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Â íàñòîÿùåå âðåìÿ îäíèì èç îñíîâíûõ ìåõàíèçìîâ ðàçâèòèÿ ïåðâè÷íîé îòêðûòîóãîëüíîé ãëàóêîìû (ÏÎÓÃ) ñ÷èòà-
åòñÿ ñîñóäèñòàÿ äèñôóíêöèÿ ýíäîòåëèÿ, ïðèâîäÿùàÿ ê èøåìèè äèñêà çðèòåëüíîãî íåðâà è êîìïðåññèè åãî àêñîíîâ. Öåëü 
ðàáîòû — îöåíêà ñòåïåíè âûðàæåííîñòè ýíäîòåëèàëüíîé äèñôóíêöèè (ÝÄ) ó áîëüíûõ ñ ðàçëè÷íûìè ñòàäèÿìè ÏÎÓÃ 
íà ôîíå êîìïëåêñíîé òåðàïèè. Ìàòåðèàë è ìåòîäû. Ïàöèåíòû ñ ÏÎÓÃ (94 ÷åë.) áûëè ðàçäåëåíû íà òðè ãðóïïû â çà-
âèñèìîñòè îò âèäà ëå÷åíèÿ. Â 1-é ãðóïïå (êîíòðîëüíîé) 29 ïàöèåíòîâ ïîëó÷àëè òðàäèöèîííóþ òåðàïèþ: ýìîêñèïèí 1 % 
ïàðàáóëüáàðíî, 5 %-íûé ðàñòâîð ïèðèäîêñèíà ãèäðîõëîðèäà è 5 %-íûé ðàñòâîð àñêîðáèíîâîé êèñëîòû âíóòðèìûøå÷íî, 
ïèðàöåòàì â òàáëåòêàõ. Âî 2-é ãðóïïå 34 ïàöèåíòà, ïîìèìî òðàäèöèîííîé, ïîëó÷àëè äîïîëíèòåëüíóþ êîìáèíèðîâàííóþ 
òåðàïèþ: êëåêñàí 4000 ME 0,5 ëèìôîòðîïíî (ë/ò) è îìåãà-3 â êàïñóëàõ. Â 3-é ãðóïïå 31 ïàöèåíò íà ôîíå òðàäèöèîííîé 
òåðàïèè ïîëó÷àë êëåêñàí 4000  ME 0,5 ë/ò, öèòîôëàâèí 10 ìë, ðàçâåäåííûé â 200 ìë 5%-íîãî ðàñòâîðà ãëþêîçû, âíóòðè-
âåííî, çàòåì â òàáëåòêàõ è îìåãà-3 ïî 1 êàïñóëå 3 ðàçà â äåíü 1 ìåñ. Äî è ïîñëå ëå÷åíèÿ ó ïàöèåíòîâ îïðåäåëÿëè óðîâåíü 
ýíäîòåëèíà-1, VEGF è ôàêòîðà Âèëëåáðàíäà â ñûâîðîòêå êðîâè ìåòîäîì èììóíîôåðìåíòíîãî àíàëèçà ïðè ïîìîùè òåñò-
ñèñòåì (Human, Ãåðìàíèÿ). Ðåçóëüòàòû. Òðàäèöèîííîå ëå÷åíèå äàííîãî êîíòèíãåíòà ïàöèåíòîâ íåçíà÷èòåëüíî óìåíüøàåò 
óðîâåíü ýíäîòåëèíà-1 â êðîâè, íî ïðè ýòîì ñîõðàíÿåòñÿ ÝÄ. Êîìïëåêñíàÿ òåðàïèÿ ñ äîáàâëåíèåì êëåêñàíà è îìåãà-3 ñïî-
ñîáñòâîâàëà ñíèæåíèþ êîëè÷åñòâà ýíäîòåëèíà-1 è ôàêòîðà Âèëëåáðàíäà. Íàèáîëåå âûðàæåííûå èçìåíåíèÿ íàáëþäàëèñü 
ïðè äîïîëíèòåëüíîì âêëþ÷åíèè â òåðàïèþ öèòîôëàâèíà: ñ 42,9 ± 3,4 äî 34,9 + 2,9 íã/ìë è ñ 50,8 ± 4,7 äî 32,1 ± 2,4 íã/ìë 
ñîîòâåòñòâåííî (p < 0,05). Çàêëþ÷åíèå. Ïîâûøåííûé óðîâåíü ýíäîòåëèíà-1 è ôàêòîðà Âèëëåáðàíäà, à òàêæå íèçêèé 
óðîâåíü VEGF ó áîëüíûõ ñ ÏÎÓÃ ñâèäåòåëüñòâóþò î ðîëè äàííûõ ïàòîãåíåòè÷åñêèõ ôàêòîðîâ â ôîðìèðîâàíèè ÝÄ. 
Êîððåêöèÿ óðîâíÿ ìàðêåðîâ ÝÄ ó ïàöèåíòîâ ñ ðàçëè÷íûìè ñòàäèÿìè ÏÎÓÃ ñ ïîìîùüþ ðàçðàáîòàííîé êîìïëåêñíîé òåðàïèè 
ñâèäåòåëüñòâóåò î åå ýôôåêòèâíîñòè.
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Ãëàóêîìà ÿâëÿåòñÿ ÷àñòîé ïðè÷èíîé íåîáðàòèìîé 
ñëåïîòû è ñëàáîâèäåíèÿ, çàíèìàÿ âûñîêóþ ðàíãîâóþ ïî-
çèöèþ â ïåðå÷íå èíâàëèäèçèðóþùèõ çàáîëåâàíèé îðãàíà 
çðåíèÿ, çíà÷èòåëüíî íàðóøàþùèõ êà÷åñòâî æèçíè íàñåëå-
íèÿ. Ïî äàííûì Âñåìèðíîé îðãàíèçàöèè çäðàâîîõðàíåíèÿ, 
«â 2013 ã. ÷èñëî ñòðàäàþùèõ ãëàóêîìîé â ïîïóëÿöèè ëèö 
ñòàðøå 40 ëåò äîñòèãëî 64,3 ìëí ÷åëîâåê, ê 2020 ã. èõ ÷èñëî 
âîçðîñëî äî 76,0 ìëí, à â 2040 ã. îíà ïîðàçèò 111,8 ìëí 
æèòåëåé ïëàíåòû» [1]. Íàèâûñøèé óðîâåíü çàáîëåâàåìîñòè 
îòìå÷àëñÿ íà Àôðèêàíñêîì êîíòèíåíòå — 4,2 %, â ñòðàíàõ 
Àçèàòñêîãî êîíòèíåíòà îí áûë ìåíüøå ïðàêòè÷åñêè â 4 ðàçà 
(1,1 %), â åâðîïåéñêèõ ñòðàíàõ åå ðàñïðîñòðàíåííîñòü 
äîñòèãàëà 2,5 %. Â Óçáåêèñòàíå â 2020 ã. óðîâåíü çàáîëå-
âàåìîñòè ïåðâè÷íîé îòêðûòîóãîëüíîé ãëàóêîìîé (ÏÎÓÃ) 
ñîñòàâèë 1,6 % [2]. Â ïåðèîä ñ 2010 ïî 2020 ã. â Ðåñïóáëèêå 
Óçáåêèñòàí êîëè÷åñòâî âïåðâûå ïðèçíàííûõ èíâàëèäàìè 
âñëåäñòâèå ãëàóêîìû óâåëè÷èëîñü â 2,5 ðàçà, ÷èñëî ëèö 
ñ îáùåé èíâàëèäíîñòüþ óâåëè÷èëîñü â 1,3 ðàçà [3]. 

Íåîáõîäèìî îòìåòèòü, ÷òî, íåñìîòðÿ íà áîëüøîå 
êîëè÷åñòâî íàó÷íûõ èññëåäîâàíèé, âîïðîñû ýòèîïàòîãå-
íåçà ÏÎÓÃ îñòàþòñÿ äèñêóòàáåëüíûìè. Îäíèì èç âàæ-
íûõ ôàêòîðîâ âîçíèêíîâåíèÿ è ïðîãðåññèðîâàíèÿ ÏÎÓÃ 
ÿâëÿåòñÿ íàðóøåíèå êðîâîñíàáæåíèÿ çðèòåëüíîãî íåðâà 
è ñåò÷àòêè [4–6].

Â íàñòîÿùåå âðåìÿ îäíèì èç îñíîâíûõ ìåõàíèçìîâ 
ðàçâèòèÿ ÏÎÓÃ ñ÷èòàþò ñîñóäèñòóþ äèñôóíêöèþ ýíäî-
òåëèÿ, ïðèâîäÿùóþ ê èøåìèè äèñêà çðèòåëüíîãî íåðâà 
è êîìïðåññèè àêñîíîâ çðèòåëüíîãî íåðâà [7–10]. Íåîá-
õîäèìî îòìåòèòü, ÷òî ýíäîòåëèàëüíûå êëåòêè íàïðÿìóþ 
ñîîáùàþòñÿ ñ êëåòêàìè ãëàäêîé ìóñêóëàòóðû ÷åðåç ìè-
îýíäîòåëèàëüíûå ùåëåâûå êîíòàêòû, êîòîðûå ó÷àñòâóþò 
â ïåðåíîñå èîíîâ êàëüöèÿ è öèêëè÷åñêèõ íóêëåîòèäîâ. 
Íàðóøåíèå ýòîãî æåñòêî ðåãóëèðóåìîãî áàëàíñà ïðèâî-
äèò ê ýíäîòåëèàëüíîé äèñôóíêöèè (ÝÄ). Íåîáõîäèìî 
îòìåòèòü, ÷òî ýíäîòåëèí-1 ÿâëÿåòñÿ îäíèì èç íàèáîëåå 
èçâåñòíûõ ñèëüíîäåéñòâóþùèõ ñîñóäîñóæèâàþùèõ ïåï-
òèäîâ, ïðîäóöèðóåìûõ è âûñâîáîæäàåìûõ â îñíîâíîì 
ýíäîòåëèàëüíûìè êëåòêàìè [10]. 

Âûøåèçëîæåííîå ñâèäåòåëüñòâóåò î òîì, ÷òî äëÿ ïî-
âûøåíèÿ ýôôåêòèâíîñòè êîìïëåêñíîãî ëå÷åíèÿ ÏÎÓÃ 
íåîáõîäèìû ïðåïàðàòû, íàïðàâëåííûå íà ðàçëè÷íûå 
ìåõàíèçìû ïàòîãåíåçà, â òîì ÷èñëå îáëàäàþùèå øèðî-
êèìè ïîòåíöèàëüíûìè âîçìîæíîñòÿìè äëÿ êîððåêöèè 
ÝÄ [11, 12]. Îäíèì èç íèõ ÿâëÿåòñÿ êîìáèíèðîâàííûé 
ïðåïàðàò Öèòîôëàâèí, êîòîðûé îòíîñèòñÿ ê ãðóïïå ñóá-
ñòðàòíûõ àíòèãèïîêñàíòîâ [13]. Ïðåïàðàò èìååò øèðîêèé 
ñïåêòð ôàðìàêîëîãè÷åñêîé àêòèâíîñòè: âûçûâàåò óñèëåíèå 
êîìïåíñàòîðíîé àêòèâàöèè àýðîáíîãî ãëèêîëèçà è ñíè-
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Currently, endothelial vascular dysfunction, leading to ischemia of the optic disc and compression of the optic nerve axons, 
is considered to be one of the main mechanisms underlying the development of primary open-angle glaucoma (POAG). Purpose: 
to assess the severity of endothelial dysfunction (ED) in patients with different stages of POAG receiving complex therapy. Material 
and methods. 94 POAG patients were divided into three groups depending on the type of treatment. Group 1 (29 patients, control) 
received traditional therapy: 1 % emoxypine parabular injections, 5 % pyridoxine hydrochloride and 5 % ascorbic acid intramuscularly, 
and piracetam tablets. Group 2 (34 patients) additionally received combined therapy: Clexan 4000 iu, 0.5 mg lymphotropically 
and Omega-3 capsules. Group 3 (31 patients) received, in addition to traditional therapy, Clexan 4000 iu, 0.5 mg lymphotropically, 
intravenous injections of 10 ml Cytoflavin dissolved in 200 ml of 5 % glucose solution (later to be replaced by tablets), and 1 capsule 
of Omega-3 three times a day for one month. Before and after the course of treatment, levels of endothelin-1, VEGF and Willebrand 
factor in blood serum were measured by immunoenzymatic assays using Human test systems (Germany). Results. Traditional treatment 
of the patients’ cohort provides an insignificant reduction of endothelin-1 but does not affect endothelial dysfunction. Complex 
therapy with the addition of Clexan and Omega-3 helped reduce the amount of endothelin-1 and the Willebrand factor. The most 
pronounced changes were observed when cytoflavin was added: from 42.9 ± 3.4 ng/ml to 34.9 ± 2.9 ng/ml and from 50.8 ± 4.7 ng/ml 
to 32.1 ± 2.4 ng/ml, respectively (p < 0.05). Conclusion. An increased level of endothelin-1 and Willebrand factor, as well as a low 
VEGF level in POAG patients indicate the role of these pathogenetic factors in the formation of endothelial dysfunction. The correction 
of ED marker levels in patients with different POAG stages using the proposed compound therapy confirm its effectiveness.
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æàåò ñòåïåíü óãíåòåíèÿ îêèñëèòåëüíûõ ïðîöåññîâ â öèêëå 
Êðåáñà â óñëîâèÿõ ãèïîêñèè ñ óâåëè÷åíèåì ñîäåðæàíèÿ 
ÀÒÔ è êðåàòèíôîñôàòà, ñíèæåííûé ñèíòåç êîòîðûõ â óñ-
ëîâèÿõ èøåìèè è ãèïîêñèè ÿâëÿåòñÿ ïóñêîâûì ìåõàíèç-
ìîì ïàòîìîðôîëîãè÷åñêèõ èçìåíåíèé â íåðâíûõ êëåòêàõ 
[11, 12, 14, 15]. 

Ïî äàííûì È.Ð. Ãàçèçîâîé è ñîàâò. [14] è Ñ. McMonnies 
[15], öèòîôëàâèí ñïîñîáñòâóåò ìåòàáîëè÷åñêîé àäàïòàöèè 
íåéðîíîâ (èøåìè÷åñêîìó ïðåêîíäèöèîíèðîâàíèþ) è ñòà-
áèëèçàöèè ãëàóêîìíîé îïòè÷åñêîé íåéðîïàòèè, îáåñïå÷è-
âàÿ ñòðóêòóðíî-ôóíêöèîíàëüíóþ öåëîñòíîñòü è âûæèâàå-
ìîñòü ãàíãëèîçíûõ êëåòîê ñåò÷àòêè. 

Â ñâÿçè ñ ýòèì ÖÅËÜÞ ðàáîòû ÿâèëàñü îöåíêà âû-
ðàæåííîñòè ÝÄ ó ïàöèåíòîâ ñ ðàçëè÷íûìè ñòàäèÿìè ÏÎÓÃ 
íà ôîíå êîìïëåêñíîé òåðàïèè.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ
Èññëåäîâàíèå ïðîâîäèëîñü íà áàçå îôòàëüìîëîãè÷å-

ñêîãî îòäåëåíèÿ è êëèíè÷åñêîé ëàáîðàòîðèè ìîëåêóëÿðíîé 
äèàãíîñòèêè è êëèíèêî-áèîõèìè÷åñêèõ èññëåäîâàíèé 
ìíîãîïðîôèëüíîé êëèíèêè Òàøêåíòñêîé ìåäèöèíñêîé 
àêàäåìèè ñ 2020 ïî 2022 ã. Â äàííîå èññëåäîâàíèå âêëþ÷åíû 
94 ïàöèåíòà (135 ãëàç) ñ ÏÎÓÃ â âîçðàñòå îò 60 äî 80 ëåò 
(â ñðåäíåì 68,20 ± 5,14 ãîäà). Íà÷àëüíàÿ ñòàäèÿ (I) ÏÎÓÃ 
äèàãíîñòèðîâàíà íà 43 ãëàçàõ, ðàçâèòàÿ (II) — íà 47 ãëàçàõ, 
äàëåêî çàøåäøàÿ (III) — íà 45 ãëàçàõ. 

Ïîìèìî ñòàíäàðòíîãî îôòàëüìîëîãè÷åñêîãî îáñëåäî-
âàíèÿ, âêëþ÷àâøåãî âèçîìåòðèþ, òîíîìåòðèþ, áèîìèêðî-
ñêîïèþ, ãîíèîñêîïèþ, ïàõèìåòðèþ, âñåì ïàöèåíòàì âû-
ïîëíÿëè àâòîìàòèçèðîâàííóþ ïåðèìåòðèþ ñ îïðåäåëåíèåì 
ïåðèìåòðè÷åñêèõ ïîêàçàòåëåé è îïòè÷åñêóþ êîãåðåíòíóþ 
òîìîãðàôèþ ñ ôóíêöèåé àíãèîãðàôèè. 

Äëÿ ïðîâåäåíèÿ ñðàâíèòåëüíîãî àíàëèçà ðåçóëüòàòîâ 
ëå÷åíèÿ â óñëîâèÿõ ÝÄ âñå ïàöèåíòû ñ ÏÎÓÃ áûëè ðàç-
äåëåíû íà òðè ãðóïïû: 

Â 1-é ãðóïïå (êîíòðîëüíîé) 29 ïàöèåíòîâ (44 ãëàçà) 
ïîëó÷àëè òðàäèöèîííóþ òåðàïèþ: ýìîêñèïèí 1 % 1,0 ìë 
ïàðàáóëüáàðíî 10 èíúåêöèé, 5 %-íûé ðàñòâîð ïèðèäîêñèíà 
ãèäðîõëîðèäà â äîçå 1,0 ìë, 5 %-íûé ðàñòâîð àñêîðáèíîâîé 
êèñëîòû â äîçå 2,0 ìë âíóòðèìûøå÷íî 10 èíúåêöèé; ïèðî-
öåòàì ïî 1 òàáë. 3 ðàçà â äåíü çà 30 ìèí äî åäû — 30 äíåé 
(ñ ïîâòîðîì ÷åðåç 3 ìåñ). 

Âî 2-é ãðóïïå 34 ïàöèåíòà (45 ãëàç) ïîëó÷àëè äî-
ïîëíèòåëüíóþ êîìáèíèðîâàííóþ òåðàïèþ â êîìïëåêñíîì 
ëå÷åíèè ãëàóêîìû: êëåêñàí 4000 ME 0,5 ëèìôîòðîïíî (ë/ò) 
â îáëàñòü âèñêà 10 äíåé, îìåãà-3 ïî 1 êàïñóëå 3 ðàçà â äåíü 
1 ìåñ. 

Â 3-é ãðóïïå 31 ïàöèåíò (46 ãëàç) íà ôîíå òðàäèöè-
îííîé òåðàïèè ïîëó÷àëè êëåêñàí 4000 ME 0,5 ë/ò 10 äíåé, 
öèòîôëàâèí 10 ìë, ðàçâåäåííûé â 200 ìë 5%-íîãî ðàñòâîðà 
ãëþêîçû, åæåäíåâíî âíóòðèâåííî, íà êóðñ 10 èíúåêöèé, 
çàòåì ïî 2 òàáë. 2 ðàçà â ñóòêè ñ èíòåðâàëîì 8–10 ÷ ïåðåä 
åäîé è îìåãà-3 ïî 1 êàïñóëå 3 ðàçà â äåíü 1 ìåñ. 

Èññëåäîâàíèå ñîäåðæàíèÿ ýíäîòåëèíà-1, ôàêòîðà 
Âèëëåáðàíäà è VEGF â ñûâîðîòêå êðîâè ïðîâîäèëè ñòàí-
äàðòíûì ìåòîäîì èììóíîôåðìåíòíîãî àíàëèçà (ÈÔÀ) ïðè 
ïîìîùè ñîîòâåòñòâóþùèõ òåñò-ñèñòåì (Human, Ãåðìàíèÿ) 
ñ èñïîëüçîâàíèåì àíàëèçàòîðà Mindray (Êèòàé). Äëÿ ýòîãî 
ó ïàöèåíòîâ óòðîì íàòîùàê áðàëè êðîâü èç ëîêòåâîé âåíû. 
Çàòåì îáðàçöû êðîâè öåíòðèôóãèðîâàëè ïðè 2000 îá/ìèí 
â òå÷åíèå 15 ìèí äëÿ ïîëó÷åíèÿ ïëàçìû, ïëàçìà çàìîðàæè-
âàëàñü â ñïåöèàëüíûõ ýïïåíäîðôàõ ïðè òåìïåðàòóðå –20 °Ñ 
è õðàíèëàñü äî 6 ìåñ. 

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ äàííûõ âêëþ-
÷àëà ìåòîäû âàðèàöèîííîé ïàðàìåòðè÷åñêîé è íåïàðàìå-
òðè÷åñêîé ñòàòèñòèêè ñ ðàñ÷åòîì ñðåäíåé àðèôìåòè÷åñêîé 
èçó÷àåìîãî ïîêàçàòåëÿ (Ì), ñòàíäàðòíîé îøèáêè ñðåäíå-
ãî (m), ñðåäíåãî êâàäðàòè÷åñêîãî îòêëîíåíèÿ ( ), îòíîñè-
òåëüíûõ âåëè÷èí (÷àñòîòà, %). Ñòàòèñòè÷åñêàÿ çíà÷èìîñòü 
ðàçëè÷èé ïðè ñðàâíåíèè ñðåäíèõ âåëè÷èí îïðåäåëÿëàñü 
ïî êðèòåðèþ Ñòüþäåíòà (t).

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ
Êàê èçâåñòíî, ýíäîòåëèàëüíûå êëåòêè ñèíòåçèðó-

þò è âûñâîáîæäàþò ðàçëè÷íûå ôàêòîðû, ðåãóëèðóþùèå 
àíãèîãåíåç, âîñïàëèòåëüíûå ðåàêöèè, ãåìîñòàç, à òàêæå 
òîíóñ è ïðîíèöàåìîñòü ñîñóäîâ. ÝÄ ñâÿçàíà ñ ðÿäîì ïàòî-
ôèçèîëîãè÷åñêèõ ïðîöåññîâ. Â çàâèñèìîñòè îò ïàòîëîãèè, 
èçó÷àåìîãî ñîñóäèñòîãî ðóñëà, ñòèìóëÿòîðà è äîïîëíèòåëü-
íûõ ôàêòîðîâ, òàêèõ êàê âîçðàñò, ïîë, ïîòðåáëåíèå ñîëè, 
õîëåñòåðèíåìèÿ, ãëèêåìèÿ è ãèïåðãîìîöèñòåèíåìèÿ, ìåõà-
íèçìû, ëåæàùèå â îñíîâå ÝÄ, ìîãóò çàìåòíî ðàçëè÷àòüñÿ. 
Ìíîãèå èññëåäîâàòåëè óêàçûâàþò, ÷òî òåðàïåâòè÷åñêèå 
âìåøàòåëüñòâà ÷àñòî âîññòàíàâëèâàþò íîðìàëüíóþ ôóíê-
öèþ ýíäîòåëèÿ. Â îòâåò íà ðàçëè÷íûå âåùåñòâà (âûäåëÿåìûå 
âåãåòàòèâíûìè è ÷óâñòâèòåëüíûìè íåðâàìè èëè òðîìáî-
öèòàìè), öèðêóëèðóþùèå öèòîêèíû è ëåêàðñòâà ýíäîòå-
ëèàëüíûå êëåòêè ñèíòåçèðóþò è âûñâîáîæäàþò ðàçëè÷íûå 
ôàêòîðû, ìîäóëèðóþùèå àíãèîãåíåç, âîñïàëèòåëüíûå ðå-
àêöèè, ãåìîñòàç, à òàêæå òîíóñ è ïðîíèöàåìîñòü ñîñóäîâ. 
Ìíîãî÷èñëåííûìè èññëåäîâàíèÿìè ïîêàçàíî, ÷òî ýíäî-
òåëèí-1 ÿâëÿåòñÿ îäíèì èç íàèáîëåå ñèëüíîäåéñòâóþùèõ 
èç èçâåñòíûõ ñîñóäîñóæèâàþùèõ ïåïòèäîâ, ïðîäóöèðóåìûõ 
è âûñâîáîæäàåìûõ â îñíîâíîì ýíäîòåëèàëüíûìè êëåòêàìè. 

Òàáëèöà 1. Ìàðêåðû ÝÄ ó ïàöèåíòîâ ñ I ñòàäèåé ÏÎÓÃ äî è ïîñëå ëå÷åíèÿ (M ± )
Table 1. Markers of endothelial dysfunction in patients with stage I POAG before and after treatment (M ± )

Ïîêàçàòåëè
Parameters

Äî ëå÷åíèÿ
Before treatment

n = 43

Ïîñëå ëå÷åíèÿ
After treatment

1-ÿ ãðóïïà
group 1
n = 14

2-ÿ ãðóïïà
group 2
n = 14

3-ÿ ãðóïïà 
group 3
n = 15

Ôàêòîð Âèëëåáðàíäà, íã/ìë
Willebrand factor, ng/ml 50,8 ± 4,7 49,8 ± 3,4 35,8 ± 2,8 32,1 ± 2,4*

Ýíäîòåëèí-1, íã/ìë
Endotelin-1, ng/ml 42,9 ± 3,4 39,8 ± 4,2 37,2 ± 3,4 34,9 ± 2,9*

VEGF, ìÅ/ìë
VEGF, mE/ml 284,0 ± 12,2 307,4 ± 13,7 358,2 ± 13,5 397,0 ± 14,2

Ïðèìå÷àíèå. Çäåñü è â òàáëèöàõ 2, 3: n — êîëè÷åñòâî ãëàç, * — ðàçëè÷èå ñ ãðóïïàìè ñðàâíåíèÿ äîñòîâåðíî, p < 0,05.
Note. Here and in the tables 2, 3: n — number of eyes, * — difference relative to comparison groups is significant, p < 0.05.
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Ýòîò ïåïòèä òàêæå ó÷àñòâóåò â ïðîëèôåðàöèè è ãèïåðòðî-
ôèè ãëàäêîìûøå÷íûõ êëåòîê ñîñóäîâ. 

Ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè ïîâûøåíèå óðîâ-
íÿ öèðêóëèðóþùåãî ýíäîòåëèíà-1 â êðîâè ó ïàöèåíòîâ 
ñ I ñòàäèåé ÏÎÓÃ, ÷òî ñâÿçàíî ñ ïîâðåæäåíèåì ýíäîòåëèÿ 
(òàáë. 1). Âûñîêèé óðîâåíü öèðêóëèðóþùåãî ýíäîòåëèíà-1 
ñâÿçàí ñ ðåñòåíîçîì è ÿâëÿåòñÿ ñèëüíûì íåçàâèñèìûì 
ïðåäèêòîðîì ñåðüåçíîãî íåáëàãîïðèÿòíîãî êëèíè÷åñêîãî 
èñõîäà ó ïàöèåíòîâ ñ ÏÎÓÃ I ñòàäèè. Òðàäèöèîííîå ëå÷åíèå 
äàííîãî êîíòèíãåíòà ïàöèåíòîâ íåçíà÷èòåëüíî óìåíüøàåò 
óðîâåíü ýíäîòåëèíà-1 â êðîâè, íî ïðè ýòîì ÝÄ ñîõðàíÿåòñÿ. 
Êîìïëåêñíàÿ òåðàïèÿ ñ âêëþ÷åíèåì êëåêñàíà è îìåãà-3 
ñïîñîáñòâóåò óìåíüøåíèþ êîëè÷åñòâà ýíäîòåëèíà-1. Áîëåå 
âûðàæåííûå èçìåíåíèÿ ìû íàáëþäàëè ïðè âêëþ÷åíèè 
â àðñåíàë òåðàïèè öèòîôëàâèíà. 

Èñõîäíàÿ êîíöåíòðàöèÿ VEGF â ñûâîðîòêå êðîâè 
îáñëåäîâàííûõ ãðóïï ïàöèåíòîâ ñòàòèñòè÷åñêè çíà÷èìî 
íå ðàçëè÷àëàñü. Ïîäúåì VEGF âî 2-é è 3-é ãðóïïàõ ïà-
öèåíòîâ ïîñëå ïðîâåäåííîé êîìïëåêñíîé òåðàïèè ñâèäå-
òåëüñòâóåò îá àêòèâàöèè àíãèîãåíåçà, óñèëèâàþùåãî ôîð-
ìèðîâàíèå ýíäîòåëèàëüíûõ êëåòîê, ïðåäîòâðàùàþùèõ ÝÄ. 

Ðåçóëüòàòû îïðåäåëåíèÿ ïîêàçàòåëåé ÝÄ, ïðåä-
ñòàâëåííûå â òàáëèöå 2, ñâèäåòåëüñòâóþò î ðàçëè÷íîé 
íàïðàâëåííîñòè èçìåíåíèé ìàðêåðîâ ôóíêöèîíàëüíûõ 
íàðóøåíèé ýíäîòåëèÿ ñîñóäîâ ó ïàöèåíòîâ ñî II ñòàäèåé 
ÏÎÓÃ, â êîòîðûå âîâëå÷åíû ðàçíûå çâåíüÿ ÝÄ. Ïðîâå-
äåííàÿ êîìïëåêñíàÿ òåðàïèÿ äàííîé ãðóïïû ïàöèåíòîâ 
ñîïðîâîæäàëàñü ñíèæåíèåì âûñîêîãî ñîäåðæàíèÿ ýíäîòå-
ëèíà-1, ôàêòîðà Âèëëåáðàíäà è óâåëè÷åíèåì ôàêòîðà ðîñòà 
ýíäîòåëèÿ ñîñóäîâ.

Êîíöåíòðàöèÿ VEGF â êðîâè ó îáñëåäîâàííûõ ïàöè-
åíòîâ ñ III ñòàäèåé ÏÎÓÃ ïîñëå ïðîâåäåííîãî êîìïëåêñíîãî 
ëå÷åíèÿ ñ âêëþ÷åíèåì àíòèáàêòåðèàëüíîé òåðàïèè ïîâû-

øàëàñü, îñîáåííî â 3-é ãðóïïå ïàöèåíòîâ, ÷òî óêàçûâàëî 
íà ñòèìóëÿöèþ ðîñòà ýíäîòåëèàëüíûõ êëåòîê íà ôîíå 
ïðîòèâîâîñïàëèòåëüíîé òåðàïèè è âîññòàíîâëåíèÿ ñîñóäà. 
Âûÿâëåííûå íàìè âûñîêèå çíà÷åíèÿ ôàêòîðà Âèëëåáðàíäà 
ó îáñëåäóåìûõ ëèö ñ ÏÎÓÃ III ñòàäèè äî ëå÷åíèÿ óêàçûâàëè 
íà ïîâðåæäåíèå ýíäîòåëèÿ, ÷òî ïðèâîäèò ê âîçðàñòàíèþ 
ñèíòåçà è âûäåëåíèÿ ôàêòîðà Âèëëåáðàíäà â êðîâü. Íà ôîíå 
êîìïëåêñíîé òåðàïèè ó ïàöèåíòîâ ñ ÏÎÓÃ III ñòàäèè âû-
ÿâëÿëîñü ñíèæåíèå óðîâíÿ ôàêòîðà Âèëëåáðàíäà â êðîâè, 
óêàçûâàÿ òåì ñàìûì íà ñíèæåíèå àêòèâàöèè ÝÄ (òàáë. 3). 

Òàêèì îáðàçîì, âûÿâëåííûå ðàçíîíàïðàâëåííûå èç-
ìåíåíèÿ â äèíàìèêå ìàðêåðîâ ÝÄ íà ôîíå ïàòîãåíåòè÷å-
ñêè îáîñíîâàííîé êîìïëåêñíîé òåðàïèè ñâèäåòåëüñòâóþò 
î êóïèðîâàíèè ïàòîëîãè÷åñêèõ èçìåíåíèé â ýíäîòåëèè 
ñîñóäîâ ó ïàöèåíòîâ ñ I, II è III ñòàäèåé ÏÎÓÃ è âîâëå÷åí-
íîñòè â ýòîò ïðîöåññ ðàçëè÷íûõ çâåíüåâ ýíäîòåëèàëüíûõ 
êëåòîê ñîñóäîâ.

ÂÛÂÎÄÛ
1. Ó ïàöèåíòîâ ñ ðàçëè÷íûìè ñòàäèÿìè ÏÎÓÃ ÝÄ 

õàðàêòåðèçóåòñÿ ñíèæåíèåì óïðóãîýëàñòè÷åñêèõ ñâîéñòâ 
è òîíóñà ñîñóäèñòîé ñòåíêè ïåðèôåðè÷åñêèõ ñîñóäîâ çà ñ÷åò 
àêòèâàöèè ìåõàíèçìîâ âàçîêîíñòðèêöèè è îñëàáëåíèÿ 
âàçîäèëàòàöèè.

2. Óñòàíîâëåíû îñîáåííîñòè èçìåíåíèé ìàðêåðîâ 
ÝÄ â ñûâîðîòêå êðîâè ïàöèåíòîâ ñ ÏÎÓÃ: ïîâûøåííûé 
óðîâåíü ôàêòîðà Âèëëåáðàíäà è ýíäîòåëèíà-1 è ïîíèæåí-
íîå ñîäåðæàíèå VEGF, ÷òî ñâèäåòåëüñòâóåò î ðîëè äàííûõ 
ïàòîãåíåòè÷åñêèõ ôàêòîðîâ â ôîðìèðîâàíèè ÝÄ è âàæíîñòè 
èññëåäîâàíèÿ äàííûõ ìàðêåðîâ.

3. Êîððåêöèÿ óðîâíÿ ìàðêåðîâ ÝÄ ó ïàöèåíòîâ ñ 
ðàçëè÷íûìè ñòàäèÿìè ÏÎÓÃ ñâèäåòåëüñòâóåò îá ýôôåêòèâ-
íîñòè ðàçðàáîòàííîé êîìïëåêñíîé òåðàïèè.

Òàáëèöà 2. Ìàðêåðû ÝÄ ó ïàöèåíòîâ ñî II ñòàäèåé ÏÎÓÃ äî è ïîñëå ëå÷åíèÿ (M ± )
Table 2. Markers of endothelial dysfunction in patients with stage II POAG before and after treatment (M ± )

Ïîêàçàòåëè 
Parameters

Äî ëå÷åíèÿ
Before treatment

n = 47

Ïîñëå ëå÷åíèÿ 
After treatment

1-ÿ ãðóïïà
group 1
n = 15

2-ÿ ãðóïïà
group 2
n = 16

3-ÿ ãðóïïà
group 3
n = 16

Ôàêòîð Âèëëåáðàíäà, íã/ìë
Willebrand factor, ng/ml 63,2 ± 5,7 56,2 ± 4,4 47,1 ± 3,8 43,4 ± 3,5*

Ýíäîòåëèí-1, íã/ìë
Endotelin-1, ng/ml 58,4 ± 4,9 51,7 ± 4,3 41,8 ± 3,7 38,4 ± 4,1*

VEGF, ìÅ/ìë
VEGF, mE/ml 315,8 ± 14,3 343,6 ± 15,2 429,8 ± 16,4 453,6 ± 14,7*

Òàáëèöà 3. Ìàðêåðû ÝÄ ó ïàöèåíòîâ ñ III ñòàäèåé ÏÎÓÃ äî è ïîñëå ëå÷åíèÿ (M ± )
Table 3. Markers of endothelial dysfunction in patients with III stage POAG before and after treatment (M ± )

Ïîêàçàòåëè 
Parameters

Äî ëå÷åíèÿ
Before treatment

n = 46

Ïîñëå ëå÷åíèÿ 
After treatment

1-ÿ ãðóïïà
group 1
n = 15

2-ÿ ãðóïïà
group 2
n = 16

3-ÿ ãðóïïà
group 3
n = 15

Ôàêòîð Âèëëåáðàíäà, íã/ìë
Willebrand factor, ng/ml 108,7 ± 8,9 92,2 ± 7,9 67,8 ± 5,8 59,6 ± 4,8*

Ýíäîòåëèí-1, íã/ìë
Endotelin-1, ng/ml 64,3 ± 5,9 61,6 ± 5,8 44,7 ± 4,1 42,6 ± 3,8*

VEGF, ìÅ/ìë
VEGF, mE/ml 393,6 ± 13,2 418,9 ± 13,9 494,5 ± 16,8 514,2 ± 15,7*
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