions. The animals with simulated hypothyroidism
showed decreased levels of reduced glutathione in the
cornea and lachrymal fluid, which was the most pronounced
at a considerably advanced stage of hypothyroidism (30.2%
- in the cornea, 39.7% - in the tear fluid). The conjunctival
tissue levels of reduced glutathione increased in the initial
period by 35.2% and in the final step - by 51.7%. The
mechanism of disturbance of the glutathione status of the
conjunctiva is set off, primarily, by a disturbance of transport
of glutathione from conjunctival goblet cells to the tear fluid.
Key words: hypothyroidism, cornea, conjunctiva,
glutathione, experiment

Âñòóï
Çàõâîðþâàííÿ ùèòîïîä³áíî¿ çàëîçè (ÙÇ) çàéìàº
äðóãå ì³ñöå ï³ñëÿ öóêðîâîãî ä³àáåòó çà ÷àñòîòîþ
ïîøèðåííÿ ñåðåä óñ³õ åíäîêðèííèõ çàõâîðþâàíü
[9]. Çì³íè ó òêàíèíàõ îðá³òè ïðè óñêëàäíåíèõ
ôîðìàõ ã³ïîòèðåîçó äîñòàòíüî âèñâ³òëåí³ ó ë³òå-
ðàòóð³. Íàòîì³ñòü, ïîðóøåííÿ â ³íøèõ òêàíèíàõ
îêà, çîêðåìà, ó ðîã³âö³ ³ êîí'þíêòèâ³, ïðè ñóáêë³-
í³÷íîìó ã³ïîòèðåîç³, âèâ÷åí³ íåäîñòàòíüî [1, 3].
Ïðîòå, ó íèçö³ äîñë³äæåíü âèÿâëåíî ïîðóøåííÿ
ñòðóêòóðè ³ ôóíêö³é òêàíèí îêà ïðè ñóáêë³í³÷íîìó
ã³ïîòèðåîç³ [9].

Äîâåäåíî, ùî çàõâîðþâàííÿ ÙÇ ³ñòîòíî
ïîâ'ÿçàí³ ³ç ðèçèêîì ðîçâèòêó ñèíäðîìó "ñóõîãî
îêà" (ÑÑÎ). Ó ïîîäèíîêèõ íàóêîâèõ ïðàöÿõ º
ñâ³ä÷åííÿ ïðî ïåâíó ÷àñòîòó ÑÑÎ ó õâîðèõ íà
ã³ïîòèðåîç [2, 14]. Ïðîòå, çàëèøàºòüñÿ íåç'ÿñî-
âàíîþ ðîçïîâñþäæåí³ñòü ÑÑÎ ïðè ð³çíèõ ôîð-
ìàõ ã³ïîòèðåîçó òà ìåõàí³çìè, ÿê³ ëåæàòü â îñíîâ³
ñòðóêòóðíî-ôóíêö³îíàëüíèõ ïîðóøåíü ó ðîã³âö³,
êîí'þíêòèâ³ ³ ñëüîçîâèõ çàëîçàõ ïðè ã³ïîòèðåîç³.
Îòîæ, äîö³ëüíèì º ïðîâåäåííÿ äîñë³äæåíü ó
öüîìó íàïðÿìêó [7, 8, 11].

Çàðàç ³íòåíñèâíî âèâ÷àþòü âïëèâ òèðåî-
¿äíèõ ãîðìîí³â íà ìîðôîëî´³þ òêàíèí ïîâåðõí³
îêà ³ åêñïðåñ³þ ðåöåïòîð³â äî öèõ ãîðìîí³â ó òêà-
íèíàõ ñëüîçîâî¿ çàëîçè. Îñîáëèâî àêöåíòóþòü
óâàãó íà çì³íàõ ð³âíÿ íåéðîìåä³àòîð³â (àöåòèë-
õîë³íó òà ³í.) ó òêàíèíàõ ñëüîçîâî¿ çàëîçè, ïðî-
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öåñàõ ïåðîêñèäàö³¿, ñòàí³ ò³îëîâî¿ â³äíîâíî¿ ñèñ-
òåìè, ó ÿê³é íàéâàæëèâ³øó ðîëü â³ä³ãðàº ́ ëþòà-
ò³îí [6, 10, 12].

¥ëþòàò³îí º âàæëèâîþ ëàíêîþ çàõèñíî-
ïðèñòîñóâàëüíîãî ìåõàí³çìó ðîã³âêè ó íîðì³ ³ ïðè
ïàòîëî´³÷íèõ ñòàíàõ. Äåòîêñèêàö³éíèé òà â³ä-
íîâíèé ïîòåíö³àë ́ ëþòàò³îíîâî¿ ñèñòåìè çàáåç-
ïå÷óº çíåøêîäæåííÿ åêçî- òà åíäî´åííèõ òîêñè-
êàíò³â (òîêñè÷íèõ ðå÷îâèí) (´ëþòàò³îíòðàíñôå-
ðàçíà ðåàêö³ÿ), çä³éñíþº ïðîöåñè ðå´åíåðàö³¿
îêñèäàö³éíî ïîøêîäæåíèõ á³ëê³â òà ë³ï³ä³â (´ëþ-
òàò³îíðåäóêòàç ³ ´ëþòàò³îíïåðîêñèäàç), à òàêîæ
ï³äâèùóº ñò³éê³ñòü äî ïàòîëî´³÷íîãî âïëèâó â³-
ðóñ³â ³ áàêòåð³é, ñòèìóëþþ÷è ³ìóííó ñèñòåìó òà
ïðèãí³÷óþ÷è ïðîöåñ ðåïë³êàö³¿ â³ðóñ³â.

Çíèæåííÿ ð³âíÿ òèðåî¿äíèõ ãîðìîí³â (ÒÃ)
ïðèçâîäèòü äî ðîçâèòêó ã³ïîòèðåîçó ³ ñóïðîâî-
äæóºòüñÿ ìåòàáîë³÷íèìè, ôóíêö³îíàëüíèìè òà
ñòðóêòóðíèìè çì³íàìè ó ð³çíèõ îð´àíàõ ³ òêàíè-
íàõ, ó òîìó ÷èñë³ â îö³ ³, çîêðåìà, ó ñëüîçîâ³é çà-
ëîç³ é ó òêàíèíàõ ïîâåðõí³ îêà - êîí'þíêòèâ³ ³
ðîã³âö³. Ïðîòå, ìåõàí³çìè öüîãî âïëèâó íà òêà-
íèíè ïîâåðõí³ îêà âèâ÷åí³ íåäîñòàòíüî [13].

Íåäîñòàòíº âèâ÷åííÿ öèõ ïàòî´åíåòè÷-
íèõ ìåõàí³çì³â º ïåðåøêîäîþ íà øëÿõó äî âäî-
ñêîíàëåííÿ çàñîá³â ä³à´íîñòèêè ³ ë³êóâàííÿ ÑÑÎ
ïðè ã³ïîòèðåîç³. Îñîáëèâî öå ñòîñóºòüñÿ ñóáêë³-
í³÷íîãî ã³ïîòèðåîçó, îñê³ëüêè ñâîº÷àñíà ä³à´íîñòè-
êà ÑÑÎ ìîæå áóòè ï³äñòàâîþ äëÿ ïðîô³ëàêòèêè ³
ðàííüîãî ë³êóâàííÿ óñêëàäíåíü ç áîêó îð´àíà çîðó.

Ñë³ä çàóâàæèòè, ùî äîñë³äæåííÿ âïëèâó
´ëþòàò³îíó ïðè ã³ïîòèðåîç³ äîçâîëèòü îêðåñëèòè
íàïðÿì ïîøóêó íîâèõ ôàðìàêîëî´³÷íèõ ñåðåäíè-
ê³â, ÿê³ ðåãóëþþòü ð³âåíü â³äíîâëåíîãî ́ ëþòàò³îíó
³ òàêèì ÷èíîì ï³äâèùóþòü çàõèñíî-ïðèñòîñó-
âàëüí³ âëàñòèâîñò³ òêàíèí ïåðåäíüîãî â³ää³ëó îêà.

Ìåòà ðîáîòè: âèâ÷èòè âïëèâ ã³ïîòèðåîçó
íà ð³âåíü ́ ëþòàò³îíó â òêàíèíàõ ïåðåäíüîãî â³ä-
ä³ëó îêà â åêñïåðèìåíò³.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ ïðîâîäèëè íà á³ëèõ ùóðàõ ë³í³¿ Â³ñ-
òàð, âàãîþ 190-210 ́ . ³ç óðàõóâàííÿì Ì³æíàðîä-
íèõ êåð³âíèõ ïðèíöèï³â äëÿ á³îìåäè÷íèõ äîñë³-
äæåíü çà ó÷àñòþ òâàðèí, çàïðîïîíîâàíèõ íà Ðàä³
ì³æíàðîäíèõ ìåäè÷íèõ íàóêîâèõ îð´àí³çàö³é
(2012 ð.).

Óñüîãî äîñë³äæóâàëè 21 òâàðèíó, ÿêèõ ïî-
ä³ëåíî ðàíäîì³çîâàíî íà 3 ãðóïè: I ãðóïà - êîíò-

ðîëüíà (7 ùóð³â), II ãðóïà - äîñë³äíà (7 ùóð³â),
òâàðèíè ³ç ëåãêîþ (ïî÷àòêîâîþ) ôîðìîþ ã³ïîòè-
ðåîçó, III ãðóïà - äîñë³äíà (7 ùóð³â), òâàðèíè ç
âèðàæåíîþ ôîðìîþ ã³ïîòèðåîçó.

Ã³ïîòèðåîç ó ùóð³â âèêëèêàëè çà äîïîìî-
ãîþ àíòèòèðåî¿äíîãî ïðåïàðàòó "Ò³àìàçîë", ÿêèé
ï³ääîñë³äí³ òâàðèíè îòðèìóâàëè ³ç ïèòíîþ âî-
äîþ (500 ì´/ë). Ïðè ìîäåëþâàíí³ ïî÷àòêîâî¿ ñòà-
ä³¿ ã³ïîòèðåîçó, òâàðèíè îòðèìóâàëè ò³àìàçîë
ïðîòÿãîì ÷îòèðüîõ òèæí³â [5, 6]. Ìîäåëþâàííÿ
ðîçâèíåíî¿ ñòàä³¿ ã³ïîòèðåîçó ïðîâîäèëè òàê ñà-
ìî, àëå òâàðèíè îòðèìóâàëè ïðåïàðàò ïðîòÿãîì
10 òèæí³â [6].

Îáèäâ³ ãðóïè òâàðèí ï³ñëÿ çàê³í÷åííÿ ïå-
ð³îäó ìîäåëþâàííÿ ã³ïîòèðåîçó áóëè âèâåäåí³ ç
åêñïåðèìåíòó çà äîïîìîãîþ íàäëèøêîâî¿ ³íãà-
ëÿö³éíî¿ àíåñòåç³¿ åòèëîâèì ñïèðòîì.

Äëÿ äîñë³äæåííÿ áðàëè òêàíèíè ðîãîâî¿
îáîëîíêè ³ êîí'þíêòèâè øëÿõîì ñåêö³¿, à ñëüîçîâó
ð³äèíó çáèðàëè ïåðåä âèâåäåííÿì òâàðèí ³ç åêñ-
ïåðèìåíòó çà äîïîìîãîþ ìîäèô³êîâàíîãî òåñòó
Øèðìåðà [6]. Âì³ñò îêèñëåíîãî ³ â³äíîâëåíîãî
´ëþòàò³îíó â äîñë³äæóâàíèõ òêàíèíàõ âèçíà÷àëè
çà äîïîìîãîþ ñïåêòðîôîòîìåòð³¿. Îòðèìàí³ ðå-
çóëüòàòè ïðî ñòàí ðîã³âêè, êîí'þíêòèâè ³ ñëüî-
çîâî¿ ð³äèíè áóëè ñòàòèñòè÷íî îïðàöüîâàí³ çà
äîïîìîãîþ ïàêåòó SPSS 11.0. [4] ïàðàìåòðè÷íèì
ìåòîäîì Ñòüþäåíòà.

Ðåçóëüòàòè é îáãîâîðåííÿ
Ðåçóëüòàòè äîñë³äæåííÿ êîíöåíòðàö³¿ ́ ëþòàò³îíó
³ ñï³ââ³äíîøåííÿ éîãî îêèñëåíî¿ (GSSG) òà â³ä-
íîâëåíî¿ (GSÍ) ôîðìè â òêàíèíàõ ïåðåäíüîãî
â³ää³ëó îêà ïðè ã³ïîòèðåîç³ â åêñïåðèìåíò³ ïîäà-
íî ó òàáë. 1.

Ïðè âèçíà÷åíí³ ð³âíÿ â³äíîâëåíî¿ ôîðìè
´ëþòàò³îíó â ðîã³âö³ îêà òâàðèí â óìîâàõ ïî÷àò-
êîâî¿ ñòàä³¿ ã³ïîòèðåîçó âñòàíîâëåíî, ùî éîãî ïî-
êàçíèêè çíèçèëèñÿ äî 14,98±0,98 ìêìîëü/´, ùî
ñòàíîâèëî - 86,5%, ó ïîð³âíÿíí³ ³ç íîðìîþ -
17,32±1,12 ìêìîëü/´. Ïðè âèðàæåí³é ñòàä³¿ ã³ïî-
òèðåîçó êîíöåíòðàö³ÿ â³äíîâëåíîãî ´ëþòàò³îíó
çìåíøèëàñÿ äî 12,09±0,80 ìêìîëü/´, ùî ñêëàëî
69,8% â³ä íîðìàëüíîãî çíà÷åííÿ (ð<0,05).

Ñë³ä çàóâàæèòè, ùî ð³âåíü îêèñëåíî¿ ôîð-
ìè ́ ëþòàò³îíó â ðîã³âö³ îêà òâàðèí íà ïî÷àòêîâ³é
ñòàä³¿ ã³ïîòèðåîçó áóâ ï³äâèùåíèé äî 1,69±0,12
ìêìîëü/´, ùî ñêëàëî - 120,7%, ó â³äíîøåíí³ äî
íîðìàëüíèõ ïîêàçíèê³â (1,40±0,10 ìêìîëü/´). Â
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óìîâàõ âèðàæåíî¿ ñòàä³¿ ã³ïîòèðåîçó, êîíöåíòðà-
ö³ÿ îêèñëåíîãî ´ëþòàò³îíó çðîñëà äî 2,03±0,15
ìêìîëü/´, ùî ñêëàëî 145,0% â³ä ð³âíÿ íîðìàëü-
íèõ ïîêàçíèê³â (ð<0,01).

Çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü
ð³âåíü â³äíîâëåíî¿ ôîðìè ́ ëþòàò³îíó â êîí'þíê-
òèâ³ îêà òâàðèí ³ç ïî÷àòêîâîþ ñòàä³ºþ ã³ïîòè-
ðåîçó áóâ ï³äâèùåíèé íà 135,2%, ³ ñòàíîâèâ
17,04±1,37 ìêìîëü/´ (ïðè íîðì³ 12,60±1,05
ìêìîëü/´, ð<0,05). Â óìîâàõ âèðàæåíî¿ ñòàä³¿ ã³-
ïîòèðåîçó êîíöåíòðàö³ÿ â³äíîâëåíîãî ́ ëþòàò³î-
íó çá³ëüøèëàñÿ äî 19,12±1,52 ìêìîëü/´, ùî ñòà-
íîâèëî 151,7% â³ä íîðìàëüíîãî ð³âíÿ (ð<0,01).

Ð³âåíü îêèñëåíî¿ ôîðìè ´ëþòàò³îíó â
êîí'þíêòèâ³ îêà òâàðèí ³ç ïî÷àòêîâîþ ñòàä³ºþ
ã³ïîòèðåîçó çíèçèâñÿ äî 78,3%, àáî äî 2,46±0,20

ìêìîëü/´, ó ïîð³âíÿíí³ ç íîðìîþ (3,14±0,22
ìêìîëü/´, ð<0,05). Ïðè âèðàæåí³é ñòàä³¿ ã³ïîòè-
ðåîçó êîíöåíòðàö³ÿ îêèñëåíîãî ́ ëþòàò³îíó çìåí-
øèëàñÿ äî 2,06±0,16 ìêìîëü/´, ùî ñêëàëî 65,6%
â³ä íîðìè (ð<0,01).

Ó ñëüîçîâ³é ð³äèí³ ï³ääîñë³äíèõ òâàðèí,
ð³âåíü â³äíîâëåíîãî ́ ëþòàò³îíó â óìîâàõ ïî÷àò-
êîâî¿ ñòàä³¿ ã³ïîòèðåîçó çíèçèâñÿ äî 111,50±7,28
ìêìîëü/´, ùî ñêëàëî - 79,5%, â³ä íîðìàëüíèõ ïî-
êàçíèê³â (140,25±10,34 ìêìîëü/´, ð<0,05). Ïðè
âèðàæåí³é ñòàä³¿ ã³ïîòèðåîçó êîíöåíòðàö³ÿ â³ä-
íîâëåíîãî ́ ëþòàò³îíó çìåíøèëàñÿ äî 84,57±6,68
ìêìîëü/´, ùî ñòàíîâèëî 60,3% â³ä íîðìè
(ð<0,01).

Çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³äæåíü
âñòàíîâëåíî, ùî ð³âåíü îêèñëåíî¿ ôîðìè ´ëþ-

Óìîâè åêñïåðèìåíòó 
Б³îх³ì³÷í³ 

 ïîêàçíèêè 
Ñòàò.  

ïîêàçíèêè Íîðìà Ïî÷àòêîâà ñòàä³ÿ 
 ã³ïîòèðåîçó 

Âèðàжåíà 
ñòàä³ÿ ã³ïîòèðåîçó 

Ðîã³âêà, ìêìîëü/´ 

GSÍ 

M 
m 
p 
% 

17,32 
1,12 

- 
100,0 

14,98 
0,98 

>0,05 
86,5 

12,09 
0,80 

<0,05 
69,8 

GSSG 

M 
m 
p 
% 

1,40 
0,10 

- 
100,0 

1,69 
0,12 

>0,05 
120,7 

2,03 
0,15 

<0,01 
145,0 

GSÍ/GSSG 12,37 8,86 5,96 

Кîí’þíêòèâà, ìêìîëü/´ 

GSÍ 

M 
m 
p 
% 

12,60 
1,05 

- 
100,0 

17,04 
1,37 

<0,05 
135,2 

19,12 
1,52 

<0,01 
151,7 

GSSG 

M 
m 
p 
% 

3,14 
0,22 

- 
100,0 

2,46 
0,20 

<0,05 
78,3 

2,06 
0,16 

<0,01 
65,6 

GSÍ/GSSG 4,01 6,93 9,28 

Ñëüîçíà ð³äèíà, ìêìîëü/ë 

GSÍ 

M 
m 
p 
% 

140,25 
10,34 

- 
100,0 

111,50 
7,28 

<0,05 
79,5 

84,57 
6,68 

<0,01 
60,3 

GSSG 

M 
m 
p 
% 

45,26 
3,25 

- 
100,0 

56,06 
3,02 

<0,05 
122,6 

69,20 
3,98 

<0,05 
153,8 

GSÍ/GSSG 3,10 1,95 1,43 

Òàáëèöÿ 1
Êîíöåíòðàö³ÿ ´ëþòàò³îíó ³ ñï³ââ³äíîøåííÿ éîãî îêèñëåíî¿ (GSSG) òà â³äíîâëåíî¿ (GSÍ) ôîðìè â òêàíèíàõ

ïåðåäíüîãî â³ää³ëó îêà ïðè åêñïåðèìåíòàëüíîìó ã³ïîòèðåîç³ (n=7)

ð - ð³âåíü çíà÷èìîñò³ â³äì³ííîñò³ äàíèõ ïî â³äíîøåííþ äî íîðìè
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òàò³îíó â ñëüîçîâ³é ð³äèí³ îêà òâàðèí ³ç ïî÷àòêî-
âîþ ñòàä³ºþ ã³ïîòèðåîçó áóâ ï³äâèùåíèé äî
56,06±3,02 ìêìîëü/´, ùî ñòàíîâèëî 122,6%, ó ïî-
ð³âíÿíí³ ç íîðìîþ (45,26±3,25) ìêìîëü/´
(ð<0,05). Â óìîâàõ âèðàæåíî¿ ñòàä³¿ ã³ïîòèðåîçó
êîíöåíòðàö³ÿ îêèñëåíîãî ́ ëþòàò³îíó çá³ëüøèëàñÿ
äî 69,20±3,98 ìêìîëü/´, ùî ñòàíîâèëî 153,8%
â³ä íîðìàëüíèõ ïîêàçíèê³â (ð<0,05).

Çàãàëüíèé àíàë³ç ðåçóëüòàò³â á³îõ³ì³÷íèõ
äîñë³äæåíü, ïðîâåäåíèõ íà òâàðèíàõ ïðè ìîäå-
ëþâàíí³ ïî÷àòêîâî¿ ³ ðîçâèíåíî¿ ôîðìè ã³ïîòè-
ðåîçó, ñâ³ä÷èòü ïðî ïîðóøåííÿ ´ëþòàò³îíîâîãî
ñòàòóñó â òêàíèíàõ ïåðåäíüîãî â³ää³ëó îêà, ÿêèé
îñîáëèâî âèðàæåíèé â ñëüîçîâ³é ð³äèí³ ³ ðîãîâ³é
îáîëîíö³. Ó öèõ òêàíèíàõ ð³çêî çìåíøóâàâñÿ ð³-
âåíü â³äíîâëåíî¿ ôîðìè ´ëþòàò³îíó ³ ï³äâèùó-
âàâñÿ ð³âåíü éîãî îêèñëåíî¿ ôîðìè. Íàòîì³ñòü, ó
ñëèçîâ³é êîí'þíêòèâè ð³âåíü â³äíîâëåíîãî ́ ëþ-
òàò³îíó ï³äâèùóâàâñÿ íà òë³ çíèæåííÿ éîãî îêèñ-
ëåíî¿ ôîðìè. Ó ìåõàí³çì³ öüîãî ïàðàäîêñàëüíîãî
ÿâèùà ìàº çíà÷åííÿ ñòàí ïðîöåñ³â òðàíñïîðòó-
âàííÿ â³äíîâëåíîãî ´ëþòàò³îíó ç îäíîãî áîêó, à
ç ³íøîãî - çíèæåííÿ ð³âíÿ îêèñëåíîãî ́ ëþòàò³îíó
â êîí'þíêòèâ³, ùî, ö³ëêîì éìîâ³ðíî, â³äáóâàºòüñÿ
âíàñë³äîê ð³çêîãî çíèæåííÿ àêòèâíîñò³ ïåðîêñè-
äàçè â ñëüîçîâ³é çàëîç³ êîí'þíêòèâè ïðè âèðà-
æåí³é ôîðì³ ã³ïîòèðåîçó [6] ³ ́ ëþòàò³îíïåðîêñè-
äàçè â òêàíèíàõ îêà òâàðèí ïðè ïî÷àòêîâ³é ôîðì³
ã³ïîòèðåîçó [5].

Åï³òåë³é ñëèçîâî¿ îáîëîíêè êîí'þíêòèâè
çä³éñíþº òðàíñïîðòóâàííÿ ́ ëþòàò³îíó â ñëüîçîâó
ð³äèíó, ùî â³ä³ãðàº âàæëèâó ðîëü ó çàáåçïå÷åíí³
ôóíêö³îíàëüíîãî ñòàíó ðîãîâî¿ îáîëîíêè. Çàâäÿ-
êè ö³é ôóíêö³îíàëüí³é îñîáëèâîñò³ êë³òèí
êîí'þíêòèâè ó ñëüîçó íàäõîäèòü çíà÷íà ê³ëüê³ñòü
´ëþòàò³îíó ³ éîãî êîíöåíòðàö³ÿ ó ö³é á³îëî´³÷í³é
ð³äèí³ ïåðåâèùóº éîãî ð³âåíü ó ïëàçì³ êðîâ³. Íà-
ñò³ëüêè âèñîêèé ð³âåíü ́ ëþòàò³îíó â ñëüîç³ ç óðà-
õóâàííÿì éîãî ôóíêö³îíàëüíèõ ïàðàìåòð³â äî-
çâîëÿº ñëüîç³ ñòâîðþâàòè ïîòóæíèé áàð'ºð äëÿ
òêàíèí îêà ³, îñîáëèâî äëÿ ðîã³âêè.

Ïðîòÿãîì óñüîãî ïåð³îäó ðîçâèòêó ã³ïîòè-
ðåîçó íàéá³ëüøå çíèæóºòüñÿ êîíöåíòðàö³ÿ â³ä-
íîâëåíîãî ´ëþòàò³îíó â ñëüîçîâ³é ð³äèí³. Ó ìå-
õàí³çì³ ïîðóøåíü ́ ëþòàò³îíîâîãî ñòàòóñó â ñëüî-
çîâ³é ð³äèí³ ïðè ã³ïîòèðåîç³ ïîðÿä ç ïîðóøåííÿì
ïðîöåñó òðàíñïîðòóâàííÿ ´ëþòàò³îíó, áåç ñóì-
í³âó, ìàº çíà÷åííÿ îêñèäàö³éíèé ñòðåñ, ïðî ùî
ñâ³ä÷èòü ï³äâèùåíà êîíöåíòðàö³ÿ îêèñëåíîãî

´ëþòàò³îíó â ñëüîçîâ³é ð³äèí³ íà 53,8% ïðè âè-
ðàæåí³é ôîðì³ ã³ïîòèðåîçó.

Ïîä³áí³ åêñïåðèìåíòàëüí³ äîñë³äæåííÿ
âèÿâèëè ï³äâèùåííÿ ð³âíÿ â³äíîâëåíîãî ́ ëþòà-
ò³îíó, òåíäåíö³þ äî çá³ëüøåííÿ ìàëîíîâîãî äè-
àëüäåã³äó ³ ïåðîêñèäàçè â òêàíèíàõ ñëüîçíî¿ çà-
ëîçè [6, 10], ùî ñï³âïàäàº ³ç íàøèìè äîñë³äæåí-
íÿìè ùîäî ï³äâèùåííÿ â³äíîâëåíîãî ́ ëþòàò³îíó
â êîí'þíêòèâ³ (äîäàòêîâèõ ñëüîçîâèõ çàëîçàõ), ùî
ñâ³ä÷èòü ïðî ðîëü îêèñíîãî ñòðåñó ó âèíèêíåíí³
ÑÑÎ ïðè ã³ïîòèðåîç³. Îêð³ì öüîãî, ìè äîñë³äæó-
âàëè ́ ëþòàò³îí â ðîã³âö³, êîí'þíêòèâ³ òà ñëüîçî-
â³é ð³äèí³, ìîäåëþâàëè ïî÷àòêîâó òà ðîçâèíåíó
ñòàä³þ ã³ïîòèðåîçó.

Âèñíîâêè
1. Ó òâàðèí ³ç ìîäåëüîâàíèì ã³ïîòèðåîçîì âè-
ÿâëåíî çíèæåííÿ ð³âíÿ â³äíîâëåíîãî ́ ëþòàò³îíó
â ðîã³âö³ ³ ñëüîçîâ³é ð³äèí³, ÿêå íàéá³ëüøå âèðà-
æåíå ïðè ðîçâèíåí³é ñòàä³¿ ã³ïîòèðåîçó (íà 30,2%
- ó ðîã³âö³, íà 39,7% - ó ñëüîçîâ³é ð³äèí³).
2. Ó òêàíèí³ êîí'þíêòèâè îêà ð³âåíü â³äíîâëåíî¿
ôîðìè ́ ëþòàò³îíó ï³äâèùóâàâñÿ â ïî÷àòêîâîìó ïå-
ð³îä³ íà 35,2%, à â ê³íöåâ³é ñòàä³¿ - íà 51,7%. Ìå-
õàí³çì ïîðóøåííÿ ́ ëþòàò³îíîâîãî ñòàòóñó êîí'þíê-
òèâè çóìîâëåíèé, ïåðåäîâñ³ì, ïîðóøåííÿì
ïðîöåñó òðàíñïîðòóâàííÿ ´ëþòàò³îíó ³ç êåëè-
õîïîä³áíèõ êë³òèí êîí'þíêòèâè ó ñëüîçîâó ð³äèíó.
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