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ULTRASTRUCTURAL CHANGES IN THE NERVOUS STRUCTURES OF THE RETINAL GANGLIONIC 
LAYER OF RATS IN THE DYNAMICS AFTER METHANOL INFLUENCE 

N. I. Molchanyuk, N. E. Dumbrova 

Odessa, Ukraine 

Changes in the ganglionic cells (GC) and processes of the Mullerian cells (PMUC) of the retinal ganglionic 
layer of rats were studied photo-optically and electron-microscopically in the dynamics (1–14 days) in response to 
the single introduction of methanol in the dose of 0.75 g/kg of the body mass. 

It is revealed that in response to the toxic effect of methanol in GC the increase of destructive changes in the 
intracellular structures in dynamics was observed. In PMUC there were also manifested unidirectional changes but 
they were expressed to a considerably lesser degree. It is necessary to emphasize that already in the early period (first 
24 hrs) significant phenomena of the alteration of the ultrastructures in the small GC were noted, which were also 
characteristic of PMUC. For obtaining more complete ideas about the nature of changes in the nervous structures of 
the eye under the effect of methanol the experiment will be continued. 
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Ïðîâåäåíî ñðàâíåíèå îñîáåííîñòåé ôîðìèðîâàíèÿ ïîñòòðàâìàòè÷åñêîãî ðóáöà ðîãîâèöû ó êðîëèêîâ, 
â çàâèñèìîñòè îò ñïîñîáà ïðîâåäåíèÿ ïåðâè÷íîé õèðóðãè÷åñêîé îáðàáîòêè (ÏÕÎ) ïðîíèêàþùåãî ðàíåíèÿ 
ðîãîâèöû. Èññëåäîâàíèå ïðîâåäåíî íà 6 ãëàçàõ ó 3 êðîëèêîâ, êîòîðûì íàíîñèëîñü ñòàíäàðòíîå (6ìì) 
ïðîíèêàþùåå ðàíåíèå ðîãîâèöû, ïðè ýòîì ðàíà ðîãîâèöû ïðàâîãî ãëàçà óøèâàëàñü ñêâîçíûìè øâàìè, à 
ëåâîãî — íà 2/3 òîëùèíû ðîãîâèöû. Ñîïîñòàâëÿëèñü çíà÷åíèÿ êîýôôèöèåíòà, êîòîðûé ðàññ÷èòûâàëñÿ 
êàê îòíîøåíèå äëèíû ðóáöà ðîãîâèöû ê åãî ïëîùàäè, íà 30 äåíü ïîñëå òðàâìû è ÏÕÎ. Óñòàíîâëåíî, ÷òî 
ïðåäëîæåííûé êîýôôèöèåíò ïðè ÏÕÎ ñ íàëîæåíèåì ñêâîçíûõ ðîãîâè÷íûõ øâîâ ñîñòàâëÿë 0,062–0,064, 
à ïðè íàëîæåíèè øâîâ íà 2/3 òîëùèíû ðîãîâè÷íîé ðàíû — 0,0060–0,0064, ÷òî ñâèäåòåëüñòâóåò î ôîð-
ìèðîâàíèè ìåíüøåãî ïî ïëîùàäè ðóáöà ðîãîâèöû ïðè ïðîâåäåíèè ÏÕÎ ñ èñïîëüçîâàíèåì ñêâîçíûõ øâîâ. 
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Ê³ëüê³ñíî îö³íèòè ïåðåâàãè òîãî ÷è ³íøîãî 
ñïîñîáó ïåðâèííî¿ õ³ðóðã³÷íî¿ îáðîáêè (ÏÕÎ) ïðî-
íèêàþ÷èõ ïîðàíåíü ðîã³âêè âàæêî, îñê³ëüêè â êîæ-
íîìó âèïàäêó ðàíà º ³íäèâ³äóàëüíîþ ÿê ïî äîâæèí³, 
òàê ³ ïî ëîêàë³çàö³¿. Äàí³ êåðàòîòîïîìåòð³¿ º ëèøå 
â³äíîñíèìè, îñê³ëüêè âîíè çàëåæàòü íå ëèøå â³ä 
ÿêîñò³ ïðîâåäåíîãî õ³ðóðã³÷íîãî âòðó÷àííÿ, à ³ â³ä 
ëîêàë³çàö³¿ òà äîâæèíè ðàíè ðîã³âêè. 

Ìåòà. Ðîçðîáèòè ìåòîä ê³ëüê³ñíî¿ îö³íêè îñî-
áëèâîñòåé ôîðìóâàííÿ ïîñòòðàâìàòè÷íîãî ðóáöÿ 
ðîã³âêè âíàñë³äîê ïðîíèêàþ÷èõ ïîðàíåíü ðîã³âêè â 
çàëåæíîñò³ â³ä ñïîñîáó ÏÕÎ. 

ÌÀÒÅÐ²ÀË ÒÀ ÌÅÒÎÄÈ ÄÎÑË²ÄÆÅÍÍß. 
Äëÿ ìîæëèâîñò³ ê³ëüê³ñíî¿ îö³íêè îñîáëèâîñòåé ôîðìóâàí-
íÿ ïîñòòðàâìàòè÷íîãî ðóáöÿ ðîã³âêè ð³çíî¿ äîâæèíè òà ôîð-
ìè íàìè çàïðîïîíîâàíî ââåñòè êîåô³ö³ºíò, ùî áóäå âèçíà-
÷àòèñÿ â³äíîøåííÿì äîâæèíè ðóáöÿ äî éîãî ïëîù³. 

Åêñïåðèìåíòàëüíèì òâàðèíàì, íà áàç³ â³âàð³þ ÄÓ «²í-
ñòèòóòó î÷íèõ õâîðîá ³ òêàíèííî¿ òåðàï³¿ ³ì. Â. Ï. Ô³ëàòîâà 

ÀÌÍ Óêðà¿íè», êðîëèêàì ïîðîäè øèíøèëà ìàñîþ 2–3,5 
êã íà îáîõ î÷àõ çà äîïîìîãîþ ðîçðîáëåíîãî íàìè ïðèñòðîþ 
(Ïàòåíò Óêðà¿íè ¹ 40150 â³ä 25.03.2009) íàíîñèëàñü ñòàí-
äàðòíà — 6 ìì äîâæèíîþ ë³í³éíà ðàíà ðîã³âêè ç ð³çàíî — 
ðâàíèìè êðàÿìè ïî ðîçðîáëåí³é íàìè ìåòîäèö³ (Ïàòåíò 
Óêðà¿íè ¹ 40227 â³ä 25.03.09). Íàñêð³çíà ðîã³âêîâà ðàíà 
óøèâàëàñü çà äîïîìîãîþ âóçëóâàòèõ øâ³â ç íåéëîíó 10/00, 
ÿêèìè ïðîøèâàëàñü âñÿ òîâùèíà ðîã³âêè íà ïðàâèõ î÷àõ, à 
íà ë³âèõ — àíàëîã³÷íèìè øâàìè, ò³ëüêè íà 2/3 ¿¿ òîâùèíè, 
çàëèøàþ÷è íåóøèòîþ çàäíþ òðåòèíó êðà¿â ðàíè. 

Ðîã³âêó òâàðèí ÷åðåç ì³ñÿöü ï³ñëÿ òðàâìè òà ÏÕÎ ôî-
òîãðàôóâàëè öèôðîâèì ôîòîàïàðàòîì â óìîâàõ îñâ³òëåííÿ 
ù³ëèííî¿ ëàìïè ïðè ïîãëÿä³ ïðÿìî (ìàë. 1). Ïîò³ì ôîòîãðà-
ô³¿ ïåðåíîñèëè â áàçó äàíèõ êîìï’þòåðà (ìàë. 2). Ìåòîäè-
êà âèçíà÷åííÿ êîåô³ö³ºíòó ïîëÿãàëà â íàñòóïíîìó: ïëîùà 
ðóáöÿ òà éîãî äîâæèíà âèçíà÷àëèñü ó ï³êñåëÿõ çà äîïîìîãîþ 
ãðàô³÷íèõ ðåäàêòîð³â, ï³ñëÿ ÷îãî äîâæèíó ðóáöÿ ä³ëèëè íà 
éîãî ïëîùó. 
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Ìàë. 1. Ôîòî òðàâìîâàíèõ î÷åé êðîëèêà ¹ 5 ÷åðåç 30 äí³â ï³ñëÿ íàíåñåííÿ ñòàíäàðòèçîâàíîãî ïðîíèêàþ÷îãî ïîðàíåííÿ 
ðîã³âêè ç ÏÕÎ: ïðàâîðó÷ — íàñêð³çíèìè øâàìè, çë³âà — íà 2/3. 

ÐÅÇÓËÜÒÀÒÈ ÄÎÑË²ÄÆÅÍÜ. Ðåçóëüòàòè âè-
çíà÷åííÿ äîâæèíè òà ïëîù³ ðóáö³â ðîã³âêè, ÿê³ 
ñôîðìóâàëèñÿ ÷åðåç 30 äí³â ï³ñëÿ íàíåñåííÿ ñòàí-
äàðòèçîâàíîãî ïðîíèêàþ÷îãî ïîðàíåííÿ ðîã³âêè òà 
ÏÕÎ, ïðîâåäåíèõ çà äîïîìîãîþ íàñêð³çíèõ òà øâ³â 
íà 2/3 ãëèáèíè ðàíè ïðåäñòàâëåí³ â òàáë. 1. 

Òàáëèöÿ 1 

Äîâæèíà òà ïëîùà ñôîðìîâàíîãî ðóáöÿ ó åêñïåðèìåíòàëü-
íèõ êðîëèê³â ï³ñëÿ ÏÕÎ ðàíè ðîã³âêè øâàìè ð³çíî¿ ãëèáèíè 

(âèçíà÷åí³ ó ï³êñåëÿõ).

¹/¹ ÏÕÎ
Äîâæèíà 

ðóáöÿ 
Ïëîùà 
ðóáöÿ 

Êîåô³ö³ºíò

1  íàñêð³çí³ 244 3939 0,062
íà 2/3 245 40591 0,0060

2 íàñêð³çí³ 250 3886 0,064
íà 2/3 252 39711 0,0063

3 íàñêð³çí³ 252 4060 0,062
 íà 2/3 254 39656 0,0064

ÎÁÃÎÂÎÐÅÍÍß 

Îáñòåæåííÿ ïðîâîäèëèñü ÷åðåç 1 ì³ñÿöü ï³ñ-
ëÿ íàíåñåííÿ ïðîíèêàþ÷îãî ïîðàíåííÿ ðîã³âêè 
òà ÏÕÎ, îñê³ëüêè ïðîòÿãîì öüîãî ÷àñó çà äàíèìè 
ã³ñòîìîðôîëîã³÷íèõ äîñë³äæåíü (Cintron C., 1982, 
Melles G. R.J., 1990, Hammond C. J., 1996, Connon, 
2004) ñòèõàþòü ÿâèùà çàïàëåííÿ òà çàê³í÷óºòüñÿ 
ôîðìóâàííÿ ðóáöÿ. 

Â ðåçóëüòàò³ îá÷èñëåíü âèÿâëåíî, ùî ó âñ³õ 
êðîëèê³â ï³ñëÿ ñòàíäàðòèçîâàíîãî ïðîíèêàþ÷îãî 
ïîðàíåííÿ ðîã³âêè, ó ÿêèõ áóëà ïðîâåäåíà ÏÕÎ íà-
ñêð³çíèìè ðîã³âêîâèìè øâàìè, çàïðîïîíîâàíèé 
êîåô³ö³ºíò ñòàíîâèâ 0,060–0,064, ùî ñâ³ä÷èòü ïðî 
ôîðìóâàííÿ äîñòàòíüî âóçüêîãî ðóáöÿ ðîã³âêè. Ï³ñ-
ëÿ ÏÕÎ àíàëîã³÷íîãî ïîðàíåííÿ ðîã³âêè øâàìè íà 
2/3 ãëèáèíè ðàíè ðîã³âêè çàïðîïîíîâàíèé êîåô³ö³-
ºíò ñòàíîâèâ 0,0060–0,0064. Îòðèìàí³ äàí³ ñâ³ä÷àòü, 
ùî ïðîâåäåííÿ ÏÕÎ øâàìè íà 2/3 òîâùèíè ðîã³â-
êè, çàëèøàþ÷è íåóøèòîþ çàäíþ òðåòèíó ðîã³âêè, 
ïðèâîäèòü äî ôîðìóâàííÿ ðóáöÿ á³ëüøî¿ ïëîù³. 

Ôîðìóâàííÿ á³ëüø âóçüêîãî ðóáöÿ ðîã³âêè ï³ñ-
ëÿ ÏÕÎ ç íàñêð³çíèìè øâàìè, ìîæíà ïîÿñíèòè íå-
ãàéíèì çàêðèòòÿì âñ³º¿ òîâùèíè ðîã³âêè ç áëîêó-
âàííÿì íàäõîäæåííÿ ð³äèíè ç ïåðåäíüî¿ êàìåðè â 
ñòðîìó ðîã³âêè. Á³ëüø ñïðèÿòëèâå çàãîºííÿ òðàâìè 
ðîã³âêè ï³ñëÿ íàêëàäàííÿ íàñêð³çíèõ øâ³â ìîæå áóòè 
ïîâ’ÿçàíå ç ï³äâèùåíèì ôóíêö³îíóâàííÿì çàäíüî-
ãî åï³òåë³þ â öèõ óìîâàõ ÿê ñòðóêòóðè, ùî âîëîä³º 
äóæå âèñîêèìè ðåãåíåðàòèâíèìè òà ïîë³ïîòåíòíèìè 
âëàñòèâîñòÿìè, ïîòóæíèìè íàñîñíèìè ôóíêö³ÿìè, 
çàâäÿêè ÿêèì â òêàíèíè ðîã³âêè á³ëüø àêòèâíî òðàí-
ñïîðòóþòüñÿ ðå÷îâèíè, íåîáõ³äí³ äëÿ ¿¿ íîðìàëüíî¿ 
ä³ÿëüíîñò³. Ìîæëèâî ïðèïóñòèòè, ùî óìîâè, ñòâî-
ðåí³ ïðîâåäåííÿì íàñêð³çíèõ øâ³â, äàþòü äîäàòêîâ³ 
ìîæëèâîñò³ äëÿ ïðèñêîðåíîãî òà ïîêðàùåíîãî çä³é-
ñíåííÿ â³äíîâíîãî ïðîöåñó òêàíèí ðîã³âêè. 
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à)

á)

Ìàë. 2. Âèçíà÷åííÿ äîâæèíè òà ïëîù³ ðóáöÿ ðîã³âêè íà åêðàí³ êîìï’þòåðà ç³ çá³ëüøåííÿì çîáðàæåííÿ â ø³ñòü ðàç³â. à) íà-
ñêð³çí³ ðîã³âêîâ³ øâè; á) íà 2/3 òîâùèíè ðîã³âêè. 
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à)

á)

Ìàë. 3. Ãðàô³÷íå â³äîêðåìëåííÿ ïëîù³ ðóáöÿ â³ä éîãî äîâæèíè. Â ðåæèì³ ðîçøèðåíîãî ïåðåãëÿäó ã³ñòîãðàìè âèçíà÷àºìî 
ê³ëüê³ñòü ï³êñåë³â ïëîù³ ðóáöÿ òà ê³ëüê³ñòü ï³êñåë³â éîãî äîâæèíè. à) Äîâæèíà ðóáöÿ ïðè ïðîâåäåíí³ ÏÕÎ íàñêð³çíèìè øâà-
ìè ÷åðåç 30 äí³â ñòàíîâèòü 252 ï³êñåëÿ, à éîãî ïëîùà — 4060. á) Äîâæèíà ðóáöÿ ïðè ïðîâåäåíí³ ÏÕÎ øâàìè íà 2/3 ãëèáèíè 

ðîã³âêè ÷åðåç 30 äí³â ñòàíîâèòü 254 ï³êñåëÿ, à éîãî ïëîùà — 39656. 
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A COMPARISON OF WOUND HEALING IN FULL-THICKNESS AND 2/3 DEPTH SUTURED 
CORNEAL WOUNDS 

N. F. Bobrova, V. I. Shevchyk 

Odessa, Ukraine 

We compared corneal wound healing in 6 eyes (3 rabbits) sutured by full-thickness (right eye) and 2/3 depth su-
ture (left eye). The scar tissue was analyzed using our coefficient (as a ratio between scar length to its area) in 1 post-
operative month. This coefficient was 0.062±0.02 after 1 month for cases with full-thickness suture and 0.0063±0.002 
in case with 2/3 depth. 

These results can be explained by better functional conditions of the endothelium (in the full-thickness sutured 
cornea), as a structure with a considerable regeneration, polypotential properties and powerful pump function. 


