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Ðîáîòà âèêîíàíà â³äïîâ³äíî äî òåìè íàóêîâî-
äîñë³äíî¿ ðîáîòè êàôåäðè îïåðàòèâíî¿ õ³ðóðã³¿ ³ 
òîïîãðàô³÷íî¿ àíàòîì³¿ Âèùîãî äåðæàâíîãî íà-
â÷àëüíîãî çàêëàäó Óêðà¿íè «Óêðà¿íñüêà ìåäè÷íà 
ñòîìàòîëîã³÷íà àêàäåì³ÿ» «Âèçíà÷åííÿ çàêîíîì³ð-
íîñòåé ìîðôîãåíåçó îðãàí³â, òêàíèí òà ñóäèííî-
íåðâîâèõ óòâîðåíü îðãàí³çìó â íîðì³, åêñïåðèìåíò³ 
òà ï³ä ä³ºþ çîâí³øí³õ ÷èííèê³â. Ìîðôî-åêñïåðèìåí-
òàëüíå îá´ðóíòóâàííÿ ä³¿ íîâèõ õ³ðóðã³÷íèõ øîâíèõ 
ìàòåð³àë³â ïðè âèêîðèñòàíí³ ¿õ â êë³í³÷í³é ïðàêòèö³», 
¹ äåðæðåºñòðàö³¿ 0113U001024.

Âñòóï. Ñòðåñ º âèðîáëåíîþ â ïðîöåñ³ åâîëþ-
ö³¿ ñóêóïí³ñòþ çàõèñíèõ ³ óøêîäæóâàëüíèõ ðåàêö³é 
îðãàí³çìó, ÿê³ âèíèêàþòü ó ðåçóëüòàò³ íåéðî-åí-
äîêðèííèõ ³ ìåòàáîë³÷íèõ çðóøåíü ó â³äïîâ³äü íà 
ä³þ íàäçâè÷àéíèõ ÷è ïàòîëîã³÷íèõ ôàêòîð³â. Òàêèì 
÷èíîì ñòðåñ º âàæëèâîþ ëàíêîþ àäàïòàö³éíîãî ìå-
õàí³çìó, àëå çà íåñïðèÿòëèâîãî ïåðåá³ãó â³í ìîæå 
ñòàòè ñêëàäîâîþ ïàòîãåíåçó áàãàòüîõ çàõâîðþ-
âàíü. Ïðîáëåìà ñòðåñó, íå çâàæàþ÷è íà äîñèòü òðè-
âàëå âèâ÷åííÿ, ïðîäîâæóº çàëèøàòèñÿ àêòóàëüíîþ 
òåìîþ äëÿ íàóêîâèõ äîñë³äæåíü [1]. Äîñë³äæåííÿ 
ìåõàí³çì³â ãîñòðîãî ñòðåñó ³ ïîøóê øëÿõ³â ï³äâè-
ùåííÿ ñò³éêîñò³ äî íüîãî – îäíà ³ç ñó÷àñíèõ àêòó-
àëüíèõ ìåäèêî-á³îëîã³÷íèõ ïðîáëåì. Ó âèð³øåíí³ 
öèõ ïèòàíü ñó÷àñíèì íàóêîâöÿì äîïîìàãàþòü åêñ-
ïåðèìåíòàëüí³ äîñë³äæåííÿ ³ç âèêîðèñòàííÿì ð³ç-
íèõ ìîäåëåé ñòðåñó.

Ìåòà äîñë³äæåííÿ. Ïîð³âíÿòè ð³çí³ ìîäåë³ ãî-
ñòðîãî ñòðåñó íà ï³äñòàâ³ äàíèõ ë³òåðàòóðíèõ äæå-
ðåë òà ðåçóëüòàò³â âëàñíèõ äîñë³äæåíü.

Íà ñüîãîäí³ äëÿ âèâ÷åííÿ ìîðôîôóíêö³îíàëü-
íèõ çì³í, ÿê³ âèíèêàþòü ó îðãàí³çì³ íà òë³ âïëèâó 
ãîñòðîãî ñòðåñó, çàñòîñîâóþòüñÿ ð³çí³ éîãî åêñïå-
ðèìåíòàëüí³ ìîäåë³. Íàïðèêëàä, äëÿ äîñë³äæåííÿ 
ïàòîãåíåòè÷íèõ ìåõàí³çì³â ñòðåñîðíèõ óøêîäæåíü 
ëåãåíü, íà êàôåäð³ á³îëîã³÷íî¿ õ³ì³¿ Óêðà¿íñüêî¿ 
ìåäè÷íî¿ ñòîìàòîëîã³÷íî¿ àêàäåì³¿ ïðîâîäèëèñÿ 
åêñïåðèìåíòè íà á³ëèõ ùóðàõ-ñàìèöÿõ ë³í³¿ Â³ñòàð 
³ ñ³ðèõ ìèøàõ ë³í³¿ CBU, ãîñòðèé åìîö³éíî-áîëüî-
âèé ñòðåñ ó ùóð³â â³äòâîðþâàëè çà ìåòîäîì O. 
Desiderato et al., à ó ìèøåé – øëÿõîì ï³äâ³øóâàííÿ 
àòðàâìàòè÷íèì çàòèñêà÷åì çà øèéíó ñêëàäêó ïðî-
òÿãîì 1 ãîäèíè [4]. Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ 
áóëî âñòàíîâëåíî, ùî ðåàêö³ÿ ëåãåíü íà ãîñòð³ 
ñòðåñîðí³ ïîäðàçíåííÿ ïðîÿâëÿºòüñÿ çì³íîþ ë³ï³ä-
íîãî ñêëàäó á³îëîã³÷íèõ ìåìáðàí, àêòèâàö³ºþ ïðî-

öåñ³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â, äåïîë³ìåðè-
çàö³ºþ ñïîëó÷íîòêàíèííèõ ñòðóêòóð, äèñáàëàíñîì 
ó ñèñòåì³ ïðîòåîë³ç – ³íã³á³òîðè ïðîòåîë³çó, ï³äâè-
ùåííÿì ïðîíèêíîñò³ àëüâåîëî-êàï³ëÿðíî¿ ìåìá-
ðàíè òà ãàëüìóâàííÿì ìåõàí³çì³â àíòèì³êðîáíîãî 
çàõèñòó ëåãåíü. Ïîä³áí³ ðåçóëüòàòè áóëè îäåðæàí³ 
é ïðè âèâ÷åíí³ ìåòàáîë³÷íèõ ìåõàí³çì³â ðîçâèòêó 
³ììîá³ë³çàö³éíîãî ñòðåñó [4,11].

Íà êàôåäð³ ìåäèöèíè íàäçâè÷àéíèõ ñèòóàö³é ç 
îïåðàòèâíîþ õ³ðóðã³ºþ ³ òîïîãðàô³÷íîþ àíàòîì³ºþ 
Óêðà¿íñüêî¿ ìåäè÷íî¿ ñòîìàòîëîã³÷íî¿ àêàäåì³¿, çà 
îñíîâó â³äòâîðåííÿ åêñïåðèìåíòàëüíî¿ ìîäåë³ ãî-
ñòðîãî ³ììîá³ë³çàö³éíîãî ñòðåñó áóëî îáðàíî ìå-
òîäèêó Ñåëüº [6]. ²ç ö³ºþ ìåòîþ íåíàðêîòèçîâàíèõ 
ùóð³â ³ììîá³ë³çóâàëè ó ãîðèçîíòàëüíîìó ïîëîæåíí³ 
íà ñïèí³ ïðîòÿãîì 6 ãîäèí. Ô³êñàö³ÿ âèêîíóâàëàñÿ 
çà ê³íö³âêè, áåç óøêîäæåííÿ øê³ðíèõ ïîêðèâ³â òà ïî-
ðóøåííÿ ãåìîöèðêóëÿö³¿. Åêñïåðèìåíò ïðîâîäèâñÿ 
íàòùåñåðöå ç 9 äî 15 ãîäèíè. Ïåðåâàãîþ ìåòîäèêè 
º ïðîñòîòà ó âèêîíàíí³, ïðîâåäåííÿ ó çðó÷íèé ÷àñ, 
â³äñóòí³ñòü ó íåîáõ³äíîñò³ ñêëàäíèõ ïðèñòðî¿â äëÿ 
ô³êñàö³¿ ï³ääîñë³äíèõ òâàðèí. 

Äàíà åêñïåðèìåíòàëüíà ìîäåëü äîáðå çàðå-
êîìåíäóâàëà ñåáå é ïðîäîâæóº øèðîêî âèêîðèñ-
òîâóâàòèñÿ ñó÷àñíèìè äîñë³äíèêàìè [3,9,10,12]. 
Çîêðåìà, ¿¿ âèêîðèñòîâóâàëè äëÿ âèâ÷åííÿ ðîë³ 
ôåðìåíò³â ó àíòèîêñèäàíòíîìó çàõèñò³ ð³çíèõ âíó-
òð³øí³õ îðãàí³â ó ùóð³â. Áóëî ïîêàçàíî, ùî öåé çà-
õèñò çä³éñíþºòüñÿ çà ó÷àñò³ òêàíèíîñïåöèô³÷íèõ 
àíòèîêñèäàíòíèõ ôåðìåíòíèõ ìåõàí³çì³â ðåãóëÿ-
ö³¿ [12]. Çàñòîñóâàííÿ ö³º¿ æ ìåòîäèêè ³ììîá³ë³çà-
ö³¿ äîçâîëèëî âñòàíîâèòè, ùî ðîçâèòîê ãîñòðîãî 
ñòðåñó ó ùóð³â-ñàìö³â â óìîâàõ åêñïåðèìåíòàëü-
íîãî ã³ïî- òà ã³ïåðãîíàäèçìó ìàº ñâî¿ â³äì³ííîñò³, 
ÿê³ ïîëÿãàþòü ó ð³çí³é àêòèâàö³¿ ã³ïîòàëàìî-ã³ïî-
ô³çàðíî-íàäíèðíèêîâî¿ (ÃÃÍÑ) òà ñèìïàòî-àäðå-
íàëîâî¿ ñèñòåì. Ïðè äåô³öèò³ ñòàòåâèõ ãîðìîí³â 
áàëàíñ ó÷àñò³ öèõ íåéðîåíäîêðèííèõ ñèñòåì áóâ 
á³ëüø àäàïòèâíèì, îñê³ëüêè àêòèâóâàëèñÿ ìåõà-
í³çìè îáîõ. Ïðè íàäëèøêó – ìåíø àäàïòèâíèì, 
îñê³ëüêè ìàëà ì³ñöå ò³ëüêè çíà÷íà àêòèâàö³ÿ ÃÃÍÑ, 
ùî ñòâîðþâàëî ìîæëèâ³ñòü âèñíàæåííÿ ¿¿ ìåõà-
í³çì³â [3]. Âèâ÷åííÿ ÿê³ñíèõ ³ ê³ëüê³ñíèõ ïîêàçíèê³â 
ñïåðìè ïðè ð³çíèõ ìîäåëÿõ ãîñòðîãî åêñïåðèìåí-
òàëüíîãî ñòðåñó ó ñàìö³â á³ëèõ ùóð³â ïîêàçàëî, ùî 
ïðè ïðè ³ììîá³ë³çàö³éíîìó ñòðåñ³ â³äì³÷àëîñÿ çíà-
÷óùå çíèæåííÿ öèõ ïàðàìåòð³â, òîä³ ÿê õîëîäîâèé 
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âïëèâ ïðèçâîäèâî äî ïîë³ïøåííÿ ïàðàìåòð³â åÿêó-
ëÿòó. Îòðèìàí³ äàí³ äîçâîëëè çðîáèòè âèñíîâîê, ùî 
ñòóï³íü çì³íè ïàðàìåòð³â ñ³ì’ÿíî¿ ð³äèíè çàëåæèòü 
â³ä ñèëè ³ òðèâàëîñò³ ä³¿ ñòðåñó, à ê³ëüê³ñí³ òà ÿê³ñí³ 
ïàðàìåòðè åÿêóëÿòó ìîæóòü ñëóæèòè äîñòîâ³ðíèì 
êðèòåð³ºì àäàïòàö³éíèõ ³ äåçàäàïòàö³éíèõ ïðîöå-
ñ³â, ùî â³äáóâàþòüñÿ â îðãàí³çì³ ï³ä âïëèâîì ñòðå-
ñîâèõ ôàêòîð³â [9]. Ó íàóêîâ³é ë³òåðàòóð³ çóñòð³÷à-
ëèñÿ â³äîìîñò³ ïðî çäàòí³ñòü åêñïåðèìåíòàëüíî¿ 
ìîäåë³ òÿæêîãî ³ììîá³ë³çàö³éíîãî ñòðåñó ³ç ô³êñà-
ö³ºþ ùóð³â ïðîòÿãîì 6 ãîäèí ó ïîëîæåíí³ íà ñïèí³, 
ïðèçâîäèòè äî ïîðóøåííÿ êèñíåâîãî ãîìåîñòàçó 
òà òðàíñïîðòó êèñíþ äî òêàíèí âíàñë³äîê ðîçâèòêó 
ñèíäðîìó «ñòðåñîðíî¿ ëåãåí³». Ïðè öüîìó â ëåãåíÿõ 
óøêîäæóºòüñÿ ñóðôàêòàíò, âíàñë³äîê ÷îãî â³äáóâà-
ºòüñÿ çá³ëüøåííÿ âèä³ëåííÿ ó êðîâ ³ àëüâåîëè ïåðå-
êèñíèõ ñïîëóê ³ç ðîçâèòêîì ìåòàáîë³÷íîãî àöèäîçó 
[7,8]. 

Äëÿ âèâ÷åííÿ ðàíí³õ ìîðôîëîã³÷íèõ çì³í, ÿê³ âè-
íèêàþòü ó ëåãåíÿõ ùóð³â ï³ä âïëèâîì øåñòèãîäèí-
íîãî ãîñòðîãî ³ììîá³ë³çàö³éíîãî ñòðåñó, íàìè áóëî 
îáðàíî äðóãó ãîäèíó ï³ñëÿ çàâåðøåííÿ ïåð³îäó ô³ê-
ñàö³¿. ×àñ äëÿ ïðîâåäåííÿ åêñïåðèìåíòó áóëî îáðà-
íî íå âèïàäêîâî, àäæå ðàíí³ ìîðôîôóíêö³îíàëüí³ 
çì³íè, ÿê³ âèíèêàþòü ó ëåãåíÿõ íà òë³ ñòðåñó çàëè-
øàëèñÿ íå äîñë³äæåíèìè. Çã³äíî ³ç â³äîìèìè íà òîé 
÷àñ ïóáë³êàö³ÿìè, øåñòèãîäèííà ³ììîá³ë³çàö³ÿ ïðè 
ìîäåëþâàíí³ ãîñòðîãî ñòðåñó, âèêëèêàº ñòàä³þ 
òðèâîãè, ÿêà òðèâàº áëèçüêî 38-39 ãîäèí. Íàñòóï-
íîþ º ñòàä³ÿ ðåçèñòåíòíîñò³, ÿêà ñóïðîâîäæóºòüñÿ 
çíà÷íîþ ñòðåñ-³íäóêîâàíîþ àëüòåðàö³ºþ òêàíèí, 
ï³ê ÿêî¿ ïåðåïàäàº íà 39 ãîäèíó ï³ñëÿ çàê³í÷åííÿ 
âïëèâó ñòðåñîðà. Ðåïàðàòèâí³ ïðîöåñè ó ëåãåíåâ³é 
òêàí³ ïî÷èíàþòü ðîçâèâàòèñÿ ëèøå íà 4 äîáó [5]. 
Âèâ÷åííþ äèíàì³êè ïîñòñòðåñîðíèõ çì³í ó ëåãåíÿõ 
òàêîæ áóëî ïðèñâÿ÷åíî ê³ëüêà íàóêîâèõ ðîá³ò, ó ÿêèõ 
äëÿ äîñë³äæåííÿ ëåãåíåâî¿ òêàíèíè ùóð³â ï³ñëÿ 
âïëèâó åêñïåðèìåíòàëüíîãî ãîñòðîãî ³ììîá³ë³çà-
ö³éíîãî ñòðåñó, îáèðàëè òåðì³íè 39 ãîäèí, 4-òó òà 
5-òó äîáó [5,10]. Ïðè öüîìó ìîðôîëîã³÷í³ çì³íè, ÿê³ 
â³äáóâàþòüñÿ ó ëåãåíÿõ íà ïî÷àòêó ñòàä³¿ òðèâîãè, 
òàêîæ çàëèøàëèñÿ ïîçà óâàãîþ. 

Âèâ÷åííÿ áóäîâè ëåãåíü ùóð³â ï³ñëÿ âïëèâó 
øåñòèãîäèííîãî ãîñòðîãî ³ììîá³ë³çàö³éíîãî ñòðå-
ñó ³ç ô³êñàö³ºþ ó ïîëîæåíí³ ëåæà÷è íà ñïèí³, ìà-
êðîñêîï³÷íîìó ð³âí³ âèÿâèëî ÷èñëåíí³ ïîë³ìîðôí³ 
êðîâîâèëèâè ó ëåãåíåâó òêàíèíó òà ï³ä â³ñöåðàëüíó 
ïëåâðó. Íà ì³êðîñêîï³÷íîìó ð³âí³ ó ðåñï³ðàòîðíîìó 
â³ää³ë³ ëåãåíü ñïîñòåð³ãàëîñÿ çíà÷íå ðîçøèðåííÿ 
àëüâåîë (íà 63,8% ó ë³â³é ëåãåí³ òà íà 70,6% ó ïðà-
â³é), ñòîíøåííÿ ì³æàëüâåîëÿðíèõ ïåðåãîðîäîê (íà 
42,3% çë³âà òà íà 40,4% ñïðàâà), ëîêàëüí³ ÿâèùà äå-
ñòðóêö³¿ àëüâåîëÿðíèõ ñò³íîê. Ðóéíóâàííÿ ³ äåñêâà-
ìàö³ÿ ðåñï³ðàòîðíèõ àëüâåîëîöèò³â ïðèçâîäèòü 
äî îãîëåííÿ áàçàëüíèõ ìåìáðàí òà íàêîïè÷åííÿ ó 
ïðîñâ³òàõ àëüâåîë, ïîáëèçó óøêîäæåíèõ ä³ëÿíîê, 
êîíãëîìåðàò³â êë³òèí íà ð³çíèõ ñòàä³ÿõ äåñòðóêö³¿, 

çðóéíîâàíèõ ³ íåóøêîäæåíèõ àëüâåîëÿðíèõ ìàêðî-

ôàã³â, àëüâåîëîöèò³â ²² òèïó, åðèòðîöèò³â, ô³áðè-

íó. Åëàñòè÷íèé êàðêàñ ñò³íîê àëüâåîë ïðè öüîìó 

ïîñèëþºòüñÿ. Ó âíóòð³øíüîëåãåíåâèõ áðîíõàõ öÿ 

åêñïåðèìåíòàëüíà ìîäåëü ñòðåñó òàêîæ âèêëè-

êàº äåñòðóêòèâí³ çì³íè (âàêóîë³çàö³þ öèòîïëàçìè 

åï³òåë³îöèò³â, ðóéíóâàííÿ ì³æêë³òèííèõ êîíòàêò³â, 

âòðàòó ö³ë³ñíîñò³ òà ñòîâùåííÿ åï³òåë³àëüíîãî øàðó, 

ã³ïåðã³äðàòàö³þ âëàñíî¿ ïëàñòèíêè ñëèçîâî¿ îáî-

ëîíêè, íàêîïè÷åííÿ êë³òèííîãî äåòðèòó â ïðîñâ³òàõ 

áðîíõ³â). Òîâùèíà åï³òåë³þ ñëèçîâî¿ îáîëîíêè äð³á-

íèõ áðîíõ³â ó ùóð³â, ïîð³âíÿíî ç êîíòðîëüíîþ ãðó-

ïîþ çá³ëüøèëàñÿ ó ñåðåäíüîìó çë³âà íà 85,9% òà 

íà 87,4% ñïðàâà. Ó âëàñí³é ïëàñòèíö³ ñëèçîâî¿ îáî-

ëîíêè äð³áíèõ áðîíõ³â âèÿâëÿëèñÿ îçíàêè íàáðÿêó 

– ðîçïóøåííÿ êîëàãåíîâèõ ³ åëàñòè÷íèõ âîëîêîí 

àìîðôíîþ ðå÷îâèíîþ. Äîñòîâ³ðíå çá³ëüøåííÿ 

òîâùèíè åï³òåë³àëüíîãî øàðó ñëèçîâî¿ îáîëîíêè 

òàêîæ â³äì³÷åíî ó ñåðåäí³õ áðîíõàõ: íà 65,7% ó ë³â³é 

ëåãåí³ òà íà 65,9% ó ïðàâ³é. Âëàñíà ïëàñòèíêà ñëè-

çîâî¿ îáîëîíêè ñåðåäí³õ áðîíõ³â âèÿâëÿëà îçíàêè 

ã³ïåðã³äðàòàö³¿. 

Ìîðôîìåòðè÷í³ äîñë³äæåííÿ ïîêàçàëè äîñòî-

â³ðíå çá³ëüøåííÿ ä³àìåòðó ñóäèí ãåìîì³êðîöèð-

êóëÿòîðíîãî ðóñëà ëåãåíü íà òë³ ñòðåñó. Ñåðåäí³ 

çíà÷åííÿ ä³àìåòðó ïðîñâ³òó êàï³ëÿð³â ï³äâèùèëèñÿ 

á³ëüø í³æ óäâ³÷³, ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ, 

³ â³äïîâ³äíî ñêëàäàëè 7,31±0,71 òà 3,62±0,25 ìêì 

çë³âà é 7,64±0,69 òà 3,68±0,22 ìêì ñïðàâà (ð<0,01). 

Ä³àìåòð ïðîñâ³òó âåíóë ó ë³â³é ëåãåí³ çá³ëüøèâñÿ 

ç 19,01±1,14 ìêì íà 34,9% ³ ñÿãàâ 25,64±1,76 ìêì 

(ð<0,01), à â ïðàâ³é – ç 18,72±1,07 äî 26,08±1,59 

ìêì, òîáòî íà 39,3% (ð<0,01). Â óñ³õ ëàíêàõ ãåìî-

ì³êðîöèðêóëÿòîðíîãî ðóñëà âèçíà÷àëèñÿ ÿâèùà 

ñòàçó êðîâ³, ÿê³ ó ïåðèôåðè÷íèõ â³ää³ëàõ ëåãåíü 

ñóïðîâîäæóâàëèñÿ ïîÿâîþ âîãíèù ä³àïåäåçó åðè-

òðîöèò³â ³ç ñóäèí â ³íòåðñòèö³éíó ñïîëó÷íó òêàíèíó ³ 

ïðîñâ³òè àëüâåîë [2]. 

Îäåðæàí³ ðåçóëüòàòè ïîêàçàëè åôåêòèâí³ñòü 

äàíî¿ åêñïåðèìåíòàëüíî¿ ìîäåë³ äëÿ âèâ÷åííÿ 

ìîðôîôóíêö³îíàëüíèõ çì³í, ùî âèíèêàþòü â îðãà-

í³çì³ íà òë³ ñòðåñó.

Âèñíîâîê. Âèêîðèñòàííÿ åêñïåðèìåíòàëüíî¿ 

ìîäåë³ ãîñòðîãî ñòðåñó ç ³ììîá³ë³çàö³ºþ ùóð³â ó 

ãîðèçîíòàëüíîìó ïîëîæåíí³ íà ñïèí³ ïðîòÿãîì 6 

ãîäèí äàº çìîãó ñêîðîòèòè ÷àñ åêñïåðèìåíòàëüíî-

ãî äîñë³äæåííÿ, íå ïîòðåáóº ñêëàäíîãî îáëàäíàííÿ 

òà âèêîðèñòàííÿ äîäàòêîâèõ ÷èííèê³â ñòðåñîðíîãî 

âïëèâó, äîçâîëÿº âèêîíóâàòè ô³êñàö³þ òâàðèí ó 

çðó÷íèé ðàíêîâèé ÷àñ. Öåé ñïîñ³á ïðîñòèé ó çàñòî-

ñóâàíí³ ³ ìîæå áóòè âèêîðèñòàíèé äëÿ ïðîâåäåííÿ 

äîñë³äæåíü ³ç âèâ÷åííÿ âïëèâó ³ììîá³ë³çàö³éíîãî 

ñòðåñó íà îðãàí³çì.
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ÓÄÊ 613.86
ÂÈÊÎÐÈÑÒÀÍÍß Ð²ÇÍÈÕ ÌÎÄÅËÅÉ ÃÎÑÒÐÎÃÎ ²ÌÌÎÁ²Ë²ÇÀÖ²ÉÍÎÃÎ ÑÒÐÅÑÓ Â ÅÊÑÏÅÐÈÌÅÍ-

ÒÀËÜÍÈÕ ÄÎÑË²ÄÆÅÍÍßÕ
Êîïòåâ Ì. Ì.
Ðåçþìå. Ñòðåñ º âèðîáëåíîþ â ïðîöåñ³ åâîëþö³¿ ñóêóïí³ñòþ çàõèñíèõ ³ óøêîäæóâàëüíèõ ðåàêö³é 

îðãàí³çìó, ÿê³ âèíèêàþòü ó ðåçóëüòàò³ íåéðî-åíäîêðèííèõ ³ ìåòàáîë³÷íèõ çðóøåíü ó â³äïîâ³äü íà ä³þ íàä-
çâè÷àéíèõ ÷è ïàòîëîã³÷íèõ ôàêòîð³â. Òàêèì ÷èíîì ñòðåñ ñêëàäàº âàæëèâó ëàíêó àäàïòàö³éíîãî ìåõàí³çìó, 
àëå çà íåñïðèÿòëèâîãî ïåðåá³ãó â³í ìîæå ñòàòè ñêëàäîâîþ ïàòîãåíåçó áàãàòüîõ çàõâîðþâàíü. Ïðîáëåìà 
ñòðåñó, íå çâàæàþ÷è íà äîñèòü òðèâàëå âèâ÷åííÿ, ïðîäîâæóº çàëèøàòèñÿ àêòóàëüíîþ òåìîþ äëÿ íàóêîâèõ 
äîñë³äæåíü. Ìåòîþ ðîáîòè áóëî ïîð³âíÿòè ð³çí³ ìîäåë³ ãîñòðîãî ³ììîá³ë³çàö³éíîãî ñòðåñó íà ï³äñòàâ³ äàíèõ 
ë³òåðàòóðíèõ äæåðåë òà ðåçóëüòàò³â âëàñíèõ äîñë³äæåíü. Âèêîðèñòàíà äîñë³äíèêàìè ç Óêðà¿íñüêî¿ ìåäè÷íî¿ 
ñòîìàòîëîã³÷íî¿ àêàäåì³¿ ìîäåëü äàº çìîãó ñêîðîòèòè ÷àñ åêñïåðèìåíòó, íå ïîòðåáóº ñêëàäíîãî îáëàäíàííÿ 
òà âèêîðèñòàííÿ äîäàòêîâèõ ÷èííèê³â ñòðåñîðíîãî âïëèâó. Öåé ñïîñ³á ïðîñòèé ó çàñòîñóâàíí³ ³ ìîæå áóòè 
âèêîðèñòàíèé äëÿ ïðîâåäåííÿ äîñë³äæåíü ³ç âèâ÷åííÿ âïëèâó ³ììîá³ë³çàö³éíîãî ñòðåñó íà îðãàí³çì.

Êëþ÷îâ³ ñëîâà: ñòðåñ, ³ììîá³ë³çàö³ÿ, ùóðè.

ÓÄÊ 613.86
ÈÑÏÎËÜÇÎÂÀÍÈÅ ÐÀÇËÈ×ÍÛÕ ÌÎÄÅËÅÉ ÎÑÒÐÎÃÎ ÈÌÌÎÁÈËÈÇÀÖÈÎÍÍÎÃÎ ÑÒÐÅÑÑÀ Â ÝÊÑ-

ÏÅÐÈÌÅÍÒÀËÜÍÛÕ ÈÑÑËÅÄÎÂÀÍÈßÕ
Êîïòåâ Ì. Ì.
Ðåçþìå. Ñòðåññ ÿâëÿåòñÿ âûðàáîòàííîé â ïðîöåññå ýâîëþöèè ñîâîêóïíîñòüþ çàùèòíûõ è ïîâðåæäà-

þùèõ ðåàêöèé îðãàíèçìà, êîòîðûå âîçíèêàþò â ðåçóëüòàòå íåéðî-ýíäîêðèííûõ è ìåòàáîëè÷åñêèõ ñäâèãîâ 
â îòâåò íà äåéñòâèå ÷ðåçâû÷àéíûõ èëè ïàòîëîãè÷åñêèõ ôàêòîðîâ. Òàêèì îáðàçîì ñòðåññ – âàæíîå çâåíî 
àäàïòàöèîííîãî ìåõàíèçìà, êîòîðîå ïðè íåáëàãîïðèÿòíîì òå÷åíèè ìîæåò ñòàòü ñîñòàâëÿþùåé ïàòîãå-
íåçà ìíîãèõ çàáîëåâàíèé. Ïðîáëåìà ñòðåññà, íåñìîòðÿ íà äîñòàòî÷íî äëèòåëüíîå èçó÷åíèå, ïðîäîëæàåò 
îñòàâàòüñÿ àêòóàëüíîé òåìîé äëÿ íàó÷íûõ èññëåäîâàíèé. Öåëüþ ðàáîòû áûëî ñðàâíèòü ðàçëè÷íûå ìîäå-
ëè îñòðîãî èììîáèëèçàöèîííîãî ñòðåññà íà îñíîâàíèè äàííûõ ëèòåðàòóðíûõ èñòî÷íèêîâ è ðåçóëüòàòîâ 
ñîáñòâåííûõ èññëåäîâàíèé. Èñïîëüçîâàííàÿ èññëåäîâàòåëÿìè èç Óêðàèíñêîé ìåäèöèíñêîé ñòîìàòîëîãè-
÷åñêîé àêàäåìèè ìîäåëü ïîçâîëÿåò ñîêðàòèòü âðåìÿ ýêñïåðèìåíòà, íå òðåáóåò ñëîæíîãî îáîðóäîâàíèÿ è 
èñïîëüçîâàíèÿ äîïîëíèòåëüíûõ ôàêòîðîâ ñòðåññîðíîãî âîçäåéñòâèÿ. Ýòîò ñïîñîá ïðîñò â ïðîâåäåíèè è 
ìîæåò áûòü èñïîëüçîâàí äëÿ èçó÷åíèÿ âëèÿíèÿ èììîáèëèçàöèîííîãî ñòðåññà íà îðãàíèçì.

Êëþ÷åâûå ñëîâà: ñòðåññ, èììîáèëèçàöèÿ, êðûñû.
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APPLICATION OF VARIOUS MODELS OF ACUTE IMMOBILIZATION STRESS IN EXPERIMENTAL STUDIES

Koptev Ì. Ì.

Abstract. Stress is determined as the totality of protective and damaging responses of the organism developed 

in the evolution process, which are caused by neuro-endocrine and metabolic changes in response to extreme or 

pathological factors. Thus, stress is an important link of adaptation mechanism, but in case of unfavorable course 

it can become an integral part of the pathogenesis of many diseases. The problem of stress, despite the long-term 

study, continues to be relevant for scientific research. Investigation of the acute stress mechanisms and finding the 

ways to increase resistance to it is one of the current medico-biological problems. Modern experimental studies, 

that apply various stress models provide solution of mentioned problems.

The aim of the study was to compare different models of acute stress based on the literature data and results of 

own investigations.

Nowadays, the various experimental models are used to study the morphofunctional changes occurring in 

the organism on the background of the acute stress effect. For example, to study the pathogenetic mechanisms 

of stress injury of the lungs the experiments on white female Wistar rats and gray mice of CBU line have been 

conducted at the Department of Biological Chemistry of the Ukrainian Medical Stomatological Academy. The acute 

�

fold with atraumatic clamp for 1 hour. Considering the obtained data, it was determined that the lung response to 

acute stress irritation was manifested by changing of the lipid content in biological membranes, activation of lipid 

peroxidation processes, depolymerization of connective tissue structures, imbalance in the system of proteolysis – 

inhibitors of proteolysis, increased permeability of the alveolo-capillary membrane and inhibition of the antimicrobial 

protection mechanisms in the lungs. The method of Selye was chosen to imitate the experimental model of acute 

immobilization stress at the Department of Emergency Medicine with Operative Surgery and Topographic Anatomy 

of the Ukrainian Medical Stomatological Academy. For this purpose non-anesthetized rats were immobilized in 

the horizontal supine position for 6 hours. The extremities were fixed without skin damages and hemocirculation 

disorders. The experiment was conducted in the fasted state from 9 till 3 p.m. The advantages of chosen method 

are its simplicity in performing, possibility to carry out at convenient time, absence of necessity in complex devices 

for experimental animals fixation. This experimental model is well proven and widely used by modern researchers. 

Its application has caused the development of pronounced changes in the lungs of rats, hemorrhagic events and 

microcirculation disorders.

The investigation results have presented the effectiveness of this experimental model for studying of 

morphological and functional changes that occur in the organism on the background of acute immobilization stress.

Thus, the use of acute stress experimental models by rats immobilization in the horizontal supine position for 

6 hours reduces the time of the experimental study, does not require complex equipment and additional stresing 

factors, enables to fix the animals in comfortable morning time. This method is easy to use and can be applied for 

research studies concerning the effects of immobilization stress on the body.

Keywords: stress, immobilization, rats.
Ðåöåíçåíò — ïðîô. Êîñòåíêî Â. Î.

Ñòàòòÿ íàä³éøëà 27.05.2017 ðîêó
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