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Âñòóï. Ïðîáëåìà çàãîºííÿ òà ë³êóâàííÿ ð³çíîãî 
ðîäó ïîøêîäæåíü øê³ðè º àêòóàëüíîþ íà ñüîãîä-
í³øí³é äåíü. Ê³ëüê³ñòü ïàö³ºíò³â, ùî ñòðàæäàþòü â³ä 
õðîí³÷íèõ ðàí, òà ïîã³ðøåííÿ óìîâ çàãîºííÿ äîñÿãàº 
çíà÷íèõ ìàñøòàá³â. Çðîñòàííÿ ÷àñòîòè ñòèõ³éíèõ 
ëèõ, àâàð³é ³ êàòàñòðîô – àêòóàëüíà ïðîáëåìà ñüî-
ãîäåííÿ. Òðàâìè çà÷³ïàþòü âñ³ â³êîâ³ ãðóïè, àëå îñî-
áëèâî ìîëîäèõ ëþäåé. ×åðåç òðàâìè ùîð³÷íî ïîìè-
ðàº ïîíàä 5 ì³ëüéîí³â ëþäåé, ùî ìàéæå â 1,7 ðàçè 
ïåðåâèùóº ÷èñëî çàãèáëèõ, Â³ä Â²Ë / ÑÍ²Äó, òóáåð-
êóëüîçó òà ìàëÿð³¿ [19].

Ðàíîâèé ïðîöåñ, ÿêèé ðîçâèíóâñÿ ó â³äïîâ³äü 
íà ïîøêîäæåííÿ òêàíèíè, õàðàêòåðèçóºòüñÿ ñòà-
ä³éíèì ïåðåá³ãîì, ñòåðåîòèï ÿêîãî ïðèòàìàííèé 
ÿê õ³ðóðã³÷íèì, òàê ³ âèïàäêîâèì ðàíàì, íåçàëåæíî 
â³ä òîãî, àñåïòè÷í³ âîíè, ÷è ³íô³êîâàí³, çàãîþþòüñÿ 
ïåðâèííèì ÷è âòîðèííèì íàòÿãîì. Çà ì³ñöåâèìè òà 
çàãàëüíèì ðåàêö³ÿìè îðãàí³çìó éîãî ìîæíà ðîçãëÿ-
äàòè ÿê îêðåìèé âèïàäîê çàïàëåííÿ, äëÿ ÿêîãî òè-
ïîâèìè º ïîñë³äîâíà çì³íà äâîõ ôàç: äåñòðóêòèâíî¿ 
òà ðåïàðàòèâíî¿. Ñó÷àñíèé ïîãëÿä íà öþ ïðîáëåìó 
ïåðåäáà÷àº êîìïëåêñíèé âïëèâ íà âñ³ ëàíêè ïàòî-
ëîã³÷íîãî ïðîöåñó [10,3,7,14]. Öÿ ïðîáëåìà ìîæå 
áóòè âèð³øåíà ëèøå øëÿõîì ðîçêðèòòÿ ìåõàí³çì³â 
ôîðìóâàííÿ òðàâìàòè÷íî¿ õâîðîáè ³ ïîáóäîâè íà ö³é 
îñíîâ³ àëãîðèòìó ë³êóâàííÿ [13]. 

Àêòóàëüíèì íà ñüîãîäí³ º ñòâîðåííÿ ïðåïàðà-
ò³â íà îñíîâ³ ïðèðîäíî¿ ñèðîâèíè, òîìó íàøó óâàãó 
ïðèâåðíóëà ïîë³ôåíîëüíà ñïîëóêà ìåëàí³í, ïðîäó-
öåíòîì ÿêîãî º ì³êðîîðãàí³çìè Pseudonadsoniella 
brunea, âèñ³ÿí³ ³ç âåðòèêàëüíèõ ñêåëü îñòðîâà Ãà-
ë³íäåç (Óêðà¿íñüêà àíòàðêòè÷íà ñòàíö³ÿ «Àêàäåì³ê 
Âåðíàäñüêèé»). Ìè ñòâîðèëè íîâó ôàðìàêîëîã³÷íó 
êîìïîçèö³þ, äî ñêëàäó ÿêî¿ âõîäèòü – ìåëàí³í (0,1% 
Melanin), ðîç÷èíåíèé â (0,5% êàðáîïîë³ (Carbopol 
980)). Êàðáîïîë – öå ö³ëà ãðóïà ñïîëóê, ùî ÿâëÿþòü 
ñîáîþ êàðáîêñèàêðèëîâ³ ÷è êàðáîêñèâ³íèëîâ³ ïî-
ë³ìåðè, ÿê³ âèêîðèñòîâóþòü ÿê îñíîâó äëÿ ãåë³â òà 
êðåì-ãåë³â, ³ ÿê³ ìîæíà ðîçãëÿäàòè ÿê ì’ÿê³ ïîâ’ÿçêè. 

Íàøèìè ïîïåðåäí³ìè äîñë³äæåííÿìè ïîêàçàíî, 
ùî çàñòîñóâàííÿ ó ì³ñöåâîìó ë³êóâàíí³ êîìïîçè-
ö³éíî¿ ñóì³ø³ íà îñíîâ³ ìåëàí³íó äîçâîëèëî ïîì³òíî 
çíèçèòè ³íô³êóâàííÿ ðàíîâî¿ ïîâåðõí³, çìåíøèòè 

âì³ñò ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â ó ñè-
ðîâàòö³ êðîâ³ òà çìåíøèòè íàâàíòàæåííÿ íà àíòèîê-
ñèäàíòíó ñèñòåìó, òàêîæ çàãîºííÿ â³äáóâàëîñü áåç 
óòâîðåííÿ ãðóáîãî ðóáöÿ, òîáòî êîìïîçèö³ÿ âîëîä³º 
âèðàæåíèìè àíòèîêñèäàíòíèìè, àíòèáàêòåð³àëüíè-
ìè òà ïðîòèçàïàëüíèìè âëàñòèâîñòÿìè [20,21]. 

Îñê³ëüêè äî ñêëàäó êë³òèííèõ ìåìáðàí, êð³ì ë³-
ï³äíèõ êîìïîíåíò³â, âõîäÿòü á³ëêè, ÿê³ çàçíàþòü 
îêèñëþâàëüíî¿ ìîäèô³êàö³¿, áóëî ö³êàâî äîñë³äèòè ö³ 
ïðîöåñè ³ ó çäîðîâèõ, ³ ó òðàâìîâàíèõ òâàðèí ïðè çà-
ñòîñóâàíí³ íîâî¿ ôàðìàêîëîã³÷íî¿ êîìïîçèö³¿. 

Ìåòîþ äîñë³äæåííÿ áóëî äîñë³äèòè ä³þ ôàðìà-
êîëîã³÷íî¿ êîìïîçèö³¿ íà îêèñíó ìîäèô³êàö³þ á³ëê³â ó 
ñèðîâàòö³ êðîâ³ ïðè âèð³çàí³é ïëîùèíí³é ðàí³ øê³ðè.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ ìîäåëþ-
âàííÿ ðàíîâîãî ïðîöåñó âèêîðèñòîâóâàëè á³ëèõ íå-
ë³í³éíèõ ëàáîðàòîðíèõ ùóð³â-ñàìö³â â³êîì 3-5 ì³ñ., 
ìàñîþ 200-250 ã. Óòðèìàííÿ òâàðèí òà åêñïåðèìåí-
òè ïðîâåäåí³ çã³äíî åòè÷íèì ïðèíöèïàì, óõâàëå-
íèìè Ïåðøèì íàö³îíàëüíèì êîíãðåñîì Óêðà¿íè ç 
á³îåòèêè (âåðåñåíü 2001 ðîêó), ì³æíàðîäíèìè óãî-
äàìè òà íàö³îíàëüíèì çàêîíîäàâñòâîì ó ö³é ãàëóç³ 
[8] òà á³îåòè÷íîþ êîì³ñ³ºþ ÍÍÖ «²íñòèòóò á³îëîã³¿» 
Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ Òàðà-
ñà Øåâ÷åíêà. Ïåðåä ïî÷àòêîì åêñïåðèìåíòó ùóð³â 
óòðèìóâàëè íà êàðàíòèí³ òà ìàðêóâàëè íàíåñåííÿì 
íàäñ³÷îê íà âóøí³ ðàêîâèíè. Çà äîáó äî ïðîâåäåííÿ 
åêñïåðèìåíòó òâàðèí ï³ääàâàëè õàð÷îâ³é äåïðèâàö³¿ 
ç â³ëüíèì äîñòóïîì äî âîäè.

Óñ³õ òâàðèí ðîçä³ëÿëè íà ÷îòèðè åêñïåðèìåí-
òàëüí³ ãðóïè: I – êîíòðîëüíà, ìîäåëü ð³çàíî¿ ðàíè, 

�
– òâàðèíàì, ïî÷èíàþ÷è ç íàñòóïíîãî äíÿ ï³ñëÿ ìî-
äåëþâàííÿ ð³çàíî¿ ðàíè, äâ³÷³ íà äîáó âïðîäîâæ óñ³õ 
òåðì³í³â ñïîñòåðåæåííÿ íàíîñèëè íà ðàíîâó ïî-
âåðõíþ êàðáîïîë çà äîïîìîãîþ ìåòàëåâîãî øïàòå-

�
III – ï³ñëÿ ìîäåëþâàííÿ ðàíè, òâàðèíàì äâ³÷³ íà äîáó 
âïðîäîâæ óñüîãî åêñïåðèìåíòó íàíîñèëè ôàðìà-
êîëîã³÷íó êîìïîçèö³þ íà îñíîâ³ ìåëàí³íó. Îêðåìó 
ãðóïó ñêëàëè ³íòàêòí³ òâàðèíè, ó ÿêèõ âèçíà÷àëè ô³ç³-
îëîã³÷íèé ð³âåíü äîñë³äæóâàíèõ ïîêàçíèê³â.

Ïëîùèíí³ ðàíè â³äòâîðþâàëè íà ïîïåðåäíüî äå-
ï³ëüîâàí³é ä³ëÿíö³ øê³ðè, ó íàðêîòèçîâàíèõ ùóð³â 
(ò³îïåíòàë íàòð³þ (Biochemie GmbH/Austria), ó äî-
çóâàíí³ 5ìã/100ã). Äëÿ ìîäåëþâàííÿ ðàíè âèêî-
ðèñòîâóâàëè ïîïåðåäíüî âèãîòîâëåíèé êâàäðàòíèé 
òðàôàðåò, çà äîïîìîãîþ õ³ðóðã³÷íèõ ñêàëüïåëÿ òà 
ï³íöåòó âèð³çàëè øê³ðó ðîçì³ðîì 1×1 ñì2 [23]. Íàíå-
ñåííÿ ôàðìàêîëîã³÷íî¿ êîìïîçèö³¿ ïî÷èíàëè îäðàçó 
ï³ñëÿ â³äòâîðåííÿ ðàí ³ äî ïîâíîãî çàãîºííÿ.
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Òàê ÿê ïðè âèêîíàíí³ ðîáîòè äîñë³äæóâàâñÿ õàðàê-
òåð ïåðåá³ãó åêñïåðèìåíòàëüíîãî ³íô³êîâàíîãî ðà-
íîâîãî ïðîöåñó ì’ÿêèõ òêàíèí, òåðì³íàìè ñïîñòåðå-
æåííÿ áóëî îáðàíî éîãî êëþ÷îâ³ åòàïè çàãîºííÿ – 3, 
6, 9, 14 äîáè òà äåíü åï³òåë³çàö³¿ ðàíè, êîëè ïîñë³äîâ-
íî çì³íþºòüñÿ ôàçà ãîñòðèõ çàïàëüíèõ ÿâèù ç âèðà-
æåíîþ ã³äðàòàö³ºþ, ôàçàìè äåãðàäàö³¿ òà íåêðîë³çó, 
ïî÷àòêîì ðîçâèòêó ãðàíóëÿö³é, ïîâíèì çàïîâíåííÿì 
ïîâåðõí³ ðàíè ãðàíóëÿö³éíîþ òêàíèíîþ, ïî÷àòêîì 
êðàºâî¿ åï³òåë³çàö³¿ òà çàêðèòòÿì äåôåêòó ðàíè øê³-
ðîþ [6].

Äëÿ á³îõ³ì³÷íèõ äîñë³äæåíü âèêîðèñòîâóâàëè ñè-
ðîâàòêó êðîâ³. Âì³ñò á³ëêà âèì³ðþâàëè çà ìåòîäîì 
Ëîóð³ [12]. Âì³ñò ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â 
(ÎÌÁ) òà îë³ãîïåïòèä³â âèçíà÷àëè çà ð³âíåì êàðáî-
í³ëüíèõ ïîõ³äíèõ, ÿê³ âèÿâëÿþòüñÿ â ðåàêö³¿ ç 2,4-äè-
í³òðîôåí³ëã³äðàçèíîì [3].

Ñòàòèñòè÷íó îáðîáêó ðåçóëüòàò³â äîñë³äæåíü ïðî-
âîäèëè íà êîìï’þòåð³ ç âèêîðèñòàííÿì ïðîãðàìíîãî 
ïàêåòó Statistica 10 (StatSoft, Inc.) [4]. Îòðèìàí³ äàí³ 
òåñòóâàëè íà íîðìàëüíå ðîçïîä³ëåííÿ çà äîïîìîãîþ 
òåñòó Øàï³ðî-Â³ëêà òà ïåðåâ³ðÿëè ð³âí³ñòü äèñïåðñ³é 
çà òåñòîì Ëåâåíà. Ïîäàëüøèé îáðàõóíîê ðåçóëüòà-
ò³â â³äáóâàâñÿ çà äîïîìîãîþ äâîôàêòîðíîãî äèñ-
ïåðñ³éíîãî àíàë³çó (two-way ANOVA) ³ç ïîñò òåñòîì 
Áîíôåðîíí³. Îòðèìàí³ ðåçóëüòàòè íàâåäåí³ ó âèãëÿä³ 
ñåðåäíüîãî àðèôìåòè÷íîãî ± ñåðåäíüîêâàäðàòè÷-
íå â³äõèëåííÿ (äèñïåðñ³ÿ) – SD. Ðåçóëüòàòè ââàæàëè 
çíà÷óùèìè ïðè p  0,05.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Çã³äíî äàíèõ ë³òåðàòóðè, çà óìîâ îêèñíîãî ñòðåñó àê-
òèâí³ ôîðìè êèñíþ (ÀÔÊ) ïîøêîäæóþòü óñ³ á³îëîã³÷í³ 
ñòðóêòóðè. Çîêðåìà, çà óìîâ íàäì³ðíî¿ ãåíåðàö³¿ ÀÔÊ 
ðîçâèâàþòüñÿ ïðîöåñè íåêîíòðîëüîâàíî¿ ìîäèô³êà-
ö³¿ á³ëê³â, ÿê³ ñïðè÷èíÿþòü ôðàãìåíòàö³þ á³ëê³â, ¿õíþ 

äåíàòóðàö³þ, à òàêîæ óòâîðåííÿ ïåðâèííèõ àì³íî-
êèñëîòíèõ ðàäèêàë³â, ùî äàë³ âñòóïàþòü ó âòîðèííó 
âçàºìîä³þ ³ç ñóñ³äí³ìè àì³íîêèñëîòíèìè çàëèøêàìè, 
à öå â ö³ëîìó ñòâîðþº äîñèòü ñêëàäíó êàðòèíó ïîøêî-
äæóâàëüíî¿ ä³¿ ÀÔÊ íà á³ëêîâ³ ìàêðîìîëåêóëè. Âñå 
öå ïðèçâîäèòü äî âòðàòè á³ëêàìè ¿õíüî¿ á³îëîã³÷íî¿ 
àêòèâíîñò³ é ïîðóøåííÿ îáì³ííèõ, çîêðåìà ðåãåíå-
ðàòèâíèõ ïðîöåñ³â [9,15]. Íà äóìêó äîñë³äíèê³â, êèñ-
íåâîçàëåæíå îêèñíåííÿ á³ëê³â º ðàíí³ì ³íäèêàòîðîì 
ïîøêîäæåííÿ îðãàí³â ³ òêàíèí, à ïðîöåñè ÎÌÁ ïðè 
âñ³õ ïàòîëîã³÷íèõ ñòàíàõ ïîâèíí³ ïåðåáóâàòè ï³ä áåç-
ïåðåðâíèì ëàáîðàòîðíèì êîíòðîëåì [16].

Â õîä³ ïðîâåäåíèõ åêñïåðèìåíòàëüíèõ äîñë³-
äæåíü âñòàíîâëåíî, ùî ó ùóð³â ç âèð³çàíîþ ïëîùèí-
íîþ ðàíîþ áåç ë³êóâàííÿ (I ãðóïà), ó ñèðîâàòö³ êðîâ³ 
ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ð³âíÿ îêèñíî-ìîäèô³êî-
âàíèõ á³ëê³â (òàáë.).

Çîêðåìà, çðîñòàº ð³âåíü íåéòðàëüíèõ àëüäåã³äíèõ 
ïðîäóêò³â (ìàêñ. àáñîðáö³¿ ïðè 356 íì) – â 2.6, 2.6, 
2.6, 2.4 òà 1.8 ðàçà (p< 0,05), íà 3, 6, 9, 14 äîáó òà â 
äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ïîð³âíÿíî ç 
³íòàêòíîþ ãðóïîþ òâàðèí. 

Ïðè çàñòîñóâàíí³ êàðáîïîëó (II ãðóïà), äîñë³äæó-
âàíèé ïîêàçíèê òàêîæ çá³ëüøóºòüñÿ â 2.5, 2.4, 2.4, 2.2 
òà 1.6 ðàçà (p< 0,05), íà 3, 6, 9, 14 äîáó òà â äåíü ïî-
âíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ïîð³âíÿíî ç ãðóïîþ 
³íòàêòíèõ òâàðèí (òàáë.).

Ïðè íàíåñåíí³ íà ðàíîâó ïîâåðõíþ ôàðìàêîëîã³÷-
íî¿ êîìïîçèö³¿ (III ãðóïà), ïîêàçàíî çðîñòàííÿ àëüäå-
ã³äíèõ ïðîäóêò³â íà íà 3, 6, 9, 14 äîáó òà â äåíü ïî-
âíî¿ åï³òåë³çàö³¿ ðàíè â 2.6, 2.5, 2.3, 2.1 òà 1.4 ðàçà (p< 
0,05) â³äïîâ³äíî, ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè. 
Îäíàê, ïîêàçàíî çíèæåííÿ äàíîãî ïîêàçíèêà â äåíü 
ïîâíî¿ åï³òåë³çàö³¿ ðàíè â 1.2 ðàçà, ïîð³âíÿíî ç I ãðó-
ïîþ òâàðèí (òàáë.). 

Òàáëèöÿ.

Âì³ñò ïðîäóêò³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ó ñèðîâàòö³ êðîâ³ ùóð³â ïðè ð³çàí³é ðàí³ øê³ðè 
òà ïðè ë³êóâàíí³ ôàðìàêîëîã³÷íîþ êîìïîçèö³ºþ íà îñíîâ³ ìåëàí³íó, óì.îä. × ìã á³ëêà-1, 

(M ± m, n = 7)

Ãðóïè òâàðèí ×àñ, äîáà
Ïðîäóêòè íåéòðàëüíîãî õàðàêòåðó Ïðîäóêòè îñíîâíîãî õàðàêòåðó

356 íì,
àëüäîïîõ³äí³

370 íì,
êåòîïîõ³äí³

430 íì,
àëüäîïîõ³äí³

530 íì,
êåòîïîõ³äí³

²íòàêòí³ òâàðèíè – 0,101 ± 0,009 0,111 ± 0,010 0,094 ± 0,008 0,038 ± 0,003

I ãðóïà

3 0,267 ± 0,024* 0,154 ± 0,014* 0,163 ± 0,015* 0,128 ± 0,012*

6 0,264 ± 0,024* 0,165 ± 0,015* 0,168 ± 0,015* 0,126 ± 0,012*

9 0,258 ± 0,023* 0,152 ± 0,014* 0,166 ± 0,015* 0,124 ± 0,011*

14 0,239 ± 0,022* 0,159 ± 0,014* 0,171 ± 0,015* 0,119 ± 0,011*

Ïîâíà åï³òåë³çàö³ÿ 0,178 ± 0,016* 0,173 ± 0,016* 0,174 ± 0,016* 0,105 ± 0,009*

II ãðóïà

3 0,258 ± 0,023* 0,161 ± 0,014* 0,166 ± 0,015* 0,125 ± 0,012*

6 0,241 ± 0,022* 0,167 ± 0,015* 0,168 ± 0,015* 0,127 ± 0,012*

9 0,247 ± 0,022* 0,158 ± 0,014* 0,162 ± 0,014* 0,123 ± 0,011*

14 0,225 ± 0,020* 0,161 ± 0,014* 0,169 ± 0,015* 0,115 ± 0,010*

Ïîâíà åï³òåë³çàö³ÿ 0,164 ± 0,015* 0,178 ± 0,016* 0,172 ± 0,016* 0,109 ± 0,010*

6 0,253 ± 0,023* 0,151 ± 0,013* 0,145 ± 0,013*# 0,124 ± 0,011*

9 0,232 ± 0,021* 0,142 ± 0,013* 0,137 ± 0,013*# 0,091 ± 0,008*#

14 0, 216± 0,019* 0,137±0,012*# 0,122 ± 0,011*# 0,073 ± 0,006*#

Ïîâíà åï³òåë³çàö³ÿ 0,145± 0,013*# 0,123 ± 0,011# 0,114 ± 0,010*# 0,041 ± 0,004#
Ïðèì³òêà. * – P < 0,05 â³äíîñíî ïîêàçíèê³â ³íòàêòíèõ òâàðèí, # – P < 0,05 â³äíîñíî ïîêàçíèê³â I ãðóïè òâàðèí. 
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Ïîêàçàíî çðîñòàííÿ ð³âíÿ íåéòðàëüíèõ êåòîííèõ 
ïðîäóêò³â (E max =370 íì), ó I ãðóï³ òâàðèí â 1.4, 1.5, 
1.4, 1.4 òà 1.5 ðàçà (p< 0,05), íà 3, 6, 9, 14 äîáó òà â 
äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ïîð³âíÿíî ç 
³íòàêòíîþ ãðóïîþ òâàðèí. Ó II ãðóï³ òâàðèí òàêîæ â³ä-
çíà÷àëîñü çðîñòàííÿ ð³âíÿ äîñë³äæóâàíîãî ïîêàçíè-
êà â 1.4, 1.5, 1.4, 1.4 òà 1.6 ðàçà (p< 0,05), íà 3, 6, 9, 14 
äîáó òà â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ïî-
ð³âíÿíî ç ³íòàêòíîþ ãðóïîþ òâàðèí. Ïðè íàíåñåíí³ íà 
ðàíó íîâî¿ ôàðìàêîëîã³÷íî¿ êîìïîçèö³¿, ñïîñòåð³ãàëè 
ï³äâèùåííÿ ð³âíÿ íåéòðàëüíèõ êåòîííèõ ïðîäóêò³â â 
1.5, 1.4, 1.3 òà 1.2 ðàçà (p< 0,05) íà 3, 6, 9 òà 14 äîáó 
â³äïîâ³äíî, ïîð³âíÿíî ç ³íòàêòíîþ ãðóïîþ òâàðèí. Íà 
14 äîáó òà â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â III ãðóï³ 
òâàðèí, áóëî â³äì³÷åíî çíèæåííÿ äàíîãî ïîêàçíèêà â 
1.2 òà 1.4 (p< 0,05) ðàçà â³äïîâ³äíî, ïîð³âíÿíî ç I ãðó-
ïîþ òâàðèí (òàáë.).

Íàø³ ðåçóëüòàòè çá³ãàþòüñÿ ³ç äàíèìè äîñë³äæåí-
íÿ Äåíèñåíêî Î.². ó õâîðèõ íà àëåðãîäåðìàòîçè, 
ïîêàçíèê ÎÌÁ, âèçíà÷åíèé çà àëüäåã³äî- òà êàòàëà-
çîïîõ³äíèìè íåéòðàëüíîãî õàðàêòåðó, çá³ëüøèâñÿ ïî-
ð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ íà 36,93%, à ïîêàçíèê 
ÎÌÁ, âèçíà÷åíèé çà àëüäåã³äî- òà êàòàëàçîïîõ³äíè-
ìè îñíîâíîãî õàðàêòåðó, — íà 34,84%, ùî âêàçóº íà 
àêòèâàö³þ ïðîöåñ³â îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ó õâî-
ðèõ íà àëåðã³éí³ çàõâîðþâàííÿ øê³ðè â ïåð³îä çàãî-
ñòðåííÿ [2]. 

Çà òèõ æå óìîâ åêñïåðèìåíòó ó ñèðîâàòö³ êðîâ³ 
ê³ëüê³ñòü îñíîâíèõ àëüäåã³äíèõ ïðîäóêò³â (ìàêñèìóì 
ïîãëèíàííÿ ïðè 430 íì) çá³ëüøóºòüñÿ â I ãðóï³ òâàðèí 
â 1.7, 1.8, 1.8, 1.8 òà 1.9 ðàçà (p< 0,05) íà 3, 6, 9,14 
äîáó òà â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, 
â³äíîñíî ³íòàêòíèõ òâàðèí. Ó II ãðóï³ òàêîæ ïîêàçàíî 
çðîñòàííÿ â 1.8, 1.8, 1.7, 1.8 òà 1.8 ðàçà (p< 0,05) íà 3, 
6, 9, 14 äîáó òà â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïî-
â³äíî, ïîð³âíÿíî ç ³íòàêòíîþ ãðóïîþ òâàðèí. Ó III ãðóï³ 
òâàðèí äàíèé ïîêàçíèê çðîñòàâ â 1.7, 1.5, 1.5, 1.3 òà 
1.2 ðàçà (p< 0,05) íà 3, 6, 9,14 äîáó òà â äåíü ïîâíî¿ 
åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ùîäî ³íòàêòíèõ òâàðèí. 
Ïðè çàñòîñóâàíí³ íîâî¿ ôàðìàêîëîã³÷íî¿ êîìïîçèö³¿ 
(III ãðóïà òâàðèí), ïîêàçàíî çíèæåííÿ äàíîãî ïîêàç-
íèêà â 1.2, 1.2, 1.4, 1.5 ðàçà (p< 0,05) íà 6, 9, 14 äîáó 
òà â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ùîäî I 
ãðóïè òâàðèí (òàáë.).

Ó äîñë³äàõ ª.Î. Ëîçè òà ñï³âàâòîð³â, íà ìîäåë³ ð³-
çàíî¿ ðàíè øê³ðè ó ùóð³â, ïîêàçàíî çá³ëüøåííÿ ÎÌÁ 
( =370) ³ ÎÌÁ ( =430) ó òâàðèí áåç ë³êóâàííÿ. Íåçíà-
÷íå çìåíøåííÿ öèõ ïîêàçíèê³â â³äáóëîñÿ íà 7 äîáó, 
à íà 28 äîáó âîíè ïðàêòè÷íî äîñÿãëè íîðìè. Îäíàê  
òîä³, íà 28 äîáó âì³ñò ÎÌÁ ( =430), ÿêèì áóëî íàíå-
ñåíî êëåé, ïðàêòè÷íî íå â³äð³çíÿâñÿ â³ä ïîêàçíèê³â 
êîíòðîëþ [1].

Âì³ñò îñíîâíèõ êåòîííèõ ïðîäóêò³â (E max = 530 
íì) òàêîæ çíèæóºòüñÿ â I ãðóï³ òâàðèí â 3.4, 3.3, 3.2, 
3.1 òà 2.8 ðàçà (p< 0,05), íà 3, 6, 9, 14 äîáó òà â äåíü 
ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ùîäî ³íòàêòíèõ 
òâàðèí. Ó ãðóï³ ùóð³â, ÿêèì íàíîñèëè êàðáîïîë (II 
ãðóïà), òàêîæ ïîêàçàíî çðîñòàííÿ äàíîãî ïîêàçíèêà 
â 3.5, 3.3, 3.2, 3 òà 2.9 ðàçà (p< 0,05) íà 3, 6, 9,14 äîáó 
òà â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè â³äïîâ³äíî, ó ïîð³â-
íÿíí³ ç ³íòàêòíèìè òâàðèíàìè. Âèÿâëåíî çðîñòàííÿ 
îñíîâíèõ êåòîííèõ ïðîäóêò³â â III ãðóï³ â 3.6, 3.2, 2.4 
òà 1.9 ðàçà (p< 0,05) íà 3, 6, 9,14 äîáó, ùîäî ³íòàê-

òíèõ òâàðèí. Ïðîòå â III ãðóï³ òâàðèí, íà 9, 14 äîáó òà 
â äåíü ïîâíî¿ åï³òåë³çàö³¿ ðàíè, ïîêàçàíî çíèæåííÿ 
ð³âíÿ îñíîâíèõ êåòîíîâèõ ò³ë â 1.4, 1.6 òà 2.6 ðàçà (p< 
0,05) (òàáë.).

Srinivasulu Chigurupati òà êîëåãàìè, âèÿâëåíî, 
ùî ì³ñöåâå çàñòîñóâàííÿ âîäîðîç÷èííèõ íàíî÷àñ-
òèíîê îêñèäó öåð³þ (Nanoceria) çìåíøóº îêèñíå ïî-
øêîäæåííÿ êë³òèííèõ ìåìáðàí ³ á³ëê³â, ïðè ð³çàí³é 
ðàí³ øê³ðè. Áåç ¿¿ êîðåêö³¿ ïðåïàðàòîì, çðîñòàâ ð³-
âåíü ÎÌÁ â ñèðîâàòö³ êðîâ³ [11]. ²íøèìè äîñë³äíè-
êàìè âñòàíîâëåíî, ùî óðàæåííÿ òêàíèí ³ çàïàëåííÿ 
ïîâ’ÿçàí³ ç³ çá³ëüøåííÿì óòâîðåííÿ ÀÔÊ, ÿê³ ìàþòü 
çäàòí³ñòü ³íäóêóâàòè îêèñíå ïîøêîäæåííÿ ð³çíèõ á³î-
ìîëåêóë, â ðåçóëüòàò³ äèñôóíêö³¿ á³ëêà, ãåíåòè÷íî¿ íå-
ñòàá³ëüíîñò³ àáî çàãèáåë³ êë³òèí [22].

Âñòàíîâëåíî, ùî ìîäèô³êàö³ÿ á³ëêîâèõ ìîëåêóë 
çà ä³¿ ÀÔÊ ïðèçâîäèòü äî óòâîðåííÿ äîäàòêîâèõ êàð-
áîí³ëüíèõ ãðóï ó á³÷íèõ ëàíöþãàõ àì³íîêèñëîò. Ââà-
æàºòüñÿ, ùî äåñòðóêö³ÿ á³ëê³â º íàä³éí³øèì ìàðêåðîì 
îêèñëþâàëüíèõ ïîøêîäæåíü òêàíèí, í³æ ïåðåêèñíå 
îêèñíåííÿ ë³ï³ä³â, îñê³ëüêè ïðîäóêòè ÎÌÁ ñòàá³ëüí³ø³ 
ïîð³âíÿíî ç ïåðîêñèäàìè ë³ï³ä³â, ÿê³ øâèäêî ìåòàáî-
ë³çóþòüñÿ ï³ä ä³ºþ ïåðîêñèäàç òà íèçüêîìîëåêóëÿð-
íèõ àíòèîêñèäàíò³â. Â³äîìî, ùî â³äíîâëåííÿ îêèñ-
ëåíèõ á³ëê³â ïðàêòè÷íî íå â³äáóâàºòüñÿ. Âîíè ñòàþòü 
ì³øåííþ äëÿ ä³¿ ñïåöèô³÷íèõ íåéòðàëüíèõ òà ëóæ-
íèõ ïðîòåàç, àêòèâí³ñòü ÿêèõ çàëåæèòü â³ä áàãàòüîõ 
ôàêòîð³â [8]. Êð³ì òîãî, ââàæàºòüñÿ, ùî íåãàòèâíèé 
åôåêò ÎÌÁ ïîâ’ÿçàíèé ³ç òèì, ùî âîíè º äæåðåëîì 
â³ëüíèõ ðàäèêàë³â, ÿê³ âèñíàæóþòü çàïàñè àíòèîê-
ñèäàíò³â â îðãàí³çì³. In vitro ïîêàçàíî, ùî ïðîäóêòè 
â³ëüíîðàäèêàëüíîãî îêèñíåííÿ á³ëê³â ïðèçâîäÿòü äî 
îêèñëþâàëüíîãî óðàæåííÿ ÄÍÊ. Ïðè öüîìó ïåðåêèñ-
íå îêèñëåííÿ á³ëê³â º íå ò³ëüêè ïóñêîâèì ìåõàí³çìîì 
ïàòîëîã³÷íèõ ïðîöåñ³â, à é íàéá³ëüø ðàíí³ì ìàðêåðîì 
îêñèäàòèâíîãî ñòðåñó [5].

Âèÿâëåíå çíèæåííÿ ð³âíÿ îêèñíåííÿ á³ëêîâèõ ìî-
ëåêóë ó ñèðîâàòö³ êðîâ³ ïðè âèêîðèñòàíí³ íîâî¿ ôàð-
ìàêîëîã³÷íî¿ êîìïîçèö³¿ íà îñíîâ³ ìåëàí³íó ó ùóð³â 
ç åêñïåðèìåíòàëüíîþ ìîäåëëþ ð³çàíî¿ ðàíè, ìîæå 
áóòè ïîâ’ÿçàíî ç âèðàæåíèìè àíòèîêñèäàíòíèìè, 
àíòèáàêòåð³àëüíèìè, ïðîòèçàïàëüíèìè òà ðåãåíåðà-
ö³éíèìè âëàñòèâîñòÿìè ìåëàí³íó. Òàê ÿê îñîáëèâ³ñòü 
áóäîâè öèõ ï³ãìåíò³â, ñõîæà íà ìîëåêóëÿðí³ ñèòà òà 
³îíîîáì³íí³ ñìîëè, çàâäÿêè ñòàá³ëüíîìó â³ëüíîðà-
äèêàëüíîìó ñòàíó ³ çäàòíîñò³ äî îáåðíåíîãî îêèñ-
ëþâàëüíî-â³äíîâëþâàëüíîãî ïîòåíö³àëó, ìåëàí³íè 
çàáåçïå÷óþòü çàõèñò îðãàí³çìó â åêñòðåìàëüíèõ óìî-
âàõ, çà ÿêèõ â êë³òèí³ ãåíåðóþòüñÿ ÀÔÊ.

Âèñíîâêè. Òàêèì ÷èíîì, ïðè ð³çàí³é ðàí³ øê³ðè 
ùóð³â, ó ñèðîâàòö³ êðîâ³ çðîñòàº ð³âåíü îêèñíî-ìîäè-
ô³êîâàíèõ á³ëê³â, ùî ñâ³ä÷èòü ïðî ðîçâèòîê îêèñíîãî 
ñòðåñó. Ïðè âèêîðèñòàíí³ íîâî¿ ôàðìàêîëîã³÷íî¿ êîì-
ïîçèö³¿ íà îñíîâ³ ìåëàí³íó, ó ùóð³â ç åêñïåðèìåíòàëü-
íîþ ð³çàíîþ ðàíîþ â ñèðîâàòö³ êðîâ³ â³äáóâàºòüñÿ 
÷àñòêîâå â³äíîâëåííÿ äîñë³äæóâàíèõ ïîêàçíèê³â á³ë-
êîâî¿ ìîäèô³êàö³¿, ùî ïîâ’ÿçàíî ç ïðîòèçàïàëüíîþ òà 
àíòèîêñèäàíòíîþ ä³ºþ äîñë³äæóâàíî¿ êîìïîçèö³¿.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Â ïî-
äàëüøîìó íàø³ äîñë³äæåííÿ áóäóòü ñïðÿìîâàí³ íà 
âèâ÷åííÿ á³îõ³ì³÷íèõ òà ìîëåêóëÿðíèõ ïîêàçíèê³â ó 
øê³ð³ òà êðîâ³ ùóð³â, òàêîæ äîñë³äæåííÿ ìîðôîëîã³÷-
íèõ ïîêàçíèê³â øê³ðè ïðè ð³çíèõ òèïàõ óøêîäæåííÿ.



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2017 – Âèï. 3, òîì 1 (137)222

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

Ë³òåðàòóðà

1. Avet³kov D.S. B³okh³m³chna kharakteristika p³slyaoperats³ynogo ranevogo protsesu shk³ri u zalezhnost³ v³d sposobu f³ksats³¿ kra¿v 
rani / D.S. Avet³kov, Kh.O. Loza // Aktual’n³ problemi suchasno¿ meditsini. – 2015. – ¹ 3 (51). – S. 153-156.

2. Denisenko O.². Okisna modif³kats³ya b³lk³v yak chinnik patogenezu alergodermatoz³v / O.². Denisenko // Ukra¿ns’kiy zhurnal 
dermatolog³¿, venerolog³¿, kosmetolog³¿. – 2004. – ¹ 1. – S. 23-26.

3. Dubinina E. Okslitel’naya modifikatsiya belkov syvorotki krovi cheloveka, metod ee opredeleniya / E. Dubinina, S. Burmistrov,  
D. Khodov, I. Porotov // Voprosy meditsinskoy khimii. — 1995. — T. 41, ¹ 1. — S. 24-26.

4. F³l³monova N.B. Statistichniy anal³z danikh v³dpov³dno do zasad naukovoobgruntovano¿ meditsini. Pervinniy anal³z k³l’k³snikh 
danikh, podannya rezul’tat³v eksperimentu / N.B. F³l³monova, ².O. F³l’, T.S. Mikhaylova // Meditsina zal³znichnogo transportu 
Ukra¿ni. – 2004. – ¹ 4. – S. 85-93.

5. Galimzyanov F.V. Lechenie infitsirovannykh ran i ranevoy infektsii. Uchebnoe posobie / F.V. Galimzyanov // Ekaterinburg: UGMA. 
– 2012. – S. 88.

6. Kozirºv A.V. Antioksidanti yak zas³b p³dvishchennya f³zichno¿ pratsezdatnost³ u sportsmen³v-vesluval’nik³v p³d chas 
v³dnovlyuval’nogo per³odu / A.V. Kozirºv, O.². Tsebrzhins’kiy // Sportivna nauka Ukra¿ni. – 2010. – ¹ 3. – S. 3-10. 

7. Netyukhaylo L.G. Aktivn³ formi kisnyu (oglyad l³teraturi) / L.G. Netyukhaylo, S.V. Kharchenko // Young Scientist. – 2014. – ¹ 9 
(12). – S. 131-135.

8. Pershiy nats³onal’niy kongres z b³oetiki // Ezhenedel’nik APTEKA. – 2001. – ¹ 308 (37) (v³d 24.09.2001).
9. Ryabov G.Ya. Okislitel’naya modifikatsiya belkov plazmy krovi u bol’nykh v kriticheskikh sostoyaniyakh / G.Ya. Ryabov, Yu.M. Azizov, 

S.I. Dorokhov [i dr.] // Anesteziol. i reanimatol. — 2000. — ¹ 2. — S. 72-75.
10. Beitz J.M. Pharmacologic impact (aka «Breaking Bad») of medications on wound healing and wound development: A Literature-

based Overview / J.M. Beitz // Ostomy Wound Manage. – 2017 Mar. 63 (3). – P.18-35. 
11. Chigurupati S. Effects of cerium nanoparticles on the growth of keratinocytes and vascular endothelial cells in cutaneous wound 

healing / S. Chigurupati, M.R. Mughal, E. Okun, S. Das, A. Kumar, M. McCaffery, S. Seal, M.P. Mattson // Biomaterials. – 2013. – 
Mar 34 (9). – P. 2194-201.

12. Hartree E.F. Determination of protein: a modification of the Lowry method that gives a linear photometric response / E.F. Hartree 
// Analytical biochemistry. – 1972. — Vol. 48, ¹ 2. – Ð. 422-427. 

13. Junker J.P. Clinical impact upon wound healing and in moist, wet, and dry environments / J.P. Junker, R.A. Kamel, E.J. Caterson, 
E. Eriksson // Advances In Wound Care. – 2013. – Vol. 2 (7). – P. 348-354.

14. Kessides M.C. Management of acute partial-thickness burns / M.C. Kessides, M.K. Skelsey // Cutis. – 2010. – Vol. 86, ¹ 5. –  
P. 249-257.

15. Kurahashi T. Roles of antioxidative enzymes in wound healing / T. Kurahashi, J. Fujii // J. Dev. Biol. – 2015. – Volume 3. – P. 57-70.
16. Melnychuk A.S. Indicators of proteins oxidative modification and antioxidant protection in oral fluid of patients with generalized 

periodontitis with partial teeth loss / A.S. Melnychuk, M.M. Rozhko, H.M. Ersteniuk // Novini stomatolog³¿. – 2012. – ¹ 4. –  
P. 96-98.

17. Rinnerthaler M. Oxidative Stress in Aging Human Skin / M. Rinnerthaler, J. Bischof, M. Streubel, A. Trost, K. Richter // Biomol-
ecules. — 2015. – Vol. 5. – Ð. 545-589.

18. Schäfer M. Oxidative stress in normal and impaired wound repair / M. Schäfer, S. Werner // Pharmacological Research. – 2008. 
– Vol. 58 – P. 165-171.

19. Supp D. Engineered skin substitutes: practices and potentials / D. Supp, S. Boyce // Clin. Dermatol. — 2005. — Vol. 23. —  
P. 403-412.

20. Taburets O.V. Influence of the melanin on the state of prooxidant-antioxidant homeostasis in blood serum at the rats with the 
full-thickness skin wound / O.V. Taburets, O.O. Grinchenko, K.O. Dvorschenko, V.V. Vereschaka, L.I. Ostapchenko // Bulletin of 
problems biology and medicine. – 2017. – Vol. 1 (135). – P. 191-96. 

21. Taburets O. Glutathion system in the serum of bood rats in the dynamics of full-thickness wounds and with the influence of the new 
pharmacological composition which contain melanine / O. Taburets K. Dvorshenko, M. Tymoshenko, V. Vereschaka, T. Beregova, 
L. Ostapchenko // Bulletin of Taras Shevchenko National University of Kyiv/Vestnik Kievskogo Nacionalnogo Universiteta Imeni 
Tarasa Sevcenko. – 2017. – Vol. 1 (22). – P. 5-8. 

22. Tanase M. Role of Carbonyl modifications on aging-associated protein aggregation / M. Tanase, A. Urbanska, V. Zolla, C. Clement, 
L. Huang // J. Scientific Reports. – 2016. – P. 1-14.

23. The Effect of «Melanin-Gel» on the Wound Healing / O.V. Taburets [et al.] // Research Journal of Pharmaceutical, Biological and 
Chemical Sciences. – 2016. – Vol. 7, ¹ 3. – P. 2031-2038.

ÓÄÊ 616-001.4-085.33:615.03.032:612-092.9
ÎÊÈÑÍÀ ÌÎÄÈÔ²ÊÀÖ²ß Á²ËÊ²Â ÑÈÐÎÂÀÒÊÈ ÊÐÎÂ² ÇÀ ÓÌÎÂ ÌÎÄÅËÞÂÀÍÍß ÂÈÐ²ÇÀÍÎ¯ ÏËÎ-

ÙÈÍÍÎ¯ ÐÀÍÈ Ó ÙÓÐ²Â
Òàáóðåöü Î. Â., Äâîðùåíêî Ê. Î., Âåðåùàêà Â. Â., Áåðåãîâà Ò. Â., Îñòàï÷åíêî Ë. ².
Ðåçþìå. Äîñë³äæåíî ïðîäóêòè â³ëüíîðàäèêàëüíîãî îêèñíåííÿ á³ëê³â ó ñèðîâàòö³ êðîâ³ ùóð³â çà óìîâ âè-

ð³çàíî¿ ïëîùèííî¿ ðàíè, òà ïðè çàñòîñóâàíí³ ôàðìàêîëîã³÷íî¿ êîìïîçèö³¿ íà îñíîâ³ ìåëàí³íó. Äàíà ïàòîëîã³ÿ 
ñóïðîâîäæóºòüñÿ ïîñèëåííÿì îêèñíþâàëüíî¿ ìîäèô³êàö³¿ á³ëê³â (ï³äâèùåííÿì ð³âíÿ ïðîäóêò³â íåéòðàëüíîãî 
òà îñíîâíîãî õàðàêòåðó). Çàñòîñóâàííÿ ôàðìàêîëîã³÷íî¿ êîìïîçèö³¿ íà îñíîâ³ ìåëàí³íó ïðèçâîäèëî äî çíè-
æåííÿ ñòóïåíÿ îêèñíî¿ ìîäèô³êàö³¿ á³ëêîâèõ ìîëåêóë.

Êëþ÷îâ³ ñëîâà: âèð³çàíà ïëîùèííà ðàíà, îêèñíà ìîäèô³êàö³ÿ á³ëê³â, ìåëàí³í.
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ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

Òàáóðåö Î. Â., Äâîðùåíêî Å. Î., Âåðåùàêà Â. Â., Áåðåãîâà Ò. Â., Îñòàï÷åíêî Ë. È.
Ðåçþìå. Èññëåäîâàíû ïðîäóêòû ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ áåëêîâ â ñûâîðîòêå êðîâè êðûñ â 

óñëîâèÿõ âûðåçàííîé ïëîñêîñòíîé ðàíû, è ïðè ïðèìåíåíèè ôàðìàêîëîãè÷åñêîé êîìïîçèöèè íà îñíîâå ìå-
ëàíèíà. Äàííàÿ ïàòîëîãèÿ ñîïðîâîæäàåòñÿ óñèëåíèåì îêèñëèòåëüíîé ìîäèôèêàöèè áåëêîâ (ïîâûøåíèåì 
óðîâíÿ ïðîäóêòîâ íåéòðàëüíîãî è îñíîâíîãî õàðàêòåðà). Ïðèìåíåíèå ôàðìàêîëîãè÷åñêîé êîìïîçèöèè íà 
îñíîâå ìåëàíèíà ïðèâîäèò ê ñíèæåíèþ ñòåïåíè îêèñëèòåëüíîé ìîäèôèêàöèè áåëêîâûõ ìîëåêóë.

Êëþ÷åâûå ñëîâà: âûðåçàííàÿ ïëîñêîñòíàÿ ðàíà, îêèñëèòåëüíàÿ ìîäèôèêàöèÿ áåëêîâ, ìåëàíèí. 

UDC 616-001.4-085.33:615.03.032:612-092.9
OXIDATIVE MODIFICATION OF BLOOD PLASMA PROTEINS UNDER THE CONDITIONS OF MODELING 

FULL-THICKNESS WOUNDS IN RATS
Taburets O. V., Dvorschenko K. O., Vereschaka V. V., Beregova T. V., Ostapchenko L. I.
Abstract. Wound healing is a complex and dynamic process of replacing devitalized and missing cellular 

structures and tissue layers. We have previously shown that melanin, producer of which is the Antarctic black 
yeast fungi Pseudonadsoniella brunea (Nadsoniella nigra sp. X-1), sown with samples of vertical cliffs of the island 
Galindez (Ukrainian Antarctic Station “Akademik Vernadsky”) has expressed cytoprotective effect, promoted 
rapid wound healing of various ethiology and can be offered as a new dermatropic drug. We have created a new 
pharmacological composition which includes 0.1% melanin, dissolved in 0.5% Carbopol.

Objective. The aim of the study was to study the effect of the pharmacological composition on the oxidative 
modification of proteins in the serum during full-thickness skin wound healing without treatment and with application 
of new pharmaceutical composition based on melanin for rats with experimental wounds. 

Methods. Experiments conducted in accordance with international principles of the European Convention for 
the Protection of vertebrate animals used for experimental and other scientific purposes, according to the Law of 
Ukraine of 21.02.2006 ¹ 3447-IV «On protection of animals from cruelty».

Research was conducted on white laboratory female rats weighing 200-250 g, which were divided into four 
groups. In each model animals experimental skin wounds without drugs were used as a control (first group). 
Wounds of rats of second group were treated only with 0,5 % carbopol (universal solvent drugs to make them 
gel-like consistency, Carbopol 980”). Animals of third group got 0,1% melanin (produced by Antarctic black yeast-
like fungi Nadsoniella nigra, strain X1-M,and received by us microbiologically) dissolved in 0,5% carbopol for 
wounds’ healing. Animals of fourth group without experimental skin wounds were used as a intact animals. Before 
the experiment, the rats were kept in quarantine and were marked by given them notches on ears. When animas 
were injured they were anesthetized by sodium thiopental (BiochemieGmbH/Austria), at a dosage of 50 mg/kg. 
Before the experiment epilation was performed in the shoulder-blade area. Model of full-thickness skin wound. 
Plate wounds are reproduced on epilated skin in anesthetized rats. To do this, skin is cut using surgical scalpel and 
forceps, 1 × 1sm2. Treatment begins immediately after wounds reproduction until healing.

Statistical processing of experimental results was carried out in “Statistica 10 (StatSoft, Inc.). Type of data 
distribution in groups was checked with Shapiro-Wilk test. As data were distributed normally (p > 0,05), two-way 
ANOVA was conducted to determine the significance of difference between means with Bonferroni post test. 
Difference between means was judged as statistically significant if p  0,05. Mean and standard deviation (SD) were 
calculated for each group. 

Results. This pathology is accompanied by an increase in the oxidative modification of proteins (an increase in the 
level of products of a neutral and basic nature). The use of melanin-based pharmacological composition leads to a 
decrease in the degree of oxidative modification of protein molecules.

Keywords: full-thickness skin wound, oxidative modifications of protein, melanin.
Ðåöåíçåíò — ïðîô. Äåâ’ÿòê³íà Ò. Î.
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