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There were studied the possibilities of correction of the processes of peroxide oxidation of lipids in uveitis with 
the help of the probiotic subalin in the experiment on 17 rabbits. It is shown that application of the subalin instilla-
tions under the conditions of allergic uveitis modeling decreases significantly the level of the POL products in the tear 
fluid and the concentration of the malonic dialdehyde decreases by 31 %, and the dienic conjugate contents — by 
10 % compared with their level in the group without probiotic application. The mechanism of the positive influence 
of subalin on the POL processes consists in its effect of the function of glutathione peroxidase, whose indices of activ-
ity increased by 53 % in the main group. 
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Ââåäåíèå. Âàæíîé çàäà÷åé ñîâðåìåííîé âè-
òðåîðåòèíàëüíîé õèðóðãèè ÿâëÿåòñÿ ðàçðàáîòêà è 
âíåäðåíèå â êëèíè÷åñêóþ ïðàêòèêó íîâûõ ìåòîäîâ 
ðåòèíîïåêñèè. Íà ñåãîäíÿøíèé äåíü äëÿ ýòèõ öå-
ëåé ïðèìåíÿåòñÿ ëàçåðíàÿ, êðèî- è äèàòåðìîêîà-
ãóëÿöèÿ. Ïðèìåíåíèå ýòèõ ìåòîäèê îáåñïå÷èâàåò 
ïðî÷íîå õîðèîðåòèíàëüíîå ñîåäèíåíèå â òå÷åíèå 
12–14 äíåé [1]. 

Ìåòîä âûñîêî÷àñòîòíîé ýëåêòðîñâàðêè áèî-
ëîãè÷åñêèõ òêàíåé (ÂÝÁÒ) øèðîêî ïðèìåíÿåòñÿ â 
îáùåé õèðóðãèè äëÿ ñîåäèíåíèÿ òêàíåé. Óñòàíîâ-
ëåíî, ÷òî ñâàðíîå ñîåäèíåíèå âîçíèêàåò ïðè ïðî-
õîæäåíèè ÷åðåç òêàíè ýëåêòðè÷åñêîãî òîêà âûñî-
êîé ÷àñòîòû. Ýêñïåðèìåíòàëüíî ïîäòâåðæäåíî, 
÷òî ýëåêòðè÷åñêèé ïðîáîé êëåòî÷íûõ ìåìáðàí (áåç 
ðàçðóøåíèÿ êëåòîê) ïðîèñõîäèò ïðè ÷àñòîòå äî 
100 êÃö (îïòèìóì 66 êÃö). Ïðè ýòîì ñóùåñòâåííîå 
ñíèæåíèå ñîïðîòèâëåíèÿ òêàíè â çîíå âîçäåéñòâèÿ 
ïðèâîäèò ê íåçíà÷èòåëüíîìó ïîâûøåíèþ òåìïå-
ðàòóðû. Â ðåçóëüòàòå òàêîãî âîçäåéñòâèÿ âîçíèêàåò 
ïðî÷íîå ñîåäèíåíèå òêàíè, îáóñëîâëåííîå ýëåê-
òðîòåðìè÷åñêîé äåíàòóðàöèåé áåëêîâûõ ìîëåêóë 
ñ ìèíèìàëüíûìè ñòðóêòóðíûìè ïîâðåæäåíèÿìè 
òêàíè [2], ÷òî ÿâëÿåòñÿ îäíèì èç îñíîâíûõ ïðåèìó-
ùåñòâ ìåòîäà ÂÝÁÒ ïî ñðàâíåíèþ ñ äèàòåðìîêîà-
ãóëÿöèåé. 

Íàìè, ñîâìåñòíî ñ èíñòèòóòîì ýëåêòðîñâàð-
êè èì. Å. Î. Ïàòîíà áûëè óñîâåðøåíñòâîâàíû ìå-
òîä è ðåæèìû ÂÝÁÒ, à òàêæå ðàçðàáîòàí ïðèáîð è 
îðèãèíàëüíûå èíñòðóìåíòû äëÿ ðàáîòû â ïîëîñòè 
ñòåêëîâèäíîãî òåëà [3]. Â ïðåäâàðèòåëüíîì ýêñïå-
ðèìåíòàëüíîì èññëåäîâàíèè íàìè óñòàíîâëåíî, ÷òî 
ïðî÷íîñòü õîðèîðåòèíàëüíîé àäãåçèè ïîñëå âîçäåé-
ñòâèÿ ÂÝÁÒ âûøå, ÷åì ïîñëå ëàçåðêîàãóëÿöèè [4]. 

Äëÿ èçó÷åíèÿ ìîðôîñòðóêòóðíûõ èçìåíåíèé 
ñåò÷àòêè ïîñëå ÂÝÁÒ è ëàçåðêîàãóëÿöèè ìû èñ-
ïîëüçîâàëè îïòè÷åñêóþ êîãåðåíòíóþ òîìîãðàôèþ 
(ÎÊÒ) êàê ìåòîä, ïîçâîëÿþùèé ïîëó÷àòü ïðèæèç-
íåííûå èçîáðàæåíèÿ õîðèîðåòèíàëüíîãî êîìïëåê-
ñà ñ âûñîêèì ïðîñòðàíñòâåííûì ðàçðåøåíèåì (10 
ìèêðîí). Âîçìîæíîñòü èñïîëüçîâàíèÿ ÎÊÒ äëÿ 
èçó÷åíèÿ ìîðôîñòðóêòóðíûõ èçìåíåíèé ñåò÷àòêè 
áûëà ïðîäåìîíñòðèðîâàíà ðÿäîì èññëåäîâàòåëåé 
[5, 6, 7]. 

Öåëü. Ñðàâíèòü ñòðóêòóðíûå èçìåíåíèÿ ñåò÷à-
òîé îáîëî÷êè ãëàçà êðîëèêà ïîñëå ìîíîïîëÿðíîé 
âûñîêî÷àñòîòíîé ýëåêòðîñâàðêè è ïîðîãîâîé äèîä-
íîé ëàçåðêîàãóëÿöèè ïðè ïîìîùè îïòè÷åñêîé êî-
ãåðåíòíîé òîìîãðàôèè. 

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ. Äëÿ ýêñïåðèìåí-
òà áûëè îòîáðàíû 3 âçðîñëûõ çäîðîâûõ êðîëèêà ïîðîäû 
Øèíøèëëà (6 ãëàç) ñ ìàññîé òåëà îò 2,5 äî 3,5 êã. Ïðåäâà-
ðèòåëüíî æèâîòíûì ïðîâîäèëàñü íåïðÿìàÿ áèíîêóëÿðíàÿ 
îôòàëüìîñêîïèÿ ñ öåëüþ èñêëþ÷åíèÿ àíîìàëèé ñåò÷àòîé 
îáîëî÷êè. Äëÿ ýëåêòðîñâàðèâàíèÿ èñïîëüçîâàëñÿ ìîäèôè-
öèðîâàííûé ïðèáîð ÅÊ — 300 Ì1 è îðèãèíàëüíûå èíñòðó-
ìåíòû. Íà ïðàâûõ ãëàçàõ ýêñïåðèìåíòàëüíûõ æèâîòíûõ 
õîðèîðåòèíàëüíàÿ ñïàéêà ôîðìèðîâàëàñü ïðè ïîìîùè ýí-

äîîêóëÿðíîãî çîíäà ëàçåðíûì èçëó÷åíèåì ñ äëèíîé âîëíû 
810 íì (Å = 200–300 ìÂò, t = 250 ìñ). Íà ëåâûõ ãëàçàõ âû-
ïîëíÿëàñü ÂÝÁÒ (I < 0,1 A, U = 15 Â, t < 1 ñ), ïðè÷åì àê-
òèâíûé ýëåêòðîä ââîäèëñÿ â ïîëîñòü ñòåêëîâèäíîãî òåëà, 
à èíäèôôåðåíòíûé ôèêñèðîâàëñÿ ê âåêîðàñøèðèòåëþ. 
Õèðóðãè÷åñêîå âìåøàòåëüñòâî âûïîëíÿëîñü ñ ñîáëþäåíè-
åì «Ïðàâèë îáðàùåíèÿ ñ ëàáîðàòîðíûìè æèâîòíûìè». Âî 
âðåìÿ ýêñïåðèìåíòà æèâîòíûå íàõîäèëèñü ïîä îáùèì íàð-
êîçîì (10 % ð-ð òèîïåíòàëà íàòðèÿ â äîçå 1 ìë/êã) è áûëè 
ôèêñèðîâàíû â ñïåöèàëüíîì ñòàíêå. Ïîñëå îáðàáîòêè 
îïåðàöèîííîãî ïîëÿ ñ ñîáëþäåíèåì âñåõ ïðàâèë àñåïòèêè 
è àíòèñåïòèêè ïðîèçâîäèëàñü ðåòðîáóëüáàðíàÿ àíåñòåçèÿ 
2 % ðàñòâîðîì ëèäîêàèíà ãèäðîõëîðèäà — 2,0 ìë. Çàòåì 
âûïîëíÿëñÿ ðàçðåç êîíúþíêòèâû ïàðàëëåëüíî ëèìáó â 1,5 
ìì îò íåãî íà 10 è 2 ÷àñàõ íà ïðàâûõ ãëàçàõ, è íà 4 è 8 
÷àñàõ íà ëåâûõ ãëàçàõ. Â 1,5–2 ìì îò ëèìáà, ñîîòâåòñòâåí-
íî êîíüþíêòèâîòîìèÿì V-îáðàçíûì êîïüåâèäíûì íîæîì 
ôîðìèðîâàëèñü ñêëåðîòîìèè. Ïîñëå óñòàíîâêè íà ðîãî-
âèöó ïëîñêîé êîíòàêòíîé ëèíçû äâóõïîðòîâûì äîñòóïîì â 
íèæíèõ îòäåëàõ ñåò÷àòîé îáîëî÷êè, ïîä ÄÇÍ âûïîëíÿëîñü 
8–10 àïïëèêàöèé. Â îäíó ñêëåðîòîìèþ ââîäèëñÿ ñâåòî-
âîä, ïîäñîåäèí¸ííûé ê èñòî÷íèêó êñåíîíîâîãî îñâåùåíèÿ, 
â äðóãóþ — ìîíîïîëÿðíûé ñâàðî÷íûé èëè ëàçåðíûé çîíä. 
Âñå ýíäîâèòðåàëüíûå èíñòðóìåíòû ñîîòâåòñòâîâàëè êà-
ëèáðó 20 G. Ñâàðî÷íàÿ àïïëèêàöèÿ âûïîëíÿëàñü ïîñðåä-
ñòâîì äîçèðîâàííîé êîìïðåññèè íà ðåòèíàëüíóþ òêàíü 
ìîíîïîëÿðíûì çîíäîì ñ ïîñëåäóþùèì âîçäåéñòâèåì òîêà 
âûñîêîé ÷àñòîòû. Çàòåì ïðîèçâîäèëîñü íàëîæåíèå øâîâ 
íà ñêëåðó è êîíüþíêòèâó. 

Ïîñëå âìåøàòåëüñòâà æèâîòíûì ïðîâîäèëàñü ñòàí-
äàðòíàÿ ïðîòèâîâîñïàëèòåëüíàÿ è àíòèìèêðîáíàÿ òåðàïèÿ. 
Æèâîòíûå îñìàòðèâàëèñü ìåòîäîì íåïðÿìîé áèíîêóëÿðíîé 
îôòàëüìîñêîïèè åæåäíåâíî íà ïðîòÿæåíèè îäíîãî ìåñÿöà. 
Êðîìå òîãî, âñåì ýêñïåðèìåíòàëüíûì æèâîòíûì ïðîâî-
äèëîñü ôîòîãðàôèðîâàíèå ãëàçíîãî äíà è îïòè÷åñêàÿ êî-
ãåðåíòíàÿ òîìîãðàôèÿ. Îöåíèâàëè îôòàëüìîñêîïè÷åñêèå 
îñîáåííîñòè ïîëó÷åííûõ àïïëèêàöèé, èçìåíåíèå îïòè÷å-
ñêîé ðåôëåêòèâíîñòè ñåò÷àòêè, à òàêæå åå òîëùèíó â çîíå 
âîçäåéñòâèÿ ÷åðåç 1 ÷àñ ïîñëå ýêñïåðèìåíòà, íà 7 äåíü è ÷å-
ðåç 1 ìåñÿö. 

ÐÅÇÓËÜÒÀÒÛ. ×åðåç 1 ÷àñ ïîñëå ëàçåðêîàãó-
ëÿöèè ó ýêñïåðèìåíòàëüíûõ æèâîòíûõ ïðè îôòàëü-
ìîñêîïèè îïðåäåëÿëñÿ êîàãóëÿò áåëî-ñåðîãî öâåòà 
ñ íå÷åòêèìè ãðàíèöàìè, ñîîòâåòñòâóþùèé ²² ñòåïå-
íè ïî l’Esperance (ðèñ. 1, ñì. âêëåéêó). Îáðàçîâàíèå 
ïèãìåíòà ïî âñåé ïëîùàäè êîàãóëÿòà íàáëþäàëîñü 
ñ 5 ïî 7 äåíü (ðèñ. 2, ñì. âêëåéêó). Ìàêñèìàëüíàÿ 
ïèãìåíòàöèÿ ïî âñåé ïîâåðõíîñòè êîàãóëÿòà áûëà 
îòìå÷åíà ÷åðåç 1 ìåñÿö ïîñëå ýêñïåðèìåíòà (ðèñ. 3, 
ñì. âêëåéêó). 

Íà îïòè÷åñêîé òîìîãðàììå ñåò÷àòêè ÷åðåç 1 
÷àñ ïîñëå ýêñïåðèìåíòà (ðèñ. 1) â ëîêóñå ëàçåðêîà-
ãóëÿöèè îòìå÷àåòñÿ óòîëùåíèå ñåò÷àòêè íà 15–27 
ìêì, ÷åòêî îãðàíè÷åííûé ó÷àñòîê âûñîêîé îïòè÷å-
ñêîé ïëîòíîñòè, ðàñïîëîæåííûé íà óðîâíå íàðóæ-
íûõ è ñðåäíèõ ñëîåâ ñåò÷àòêè ïðîòÿæåííîñòüþ äî 
250 ìêì. Âíóòðåííèå ñëîè ñåò÷àòêè âèçóàëèçèðó-
þòñÿ, îäíàêî îòìå÷àåòñÿ èõ íåðàâíîìåðíàÿ îïòè÷å-
ñêàÿ ïëîòíîñòü. ×åðåç 7 äíåé â ëîêóñå ëàçåðêîàãóëÿ-
öèè (ðèñ. 2) íàáëþäàåòñÿ î÷àã âûñîêîé îïòè÷åñêîé 
ïëîòíîñòè, çàõâàòûâàþùèé âñå ñëîè ñåò÷àòêè áåç 
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âèçóàëèçàöèè åå ñòðóêòóðíûõ ýëåìåíòîâ, ñ ïåðèôî-
êàëüíîé àòðîôèåé ïèãìåíòíîãî ýïèòåëèÿ. Òîëùèíà 
ñåò÷àòêè â îáëàñòè î÷àãà ìåíüøå ïî ñðàâíåíèþ ñ 
ïðèëåæàùèìè îòäåëàìè íà 10–16 ìêì. Âíóòðåííèå 
ñëîè ñåò÷àòêè íå âèçóàëèçèðóþòñÿ. ×åðåç ìåñÿö ïî-
ñëå ýêñïåðèìåíòà (ðèñ. 3) íà îïòè÷åñêîé òîìîãðàì-
ìå ñåò÷àòêè, â ëîêóñå ëàçåðêîàãóëÿöèè ñåò÷àòêà èñ-
òîí÷åíà íà 21–34 ìêì ïî ñðàâíåíèþ ñ èíòàêòíîé 
ïðèëåæàùåé ñåò÷àòêîé, åå ñòðóêòóðíûå ýëåìåíòû 
ïðàêòè÷åñêè íå âèçóàëèçèðóþòñÿ. 

Â ìåñòå ïðèëîæåíèÿ ìîíîïîëÿðíîãî çîíäà ñ 
ïîñëåäóþùåé ÂÝÁÒ ÷åðåç ÷àñ ïîñëå ýêñïåðèìåí-
òà ïðè îôòàëüìîñêîïèè îòìå÷àëîñü íåçíà÷èòåëü-
íîå ïîñåðåíèå ñåò÷àòêè â âèäå êîëüöà (ðèñ. 4, ñì. 
âêëåéêó). Ïðèìå÷àòåëüíûì ÿâëÿåòñÿ òî, ÷òî â ìå-
ñòå êîíòàêòà ýëåêòðîäà ñ ñåò÷àòêîé îôòàëüìîñêî-
ïè÷åñêèõ è ñòðóêòóðíûõ èçìåíåíèé ñåò÷àòêè ìû 
íå îòìå÷àëè. Êîëüöåâèäíîå îáðàçîâàíèå ïèãìåíòà 
ïî ïåðèôåðèè ñâàðî÷íîé àïïëèêàöèè íàáëþäà-
ëîñü óæå íà 3 ñóòêè, èíòåíñèâíîñòü ïèãìåíòàöèè 
óñèëèâàëàñü íà 7 äåíü ïîñëå ïðîâåäåíèÿ âìåøà-
òåëüñòâà (ðèñ. 5, ñì. âêëåéêó). ×åðåç ìåñÿö îòìå-
÷àëîñü îáðàçîâàíèå ïèãìåíòà â âèäå êîëüöà, áåç 
âèçóàëüíûõ èçìåíåíèé â öåíòðå àïïëèêàöèè (ðèñ. 
6, ñì. âêëåéêó). 

Íà îïòè÷åñêîé òîìîãðàììå ñåò÷àòêè êðîëè-
êà ÷åðåç ÷àñ ïîñëå ýêñïåðèìåíòà (ðèñ. 4), èçìå-
íåíèé òîëùèíû ñåò÷àòêè â ìåñòå âîçäåéñòâèÿ íå 
îáíàðóæåíî. Îòìå÷àþòñÿ ëèøü òî÷å÷íûå ó÷àñòêè 
ïîâûøåííîé îïòè÷åñêîé ïëîòíîñòè â íàðóæíûõ 
ñëîÿõ ñåò÷àòêè áåç âèäèìûõ äîïîëíèòåëüíûõ 
èçìåíåíèé ïðèëåæàùèõ ñòðóêòóð. ×åðåç 7 äíåé 
(ðèñ. 5) íà îïòè÷åñêîé òîìîãðàììå ñåò÷àòêè â 
çîíå âîçäåéñòâèÿ óäàëîñü îáíàðóæèòü äâà ó÷àñò-
êà ãèïåððåôëåêòèâíîñòè áåç óâåëè÷åíèÿ òîëùè-
íû, ñ íåèçìåíåííîé ñòðóêòóðîé ñåò÷àòêè ìåæäó 
íèìè. ×åðåç ìåñÿö (ðèñ. 6) îòìå÷àþòñÿ äâà îãðà-
íè÷åííûõ ëîêóñà íåñêîëüêî ïîâûøåííîé îïòè-
÷åñêîé ïëîòíîñòè, äèàìåòðîì îò 43 äî 47 ìêì, 
áåç äðóãèõ âèäèìûõ èçìåíåíèé îêðóæàþùåé ñåò-
÷àòêè. 

ÇÀÊËÞ×ÅÍÈÅ 

Ïîðîãîâàÿ äèîäíàÿ ëàçåðíàÿ êîàãóëÿöèÿ ÿâëÿ-
åòñÿ áîëåå òðàâìàòè÷íîé äëÿ ñåò÷àòêè, çàõâàòûâàåò 
âñå åå ñëîè è â ïåðâûå äíè ñîïðîâîæäàåòñÿ óòîëùå-
íèåì ñåò÷àòêè (îòåê). ×åðåç 7 äíåé ñåò÷àòêà â çîíå 
âîçäåéñòâèÿ èñòîí÷åíà, ñòðóêòóðíûå ýëåìåíòû åå 
ïðàêòè÷åñêè íå âèçóàëèçèðóþòñÿ. Ïîñëå âûñîêî÷à-
ñòîòíîé ýëåêòðîñâàðêè áèîëîãè÷åñêèõ òêàíåé òîë-
ùèíà ñåò÷àòêè âîêðóã çîíû âîçäåéñòâèÿ è â ñàìîé 
çîíå ïðàêòè÷åñêè íå ìåíÿåòñÿ â ðàçëè÷íûå ñðîêè 
ïîñëå âîçäåéñòâèÿ, ìîðôîëîãè÷åñêèå èçìåíåíèÿ 
ñåò÷àòêè íîñÿò ìèíèìàëüíûé õàðàêòåð. 
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DIFFERENCES OF THE MORPHOSTRUCTURE CHANGES IN THE RETINA 
OF A RABBIT AFTER THE ACTION THE UNIPOLE HIGH-FREQUENCY ELECTRO-WELDING 
OF BIOLOGICAL TISSUES AND DIODE LASER COAGULATION ACCORDING TO THE DATA 

OF THE OPTICAL COHERENT TOMOGRAPHY 

Umanets N. N. Ivanitskaya E. V., Zavodnaya V. S., Levitskiy I. M. 

Odessa, Ukraine 

As a result of the experimental study it was established that the threshold diode laser coagulation is more trau-
matic — the retina in the zone of the action is thinned, its structural elements are practically not visualized, whereas 
after the high-frequency electro-welding of the biological tissues thickness around the zone of action and in zone 
itself is practically not changed, morphological changes in the retina are of the minimum nature. 


