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Âñòóï. Â³äîìî, ùî ôàêòîðè ðîñòó, ñåðåä íèõ ôàêòîð íåêðîçó ïóõëèíè- 
(ÔÍÏ-) ³ ôàêòîð ðîñòó åíäîòåë³þ ñóäèí (ÔÐÅÑ), çä³éñíþþòü ðåãóëÿö³þ 
ì³æêë³òèííèõ ³ ì³æñèñòåìíèõ âçàºìîä³é, â òîìó ÷èñë³ ìàþòü çäàòí³ñòü 
ðåãóëþâàòè ïðîë³ôåðàòèâí³ ïðîöåñè. Òîìó âèâ÷åííÿ çì³í öèòîê³íîâîãî ïðî-
ô³ëþ ó õâîðèõ íà ðåãìàòîãåííå â³äøàðóâàííÿ ñ³òê³âêè (ÐÂÑ) ÿâëÿº ³íòåðåñ 
äëÿ îòðèìàííÿ á³ëüø ïîâíîãî óÿâëåííÿ ïðî ïàòîãåíåç çàõâîðþâàííÿ ³ ðîç-
ðîáêè íîâèõ ìåòîä³â éîãî ë³êóâàííÿ. 
Ìåòà — âèÿâèòè îñîáëèâîñò³ åêñïðåñ³¿ ÔÍÏ- ³ ÔÐÅÑ â ñêëîïîä³áíîìó 
ò³ë³ òà â³òðåàëüí³é ð³äèí³ ó õâîðèõ íà ÐÂÑ ç ð³çíèì ñòóïåíåì ïðîë³ôåðà-
òèâíî¿ â³òðåîðåòèíîïàò³¿ (ÏÂÐ). 
Ìàòåð³àë ³ ìåòîäè. Ó 79 õâîðèõ ÐÂÑ ïðîâåäåíî ñòàíäàðòíå îôòàëüìî-
ëîã³÷íå îáñòåæåííÿ. Ïàö³ºíòè áóëè ðîçä³ëåí³ íà òðè ãðóïè — ç³ ñòóïåíåì 
ÏÂÐ À, Â ³ Ñ. Â ñêëîïîä³áíîìó ò³ë³ òà â³òðåàëüí³é ð³äèí³ âèçíà÷åíî ð³âåíü 
ÔÍÏ- ³ ÔÐÅÑ ³ìóíîôåðìåíòíèì ìåòîäîì. 
Ðåçóëüòàòè. Ïðè ÏÂÐ ñòóïåíÿ À ð³âåíü ÔÍÏ- â ñêëîïîä³áíîìó ò³ë³ ñòà-
íîâèòü (39,98±21,95) ïã/ìë, à ç³ çá³ëüøåííÿì ïðîë³ôåðàö³¿ — ï³äâèùóºòüñÿ 
â 2 òà 3,5 ðàçè ïðè ñòóïåíÿõ Â ³ Ñ. Ó â³òðåàëüí³é ð³äèí³ âì³ñò ÔÍÏ- ïðè 
ñòóïåí³ Â çá³ëüøóºòüñÿ íà 38,2 %, à ïðè ñòóïåí³ Ñ — â 2,5 ðàçè â³äíîñíî 
ñòóïåíÿ À. Êîíöåíòðàö³ÿ ÔÐÅÑ â ñêëîïîä³áíîìó ò³ë³ òàêîæ çá³ëüøóºòüñÿ 
ïðè ïîñèëåíí³ ÏÂÐ: ïðè ñòóïåí³ Â — â 1,7 ðàçè, ñòóïåí³ Ñ — ó 2 ðàçè. Ó â³-
òðåàëüíîìó âì³ñò³ â³äì³ííîñò³ ì³æ ð³âíåì ÔÐÅÑ â ãðóïàõ ç ÏÂÐ ñòóïåíÿ À 
³ Â ñòàíîâëÿòü 31,7 %, ïðè ÏÂÐ ñòóïåíÿ Ñ — 150 %. Ì³æ ð³âíåì äîñë³äæó-
âàíèõ öèòîê³í³â â ñêëîïîä³áíîìó ò³ë³ ³ â³òðåàëüí³é ð³äèí³ òà ñòóïåíåì ÏÂÐ 
âèÿâëåíî ïðÿìèé ñèëüíèé êîðåëÿö³éíèé çâ’ÿçîê. 
Âèñíîâêè. Â ñêëîïîä³áíîìó ò³ë³ ³ â³òðåàëüí³é ð³äèí³ ó õâîðèõ íà ÐÂÑ âèÿâ-
ëåíî çì³íó öèòîê³íîâîãî ïðîô³ëþ ó âèãëÿä³ ï³äâèùåííÿ êîíöåíòðàö³¿ ÔÐÅÑ ³ 
ÔÍÏ- â çàëåæíîñò³ â³ä ñòóïåíÿ ÏÂÐ. 
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Background. It is known that growth factors, including tumor necrosis factor  
(TNF-) and vascular endothelial growth factor (VEGF) performs regulation of 
intercellular and intersystem interactions, also they possess the ability to regulate 
the proliferative processes. Therefore, the study of changes in cytokine profile in pa-
tients with rhegmatogenous retinal detachment (RRD) is necessary to gain a better 
understanding of the pathogenesis of RRD and to develop new methods of treatment. 
Purpose. To detect expression patterns of tumour necrosis factor  (TNF-) and 
vascular endothelial growth factor (VEGF) in the vitreous and vitreous fluid of 
rhegmatogenous retinal detachment (RRD) patients with varying degrees of prolif-
erative vitreoretinopathy (PVR). 
Material and methods. Standard ophthalmic examination was performed in 79 
RRD patients. Patients were divided into three groups — PVR A, PVR B and PVR 
C. In the vitreous and vitreous contents TNF- and VEGF level was evaluated by 
ELISA. 
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Ââåäåíèå. Ïàòîëîãèÿ ãëàçíîãî äíà (äèñòðîôè÷å-
ñêèå çàáîëåâàíèÿ, îòñëîéêà ñåò÷àòêè, ðåòèíîïàòèè 
ïðè ñèñòåìíûõ çàáîëåâàíèÿõ è ò.ï.) íà ïðîòÿæåíèè 
ïÿòè ïîñëåäíèõ ëåò ñòàáèëüíî îñòàåòñÿ â òðîéêå ëè-
äèðóþùèõ èíâàëèäèçèðóþùèõ îôòàëüìîïàòîëîãèé, 
âåñ êîòîðîé â ñòðóêòóðå ïåðâè÷íîé èíâàëèäíîñòè 
êîëåáëåòñÿ â ïðåäåëàõ 16–19 %. Ðàçâèòèå ýòîé ãðóï-
ïû çàáîëåâàíèé îáóñëîâëåíî ñîñóäèñòûìè äèñðåãó-
ëÿòîðíûìè, ìåòàáîëè÷åñêèìè, íåéðîòðîôè÷åñêèìè 
ïîâðåæäåíèÿìè õîðèîèäåè è ñåò÷àòêè, ÷òî ïðèâîäèò 
ê ôîðìèðîâàíèþ äåñòðóêòèâíûõ èçìåíåíèé [1]. 

Âíóòðèãëàçíàÿ ïðîëèôåðàöèÿ ÿâëÿåòñÿ îáùèì 
òèïîì ðåàêöèè òêàíåé ãëàçà íà ïîâðåæäåíèå ëþáîé 
ýòèîëîãèè, õàðàêòåðèçóþùåéñÿ ðîñòîì ôèáðîçíîé 
èëè ôèáðîâàñêóëÿðíîé òêàíè â ñòåêëîâèäíîì òåëå, 
íà îáåèõ ïîâåðõíîñòÿõ ñåò÷àòêè (÷àùå âíóòðåííåé) 
è ïðèâîäÿùåé, â áîëüøèíñòâå ñëó÷àåâ, ê íåîáðàòè-
ìûì ïîñëåäñòâèÿì. Äëÿ ýòîòî ïðîöåññà õàðàêòåðíû 
ïðèçíàêè õðîíè÷åñêîãî âîñïàëåíèÿ, öåíòðàëüíîé 
ôèãóðîé êîòîðîãî ÿâëÿþòñÿ ìîíîíóêëåàðû è ôè-
áðîáëàñòû [6]. 

Íà ñåãîäíÿøíèé äåíü ïîëó÷åíî äîñòàòî÷íî äî-
êàçàòåëüñòâ ó÷àñòèÿ öèòîêèíîâ â ïàòîãåíåçå ïðîëè-
ôåðàòèâíûõ âèòðåîðåòèíàëüíûõ çàáîëåâàíèé. 

Èçâåñòíî, ÷òî ïèãìåíòíûé ýïèòåëèé â óñëîâè-
ÿõ íàðóøåííîé òðîôèêè âûñâîáîæäàåò ôàêòîðû 
ðîñòà ýíäîòåëèÿ ñîñóäîâ, ñòèìóëèðóþùèå àíãèî-
ãåíåç [2]. Èññëåäîâàíà ýêñïðåññèÿ ôàêòîðà ðîñòà 
ãåïàòîöèòîâ è ôàêòîðà ðîñòà ñîåäèíèòåëüíîé òêà-
íè â ñòåêëîâèäíîì òåëå ïðè ïðîëèôåðàòèâíîé âè-
òðåîðåòèíîïàòèè (ÏÂÐ) è ïîêàçàíî, ÷òî ïîâðåæ-
äåíèå ñåò÷àòêè âûçûâàåòñÿ âîñïàëåíèåì â îòâåò 
íà óâåëè÷åíèå óðîâíÿ ôàêòîðà ðîñòà ãåïàòîöèòîâ, 
âûçâàííûì ôîðìèðîâàíèåì ãðóïï èç ìèãðèðóþ-
ùèõ êëåòîê ïèãìåíòíîãî ýïèòåëèÿ. Ýòè êëåòêè 
êîíòàêòèðóþò ñî ñòåêëîâèäíûì òåëîì, êîòîðîå ñî-
äåðæèò ôàêòîð ðîñòà ñîåäèíèòåëüíîé òêàíè. Òðàíñ-
ôîðìèðóþùèé ôàêòîð ðîñòà àêòèâèðóåòñÿ, óñè-
ëèâàÿ ýêñïðåññèþ ôàêòîðà ðîñòà ñîåäèíèòåëüíîé 
òêàíè, êëåòêè ïèãìåíòíîãî ýïèòåëèÿ ôîðìèðóþò 
ôèáðîçíóþ ìåìáðàíó ñ íèçêèì ñîäåðæàíèåì êëå-
òîê. Òðàíñôîðìèðóþùèé ôàêòîð ðîñòà ÿâëÿåòñÿ 
îñíîâíûì öèòîêèíîì, ñòèìóëèðóþùèì òêàíåâûé 
ôèáðîç. Åãî óðîâåíü ïîâûøàåòñÿ â ñòåêëîâèäíîì 

òåëå ïðè ÏÂÐ, êîððåëèðóÿ ñî ñòåïåíüþ âûðàæåííî-
ñòè ïðîöåññà [7, 11]. Ïî ìíåíèþ àâòîðîâ, ôàêòîðû 
ðîñòà ãåïàòîöèòîâ è ôàêòîð ðîñòà ñîåäèíèòåëüíîé 
òêàíè ìîãóò èãðàòü êðèòè÷åñêóþ ðîëü êàê ïðè ðàç-
âèòèè ÏÂÐ ó ÷åëîâåêà, òàê è â êóëüòóðå êëåòîê ïèã-
ìåíòíîãî ýïèòåëèÿ in vitro è â óñëîâèÿõ ìîäåëèðî-
âàíèÿ ÏÂÐ ó æèâîòíûõ [9]. 

Ó ïàöèåíòîâ ñ ïðîëèôåðàòèâíîé äèàáåòè÷åñêîé 
ðåòèíîïàòèåé â ñòåêëîâèäíîì òåëå è ñûâîðîòêå 
îïðåäåëåíû ÈË-1 è ÔÍÎ-, êîíöåíòðàöèÿ êîòî-
ðûõ â ñòåêëîâèäíîì òåëå çíà÷èòåëüíî ïðåâûøàëà 
ïîêàçàòåëè â ñûâîðîòêå è êîíòðîëå. Óâåëè÷åíèå 
óðîâíÿ ýòèõ öèòîêèíîâ, ïî ìíåíèþ àâòîðîâ, èãðàåò 
çíà÷èìóþ ðîëü â ïàòîãåíåçå çàáîëåâàíèÿ, ñïîñîá-
ñòâóÿ àíîðìàëüíîé ïðîëèôåðàöèè êëåòîê è íåîâà-
ñêóëÿðèçàöèè [8]. 

Èíòåðëåéêèíû è ôàêòîðû ðîñòà èãðàþò âàæíóþ 
ðîëü â ïàòîãåíåçå ÏÂÐ ïðè ðåãìàòîãåííîé îòñëîéêå 
ñåò÷àòêè (ÐÎÑ). Ó áîëüíûõ ÐÎÑ áåç è ñ ÏÂÐ áûë 
âûÿâëåí ïîëèìîðôèçì â ðàñïðåäåëåíèè ãåíîòèïà 
òðàíñôîðìèðóþùåãî ôàêòîðà ðîñòà. Óñòàíîâëåí-
íàÿ àâòîðàìè ñâÿçü ìåæäó ãåíåòè÷åñêèì ïðîôèëåì 
ýòîãî ôàêòîðà è ðàçâèòèåì ÏÂÐ ïðåäïîëàãàåò âîç-
ìîæíîñòü íàëè÷èÿ òàêîâîé è ñ äðóãèìè êëèíè÷å-
ñêèìè ïðèçíàêàìè çàáîëåâàíèÿ, ÷òî òðåáóåò äàëü-
íåéøèõ èññëåäîâàíèé [12]. 

Ó ïàöèåíòîâ ñ ÐÎÑ â àñïèðàòàõ ñòåêëîâèäíî-
ãî òåëà, ïîëó÷åííûõ âî âðåìÿ âèòðýêòîìèè, áûëè 
îïðåäåëåíû ÈË-1, ÈË-6, ÔÍÎ-, èíòåðôåðîí-, 
òðàíñôîðìèðóþùèé ôàêòîð ðîñòà: ÈË-6 è ÔÍÎ- 
áûëè âûÿâëåíû ÷àùå â ñëó÷àÿõ ÏÂÐ [10]. 

Ñ öåëüþ âûÿñíåíèÿ ðîëè êëåòîê ñòåêëîâèäíîãî 
òåëà â ïðîöåññàõ ïðîëèôåðàöèè áûëà îïðåäåëåíà 
ýêñïðåññèÿ ì-ÐÍÊ ôàêòîðà ðîñòà ýíäîòåëèÿ ñî-
ñóäîâ (ÔÐÝÑ) è èíòåðëåéêèíà (ÈË)-6. Ïîêàçàíî, 
÷òî êëåòêè, ïîëó÷åííûå èç ñòåêëîâèäíîãî òåëà, 
ñòèìóëèðóþò ÈË-1a, ÈË-1b è ôàêòîð íåêðîçà îïó-
õîëè  (ÔÍÎ-), à òàêæå ïðîäóöèðóþò ÔÐÝÑ è 
ÈË-6, êîòîðûå ñïîñîáñòâóþò ïðîëèôåðàöèè êëå-
òîê ýíäîòåëèÿ ñîñóäîâ [13]. Îäíàêî â ëèòåðàòóðå 
íå ïðåäñòàâëåíû äàííûå îá èçìåíåíèÿõ öèòîêè-
íîâîãî ïðîôèëÿ, ðàçâèâàþùèõñÿ â æèäêîñòÿõ è 
òêàíÿõ ãëàçà ïîñëå îïåðàòèâíîãî âìåøàòåëüñòâà, â 
÷àñòíîñòè, ïî ïîâîäó îòñëîéêè ñåò÷àòêè. Ïîýòîìó 

Key words: rhegmatogenous 
retinal detachment, proliferative 
vitreoretinopathy, tumor necrosis 
factor  , vascular endothelial growth 
factor, vitreous, vitreous contents.

Results. In cases with PVR A tumour necrosis factor  level in vitreous was 
39.98±21.95 pg/ml and increased as increasing proliferation — 2 and 3.5 times 
in grades B and C. In vitreal contents it increased in PVR B — 1.4 times and PVR 
C — 2.5 times. Concentration of VEGF in vitreous was also increasing by enhanc-
ing PVR: grade A to B — 1.7 times, PVR grade A to C– 2 times. In vitreal contents 
VEGF level in PVR grade B group was higher by 31.7 % and in PVR grade C by 
150 % than in PVR grade A group. A direct strong correlation was found between 
cytokines level in the vitreous and vitreous contents and degree of PVR. 
Conclusion. In vitreous and vitreous humor of RRD patients cytokine profile 
changes were detected in terms of increasing VEGF and TNF- concentrations 
depending on the PVR stage.
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èçó÷åíèå èñõîäíîãî öèòîêèíîâîãî óðîâíÿ è èçìå-
íåíèÿ åãî ïðîôèëÿ â ïîñëåîïåðàöèîííîì ïåðèîäå 
ó áîëüíûõ ÐÎÑ, â ò.÷ ñ ðàçëè÷íûìè ñòåïåíÿìè ÏÐÂ, 
ïðåäñòàâëÿåò èíòåðåñ äëÿ ïîëó÷åíèÿ áîëåå ïîëíîãî 
ïðåäñòàâëåíèÿ î ïàòîãåíåçå çàáîëåâàíèÿ è ðàçðà-
áîòêè íîâûõ ìåòîäîâ åãî ëå÷åíèÿ. 

Öåëü èññëåäîâàíèÿ — âûÿâèòü îñîáåííîñòè ýêñ-
ïðåññèè ÔÍÎ- è ÔÐÝÑ â ñòåêëîâèäíîì òåëå è âè-
òðåàëüíîé æèäêîñòè ó áîëüíûõ ÐÎÑ ñ ðàçíîé ñòåïå-
íüþ ïðîëèôåðàòèâíîé âèòðåîðåòèíîïàòèè. 

Ìàòåðèàë è ìåòîäû 
Ó 79 áîëüíûõ ÐÎÑ (79 ãëàç), ñðåäè êîòîðûõ 36 ìóæ÷èí, 

43 æåíùèíû, ïðîâåäåíî ñòàíäàðòíîå îôòàëüìîëîãè÷åñêîå 
îáñëåäîâàíèå. Íà îñíîâàíèè äàííûõ î ñòåïåíè ïðîëèôåðà-
òèâíîé âèòðåîðåòèíîïàòèè âñå îáñëåäóåìûå áûëè ðàçäåëå-
íû íà òðè ãðóïïû. 

Ïî ñòåïåíè ïðîëèôåðàöèè ïàöèåíòû áûëè ðàñïðåäåëåíû 
ñëåäóþùèì îáðàçîì: ëåãêàÿ ñòåïåíü À è Â áûëà âûÿâëåíà ó 
15 è 50 ÷åëîâåê, ÷òî ñîñòàâëÿåò 19,0 è 63,3 % ñîîòâåòñòâåí-
íî, â 17,7 % ñëó÷àåâ (14 ÷åëîâåê) áûëà îïðåäåëåíà ñòåïåíü 
ïðîëèôåðàöèè Ñ. 

Â ñòåêëîâèäíîì òåëå (27 îáðàçöîâ) è âèòðåàëüíîì ñî-
äåðæèìîì (60 îáðàçöîâ) áûë îïðåäåëåí óðîâåíü ÔÍÎ- è 
ÔÐÝÑ èììóíîôåðìåíòíûì ìåòîäîì. Â öåëîì, èññëåäîâàíî 
87 îáðàçöîâ, ÷òî íà 8 áîëüøå, ÷åì ÷èñëî îáñëåäóåìûõ ïàöè-
åíòîâ, ò.ê. â íåêîòîðûõ ñëó÷àÿõ áûëà âîçìîæíîñòü ïîëó÷èòü 
è ñòåêëîâèäíîå òåëî, è âèòðåàëüíóþ æèäêîñòü. 

Çàáîð ñòåêëîâèäíîãî òåëà ïðîâîäèëè âî âðåìÿ âèòðýê-
òîìèè, âèòðåàëüíîãî ñîäåðæèìîãî — â ïîñëåîïåðàöèîííîì 
ïåðèîäå, âî âðåìÿ ïðîâåäåíèÿ äîïîëíèòåëüíîé çàìåñòèòåëü-
íîé ãàçîâîé òàìïîíàäû ñ öåëüþ óâåëè÷åíèÿ îáúåìà ãàçîâîãî 
ïóçûðÿ â âèòðåàëüíîé ïîëîñòè äëÿ ïîëíîöåííîãî áëîêèðî-
âàíèÿ íèæíèõ ðàçðûâîâ ñåò÷àòêè [4]. 

Â âèòðåàëüíîì ñîäåðæèìîì (60 îáðàçöîâ) è ñòåêëîâèä-
íîì òåëå (27 îáðàçöîâ) îïðåäåëÿëè óðîâåíü öèòîêèíîâ ÔÍÎ 
 è ÔÐÝÑ èììóíîôåðìåíòíûì ìåòîäîì ñ èñïîëüçîâàíèåì 
òåñò ñèñòåì è ñîîòâåòñòâóþùèõ èíñòðóêöèé ïî ïðèìåíåíèþ 
íàáîðîâ ðåàãåíòîâ äëÿ êîëè÷åñòâåííîãî îïðåäåëåíèÿ ÷åëî-
âå÷åñêèõ èíòåðëåéêèíîâ â áèîëîãè÷åñêèõ æèäêîñòÿõ è êóëü-
òóðàëüíûõ ñðåäàõ [2]. 

Ïðè ñòàòèñòè÷åñêîì àíàëèçå ðåçóëüòàòîâ èñïîëüçîâà-
ëè íåïàðàìåòðè÷åñêèé êðèòåðèé Êðóñêàëà-Óîëëèñà — äëÿ 
îäíîìîìåíòíîãî ñðàâíåíèÿ áîëåå ÷åì äâóõ ãðóïï è êðèòåðèé 
ðàíãîâîé êîððåëÿöèè Ñïèðìåíà — äëÿ îïðåäåëåíèÿ êîððå-
ëÿöèîííîé ñâÿçè [3]. 

Ðåçóëüòàòû è èõ îáñóæäåíèå 

Ïðè àíàëèçå óðîâíÿ èññëåäóåìûõ öèòîêèíîâ â 
ñòåêëîâèäíîì òåëå è âèòðåàëüíîì ñîäåðæèìîì ó 
áîëüíûõ ÐÎÑ â çàâèñèìîñòè îò ñòåïåíè ÏÂÐ áûëî 
âûÿâëåíî ñëåäóþùåå. 

Êàê áûëî ïîêàçàíî íàìè ðàíåå [5], óðîâåíü 
ÔÍÎ- (Ì±SD) â ñòåêëîâèäíîì òåëå ñîñòàâëÿ-
åò (89,28±43,54) ïã/ìë, à â âèòðåàëüíîì ñîäåðæè-
ìîì — (129,3±61,03) ïã/ìë. 

Ó÷èòûâàÿ äàííûå îòíîñèòåëüíî ñòåïåíè ïðîëè-
ôåðàòèâíîãî ïðîöåññà, îñëîæíÿþùåãî òå÷åíèå ðåã-
ìàòîãåííîé îòñëîéêè ñåò÷àòêè, óñòàíîâëåíî, ÷òî ïðè 
ÏÂÐ â ñòàäèè À (ìèíèìàëüíûå ïðîÿâëåíèÿ ïðîëè-
ôåðàöèè) óðîâåíü ÔÍÎ- ñîñòàâëÿåò (39,98±21,95) 

ïã/ìë. Ïî ìåðå óâåëè÷åíèÿ ñòåïåíè ïðîëèôåðàöèè 
óðîâåíü ÔÍÎ- ïîâûøàåòñÿ äî (81,19±23,01) ïã/ìë 
è (141,83±35,32) ïã/ìë ïðè ÏÂÐ ñòåïåíè Â è Ñ ñî-
îòâåòñòâåííî (ðèñ. 1). Ðàçëè÷èÿ óðîâíåé ÔÍÎ- â 
ñòåêëîâèäíîì òåëå ó ïàöèåíòîâ ÐÎÑ ñ ðàçíîé ñòå-
ïåíüþ ÏÂÐ ÿâëÿþòñÿ äîñòîâåðíûìè ïî êðèòåðèþ 
Êðóñêàëà-Óîëëèñà (2=12,58, df=2, p=0,0019). 

Àíàëîãè÷íàÿ íàïðàâëåííîñòü èçìåíåíèé âû-
ÿâëåíà è â âèòðåàëüíîì ñîäåðæèìîì, îäíàêî ýòè 
èçìåíåíèÿ ìåíåå âûðàæåíû. Ñîäåðæàíèå ÔÍÎ- 
ïðè ÏÂÐ ñòåïåíè À ñîñòàâëÿåò (88,20±24,50) ïã/ìë, 
ïðè ñòåïåíè Â óâåëè÷èâàåòñÿ íà 38,2 %, à ïðè òÿæå-
ëîé ñòåïåíè — â 2,5 ðàçà. Ðàçëè÷èÿ óðîâíåé ÔÍÎ- 
â âèòðåàëüíîì ñîäåðæèìîì ó ïàöèåíòîâ ÐÎÑ ñ ðàç-
íîé ñòåïåíüþ ÏÂÐ òàêæå ÿâëÿþòñÿ äîñòîâåðíûìè 
ïî êðèòåðèþ Êðóñêàëà-Óîëëèñà (2=12,82, df=2, 
p=0,0016). 

 

Ðèñ. 1. Óðîâåíü ÔÍÎ- â ñòåêëîâèäíîì òåëå (À) è âèòðå-
àëüíîì ñîäåðæèìîì (Á) ó áîëüíûõ ðåãìàòîãåííîé îòñëîé-
êîé ñåò÷àòêè ñ ðàçíîé ñòåïåíüþ ÏÂÐ. 

Ïðèìå÷àíèå. 1 — ÏÂÐ ñòåïåíè À, 2 — ÏÂÐ ñòåïåíè Â, 3 — 
ÏÂÐ ñòåïåíè Ñ. 
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Óðîâåíü ÔÐÝÑ, êàê áûëî ïîêàçàíî ðàíåå, â ñòå-
êëîâèäíîì òåëå ñîñòàâëÿë (929,0±351,8) ïã/ìë, à â 
âèòðåàëüíîì ñîäåðæèìîì — (1388,1±401,5) ïã/ìë, 
÷òî âûøå ñîîòâåòñòâóþùèõ äàííûõ, õàðàêòåðèçóþ-
ùèõ ñîäåðæàíèå ÔÍÎ- â íàñòîÿùåì ìàòåðèàëå. 

Äëÿ ÔÐÝÑ òàêæå õàðàêòåðíî óâåëè÷åíèå êîí-
öåíòðàöèè ïî ìåðå óñèëåíèÿ ÏÂÐ. Ó ïàöèåíòîâ 
ñî ñòåïåíüþ ÏÂÐ À ýòîò ïîêàçàòåëü ñîñòàâëÿåò 
(560,3±257,8) ïã/ìë, ïðè ñòàäèè Â óâåëè÷èâàåòñÿ â 
1,7 ðàçà, ïðè ñòàäèè Ñ — âäâîå (ðèñ. 2). Äàííûå àíà-
ëèçà ñâèäåòåëüñòâóþò î òîì, ÷òî ðàçëè÷èÿ óðîâíåé 
ÔÐÝÑ â ñòåêëîâèäíîì òåëå ó ïàöèåíòîâ ñ ÏÂÐ ðàç-
íîé ñòåïåíè âûðàæåííîñòè ÿâëÿþòñÿ ñòàòèñòè÷å-
ñêîãî çíà÷èìûìè ïî êðèòåðèþ Êðóñêàëà-Óîëëèñà 
(2=12,58, df=2, p=0,0019). 

Â âèòðåàëüíîì ñîäåðæèìîì ðàçëè÷èÿ ìåæ-
äó óðîâíåì ÔÐÝÑ â ãðóïïàõ ñ ÏÂÐ ñî ñòàäèÿìè 
À è Â ñîñòàâëÿþò 31,7 % (1069,6±263,2 ïã/ìë è 
1408,3±399,4 ïã/ìë ñîîòâåòñòâåííî). Ó ïàöèåí-
òîâ ñ ÏÂÐ ñòàäèè Ñ óðîâåíü ÔÐÝÑ óâåëè÷åí â 1,5 
ðàçà. Ðåçóëüòàòû ñòàòèñòè÷åñêîãî àíàëèçà ïîêàçà-
ëè, ÷òî ðàçëè÷èÿ óðîâíåé ÔÐÝÑ â âèòðåàëüíîì ñî-
äåðæèìîì ó ïàöèåíòîâ ñ ÏÂÐ ðàçíîé ñòåïåíè âû-
ðàæåííîñòè ÿâëÿþòñÿ äîñòîâåðíûìè ïî êðèòåðèþ 
Êðóñêàëà-Óîëëèñà (2=9,40, df=2, p=0,0091). 

Îïðåäåëåíèå çàâèñèìîñòè ìåæäó óðîâíåì èñ-
ñëåäóåìûõ öèòîêèíîâ â ñòåêëîâèäíîì òåëå è âè-
òðåàëüíîì ñîäåðæèìîì ó áîëüíûõ ÐÎÑ è ñòåïåíüþ 
ÏÂÐ êàê îäíîãî èç îñíîâíûõ ôàêòîðîâ, õàðàêòåðè-
çóþùèõ òÿæåñòü ïàòîëîãè÷åñêîãî ïðîöåññà, âûÿâè-
ëî íàëè÷èå ïðÿìîé ñèëüíîé êîððåëÿöèîííîé ñâÿçè 
âî âñåõ ñëó÷àÿõ (òàáë. 1). 

Â öåëîì, ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâó-
þò î öåëåñîîáðàçíîñòè îïðåäåëåíèÿ óðîâíÿ âûøåó-
êàçàííûõ öèòîêèíîâ â êà÷åñòâå äîïîëíèòåëüíîãî 
îáúåêòèâíîãî êðèòåðèÿ ñòåïåíè òÿæåñòè ïàòîëîãè-
÷åñêîãî ïðîöåññà è ñîãëàñóþòñÿ ñ äàííûìè äðóãèõ 
àâòîðîâ [9,10,12]. 

Çàêëþ÷åíèå 

Òàêèì îáðàçîì, â ñòåêëîâèäíîì òåëå è âèòðå-
àëüíîì ñîäåðæèìîì ó áîëüíûõ ñ ÐÎÑ âûÿâëåíî 
ñóùåñòâåííîå èçìåíåíèå öèòîêèíîâîãî ïðîôèëÿ â 

âèäå ïîâûøåíèÿ êîíöåíòðàöèè ÔÐÝÑ è ÔÍÎ- â 
çàâèñèìîñòè îò ñòåïåíè ÏÂÐ, ÷òî ñîîòâåòñòâîâàëî 
íàðàñòàíèþ òÿæåñòè êëèíè÷åñêîé êàðòèíû çàáîëå-
âàíèÿ. 

 

Ðèñ. 2. Óðîâåíü ÔÐÝÑ â ñòåêëîâèäíîì òåëå (À) è âèòðåàëü-
íîì ñîäåðæèìîì (Á) ó áîëüíûõ ðåãìàòîãåííîé îòñëîéêîé 
ñåò÷àòêè ñ ðàçíîé ñòåïåíüþ ÏÂÐ. 

Ïðèìå÷àíèå. 1 — ÏÂÐ ñòåïåíè À, 2 — ÏÂÐ ñòåïåíè Â, 3 — 
ÏÂÐ ñòåïåíè Ñ. 

Òàáëèöà 1. Ðàíãîâàÿ êîððåëÿöèîííàÿ ñâÿçü ìåæäó óðîâíåì öèòîêèíîâ è ñòåïåíüþ ÏÂÐ ó áîëüíûõ ðåãìàòîãåííîé îòñëîé-
êîé ñåò÷àòêè

Èññëåäóåìûå 
öèòîêèíû

Ñòåêëîâèäíîå òåëî Âèòðåàëüíîå ñîäåðæèìîå
n r Ñïèðìåíà p n r Ñïèðìåíà p

ÔÍÎ- 27 0,812008 0,000000 60 0,534013 0,000011
ÔÐÝÑ 27 0,606626 0,000795 60 0,397181 0,001677

Ïðèìå÷àíèå: p — óðîâåíü çíà÷èìîñòè ðàçëè÷èé; n — êîëè÷åñòâî èññëåäóåìûõ îáðàçöîâ. 
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