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ÌÎÐÔÎËÎÃ²ß

Ðîáîòà º ôðàãìåíòîì ì³æêàôåäðàëüíî¿ ïëàíîâî¿ 
ÍÄÐ «Ðåìîäåëþâàííÿ êðîâîíîñíèõ ðóñåë âíóòð³øí³õ 
îðãàí³â òà òêàíèí ïðè ð³çíèõ ïàòîëîã³÷íèõ ñòàíàõ â åêñ-
ïåðèìåíò³», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0111U008026. 

Âñòóï. Àâàð³¿ òà ïîæåæ³ íà âèðîáíèöòâ³, òðàíñïîð-
ò³, òåõíîãåíí³ êàòàñòðîôè, òåðîðèñòè÷í³ àêòè, çáðîéí³ 
êîíôë³êòè, ïîáóòîâèé òðàâìàòèçì – âñå öå íåâ³ä’ºìí³ 
ñêëàäîâ³ ñó÷àñíîãî æèòòÿ. Ó çâ’ÿçêó ç öèì ê³ëüê³ñòü 
òðàâì âçàãàë³, à, çîêðåìà, ³ òåðì³÷íèõ ó ñâ³ò³ çðîñ-
òàº [2, 7]. ×àñòîòà îï³ê³â ó ðîçâèíóòèõ êðà¿íàõ ñÿãàº 
1:1000 íàñåëåííÿ â ð³ê, à ëåòàëüí³ñòü êîëèâàºòüñÿ â³ä 
1,5 äî 5,9 % ïðè öüîìó 85–90 % ïîñòðàæäàëèõ – öå 
ëþäè ïðàöåçäàòíîãî â³êó [5]. Áåçïîñåðåäíüîãî óøêî-
äæåííÿ ïðè îï³êàõ çàçíàº çîâí³øí³é ïîêðèâ ëþäèíè. Ó 
øê³ð³ äîáðå ðîçâèíåí³ ïðîöåñè ðåãåíåðàö³¿, â îñíîâ³ 
ÿêèõ ëåæàòü ìåõàí³çìè ì³ãðàö³¿ òà ì³òîòè÷íîãî ïîä³-
ëó êë³òèí äåðìè òà åï³äåðìàëüíèõ êë³òèí. Ïðîáëåìîþ 
â³äíîâëåííÿ ïîøêîäæåíèõ òêàíèí çàéìàþòüñÿ ç äàâ-
í³õ ÷àñ³â, îñê³ëüêè ò³ëüêè ìàþ÷è òî÷íå óÿâëåííÿ ïðî 
ôóíêö³¿ ³ ìåõàí³çìè âçàºìîä³¿ êë³òèí, ùî áåðóòü ó÷àñòü 
â ðàíåâîìó ïðîöåñ³, ìîæíà ðîçðîáèòè ðàö³îíàëüí³, 
âèñîêîåôåêòèâí³ ìåòîäè ë³êóâàííÿ ðàí òà ïîïåðåäè-
òè âèíèêíåííÿ óñêëàäíåíü ¿õ ïåðåá³ãó [3, 6, 8]. Àëå äî 
öüîãî ÷àñó ïàòîãåíåç îï³êîâî¿ ðàíè çàëèøàºòüñÿ íå 
äî ê³íöÿ âèâ÷åíèì. 

Ìåòîþ äàíî¿ ðîáîòè áóëî âñòàíîâëåííÿ ã³ñòîëî-
ã³÷íîãî òà ã³ñòîõ³ì³÷íîãî ñòàíó åï³äåðì³ñó òà äåðìè 
øê³ðè ìîðñüêèõ ñâèíîê â äèíàì³ö³ ï³ñëÿ åêñïåðèìåí-
òàëüíî¿ òåðì³÷íî¿ òðàâìè. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíòàëü-
í³ äîñë³äæåííÿ âèêîíàíî íà 25 ñòàòåâîçð³ëèõ ìîðñüêèõ 
ñâèíêàõ. Ïðè ïðîâåäåíí³ äîñë³äæåíü äîòðèìóâàëèñÿ 
ì³æíàðîäíèõ ïðàâèë òà ïðèíöèï³â «ªâðîïåéñüêî¿ êîí-
âåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâó-
þòüñÿ äëÿ åêñïåðèìåíò³â òà ç ³íøîþ íàóêîâîþ ìåòîþ» 
(Ñòðàñáóðã, 1986) ³ «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñ-
ïåðèìåíò³â íà òâàðèíàõ» (Êè¿â, 2001). 

Îï³ê ²²² ñòóïåíÿ íà åï³ëüîâàíó ïîâåðõíþ øê³ðè 
ñïèíè òâàðèíè íàíîñèëè âîäÿíîþ ïàðîþ ïðè òåì-
ïåðàòóð³ 96–97 °Ñ ïðîòÿãîì 60 ñåêóíä ï³ä çàãàëüíèì 
åô³ðíèì íàðêîçîì. Ðîçì³ðè ä³ëÿíêè óðàæåííÿ ñòàíî-
âèëè 18–20 % ïîâåðõí³ ò³ëà. 

Äëÿ äîñë³äæåííÿ îñîáëèâîñòåé ìîðôîëîã³÷íèõ òà 
ã³ñòîõ³ì³÷íèõ çì³í øê³ðè ï³ñëÿ îï³êîâî¿ òðàâìè òâàðèí 
äåêàï³òóâàëè çà äîïîìîãîþ ã³ëüéîòèíè ï³ä çàãàëüíèì 
åô³ðíèì íàðêîçîì íà 1, 7, 14, òà 21 äîáè äîñë³äó, ùî 
â³äïîâ³äàº ñòàä³ÿì øîêó, ðàííüî¿ òà ï³çíüî¿ òîêñåì³¿ òà 
ñåïòèêîòîêñåì³¿ îï³êîâî¿ õâîðîáè. 

Çàá³ð ìàòåð³àëó äëÿ ì³êðîñêîï³÷íèõ äîñë³äæåíü 
ïðîâîäèëè çã³äíî çàãàëüíîïðèéíÿòî¿ ìåòîäèêè [1, 4]. 
Øìàòî÷êè øê³ðè ô³êñóâàëè â 10 % ðîç÷èí³ ôîðìàë³-
íó, ïðè öüîìó òðèâàë³ñòü åêñïîçèö³¿ íå ïåðåâèùóâàëà 
1–2 äîáè. Çàñòîñîâàíèé ô³êñóþ÷èé ðîç÷èí çàïîá³ãàº 
ïðîöåñó àóòîë³çó òà ñòàá³ë³çóº êë³òèíè òà òêàíèíè äëÿ 
¿õ ïîäàëüøî¿ îáðîáêè òà âèêîðèñòàííÿ â ïðîöåäóðàõ 
çàáàðâëåííÿ. Äàë³ ïðîâîäèëè äåã³äðàòàö³þ øìàòî÷-
ê³â â ñïèðòàõ çðîñòàþ÷î¿ êîíöåíòðàö³¿ â àâòîìàò³ äëÿ 
ã³ñòîëîã³÷íî¿ îáðîáêè òêàíèí ÀÒ-4, çàëèâàëè â ïàðà-
ô³íîâ³ áëîêè. Îòðèìàí³ íà ñàííîìó ì³êðîòîì³ ÌÑ-2 
çð³çè òîâùèíîþ 5–6 ìêì çàáàðâëþâàëè ãåìàòîê-
ñèë³íîì ³ åîçèíîì, ôóêñèë³íîì çà Âåéãåðòîì òà äî-
ôàðáîâóâàëè ï³êðîôóêñèíîì çà ìåòîäîì Âàí Ã³çîíà 
(äëÿ âèÿâëåííÿ åëàñòè÷íèõ òà êîëàãåíîâèõ âîëîêîí); 
ïðîâîäèëè ØÈÊ+«Õåéë» ðåàêö³þ çà ìåòîäîì Ìîóð³ 
(âèÿâëåííÿ ãë³êîïðîòå¿í³â òà ãë³êîçàì³íîãë³êàí³â ó ì³æ-
êë³òèíí³é ðå÷îâèí³ ñïîëó÷íî¿ òêàíèíè) [4]. 

Ã³ñòîëîã³÷í³ ïðåïàðàòè âèâ÷àëè çà äîïîìîãîþ 
ñâ³òëîâîãî ì³êðîñêîïà MICROmed SEO SÑAN òà ôî-
òîäîêóìåíòóâàëè çà äîïîìîãîþ â³äåîêàìåðè Vision 
CCD Camera ç ñèñòåìîþ âèâîäó çîáðàæåííÿ ç ã³ñòî-
ëîã³÷íèõ ïðåïàðàò³â. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ì³êðîñêîï³÷í³ äîñë³äæåííÿ óðàæåíèõ ä³ëÿíîê øê³ðè 
ïîêàçàëè, ùî â åêñïåðèìåíòàëüíèõ òâàðèí ó ñòàä³¿ 
øîêó âèíèêàº ñóõèé êîàãóëÿö³éíèé íåêðîç åï³äåðì³ñó, 
äåðìè òà ¿¿ ïðèäàòê³â. Ñïîñòåð³ãàºòüñÿ íàáðÿê ñîñî-
÷êîâîãî òà ñ³ò÷àñòîãî øàð³â äåðìè òà ¿õ ³íô³ëüòðàö³ÿ 
ëåéêîöèòàìè. Ó åï³äåðì³ñ³ ïîðóøóºòüñÿ ïîøàðîâå 
ðîçòàøóâàííÿ êåðàòèíîöèò³â, íåìàº ÷³òêèõ ìåæ ì³æ 
íèìè (ðèñ. 1). 

Ó ì³æêë³òèíí³é ðå÷îâèí³ ñïîëó÷íî¿ òêàíèíè äåðìè 
íàÿâíèé íàáðÿê ³ ïîòîâùåííÿ ïó÷ê³â êîëàãåíîâèõ âî-
ëîêîí, ¿õ ãîìîãåí³çàö³ÿ, ðóéíóâàííÿ åëàñòè÷íèõ âîëî-
êîí. Çì³íè àìîðôíî¿ ðå÷îâèíè äåðìè ïðîÿâëÿþòüñÿ 
÷³òêî âèðàæåíèìè ØÈÊ-ïîçèòèâíèìè âëàñòèâîñòÿìè 
òà íåçíà÷íèì «Õåéë»-ïîçèòèâíèì çàáàðâëåííÿì, ùî 
ñâ³ä÷àòü ïðî çá³ëüøåííÿ ê³ëüêîñò³ ãë³êîïðîòå¿í³â òà 
ðîçïàä ãë³êîçàì³íîãë³êàí³â (ðèñ. 2). 

Ñóäèíí³ ðîçëàäè ïðîÿâëÿþòüñÿ ñòàçîì, ïîâíî-
êð³â’ÿì ¿õ ðîçøèðåíèõ ïðîñâ³ò³â, à ïîøêîäæåííÿ ñò³í-
êè – êðîâîâèëèâàìè (ðèñ. 3). 

Ä³ëÿíêè ãëèáîêîãî óðàæåííÿ ç íåêðîá³îòè÷íèìè 
çì³íàìè îòî÷óº çîíà îï³êó ²² ñòóïåíÿ. 

Ó ñòàä³¿ ðàííüî¿ òîêñåì³¿ (7 äîáà äîñë³äó) ì³êðîñêî-
ï³÷íî ÷³òêî ðîçð³çíÿºòüñÿ ìåæà ì³æ êðàéîâèìè ³ öåí-
òðàëüíèìè ä³ëÿíêàìè ðàíè. Óðàæåíà îï³êîì ä³ëÿíêà 
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øê³ðè çàêðèòà ê³ðî÷êîþ ñòðóïà, ùî ôîðìóºòüñÿ ³ç 
çðóéíîâàíèõ åï³äåðìîöèò³â, êë³òèí êðîâ³ òà ô³áðèíó. 
Ï³ä íåþ ðîçòàøîâàíèé ù³ëüíèé ô³áðèíî¿äíî-íå-
êðîòè÷íèé øàð. Â³äì³÷àºòüñÿ òàêîæ ãëèáîêèé íåêðîç 
äåðìè, ÿêèé ñóïðîâîäæóºòüñÿ çíà÷íèìè ñòðóêòóðíè-
ìè çì³íàìè âîëîñÿíèõ ôîë³êóë³â, ïîòîâèõ òà ñàëüíèõ 
çàëîç (ðèñ. 4). 

Â öåé òåðì³í åêñïåðèìåíòó çíà÷íî ïîøêîäæó-
þòüñÿ âîëîêíèñò³ ñòðóêòóðè ñîñî÷êîâîãî ³ ñ³ò÷àñòîãî 
øàð³â äåðìè øê³ðè. Ó íèæí³õ ä³ëÿíêàõ ñïîëó÷íî¿ òêà-
íèíè ðàíè çóñòð³÷àþòüñÿ ïîîäèíîê³ òîíê³ êîëàãåíîâ³ 
ô³áðèëè, ÿê³ íå ìàþòü îð³ºíòîâàíîãî íàïðÿìêó. Åëàñ-
òè÷í³ âîëîêíà íå âèÿâëÿþòüñÿ (ðèñ. 5). 

Ã³ñòîõ³ì³÷íî ñåðåä êîìïîíåíò³â àìîðôíî¿ ðå-
÷îâèíè ñïîëó÷íî¿ òêàíèíè âèÿâëÿºòüñÿ ïåðåâà-
æàííÿ ãë³êîïðîòå¿í³â, íåçíà÷íà ê³ëüê³ñòü êèñëèõ 
ãë³êîçàì³íîãë³êàí³â. 

ßê ³ ó ñòàä³¿ øîêó, íàÿâíå ïîøêîäæåííÿ áàãàòüîõ 
ñóäèí, ¿õ ïðîñâ³òè òðîìáîâàí³, ñò³íêè çðóéíîâàí³, ùî 
ïðèçâîäèòü äî çíà÷íèõ êðîâîâèëèâ³â. Ïîðóøåííÿ 
ïðîíèêíîñò³ ãåìîêàï³ëÿð³â âèêëèêàº íàáðÿê äåðìè òà 
ëåéêîöèòàðíó ³íô³ëüòðàö³þ ñïîëó÷íî¿ òêàíèíè. Íà ïå-
ðèôåð³¿ ðàíè â³äì³÷àºòüñÿ ôîðìóâàííÿ ì³êðîñóäèí, 
ÿê³ óòâîðþþòüñÿ çà ðàõóíîê ïðîë³ôåðàö³¿ åíäîòåë³þ 
íåóøêîäæåíèõ ãåìîêàï³ëÿð³â. Ö³ ñóäèíè ñêëàäàþòü 
îñíîâó ìàéáóòíüî¿ ãðàíóëÿö³éíî¿ òêàíèíè. 

Òàêèì ÷èíîì, ó öåíòðàëüí³é ÷àñòèí³ îï³êîâî¿ ðàíè 
íàÿâí³ ãëèáîê³ ïîøêîäæåííÿ òêàíèí ³ ñóäèí, òîìó ðå-
ïàðàòèâí³ ïðîöåñè íà 7 äîáó äîñë³äó çíà÷íî ïðèãí³÷å-
í³. Öüîìó ñïðèÿþòü ãëèáîêà äåñòðóêö³ÿ ô³áðîáëàñò³â, 
ô³áðîöèò³â, ìàêðîôàã³â, àäâåíòèö³éíèõ êë³òèí ñïî-
ëó÷íî¿ òêàíèíè. Åï³äåðì³ñ ïî êðàþ ðàíè ã³ïåðòðîôî-
âàíèé, íå äèôåðåíö³þºòüñÿ ÷³òêî íà øàðè, ñïîñòåð³-
ãàºòüñÿ äåñòðóêö³ÿ ÷àñòèíè êåðàòèíîöèò³â. 

Â³çóàëüí³ ñïîñòåðåæåííÿ ïîêàçàëè, ùî ÷åðåç 14 
ä³á äîñë³äó (ñòàä³ÿ ï³çíüî¿ òîêñåì³¿) â ä³ëÿíö³ îï³êó 
ôîðìóºòüñÿ ñóõèé ù³ëüíèé ñòðóï, ï³ä ÿêèì âèÿâëÿ-
þòüñÿ ä³ëÿíêè íàãíîºííÿ. Ì³êðîñêîï³÷í³ äîñë³äæåí-
íÿ óðàæåíèõ ä³ëÿíîê øê³ðè âñòàíîâèëè, ùî ìîëîäà 
ãðàíóëÿö³éíà òêàíèíà ìàº íåçíà÷íó òîâùèíó, á³äíà 
íà êë³òèíè ô³áðîáëàñòè÷íîãî ðÿäó òà ëåéêîöèòè. Ñèí-
òåòè÷íà ä³ÿëüí³ñòü ô³áðîáëàñò³â âåäå äî çá³ëüøåííÿ 
ê³ëüêîñò³ ñóëüôàòîâàíèõ ãë³êîçàì³íîãë³êàí³â ó àìîðô-
í³é ðå÷îâèí³ ñïîëó÷íî¿ òêàíèíè (ðèñ. 6). 

Ïîøêîäæåí³ ³ ïîãàíî ñòðóêòóðîâàí³ ñóäèíè ì³êðî-
öèðêóëÿòîðíîãî ðóñëà. Ó ïåðèôåð³éíèõ çîíàõ ðàíè 
ïîâ³ëüíî ïðîò³êàº êðàéîâà åï³òåë³çàö³ÿ. Â³äì³÷åíî äå-
ê³ëüêà ðÿä³â êåðàòèíîöèò³â, ùî ìàþòü íàïðàâëåí³ñòü 
ðîñòó ï³ä ñòðóï (ðèñ. 7). 

Â ê³íö³ òðåòüîãî òèæíÿ åêñïåðèìåíòó ñïîñòåð³ãà-
ëîñÿ â³äøàðóâàííÿ ñòðóïà, ðàíîâà ïîâåðõíÿ íà çíà-
÷íèõ ä³ëÿíêàõ áóëà âêðèòà òîíêèì øàðîì ãíîþ. 

Ã³ñòîëîã³÷íî âñòàíîâëåíî, ùî ÷åðåç 21 äîáó ï³ñëÿ 
òåðì³÷íî¿ òðàâìè â êðàéîâèõ çîíàõ îï³êîâî¿ ðàíè 
åï³òåë³çàö³ÿ ñëàáî âèðàæåíà, ïî÷èíàº ôîðìóâàòè-
ñÿ âóçüêà ñìóæêà òêàíèíè ñîñî÷êîâîãî øàðó, ïðîòå 
âîíà íå ôîðìóº âï’ÿ÷óâàííÿ â åï³äåðì³ñ. Òîíêèé åï³-
äåðìàëüíèé ðåãåíåðàò ðîçòàøîâóºòüñÿ íà ïîãàíî 
ñôîðìîâàí³é ãðàíóëÿö³éí³é òêàíèí³, â ÿê³é, ÿê ³ â ïî-
ïåðåäí³é òåðì³í, â³äì³÷àºòüñÿ ìàëî êðîâîíîñíèõ êà-
ï³ëÿð³â, à òàêîæ ô³áðîáëàñò³â òà ëåéêîöèò³â. Â³äñóòí³ 
ïðèäàòêè øê³ðè. Ìåæ³ ì³æ êë³òèíàìè åï³òåë³àëüíîãî 

Ðèñ. 1. Ì³êðîñêîï³÷í³ çì³íè øê³ðè ìîðñüêî¿ ñâèíêè ÷å-
ðåç 1 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè. Íåêðîç åï³äåðì³ñó 

òà äåðìè, ëåéêîöèòàðíà ³íô³ëüòðàö³ÿ. Çàáàðâëåííÿ 
ãåìàòîêñèë³íîì ³ åîçèíîì. õ 100. 

Ðèñ. 2. Ã³ñòîõ³ì³÷í³ çì³íè äåðìè øê³ðè òâàðèíè ÷åðåç 
1 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè. Íàáðÿêë³ 

êîëàãåíîâ³ âîëîêíà ç äîáðå âèðàæåíèìè ØÈÊ-
ïîçèòèâíèìè âëàñòèâîñòÿìè. Çàáàðâëåííÿ 

çà ìåòîäîì Ìîóð³. õ 400. 

Ðèñ. 3. Ì³êðîñêîï³÷í³ çì³íè ñóäèí ñïîëó÷íî¿ òêàíèíè 
øê³ðè òâàðèíè â ñòàä³¿ øîêó ï³ñëÿ îï³êîâî¿ òðàâìè. 

Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³ åîçèíîì. õ 200
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ðåãåíåðàòó ïîãàíî âèðàæåí³, ¿õ öèòîïëàçìà çàáàðâ-
ëþºòüñÿ îêñèô³ëüíî. Ïðîë³ôåðàö³þ öèõ êë³òèí ãàëü-
ìóº â³äñóòí³ñòü äîáðå ðîçâèíåíî¿ ñïîëó÷íî¿ òêàíèíè 
òà ì³êðîöèðêóëÿòîðíîãî ðóñëà. Ó êðàºâ³é ä³ëÿíö³ ðàíè 
â³äì³÷àºòüñÿ óòâîðåííÿ êîëàãåíîâèõ òà åëàñòè÷íèõ 
âîëîêîí (ðèñ. 8), à òàêîæ çá³ëüøåííÿ ê³ëüêîñò³ êèñëèõ 
ãë³êîçàì³íîãë³êàí³â. 

Âèñíîâêè. Ã³ñòîëîã³÷íî â äèíàì³ö³ äîñë³äó ïðè 
åêñïåðèìåíòàëüí³é òåðì³÷í³é òðàâì³ âñòàíîâëåíèé 
ðîçâèòîê äåñòðóêòèâíèõ çì³í â åï³äåðì³ñ³ òà äåðì³ 
øê³ðè, ñòóï³íü ÿêèõ çàëåæèòü â³ä òåðì³íó åêñïåðèìåí-
òó. Â öåíòðàëüí³é ä³ëÿíö³ ðàíè íàÿâí³ íåêðîá³îòè÷í³ 
çì³íè, à ðîçâèòîê ìîëîäî¿ ãðàíóëÿö³éíî¿ òêàíèíè, ¿¿ 
äîçð³âàííÿ ³ ïåðåòâîðåííÿ â ñïîëó÷íó òêàíèíó ïîãàíî 
âèðàæåí³, ã³ñòîõ³ì³÷íî âñòàíîâëåíà çíà÷íà ðåîðãàí³-
çàö³ÿ ¿¿ ì³æêë³òèííî¿ ðå÷îâèíè. 

Ó êðàéîâèõ ä³ëÿíêàõ â ï³çí³ òåðì³íè åêñïåðè-
ìåíòó åï³òåë³çàö³ÿ ðàíåâî¿ ïîâåðõí³ òà ôîðìóâàí-
íÿ êîìïîíåíò³â äåðìè â³äáóâàºòüñÿ ïîâ³ëüíî. Òàêèé 

Ðèñ. 5. Ã³ñòîëîã³÷í³ çì³íè äåðìè øê³ðè òâàðèíè ÷åðåç 
7 ä³á ï³ñëÿ òåðì³÷íî¿ òðàâìè. Íàáðÿê ñïîëó÷íî¿ òêà-

íèíè, òîíê³ êîëàãåíîâ³ âîëîêíà, çì³íåí³ ô³áðîáëàñòè. 
Çàáàðâëåííÿ çà ìåòîäîì Âàí Ã³çîí – Âåéãåðò. õ 600

Ðèñ. 4. Ã³ñòîëîã³÷í³ çì³íè øê³ðè òâàðèíè ÷åðåç 7 ä³á 
ï³ñëÿ îï³êîâî¿ òðàâìè. Ê³ðî÷êà ñòðóïà, íåêðîç äåðìè, 

ïîøêîäæåí³ âîëîñÿí³ ôîë³êóëè. Çàáàðâëåííÿ ãåìà-
òîêñèë³íîì ³ åîçèíîì. õ 80

Ðèñ. 6. Ã³ñòîõ³ì³÷íà îðãàí³çàö³ÿ øê³ðè òâàðèíè ÷åðåç 
14 ä³á ï³ñëÿ òåðì³÷íî¿ òðàâìè. Ãðàíóëÿö³éíà òêàíèíà 
ç ïîì³ðíî âèðàæåíèìè ØÈÊ- òà «Õåéë»-ïîçèòèâíèìè 

âëàñòèâîñòÿìè. Çàáàðâëåííÿ çà ìåòîäîì Ìîóð³. õ 100

Ðèñ. 7. Ã³ñòîëîã³÷í³ çì³íè øê³ðè òâàðèíè 
÷åðåç 14 ä³á ï³ñëÿ îï³êîâî¿ òðàâìè. Â³äøàðóâàííÿ 

ñòðóïà, êðàéîâà åï³òåë³çàö³ÿ. 
Çàáàðâëåííÿ ãåìàòîêñèë³íîì ³ åîçèíîì. õ 100. 

Ðèñ. 8. Ã³ñòîëîã³÷í³ çì³íè äåðìè øê³ðè òâàðèíè ÷åðåç 
21 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè. Êîëàãåíîâ³ âîëîêíà 

òà åëàñòè÷í³ âîëîêíà â êðàéîâ³é ä³ëÿíö³ ðàíè. Çàáàðâ-
ëåííÿ çà ìåòîäîì Âàí Ã³çîí – Âåéãåðò. õ 400. 
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ìîðôîëîã³÷íèé òà ã³ñòîõ³ì³÷íèé ñòàí îï³êîâî¿ ðàíè 
ñâ³ä÷èòü ïðî íåîáõ³äí³ñòü çàñòîñóâàííÿ êîðèãóþ÷èõ 
ïðåïàðàò³â  ç ìåòîþ ïðèøâèäøåííÿ ðåãåíåðàö³¿ â ä³-
ëÿíö³ óðàæåííÿ øê³ðè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ó äàíîìó 
íàïðÿìêó ïîëÿãàþòü ó âñòàíîâëåíí³ ìîðôîëîã³÷íèõ 
çì³í ñòðóêòóðíèõ êîìïîíåíò³â øê³ðè ïðè òåðì³÷í³é 
òðàâì³ çà óìîâ êîðåêö³¿. 
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ÐÈÌÅÍÒÀËÜÍÎ¯ ÒÅÐÌ²×ÍÎ¯ ÒÐÀÂÌÈ
Êðàìàð Ñ. Á., Âîëêîâ Ê. Ñ. 
Ðåçþìå. Â åêñïåðèìåíò³ íà ìîðñüêèõ ñâèíêàõ ïðîâåäåí³ ã³ñòîëîã³÷í³ òà ã³ñòîõ³ì³÷í³ äîñë³äæåííÿ óøêîäæå-

íî¿ ä³ëÿíêè øê³ðè â ð³çí³ òåðì³íè ï³ñëÿ òÿæêî¿ òåðì³÷íî¿ òðàâìè. Âñòàíîâëåíî, ùî ñòóï³íü äåñòðóêòèâíèõ çì³í 
åï³äåðì³ñó òà äåðìè çàëåæèòü â³ä òåðì³íó ï³ñëÿ îï³êó. Çíà÷í³ ñóäèíí³ ðîçëàäè òà ïîøêîäæåííÿ ñòðóêòóðíèõ 
êîìïîíåíò³â ñïîëó÷íî¿ òêàíèíè, çì³íè ¿¿ ã³ñòîõ³ì³÷íèõ ïîêàçíèê³â ïðèãí³÷óþòü ðåãåíåðàòîðí³ ïðîöåñè ÿê â öåí-
òðàëüí³é, òàê ³ â êðàéîâ³é ä³ëÿíö³ ðàíè. 

Êëþ÷îâ³ ñëîâà: ã³ñòîëîã³÷í³ òà ã³ñòîõ³ì³÷í³ çì³íè, øê³ðà, òåðì³÷íà òðàâìà. 
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ÃÈÑÒÎËÎÃÈ×ÅÑÊÈÅ È ÃÈÑÒÎÕÈÌÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß ÏÎÂÐÅÆÄÅÍÍÎÃÎ Ó×ÀÑÒÊÀ ÊÎÆÈ Â ÄÈ-

ÍÀÌÈÊÅ ÏÎÑËÅ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÉ ÒÅÐÌÈ×ÅÑÊÎÉ ÒÐÀÂÌÛ
Êðàìàð Ñ. Á., Âîëêîâ Ê. Ñ. 
Ðåçþìå. Â ýêñïåðèìåíòå íà ìîðñêèõ ñâèíêàõ ïðîâåäåíû ãèñòîëîãè÷åñêèå è ãèñòîõèìè÷åñêèå èññëåäî-

âàíèÿ ïîâðåæäåííîãî ó÷àñòêà êîæè â ðàçëè÷íûå ñðîêè ïîñëå òÿæåëîé òåðìè÷åñêîé òðàâìû. Óñòàíîâëåíî, 
÷òî ñòåïåíü äåñòðóêòèâíûõ èçìåíåíèé ýïèäåðìèñà è äåðìû çàâèñèò îò ñðîêà ïîñëå îæîãà. Çíà÷èòåëüíûå 
ñîñóäèñòûå ðàññòðîéñòâà è ïîâðåæäåíèÿ ñòðóêòóðíûõ êîìïîíåíòîâ ñîåäèíèòåëüíîé òêàíè, èçìåíåíèÿ åå ãèñ-
òîõèìè÷åñêèõ ïîêàçàòåëåé ïîäàâëÿþò ðåãåíåðàòîðíûå ïðîöåññû êàê â öåíòðàëüíîé, òàê è â êðàåâîé îáëàñòè 
ðàíû. 

Êëþ÷åâûå ñëîâà: ãèñòîëîãè÷åñêèå è ãèñòîõèìè÷åñêèå èçìåíåíèÿ, êîæà, òåðìè÷åñêàÿ òðàâìà. 
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Histological and Histochemical Changes of the Damaged Area of Skin in the Dynamics after Experimental 

Thermal Trauma
Kramar S. B., Volkov K. S. 
Abstract. Accidents and fires in the production, transport and man-made disasters, acts of terrorism, armed 

conflicts, domestic accidents – all integral parts of modern life. In this regard, the number of thermal injury in the world 
is growing. 

The aim was to establish histological and histochemical state of epidermis and dermis of the skin of guinea pigs 
dynamics after experimental thermal injury. 

Object and methods. Experimental studies performed on 25 mature guinea pigs. 
Third degree burn on the back of the animal skin surface applied water vapor at a temperature of 96-97 °C for 60 

seconds under the ether anesthesia. Lot Size lesions were 18-20 % of the body surface. 
To study the characteristics of morphological and histochemical changes in the skin after burn injury animals taken 

out of the experiment under the ether anesthesia at 1, 7, 14 and 21 days of the experiment, corresponding stages of 
shock, early and late toxemia and septicotoxemia burn disease. 
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Results and discussion. Microscopic examination of affected skin showed that in experimental animals in stage 
shock occurs dry coagulation necrosis of the epidermis, dermis and its appendages. There is edema of the papillary 
dermis and reticular layers and their infiltration of leukocytes. 

In the early stage of toxemia (7 day experiment) microscopically clearly distinguished boundary between the edge 
and central areas of the wound. Significantly damaged fibrous structure papillary dermis and reticular layers of the 
skin. In the lower parts of the connective tissue of the wound meet single thin collagen fibrils, which are not oriented 
direction. Elastic fibers are not detected. 

Microscopic examination of affected skin on 14 day of the experiment found that young granulation tissue thickness 
is small, poor in cells and fibroblastic number of white blood cells. Synthetic activity of fibroblasts leads to an increase 
in the number of sulfated glycosaminoglycans in the amorphous substance of connective tissue. 

On 21 days after thermal injury in the marginal areas of burn wound epithelization poorly expressed, begins to form 
a narrow strip of fabric papillary layer, but it does not form vp’yachuvannya the epidermis. Thin regenerate epidermal 
is poorly formed granulation tissue, which, as in the previous period was marked blood capillaries and fibroblasts and 
leukocytes. There are no skin appendages. 

Histologically in dynamics of experiment in experimental thermal injury established development of destructive 
changes in the epidermis and dermis of the skin, the degree of which depends on the duration of the experiment. 
In the central area of the wound existing necrobiotic changes and development of young granulation tissue, mature 
and transform into connective tissue poorly expressed, histochemical established a significant reorganization of 
intercellular substance. 

In marginal areas in the later stages of the experiment epithelization of the wound surface and forming components 
of the dermis is slow. Such morphological and histochemical state of burn wounds demonstrates the need for 
corrective agents to accelerate the regeneration of skin lesions in the area. 

Keywords: histological and histochemical changes, skin, thermal trauma. 
Ðåöåíçåíò – ïðîô. ªðîøåíêî Ã. À. 

Ñòàòòÿ íàä³éøëà 19. 09. 2014 ð. 




