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Àêòóàëüí³ñòü. Öóêðîâèé ä³àáåò òà éîãî óñêëàäíåííÿ — îäíà ç íàéâàæëèâ³-
øèõ ìåäèêî-ñîö³àëüíèõ òà åêîíîì³÷íèõ ïðîáëåì ñó÷àñíî¿ îõîðîíè çäîðîâ’ÿ. 
Çà äàíèìè ÂÎÎÇ, äî 4 % íàñåëåííÿ çåìíî¿ êóë³ ñòðàæäàº íà öóêðîâèé ä³à-
áåò, ïðè÷îìó â äåÿêèõ êðà¿íàõ ê³ëüê³ñòü òàêèõ õâîðèõ ñÿãàº 15 ³ íàâ³òü 
20 % âñüîãî íàñåëåííÿ. 
Ìåòà Âèçíà÷åííÿ õàðàêòåðó ñòðóêòóðíèõ çì³í ñ³òê³âêè òà êîíöåíòðàö³¿ 
åðèòðîïîåòèíó â ñêëîâèäíîìó ò³ë³ òà ïåðèôåðè÷í³é êðîâ³ åêñïåðèìåíòàëü-
íèõ òâàðèí ç ìîäåëüîâàíèì öóêðîâèì ä³àáåòîì íà ïðîòÿç³ 1 ì³ñÿöÿ. 
Ìàòåð³àë òà ìåòîäè. Åêñïåðèìåíò ïðîâåäåíèé íà 270 ùóðàõ (100 î÷åé) 
ïîðîäè Â³ñòàð. Öóêðîâèé ä³àáåò ìîäåëþâàëè çà äîïîìîãîþ îäíîðàçîâîãî 
âíóòð³øíüî÷åðåâíîãî ââåäåííÿ ñòðåïòîçîòîöèíà â äîç³ 65 ìã íà 1 êã âàãè. 
Âñ³ ùóðè ðîçïîä³ëÿëèñÿ íà òðè ãðóïè. Ââåäåííÿ ðåêîìá³íàíòíîãî åðèòðîïî-
åòèíó (ðÅÏÎ) ïî÷èíàëîñÿ íà äåñÿòó äîáó â äîç³ 6 ÎÄ íà 100 ã ìàñè ò³ëà òðè 
ðàçè íà òèæäåíü âïðîäîâæ 1 ì³ñÿöÿ. 
Ðåçóëüòàòè. Ââåäåííÿ òâàðèíàì ç ìîäåëüîâàíèì ñòðåïòîçîòîöèíîâèì ä³à-
áåòîì ï³äøê³ðíî ðåêîìá³íàíòíîãî ÅÏÎ â äîç³ 6 ÎÄ íà 100 ã ìàñè ò³ëà 3 
ðàçè íà òèæäåíü ïðîòÿãîì 1 ì³ñÿöÿ ïðèçâîäèòü äî äîñòîâ³ðíîãî ï³äâèùåí-
íÿ êîíöåíòðàö³¿ ÅÏÎ â ïåðèôåðè÷í³é êðîâ³ äî 90,2±7,9 ³ â ñêëîïîä³áíîìó 
ò³ë³ äî 545,7±17,67, â ïîð³âíÿíí³ ç ³íòàêòíèìè òâàðèíàìè òà òâàðèíàìè 
ç ìîäåëüîâàíèì öóêðîâèì ä³àáåòîì. ×åðåç 1 ì³ñÿöü ó ùóð³â ç ìîäåëüîâàíèì 
ñòðåïòîçîòîöèíîâèì ä³àáåòîì, ÿêèì ââîäèëè ï³äøê³ðíî ðåêîìá³íàíòíèé 
ÅÏÎ, â ñêëîïîä³áíîìó ò³ë³ â³äáóâàºòüñÿ äîñòîâ³ðíå çá³ëüøåííÿ êîíöåíòðà-
ö³¿ ÅÏÎ, â ïîð³âíÿíí³ ç äâîõòèæíåâèì ñïîñòåðåæåííÿì. 
Ïðè â³äòâîðåíí³ ñòðåïòîçîòîöèíîâîãî ä³àáåòó âèçíà÷àþòüñÿ ñòðóêòóðí³ 
çì³íè ñ³ò÷àñòî¿ îáîëîíêè, á³ëüø âèðàæåí³ ïðè òðèâàëîñò³ åêñïåðèìåíòó 
1 ì³ñÿöü, â ïîð³âíÿíí³ ç äâîõòèæíåâèì ñïîñòåðåæåííÿì. Ñïîñòåð³ãàºòü-
ñÿ íàáðÿê ñ³ò÷àñòî¿ îáîëîíêè, âàêóîëüíà äåãåíåðàö³ÿ ãàíãë³îçíèõ êë³òèí, 
äåñòðóêö³ÿ ñò³íêè êðîâîíîñíèõ ñóäèí, ôîêàëüí³ êðîâîâèëèâè. Â ñ³ò÷àñò³é 
îáîëîíö³ òâàðèí ç ìîäåëüîâàíèì ÖÄ, ÿêèì ââîäèëè ðÅÏÎ, ÷åðåç 1 ì³ñÿöü â 
6 âèïàäêàõ çì³í, ïðèâåäåíèõ âèùå, íå âñòàíîâëåíî. Âèÿâëåí³ çì³íè â 4 âè-
ïàäêàõ çâîäÿòüñÿ ê íåçíà÷íîìó íàáðÿêó öèòîïëàçìè ãàíãë³îçíèõ êë³òèí. 
Ïðè öüîìó ïîðóøåííÿ àðõ³òåêòîí³êè ¿õ ðîçòàøóâàííÿ òà êë³òèííîãî ïî-
ë³ìîðô³çìó íå âèÿâëåíî. Íå çìåíøóºòüñÿ ù³ëüí³ñòü ðîçòàøóâàííÿ ãàíãë³-
îçíèõ êë³òèí. Íåìàº ñòðóêòóðíèõ çì³í êðîâîíîñíèõ ñóäèí ð³çíîãî êàë³áðó, 
ðîçòàøîâàíèõ ó âíóòð³øí³õ øàðàõ ñ³òê³âêè. 
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Introduction. Diabetes with its complications is one of the most important medi-
cal, social and economic problems of the health care today. According to the data 
of the WHO about 4 % of the world population suffer from diabetes, and in some 
countries it amounts up to 15 % and even to 20 % of population. 
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Ââåäåíèå. Ñàõàðíûé äèàáåò è åãî îñëîæíåíèÿ — 
îäíà èç âàæíåéøèõ ìåäèêî-ñîöèàëüíûõ è ýêîíî-
ìè÷åñêèõ ïðîáëåì ñîâðåìåííîãî çäðàâîîõðàíåíèÿ. 
Ïî äàííûì ÂÎÇ, äî 4 % íàñåëåíèÿ çåìíîãî øàðà 
ñòðàäàþò ñàõàðíûì äèàáåòîì, ïðè÷åì â íåêîòîðûõ 
ñòðàíàõ êîëè÷åñòâî òàêèõ áîëüíûõ äîñòèãàåò 15 è 
äàæå 20 % âñåãî íàñåëåíèÿ [1, 2]. Â ñòðóêòóðå èí-
âàëèäíîñòè è ñìåðòíîñòè ïàöèåíòîâ, ñòðàäàþùèõ 
äèàáåòîì, ëèäèðóþùåå ïîëîæåíèå çàíèìàþò åãî 
ïîçäíèå îñëîæíåíèÿ. Òàê êàê ñ óâåëè÷åíèåì ïðî-
äîëæèòåëüíîñòè æèçíè âîçðàñòàåò è èõ âåðîÿòíîñòü, 
ïðîáëåìà ýòà âåñüìà àêòóàëüíà, â îñîáåííîñòè, 
åñëè ó÷åñòü ïðîôèëàêòè÷åñêóþ íàïðàâëåííîñòü 
ñîâðåìåííîé äèàáåòîëîãèè [3]. Äèàáåòè÷åñêàÿ ðå-
òèíîïàòèÿ — ñïåöèôè÷åñêîå ïîçäíåå ñîñóäèñòîå 
îñëîæíåíèå ñàõàðíîãî äèàáåòà — ÿâëÿåòñÿ îñíîâ-
íîé ïðè÷èíîé ñëåïîòû ñðåäè ëèö òðóäîñïîñîáíîãî 
âîçðàñòà â ýêîíîìè÷åñêè ðàçâèòûõ ñòðàíàõ. Îíà ñî-
ñòàâëÿåò 80–90 % îò âñåé èíâàëèäíîñòè ïî çðåíèþ, 
îáóñëîâëåííîé ñàõàðíûì äèàáåòîì [4]. 

Ýðèòðîïîýòèí — ãîðìîí, ñòèìóëèðóþùèé îá-
ðàçîâàíèå ýðèòðîöèòîâ â êîñòíîì ìîçãå. Ýðèòðî-
ïîýòèí, âîçäåéñòâóÿ íà ñòâîëîâûå êëåòêè êîñòíîãî 
ìîçãà, íàïðàâëÿåò äèôôåðåíöèàöèþ èõ â ñòîðîíó 
ýðèòðîèäíîãî ðÿäà [5]. Èññëåäîâàíèÿ ïîñëåäíèõ 
ëåò çíà÷èòåëüíî ðàñøèðèëè îáëàñòü ïðèìåíåíèÿ 
ýðèòðîïîýòèíà. Èíòåíñèâíî èçó÷àåòñÿ âîçìîæ-
íîñòü èñïîëüçîâàíèÿ ýðèòðîïîýòèíà â íåâðîëîãèè, 
êàðäèîëîãèè è äðóãèõ îáëàñòÿõ ìåäèöèíû [6, 7, 8]. 
Â ëèòåðàòóðå ïîÿâèëèñü äàííûå î òîì, ÷òî ýðèòðî-

ïîýòèí èìååò ìîùíûå íåéðîïðîòåêòèâíûå ñâîé-
ñòâà [9], îñóùåñòâëÿÿ íåïîñðåäñòâåííóþ çàùèòó 
íåéðîíîâ îò èøåìè÷åñêîãî ïîâðåæäåíèÿ [10]. Òàê, 
â èññëåäîâàíèè ðÿäà àâòîðîâ ïîêàçàíî, ÷òî ó êðûñ 
ñ ýêñïåðèìåíòàëüíî âîñïðîèçâåäåííûì ñòðåïòîçî-
òîöèíîâûì äèàáåòîì íåéðîíû ñåò÷àòêè ýêñïðåññè-
ðóþò ðåöåïòîðû ê ýðèòðîïîýòèíó, êîòîðûé âûïîë-
íÿåò ðîëü ýíäîãåííîãî íåéðîïðîòåêòîðà [11]. 

Èç âûøåèçëîæåííîãî ìîæíî ïðåäïîëîæèòü, ÷òî 
ýðèòðîïîýòèí ìîæåò ñíèçèòü ñêîðîñòü ïðîãðåññè-
ðîâàíèÿ äèàáåòè÷åñêîé ðåòèíîïàòèè, ïðåäîõðàíÿÿ 
íåéðîíû ñåò÷àòêè îò ðàçâèâàþùåéñÿ ãèïîêñèè. 

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâëÿåòñÿ îïðå-
äåëåíèå õàðàêòåðà ñòðóêòóðíûõ èçìåíåíèé ñåò÷àò-
êè è êîíöåíòðàöèè ýðèòðîïîýòèíà â ñòåêëîâèäíîì 
òåëå è ïåðèôåðè÷åñêîé êðîâè ïðè ðàçëè÷íîì ñòàæå 
ñàõàðíîãî äèàáåòà â ýêñïåðèìåíòå. 

Ìàòåðèàë è ìåòîäû 
Ýêñïåðèìåíòàëüíîå èññëåäîâàíèå ïðîâîäèëîñü íà 270 

êðûñàõ. Â ãðóïïó èíòàêòíûõ æèâîòíûõ âîøëî 10 êðûñ. Âî 
âòîðóþ ãðóïïó (êðûñû ñ ìîäåëèðîâàííûì ñàõàðíûì äèà-
áåòîì) âîøëè 141 êðûñà, â òðåòüþ ãðóïïó (êðûñû ñ ìîäå-
ëèðîâàííûì ñàõàðíûì äèàáåòîì, êîòîðûì ââîäèëè ðÝÏÎ) 
âîøëè 119 êðûñ. ×åðåç 2 íåäåëè âî âòîðîé ãðóïïå ïàäåæ ñî-
ñòàâèë 47 êðûñ, â òðåòüåé ãðóïïå — 3 êðûñû, à ÷åðåç ìåñÿö 
âî âòîðîé ãðóïïå ïàäåæ ñîñòàâèë 32 êðûñû, à â òðåòüåé 35 
êðûñ, ÷òî íåñîìíåííî ãîâîðèò î òÿæåñòè ñòðåïòîçîòîöèíî-
âîãî äèàáåòà ó íàøèõ ýêñïåðèìåíòàëüíûõ æèâîòíûõ. Èòîãî 
íà ïåðèîä 1 ìåñÿö íàøå ýêñïåðèìåíòàëüíîå èññëåäîâàíèå 
ïðîâåäåíî íà 100 ãëàçàõ (50 êðûñ), ïîðîäû Âèñòàð, ìàññîé 

Key-words: streptozotocin-induced 
diabetes, recombinant erythropoietin, 
diabetic retinopathy.

Purpose. To detect the character of structural changes of the retina and erythro-
poietin concentration in the vitreous body and peripheral blood, in streptozotocin-
induced diabetic rats in experiment during the period of one month. 
Methods. Wistar rats were included in the experiment. Diabetes was modeled by 
using a single intraperitoneal injection of streptozotocin in the dose of 65 mg per 1 
kg of the body weight. All rats were divided into three groups. REpo administration 
started on the 1 Oth day in the dose of 6 units per 100 g of the body weight three 
times a week for a month. 
Results. Subcutaneous REpo administration in the dose of 6 units per 100 g of 
the body weight three times a week for a month resulted in a significant increase 
of ÅÐÎ concentration in the peripheral blood up to 90.2±7.9 and in the vitreous 
body — up to 545.7± 17.67 in comparison with intact rats and rats with modeled 
diabetes. In a month the ÅÐÎ concentration in the vitreous body increased sig-
nificantly in streptozotocin-induced diabetic rats receiving REpo subcutaneously 
comparing with 2 weeks’ follow-up. In rats with modeled diabetes the structural 
changes of the retina were noted, and the changes were more significant in 1 month 
term in comparison with 2 weeks’ term. There was edema of the retina, vacuolar 
degeneration of the ganglion cells, blood vessel wall destruction, and focal hemor-
rhages. In the retina of diabetic rats receiving rEpo there were no changes men-
tioned above in 6 cases in 1 month. 
The changes detected in 4 cases consisted only in mild edema of the ganglion cell 
cytoplasm. Herewith disorders of their position architectonics and cell polymor-
phism were not noted. Distribution density of the ganglion cells was not decreased. 
There were no structural changes of blood vessels of different size located in the 
inner retinal layers.
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240,5–270,0 ãð. Äî ïðîâåäåíèÿ îïûòà æèâîòíûå âûäåðæè-
âàëèñü â êàðàíòèíå â òå÷åíèå äâóõ íåäåëü. Ñîäåðæàëèñü 
æèâîòíûå â ñòàíäàðòíûõ óñëîâèÿõ âèâàðèÿ. Ýêñïåðèìåíò 
ïðîâîäèëè ñ âûïîëíåíèåì ýòè÷åñêèõ íîðì, ïðåäóñìîòðåí-
íûõ ìåæäóíàðîäíûìè ïðèíöèïàìè Åâðîïåéñêîé êîíâåíöèè 
«Î çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, êîòîðûå èñïîëüçóþòñÿ 
äëÿ ýêñïåðèìåíòîâ è â äðóãèõ íàó÷íûõ öåëÿõ» (Ñòðàñáóðã, 
1985) íîðì áèîìåäèöèíñêîé ýòèêè, îäîáðåííûõ Ïåðâûì 
Íàöèîíàëüíûì êîíãðåññîì Óêðàèíû ïî áèîýòèêå (2001), à 
òàêæå Çàêîíà Óêðàèíû ¹ 3447-IV «Ïðî çàõèñò òâàðèí â³ä 
æîðñòîêîãî ïîâîäæåííÿ» (Êèåâ,2006). 

Âñå æèâîòíûå áûëè ðàñïðåäåëåíû ñëåäóþùèì îáðà-
çîì: ïåðâàÿ ãðóïïà — èíòàêòíûå æèâîòíûå — (10 æèâîò-
íûõ), âòîðàÿ — æèâîòíûå ñ ìîäåëèðîâàííûì ñàõàðíûì 
äèàáåòîì — (20 æèâîòíûõ), òðåòüÿ ãðóïïà — æèâîòíûå, ñ 
ìîäåëèðîâàííûì ñàõàðíûì äèàáåòîì, ïîëó÷àâøèå ðåêîì-
áèíàíòíûé ýðèòðîïîýòèí (ðÝÏÎ) — (20 æèâîòíûõ). 

Ñàõàðíûé äèàáåò ó êðûñ ìîäåëèðîâàëè îäíîðàçîâûì 
ââåäåíèåì âíóòðèáðþøèííî ñòðåïòîçîòîöèíà (SIGMA, 
ÑØÀ) â äîçå 65 ìã íà 1 êã ìàññû òåëà. Ïåðâûå ñèìïòîìû 
ñàõàðíîãî äèàáåòà ïîÿâëÿëèñü ÷åðåç òðîå ñóòîê ïîñëå ââå-
äåíèÿ ñòðåïòîçîòîöèíà ó âñåõ êðûñ âòîðîé è òðåòüåé ãðóïï. 
Îòìå÷àëîñü ïîâûøåíèå óðîâíÿ ñàõàðà êðîâè â ñðåäíåì äî 
10,0 ììîëü/ë, à òàêæå óâåëè÷åíèå ïðèåìà âîäû ïðè ïîñòî-
ÿííîì óâåëè÷åíèè äèóðåçà. 

Íà÷èíàÿ ñ äåñÿòûõ ñóòîê (ïåðèîä ñòàáèëüíîé ãèïåð-
ãëèêåìèè) [12] êðûñàì òðåòüåé ãðóïïû ââîäèëè ïîäêîæíî 
ðÝÏÎ 3 ðàçà â íåäåëþ ïî 6 ÅÄ íà 100 ã ìàññû òåëà â òå÷åíèå 
îäíîãî ìåñÿöà. 

Æèâîòíûõ âûâîäèëè èç ýêñïåðèìåíòà ÷åðåç 2 íåäåëè è 1 
ìåñÿö îò íà÷àëà ýêñïåðèìåíòà äåêàïèòàöèåé ïîä ýôèðíûì 
íàðêîçîì, ïîñëå ÷åãî â ìèíèìàëüíûé ñðîê ïðîâîäèëè çàáîð 
5 ìë êðîâè è ýíóêëåàöèþ ãëàç. Âûâåäåíèå ýêñïåðèìåíòàëü-
íûõ æèâîòíûõ èç îïûòà ïðîâîäèëîñü îäíîâðåìåííî. 

Ãëàçíûå ÿáëîêè æèâîòíûõ ôèêñèðîâàëè â 10 % ðàñòâîðå 
ôîðìàëèíà â òå÷åíèå 24–48 ÷àñîâ, ïîñëå ÷åãî ïðîèçâîäèëè 
ñòàíäàðòíóþ ìåòîäèêó îáðàáîòêè ìàòåðèàëà (çàêëþ÷åíèå 
ìàòåðèàëà â ïàðàôèí, îêðàøèâàíèå ñðåçîâ ãåìàòîêñèëèíîì 
è ýîçèíîì). Ãèñòîìîðôîëîãè÷åñêèå èññëåäîâàíèÿ ïðîâîäè-
ëèñü íà áàçå ëàáîðàòîðèè ïàòîìîðôîëîãèè è ýëåêòðîííîé 
ìèêðîñêîïèè ñ èñïîëüçîâàíèåì ìèêðîñêîïà Jenamed 2. 

Óðîâåíü ýðèòðîïîýòèíà â ïëàçìå êðîâè è ñòåêëîâèäíîì 
òåëå îïðåäåëÿëñÿ ñ ïîìîùüþ èììóíîôåðìåíòíîãî àíàëèçà. 
Ïðè ýòîì èñïîëüçîâàëèñü ïëàíøåòû äëÿ êîëè÷åñòâåííî-
ãî èçìåðåíèÿ ýðèòðîïîýòèíà â ñûâîðîòêå, ïëàçìå è äðóãèõ 
áèîëîãè÷åñêèõ æèäêîñòÿõ êðûñ (E90028 Ra 96 Tests Enzym-
Linked Immunosorbent Assay Kit for Erythropoetin, ïðîèçâîä-
ñòâà ÑØÀ). 

Ñòàòèñòè÷åñêóþ îáðàáîòêó äàííûõ ïðîâîäèëè ñ èñïîëü-
çîâàíèåì ñòàòèñòè÷åñêîé ïðîãðàììû Statistica 9.0. 

Äëÿ àíàëèçà ðàçëè÷èé ìåæäó êîëè÷åñòâåííûìè ïî-
êàçàòåëÿìè â ñðàâíèâàåìûõ ãðóïïàõ èñïîëüçîâàëè ïàðà-
ìåòðè÷åñêèé äèñïåðñèîííûé àíàëèç (ANOVA) ñ ïðåäâàðè-
òåëüíîé îöåíêîé íîðìàëüíîñòè ðàñïðåäåëåíèÿ ïî êðèòåðèþ 
Øàïèðî-Óèëêñà. Ïîñëå ïðîâåäåíèÿ äèñïåðñèîííîãî àíà-
ëèçà èñïîëüçîâàëè êðèòåðèé ìíîæåñòâåííîãî ñðàâíåíèÿ 
Íüþìàíà-Êåéëñà. 

Ðåçóëüòàòû èññëåäîâàíèÿ 

Ïðè èññëåäîâàíèè óðîâíÿ ýðèòðîïîýòèíà â 
ïåðèôåðè÷åñêîé êðîâè ó êðûñ ñî ñòðåïòîçîòî-
öèíîâûì äèàáåòîì ñïóñòÿ 2 íåäåëè è 1 ìåñÿö ïî-
ñëå íà÷àëà ýêñïåðèìåíòà âûÿâëåíî îòñóòñòâèå 

äîñòîâåðíîãî èçìåíåíèÿ åãî êîíöåíòðàöèè 
(36,2±2,9 ïã/ ìë) (ð=0,07) è (35,0±5,4 ïã/ìë) ð=0,28 
ñîîòâåòñòâåííî, â ñðàâíåíèè ñ ãðóïïîé èíòàêòíûõ 
æèâîòíûõ. Ó êðûñ ñ âîñïðîèçâåäåííûì ñòðåïòî-
çîòîöèíîâûì äèàáåòîì, êîòîðûì ââîäèëè ðåêîì-
áèíàíòíûé ýðèòðîïîýòèí, íàìè áûëî âûÿâëåíî 
äîñòîâåðíîå óâåëè÷åíèå åãî óðîâíÿ ïî ñðàâíåíèþ 
ñ èíòàêòíûìè æèâîòíûìè è ñ æèâîòíûìè ñ âîñ-
ïðîèçâåäåííûì ñòðåïòîçîòîöèíîâûì äèàáåòîì 
(ð=0,0001). Ïðè ýòîì óðîâåíü ýðèòðîïîýòèíà áûë 
âûøå ñïóñòÿ ìåñÿö ïîñëå íà÷àëà ýêñïåðèìåíòà ïî 
ñðàâíåíèþ ñ äâóõíåäåëüíûì íàáëþäåíèåì (òàáë.1). 
Íî åñëè ñðàâíèòü äàííûå ïî êîíöåíòðàöèè ÝÏÎ 
â ïåðèôåðè÷åñêîé êðîâè ó ãðóïïû æèâîòíûõ ñî 
ñòðåïòîçîòîöèíîâûì äèàáåòîì, òî äîñòîâåðíîãî 
èçìåíåíèÿ ÷åðåç 1 ìåñÿö íå ïðîèñõîäèò, êàê è â 
ãðóïïå æèâîòíûõ ñ ìîäåëèðîâàííûì äèàáåòîì, êî-
òîðûì ââîäèëè ðÝÏÎ (ð=0,07). Íî ïðè ñðàâíåíèè 
äàííûõ ïî êîíöåíòðàöèè ÝÏÎ â ñòåêëîâèäíîì òåëå 
÷åðåç 1 ìåñÿö ó ãðóïïû æèâîòíûõ ñ ìîäåëèðîâàí-
íûì äèàáåòîì, êîòîðûì ââîäèëè ðÝÏÎ, ìû âèäèì 
äîñòîâåðíûé ðîñò óðîâíÿ ýðèòðîïîýòèíà (ð=0,02), 
â îòëè÷èå îò ãðóïïû æèâîòíûõ ñ ìîäåëèðîâàííûì 
ñàõàðíûì äèàáåòîì, ãäå äîñòîâåðíîãî èçìåíåíèÿ 
êîíöåíòðàöèè ÝÏÎ â ñòåêëîâèäíîì òåëå íå ïðîèñ-
õîäèò (òàáë. 1, 2). 

Ïîäîáíàÿ çàêîíîìåðíîñòü â èçìåíåíèè óðîâíÿ 
ýðèòðîïîýòèíà îòìå÷åíà è â ñòåêëîâèäíîì òåëå. 
Óæå ñïóñòÿ 2 íåäåëè ìû îáíàðóæèëè, ÷òî ó êðûñ 
ñî ñòðåïòîçîòîöèíîâûì äèàáåòîì è ó æèâîòíûõ 
ñ ýêñïåðèìåíòàëüíî âîñïðîèçâåäåííûì äèàáå-
òîì, êîòîðûì ââîäèëè ðÝÏÎ, êîíöåíòðàöèÿ ÝÏÎ 
áûëà äîñòîâåðíî âûøå, ÷åì ó èíòàêòíûõ æèâîò-
íûõ (431,5±14,1ïã/ìë) ð=0,001 è (497,8±20,5ïã/ìë) 
ð=0,0001 ñîîòâåòñòâåííî. ×åðåç 1 ìåñÿö ó êðûñ ñî 

Òàáëèöà 1. Ñðàâíåíèå êîíöåíòðàöèè ÝÏÎ â êðîâè êðûñ 
ñïóñòÿ 2 íåäåëè è 1 ìåñÿö ïîñëå ìîäåëèðîâàíèÿ ñàõàðíîãî 
äèàáåòà

Ãðóïïà
Óðîâåíü ÝÏÎ 
â êðîâè ïã/ìë 

(Ì±m)
SD ð

2 íåäåëè
(1) Èíòàêòíûå æèâîò-
íûå (n=10)

26,2±1,4 4,3

ð
1–2

=0,07
ð

1–3
=0,0001

ð
2–3

=0,0001

(2) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò 
(n=10)

36,2±2,9 9,4

(3) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò + 
ðÝÏÎ (n=10)

77,1±5,6 17,8

1 ìåñÿö
(2) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò 
(n=10)

35,0±5,4 17,09
ð

1–2
=0,28

ð
1–3

=0,0001
ð

2–3
=0,0001

(3) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò + 
ðÝÏÎ (n=10)

90,2±7,9 17,8
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ñòðåïòîçîòîöèíîâûì äèàáåòîì äîñòîâåðíîé ðàç-
íèöû â êîíöåíòðàöèè ÝÏÎ â ñòåêëîâèäíîì òåëå 
ïî ñðàâíåíèþ ñ èíòàêòíûìè æèâîòíûìè íå íàáëþ-
äàëîñü (362,9±15,45ïã/ìë) ð=0,2. Â òî æå âðåìÿ ó 
èíòàêòíûõ æèâîòíûõ è æèâîòíûõ ñ âîñïðîèçâåäåí-
íûì ýêñïåðèìåíòàëüíî äèàáåòîì, êîòîðûì ââîäè-
ëè ðåêîìáèíàíòíûé ýðèòðîïîýòèí, â ñòåêëîâèäíîì 
òåëå íàáëþäàëîñü äîñòîâåðíîå óâåëè÷åíèå êîíöåí-
òðàöèè ÝÏÎ (545,7±17,67ïã/ìë) ð=0,0001 (òàáë. 2). 

Êîíöåíòðàöèÿ ãåìîãëîáèíà ó ýêñïåðèìåíòàëü-
íûõ æèâîòíûõ ïðè íàáëþäåíèè çà íèìè íà ïðîòÿ-
æåíèè 2 íåäåëü è 1 ìåñÿöà îòëè÷àëàñü. Òàê, ñïóñòÿ 
2 íåäåëè îíà ñîñòàâèëà 169 ã/ë, à ñïóñòÿ 1 ìåñÿö — 
150,4 ã/ë). Ïðè ââåäåíèè ðÝÏÎ ýêñïåðèìåíòàëü-
íûì æèâîòíûì îòìå÷àåòñÿ ïîâûøåíèå êîíöåíòðà-
öèè ãåìîãëîáèíà êàê ÷åðåç 2 íåäåëè ïîñëå íà÷àëà 
ýêñïåðèìåíòà, òàê è ñïóñòÿ 1 ìåñÿö. ×åðåç 2 íåäåëè 
êîíöåíòðàöèÿ ïîâûøàëàñü äî 249,2 ã/ë, à ñïóñòÿ 1 
ìåñÿö — äî 200,3 ã/ë. Ïàðàëëåëüíî ñ íàðàñòàíèåì 
êîíöåíòðàöèè ãåìîãëîáèíà îòìå÷àëîñü òàêæå óâå-
ëè÷åíèå êîëè÷åñòâà ýðèòðîöèòîâ. Ïðè ââåäåíèè 
ýêñïåðèìåíòàëüíûì æèâîòíûì ðÝÏÎ êîëè÷åñòâî 
ýðèòðîöèòîâ óâåëè÷èâàëîñü êàê ñïóñòÿ 2 íåäåëè 
ïîñëå íà÷àëà ýêñïåðèìåíòà, òàê è ÷åðåç 1 ìåñÿö. 
Ñïóñòÿ 2 íåäåëè êîëè÷åñòâî ýðèòðîöèòîâ óâåëè÷è-
ëîñü äî 8,41012/ë, à ñïóñòÿ 1 ìåñÿö–äî 10,91012/ë. 
Ó ýêñïåðèìåíòàëüíûõ æèâîòíûõ ñ âîñïðîèçâåäåí-
íûì ñòðåïòîçîòîöèíîâûì äèàáåòîì ñïóñòÿ 2 íåäå-
ëè êîëè÷åñòâî ýðèòðîöèòîâ ðàâíÿëîñü (6,81012/ë), 
à ñïóñòÿ 1 ìåñÿö — (4,81012/ë). 

Â ïðîöåññå ìîäåëèðîâàíèÿ äèàáåòà ó êðûñ â ñåí-
ñîðíîé ÷àñòè ñåò÷àòîé îáîëî÷êè â çàâèñèìîñòè îò 
äëèòåëüíîñòè ýêñïåðèìåíòà îáíàðóæèâàþòñÿ ïàòî-
ëîãè÷åñêèå èçìåíåíèÿ âñåõ ñëîåâ ñåò÷àòêè ðàçëè÷-
íîé ñòåïåíè âûðàæåííîñòè. Åñëè ñïóñòÿ 2 íåäåëè 

Òàáëèöà 2. Ñðàâíåíèå óðîâíÿ ÝÏÎ â ñòåêëîâèäíîì òåëå ó 
êðûñ ñ äëèòåëüíîñòüþ ñàõàðíîãî äèàáåòà 2 íåäåëè è 1 ìåñÿö 

Ãðóïïà

Óðîâåíü ÝÏÎ 
â ñòåêëîâèäíîì 

òåëå ïã/ìë 
Ì±m

SD ð

2 íåäåëè
(1) Èíòàêòíûå æèâîò-
íûå (n=10)

331,6±21,8 57,7

ð 
1–2

=0,001 
ð

 1–3=
0,0001 

ð
2–3

=0,0246

(2) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò 
(n=10)

431,5±14,1 37,2

(3) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò + 
ðÝÏÎ (n=10)

497,8±20,5 54,2

1 ìåñÿö
(2) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò 
(n=10)

362,9±15,45 40,9
ð 

1–2
=0,2 

ð
 1–3=

0,0001 
ð

2–3
=0,0001

(3) Ìîäåëèðîâàííûé 
ñàõàðíûé äèàáåò + 
ðÝÏÎ (n=10)

545,7±17,67 46,8

ïîñëå íà÷àëà ýêñïåðèìåíòà íàèáîëåå âûðàæåíû 
èçìåíåíèÿ â ñëîå ãàíãëèîçíûõ êëåòîê è âíóòðåí-
íåì ñåò÷àòîì ñëîå, òî ñïóñòÿ 1 ìåñÿö ïîðàæåíû âñå 
ñëîè. Ñïóñòÿ 2 íåäåëè îòìå÷àåòñÿ îòåê ñåò÷àòêè 
ñðåäíåé ñòåïåíè âûðàæåííîñòè è ðàçâîëîêíåíèå 
àêñîíîâ ãàíãëèîçíûõ êëåòîê (ðèñ. 1). Ìåñòàìè îò-
ìå÷àåòñÿ íàëè÷èå äåãåíåðàöèè àêñîíîâ ñ îáðàçîâà-
íèåì ïóñòîò ðàçëè÷íîé ôîðìû è ðàçìåðîâ. 

Ñïóñòÿ 1 ìåñÿö íàðàñòàåò îòåê è âàêóîëüíàÿ 
äåãåíåðàöèÿ ãàíãëèîçíûõ êëåòîê. ßäðà ñòàíîâÿò-
ñÿ ïóçûðüêîâèäíûìè, èñ÷åçàåò âíóòðèöèòîïëàç-
ìàòè÷åñêàÿ çåðíèñòîñòü. Êëåòêè îêðóãëÿþòñÿ è 
ñòàíîâÿòñÿ ïóçûðüêîâèäíûìè. Íà ïðîòÿæåíèè 
ñëîÿ ãàíãëèîçíûõ êëåòîê îòìå÷àåòñÿ êëåòî÷íûé 
ïîëèìîðôèçì. ×åðåäóþòñÿ ó÷àñòêè ïëîòíîãî ðàñ-
ïîëîæåíèÿ ãàíãëèîçíûõ êëåòîê ñ ïèêíîòè÷åñêè-
ìè ÿäðàìè ñ ó÷àñòêàìè ïîëíîãî îòñóòñòâèÿ êëåòîê. 
Â ñëó÷àÿõ íàèáîëåå âûðàæåííîãî îòåêà è äåãåíåðà-
öèè íåéðîíîâ âíóòðåííèå ñëîè ñåò÷àòîé îáîëî÷êè 
ïðèíèìàþò ñåò÷àòûé âèä (ðèñ. 2). 

Îïðåäåëåííûå èçìåíåíèÿ âûÿâëÿþòñÿ è â êðî-
âåíîñíûõ ñîñóäàõ ñåò÷àòîé îáîëî÷êè, ïðåèìóùå-
ñòâåííî ðàñïîëàãàþùèõñÿ âî âíóòðåííèõ ñëîÿõ 
ñåò÷àòîé îáîëî÷êè. Èçìåíåíèÿ êàñàþòñÿ êàê àðòå-
ðèàëüíûõ, òàê è âåíîçíûõ ñîñóäîâ. Ñòåíêà àðòåðè-
àëüíûõ ñîñóäîâ íåðàâíîìåðíî óòîëùåíà, à ìåñòàìè 
ðàçðóøåíà (ðèñ. 3). 

Ïðè ýòîì íåðàâíîìåðíî ðàñïðåäåëåíû ýíäîòå-
ëèîöèòû, à âîêðóã ñîñóäîâ îïðåäåëÿþòñÿ ôîêàëü-
íûå ïðîëèôåðàòû êðóãëûõ êëåòîê, ñêëàäûâàþùèõ-
ñÿ â êðóãëûå èëè ðîçåòêîïîäîáíûå îáðàçîâàíèÿ. Ïî 
âñåé âèäèìîñòè, îíè ïðåäñòàâëÿþò ñîáîé ó÷àñòêè 
ïðîëèôåðàöèè ãëèàëüíûõ ýëåìåíòîâ, ìèãðèðóþ-
ùèõ èç ñðåäíèõ ñëîåâ ñåò÷àòêè. Âåíîçíûå ñîñóäû 
èçâèëèñòûå, èíîãäà ñî ñïàâøåéñÿ ñòåíêîé. Ýíäîòå-
ëèàëüíûå êëåòêè ðàçëè÷íîãî ðàçìåðà. Âîêðóã ñîñó-
äîâ îïðåäåëÿåòñÿ ïåðèâàñêóëÿðíûé îòåê. 

Ñïóñòÿ 1 ìåñÿö ïîñëå íà÷àëà ýêñïåðèìåíòà íå-
ðåäêî âáëèçè êàïèëëÿðíûõ ñîñóäîâ âèäíû áàçî-
ôèëüíî îêðàøèâàþùèåñÿ ãîìîãåííûå ó÷àñòêè, 
ïðåäñòàâëÿþùèå ñîáîé, ïî âñåé âèäèìîñòè, äå-
ãåíåðàòèâíî èçìåíåííûå íåðâíûå âîëîêíà. Ïðè 
íàèáîëåå âûðàæåííûõ èçìåíåíèÿõ ñåò÷àòêè âîêðóã 
ñîñóäîâ îáðàçóþòñÿ ìóôòû èç êëåòîê ñ îêðóãëûìè 
ñâåòëûìè ÿäðàìè è ñëàáî áàçîôèëüíîé öèòîïëàç-
ìîé. ×àñòü ïîäîáíûõ êëåòîê ïîäâåðãíóòà âàêóîëü-
íîé äåãåíåðàöèè. Âîçìîæíî, ýòè êëåòêè ïðåäñòàâ-
ëÿþò ñîáîé ïðîëèôåðèðóþùèå ïåðèöèòû. 

Âûøåïðèâåäåííûå ñòðóêòóðíûå èçìåíåíèÿ ñî-
ñóäîâ ñåò÷àòîé îáîëî÷êè ïðåäïîëàãàþò âîçìîæ-
íîñòü ðàçâèòèÿ ñåðüåçíûõ íàðóøåíèé êðîâîîáðà-
ùåíèÿ â íåé. Îá ýòîì ñâèäåòåëüñòâóåò êàê íàëè÷èå 
îòåêà âíóòðåííèõ ñëîåâ ñåò÷àòîé îáîëî÷êè, ïðè-
âåäåííîãî âûøå, òàê è íåðåäêî îáíàðóæèâàþùèå-
ñÿ ôîêàëüíûå êðîâîèçëèÿíèÿ, êîòîðûå ÷àùå âñåãî 
ìîæíî îáíàðóæèòü âî âíóòðåííèõ ñëîÿõ ñåò÷àòêè 
(âíóòðåííèé ÿäåðíûé è âíóòðåííèé ïëåêñèôîðì-
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Ðèñ.1. Îòåê âíóòðåííèõ ñëîåâ ñåò÷àòîé îáîëî÷êè êðûñû 
ïðè ýêñïåðèìåíòàëüíîì äèàáåòå ïðè äëèòåëüíîñòè íàáëþ-
äåíèÿ íà ïðîòÿæåíèè 2 íåäåëü. Îïðåäåëÿåòñÿ îòåê âíóòðåí-
íåãî ïëåêñèôîðìíîãî ñëîÿ. Ñëîé íàíãëèîçíûõ êëåòîê áåç 
ñóùåñòâåííûõ èçìåíåíèé. Ãåìàòîêñèëèí-ýîçèí. Õ 280. 

à

á

Ðèñ. 2. Ìîäåëèðîâàííûé äèàáåò. Ìåñÿö ïîñëå íà÷àëà 
ýêñïåðèìåíòà. à) âûðàæåííûé îòåê âíóòðåííåãî ïëåêñè-
ôîðìíîãî ñëîÿ ñåò÷àòîé îáîëî÷êè. Íåðàâíîìåðíîå ðàñ-
ïðåäåëåíèå ïîëèìîðôíûõ ãàíãëèîçíûõ êëåòîê. Ñåò÷àòûé 
âèä âíóòðåííèõ ñëîåâ ñåò÷àòêè. Âàêóîëüíàÿ äåãåíåðàöèÿ 
ãàíãëèîçíûõ êëåòîê. Ðàçðóøåíèå âíóòðåííåé ïîãðàíè÷íîé 
ìåìáðàíû; á) âûðàæåííàÿ äåñòðóêöèÿ âíóòðåííèõ ñëîåâ 
ñåò÷àòêè, êðîâåíîñíîãî ñîñóäà ñ ôîðìèðîâàíèåì ïñåâäî-
êèñòû. Äåñòðóêöèÿ âíóòðåííåé ïîãðàíè÷íîé ìåìáðàíû è 
ðàñïðîñòðàíåíèåì â ñòåêëîâèäíîì òåëå äåñòðóêòèâíî èç-
ìåíåííûõ ñòðóêòóðíûõ ýëåìåíòîâ ñåò÷àòêè. Ãåìàòîêñèëèí-
ýîçèí. Õ 280. 

à

á

Ðèñ. 3. Ìîäåëèðîâàííûé äèàáåò. Ìåñÿö ïîñëå íà÷àëà ýêñ-
ïåðèìåíòà. à) Äåãåíåðàöèÿ ýíäîòåëèîöèòîâ è ôîêàëüíîå 
ðàçðóøåíèå ñòåíêè àðòåðèîëû ñåò÷àòîé îáîëî÷êè. Êðîâü 
ãåìîëèçèðîâàíà. ×àñòü ýíäîòåëèàëüíûõ êëåòîê ñëóùåíà è 
âûïîëíÿåò ïðîñâåò ñîñóäà; á) Òðîìáîç êðîâåíîñíîãî ñî-
ñóäà ñî ñêîïëåíèåì â ïðîñâåòå ñëóùåííûõ äåãåíåðàòèâíî 
èçìåíåííûõ ýíäîòåëèîöèòîâ. Ãåìàòîêñèëèí-ýîçèí. Õ 280. 

íûé ñëîè (ðèñ. 4). Ïðè ýòîì âî âíóòðåííèõ ñëîÿõ 
ñåò÷àòêè îïðåäåëÿþòñÿ ïîëîñòè, âûïîëíåííûå 
ýðèòðîöèòàìè, íàðóøàåòñÿ ãèñòîàðõèòåêòîíèêà íà-
ðóæíîãî è âíóòðåííåãî ÿäåðíûõ ñëîåâ. 

Èíîãäà îáíàðóæèâàþòñÿ ó÷àñòêè ïîñëåäñòâèÿ 
êðîâîèçëèÿíèÿ, ñâîäÿùåãîñÿ ê ñêîïëåíèþ çåðåí 
ãåìîñèäåðèíà âî âíóòðåííåì ïëåêñèôîðìíîì ñëîå 
(ðèñ. 5). 

Ñóùåñòâåííûõ ñòðóêòóðíûõ èçìåíåíèé íàðóæ-
íûõ ñëîåâ ñåò÷àòîé îáîëî÷êè íå îáíàðóæèâàåòñÿ. 
Èñêëþ÷åíèåì ÿâëÿåòñÿ íàðóøåíèå ïðàâèëüíîé 
îðèåíòàöèè ñëîÿ ôîòîðåöåïòîðíûõ êëåòîê è îòåê 
íàðóæíûõ ÷ëåíèêîâ ôîòîðåöåïòîðîâ. 

Â ñåò÷àòêå ýêñïåðèìåíòàëüíûõ æèâîòíûõ, êîòî-
ðûì â ïðîöåññå âîñïðîèçâåäåíèÿ äèàáåòà ââîäèëñÿ 
ýðèòðîïîýòèí, ñïóñòÿ 1 ìåñÿö â 6 ñëó÷àÿõ ñóùå-
ñòâåííûå èçìåíåíèÿ ñòðóêòóðû ñåò÷àòêè, îïèñàí-
íûå âûøå, íå îáíàðóæåíû. Âûÿâëåííûå â 4 ñëó÷àÿõ 
èçìåíåíèÿ ñâîäÿòñÿ ê íåçíà÷èòåëüíîìó îòåêó öèòî-
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ïëàçìû ãàíãëèîçíûõ êëåòîê. Ïðè ýòîì íàðóøåíèÿ 
àðõèòåêòîíèêè èõ ðàñïîëîæåíèÿ è êëåòî÷íîãî ïî-
ëèìîðôèçìà íå îáíàðóæåíî (ðèñ. 6). Íå óìåíüøà-
åòñÿ ïëîòíîñòü ðàñïîëîæåíèÿ ãàíãëèîçíûõ êëåòîê. 
Íåò ñòðóêòóðíûõ èçìåíåíèé êðîâåíîñíûõ ñîñóäîâ 
ðàçëè÷íîãî êàëèáðà, ðàñïîëîæåííûõ âî âíóòðåí-
íèõ ñëîÿõ ñåò÷àòêè. 

Çàêëþ÷åíèå. Ïðè ýêñïåðèìåíòàëüíîì äèàáå-
òå ó êðûñ â ñåíñîðíîé ÷àñòè ñåò÷àòîé îáîëî÷êè 
îïðåäåëÿåòñÿ ðÿä ñòðóêòóðíûõ èçìåíåíèé, èìåþ-
ùèõ äèñòðîôè÷åñêèé õàðàêòåð è, âîçìîæíî, ñâÿ-
çàííûõ êàê ñ ïðÿìûì òîêñè÷åñêèì äåéñòâèåì, 
òàê è ñ íàðóøåíèåì êðîâîîáðàùåíèÿ. Ñòåïåíü 
ñòðóêòóðíûõ èçìåíåíèé ñåò÷àòêè íàðàñòàåò ñïó-
ñòÿ ìåñÿö ïîñëå íà÷àëà âîñïðîèçâåäåíèÿ ìîäåëè 
äèàáåòà. Ïîÿâëÿþòñÿ ñóùåñòâåííûå èçìåíåíèÿ 
êðîâåíîñíûõ ñîñóäîâ, â ÷àñòíîñòè, ðàçðóøåíèå 
ñòåíêè è äåãåíåðàöèè ýíäîòåëèîöèòîâ. Ïîäîáíûå 
èçìåíåíèÿ ñîïðîâîæäàþòñÿ ôîêàëüíûìè êðîâî-
èçëèÿíèÿìè. 

Ïðè ââåäåíèè ðÝÏÎ èçìåíåíèÿ ñåíñîðíîé ÷à-
ñòè ñåò÷àòêè ñâîäèëèñü ê íåçíà÷èòåëüíîìó îòåêó 
ãàíãëèîçíûõ êëåòîê. Ïðè ýòîì íàðóøåíèÿ ãèñòî-
àðõèòåêòîíèêè âñåõ ñëîåâ ñåò÷àòêè íå îáíàðóæè-
âàëîñü. Ââåäåíèå ðåêîìáèíàíòíîãî ýðèòðîïîýòèíà 
ýêñïåðèìåíòàëüíûì æèâîòíûì ñ ìîäåëèðîâàííûì 
ñàõàðíûì äèàáåòîì ñîïðîâîæäàåòñÿ ïîâûøåíè-
åì êîíöåíòðàöèè ãåìîãëîáèíà â ïåðèôåðè÷åñêîé 
êðîâè è ñòåêëîâèäíîì òåëå, à òàêæå êîëè÷åñòâà 
ýðèòðîöèòîâ. Òàêèì îáðàçîì ìîæíî ïðåäïîëîæèòü, 
÷òî ïðè ýòîì ìåíåå âûðàæåííûå ñòðóêòóðíûå èç-
ìåíåíèÿ ñåò÷àòîé îáîëî÷êè ñâÿçàíû ñ ÷àñòè÷íîé 
íîðìàëèçàöèåé êðîâîîáðàùåíèÿ, ñíèæåíèåì âû-
ðàæåííîñòè ãèïîêñèè, à òàêæå ñ âîçìîæíûì ïðî-
òåêòîðíûì äåéñòâèåì ýðèòðîïîýòèíà íåïîñðåä-
ñòâåííî íà íåéðîíû ñåò÷àòêè. 

Âûâîäû 

1. Ââåäåíèå æèâîòíûì ñ ìîäåëèðîâàííûì 
ñòðåïòîçîòîöèíîâûì äèàáåòîì ðåêîìáèíàíòíî-
ãî ýðèòðîïîýòèíà ïîäêîæíî â äîçå 6 ÅÄ íà 100 ã 
ìàññû òåëà 3 ðàçà â íåäåëþ íà ïðîòÿæåíèè 1 ìå-
ñÿöà ïðèâîäèò ê äîñòîâåðíîìó ïîâûøåíèþ êîí-
öåíòðàöèè ýðèòðîïîýòèíà â ïåðèôåðè÷åñêîé êðî-
âè äî (90,2±7,9) ïã/ìë è â ñòåêëîâèäíîì òåëå äî 
(545,7±17,67) ïã/ìë, â ñðàâíåíèè êàê ñ æèâîòíûìè 
ñî ñòðåïòîçîòîöèíîâûì äèàáåòîì, òàê è ñ èíòàêò-
íûìè æèâîòíûìè. 

2. ×åðåç 1 ìåñÿö ó êðûñ ñ ìîäåëèðîâàííûì 
ñòðåïòîçîòîöèíîâûì äèàáåòîì, êîòîðûì ââîäèëè 
ïîäêîæíî ðåêîìáèíàíòíûé ýðèòðîïîýòèí, â ñòå-
êëîâèäíîì òåëå ïðîèñõîäèò äîñòîâåðíîå óâåëè÷å-
íèå êîíöåíòðàöèè ýðèòðîïîýòèíà ïî ñðàâíåíèþ ñ 
äâóõíåäåëüíîé äëèòåëüíîñòüþ íàáëþäåíèÿ. 

3. Ââåäåíèå æèâîòíûì ñ ìîäåëèðîâàííûì 
ñòðåïòîçîòîöèíîâûì äèàáåòîì ðåêîìáèíàíòíîãî 
ÝÏÎ ïîäêîæíî â äîçå 6 ÅÄ íà 100 ã ìàññû òåëà 3 

Ðèñ. 4. Ìîäåëèðîâàííûé äèàáåò. Ìåñÿö ïîñëå íà÷àëà ýêñ-
ïåðèìåíòà. Âàêóîëüíàÿ äåãåíåðàöèÿ ãàíãëèîçíûõ êëåòîê, 
äåñòðóêöèÿ ñëîÿ íåðâíûõ âîëîêîí. Îïðåäåëÿåòñÿ äåñòðóê-
öèÿ ñòåíêè êðîâåíîñíîãî ñîñóäà ñåò÷àòêè è ôîêàëüíîå 
êðîâîèçëèÿíèå â ñëîé ãàíãëèîçíûõ êëåòîê. Ãåìàòîêñèëèí-
ýîçèí. Õ 280. 

Ðèñ. 5. Ìîäåëèðîâàííûé äèàáåò. Ìåñÿö ïîñëå íà÷àëà ýêñ-
ïåðèìåíòà. Âàêóîëüíàÿ äåãåíåðàöèÿ ãàíãëèîçíûõ êëåòîê, 
äåñòðóêöèÿ ñëîÿ íåðâíûõ âîëîêîí. Ñêîïëåíèå çåðåí ãå-
ìîñèäåðèíà âáëèçè ðàçðóøåííîãî ñîñóäà. Ãåìàòîêñèëèí-
ýîçèí. Õ 400. 

Ðèñ. 6. Ìîäåëèðîâàííûé äèàáåò ñ ââåäåíèåì ðåêîìáè-
íàíòíîãî ýðèòðîïîýòèíà. Ìåñÿö ïîñëå íà÷àëà ýêñïåðèìåí-
òà. Íåçíà÷èòåëüíûé îòåê ñëîÿ íåðâíûõ âîëîêîí è ãàíãëèîç-
íûõ êëåòîê. Ãåìàòîêñèëèí-ýîçèí. Õ 280. 
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ðàçà â íåäåëþ íà ïðîòÿæåíèè 1 ìåñÿöà ïðèâîäèò ê 
äîñòîâåðíîìó ïîâûøåíèþ óðîâíÿ ãåìîãëîáèíà è 
êîëè÷åñòâà ýðèòðîöèòîâ â ïåðèôåðè÷åñêîé êðîâè 
â ñðàâíåíèè ñ æèâîòíûìè ñî ñòðåïòîçîòîöèíîâûì 
äèàáåòîì. 

4. Ïðè âîñïðîèçâåäåíèè ñòðåïòîçîòîöèíîâîãî 
äèàáåòà îïðåäåëÿþòñÿ ñòðóêòóðíûå èçìåíåíèÿ ñåò-

÷àòîé îáîëî÷êè, áîëåå âûðàæåííûå ïðè äëèòåëüíî-
ñòè ýêñïåðèìåíòà 1 ìåñÿö, ïî ñðàâíåíèþ ñ äâóõíå-
äåëüíûì íàáëþäåíèåì. 

5. Èçìåíåíèÿ ñåíñîðíîé ÷àñòè ñåò÷àòêè ïðè 
ââåäåíèè ýðèòðîïîýòèíà ïðèâîäÿò ê íåçíà÷èòåëü-
íîìó îòåêó ãàíãëèîçíûõ êëåòîê áåç íàðóøåíèÿ ãè-
ñòîàðõèòåêòîíèêè âñåõ ñëîåâ ñåò÷àòêè. 
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