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ÌÎÐÔÎËÎÃ²ß

Ðîáîòà âèêîíàíà â ðàìêàõ ïëàíîâî¿ íàóêîâî-äî-
ñë³äíî¿ òåìè êàôåäðè ã³ñòîëîã³¿, öèòîëîã³¿ òà åìáð³îëîã³¿ 
ÄÂÍÇ «Òåðíîï³ëüñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñè-
òåò ³ìåí³ ². ß. Ãîðáà÷åâñüêîãî ÌÎÇ Óêðà¿íè» «Âñòàíîâ-
ëåííÿ îñîáëèâîñòåé ðåïàðàòèâíèõ ïðîöåñ³â îï³êîâî¿ 
ðàíè ³ ìîðôîôóíêö³îíàëüíèõ çì³í âíóòð³øí³õ îðãàí³â 
òà êë³í³êî-ïàòîãåíåòè÷íå îá´ðóíòóâàííÿ çàñòîñóâàííÿ 
êð³îë³îô³ë³çîâàíèõ êñåíîòêàíèí ïðè òåðì³÷í³é òðàâì³», 
¹ äåðæàâíî¿ ðåºñòðàö³¿ 0115U001531. 

Âñòóï. Ãîñòðå ïîøêîäæåííÿ ëåãåíü (ÃÏË) º ÷àñòèì 
óñêëàäíåííÿì áàãàòüîõ ïàòîëîã³÷íèõ ïðîöåñ³â ³ õàðàê-
òåðèçóºòüñÿ âèñîêîþ ëåòàëüí³ñòþ [1, 9]. Âñòàíîâëåí-
íÿ ìåõàí³çì³â ðîçâèòêó ÃÏË º âàæëèâèì äëÿ ðîçðîáêè 
åôåêòèâíèõ ë³êóâàëüíèõ çàõîä³â. Ñåðåä êë³òèí ëåãåíü 
îñîáëèâå çíà÷åííÿ ìàþòü àëüâåîëÿðí³ ìàêðîôàãè, ÿê³ 
çä³éñíþþòü çàõèñíó ôóíêö³þ â íèæí³õ äèõàëüíèõ øëÿ-
õàõ òà ðåñï³ðàòîðíîìó â³ää³ë³. Ñàìå â³ä ¿õ ìîðôîôóíê-
ö³îíàëüíîãî ñòàíó çàëåæàòü ïðîÿâè ñòðóêòóðíî¿ ³ ìå-
òàáîë³÷íî¿ ïåðåáóäîâè ëåãåíü ïðè ïàòîëîã³¿ [5, 8, 11]. 
Íåçâàæàþ÷è íà ÷èñëåíí³ ðîáîòè, ó ÿêèõ âèâ÷åí³ ñòðóê-
òóðí³ çì³íè ëåãåíåâèõ ìàêðîôàã³â ïðè ð³çíèõ ïàòîëîã³÷-
íèõ ñòàíàõ ó ë³òåðàòóð³ íåäîñòàòíüî äàíèõ ïðî ìîðôî-
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ôóíêö³îíàëüí³ îñîáëèâîñò³ ïåðåáóäîâè öèõ êë³òèí ïðè 
òåðì³÷í³é òðàâì³ òà â óìîâàõ êîðåêö³¿ [1, 4, 6, 10]. 

Ïåðñïåêòèâíèì ïðè ë³êóâàíí³ îï³ê³â º âèêîðèñòàííÿ 
÷èííèê³â, ÿê³ çìåíøàòü ïîñòóïëåííÿ òîêñèí³â â îðãàí³çì 
ç ä³ëÿíêè òåðì³÷íî¿ òðàâìè. Îäíèì ³ç á³îëîã³÷íèõ çàñî-
á³â äëÿ çàêðèòòÿ îï³êîâî¿ ðàíè º ïîäð³áíåíèé ñóáñòðàò 
³ç ë³îô³ë³çîâàíîãî êñåíîäåðìî³ìïëàíòàòà, ÿêèé º âèñî-
êîåôåêòèâíèì ïðåïàðàòîì ³ç ñîðáö³éíî-àíòèòîêñè÷-
íèì, ïëàñòè÷íèì, ìåòàáîë³÷íèì òà îêèñíî-â³äíîâíèì 
ïîòåíö³àëîì [7]. Íàíåñåííÿ äàíîãî ñóáñòðàòó íà î÷è-
ùåíó â³ä çìåðòâ³ëèõ òêàíèí ðàíó ïîïåðåäæóº ïðîãðåñó-
þ÷ó ³íòîêñèêàö³þ ç âîãíèùà óðàæåííÿ ³ ðîçâèòîê ³íôåê-
ö³¿ â ðàíàõ, çìåíøóº âàæê³ñòü îï³êîâî¿ õâîðîáè ³ ñïðèÿº 
â³äíîâëåííþ øê³ðíîãî ïîêðèâó â á³ëüø êîðîòêèé òåðì³í, 
ùî â ñâîþ ÷åðãó, ïîçèòèâíî âïëèâàº íà ìîðôîôóíêö³î-
íàëüíèé ñòàí âíóòð³øí³õ îðãàí³â îïå÷åíîãî îðãàí³çìó.

Ìåòîþ äàíî¿ ðîáîòè áóëî âñòàíîâëåííÿ ìîðôîëî-
ã³÷íîãî ñòàíó àëüâåîëÿðíèõ ìàêðîôàã³â ðåñï³ðàòîðíîãî 
â³ää³ëó ëåãåíü òâàðèí ï³ñëÿ òåðì³÷íîãî óðàæåííÿ òà â óìî-
âàõ çàñòîñóâàííÿ ñóáñòðàòó ë³îô³ë³çîâàíî¿ êñåíîøê³ðè.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äè ïðîâå-
äåí³ íà 30 ñòàòåâîçð³ëèõ íåë³í³éíèõ á³ëèõ ùóðàõ-ñàì-
öÿõ. Óòðèìàííÿ òâàðèí òà åêñïåðèìåíòè ïðîâîäèëèñÿ 

Ðèñ. 1. Ì³êðîñêîï³÷í³ çì³íè ðåñï³ðàòîðíîãî â³ää³ëó ëå-
ãåí³ òâàðèíè íà 1 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè. Äåñòðóê-
òèâíî çì³íåí³ ì³æàëüâåîëÿðí³ ïåðåãîðîäêè ðåñï³ðàòîð-
íîãî â³ää³ëó (1), êðîâîíàïîâíåí³ (2) ³ ñïàâø³ ñóäèíè (3), 

àëüâåîëÿðí³ ìàêðîôàãè (4). 
Çàáàðâëåííÿ òîëó¿äèíîâèì ñèí³ì. õ 600.

Ðèñ. 2. Ã³ñòîõ³ì³÷íà îðãàí³çàö³ÿ ëåãåí³ òâàðèíè 
íà 14 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè.  Ìàêðîôàãè 

ç cêóï÷åííÿì ÿñêðàâî “Õåéë”-ïîçèòèâíèõ çåðåí ãåìî-
ñèäåðèíó (1) â ³íòåðñòèö³¿ òà ä³ëÿíêàõ àòåëåêòàç³â (2).

 Çàáàðâëåííÿ çà ìåòîäîì Ìîóð³. õ 400
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â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ ïðî 
çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ 
åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 
2005), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â 
íà òâàðèíàõ», óõâàëåíèõ Ï`ÿòèì íàö³îíàëüíèì êîíãðå-
ñîì ç á³îåòèêè (Êè¿â, 2013).

Îï³êîâó òðàâìó íàíîñèëè ï³ä êåòàì³íîâèì íàðêîçîì 
äâîìà ì³äíèìè ïëàñòèíàìè ïëîùåþ 14,5 ñì2 íàãð³òèìè 
ó êèï’ÿ÷åí³é âîä³ äî òåìïåðàòóðè 97-100 0Ñ íà åï³ëüîâà-
íó ïîâåðõíþ øê³ðè ñïèíè òâàðèíè ïðîòÿãîì 15 ñåêóíä. 
Ðîçì³ðè ä³ëÿíêè óðàæåííÿ ñêëàäàëè 18-20 % ïîâåðõí³ 
ò³ëà òâàðèí. Ðåçóëüòàòè ã³ñòîëîã³÷íèõ äîñë³äæåíü ïî-
øêîäæåíî¿ øê³ðè çàñâ³ä÷èëè ãëèáèíó óðàæåííÿ, ùî â³ä-
ïîâ³äàº îï³êó ²²² ñòóïåíÿ. Òâàðèí äåêàï³òóâàëè íà 1, 7, 14 
òà 21 äîáè. Çàá³ð ìàòåð³àëó äëÿ ì³êðîñêîï³÷íèõ äîñë³-
äæåíü ïðîâîäèëè çã³äíî çàãàëüíîïðèéíÿòî¿ ìåòîäèêè 
[2]. Øìàòî÷êè ëåãåíü ô³êñóâàëè â 10 % íåéòðàëüíîìó 
ðîç÷èí³ ôîðìàë³íó, ïðîâîäèëè äåã³äðàòàö³þ â ñïèðòàõ 
çðîñòàþ÷î¿ êîíöåíòðàö³¿, çàëèâàëè ó ïàðàô³íîâ³ áëîêè. 
Âèãîòîâëåí³ çð³çè òîâùèíîþ 5-6 ìêì. ôàðáóâàëè çà 
ìåòîäîì Ìîóð³ (ØÉÊ + “Õåéë” ðåàêö³ÿ), äå ãåìîñèäå-
ðèí óòâîðþº áåðë³íñüêó áëàêèòü (çàë³çîñèíüîðîäèñòå 
çàë³çî) ï³ä âïëèâîì çàë³çîñèíüîðîäèñòîãî êàë³þ ³ ñî-
ëÿíî¿ êèñëîòè [2, 3]. Ã³ñòîëîã³÷í³ ïðåïàðàòè âèâ÷àëè 
çà äîïîìîãîþ ñâ³òëîâîãî ì³êðîñêîïà MIÑROmed SEO 
SCAN òà ôîòîäîêóìåíòóâàëè çà äîïîìîãîþ â³äåîêàìå-
ðè Vision CCD Camera ç ñèñòåìîþ âèâîäó çîáðàæåííÿ 
ç ã³ñòîëîã³÷íèõ ïðåïàðàò³â. Íàï³âòîíê³ çð³çè òîâùèíîþ 
1-2 ìêì âèãîòîâëÿëè íà óëüòðàì³êðîòîì³ LKB-3 (Øâå-
ö³ÿ) ³ çàáàðâëþâàëè òîëó¿äèíîâèì ñèí³ì [3]. Äëÿ óëüòðà-
ñòðóêòóðíèõ äîñë³äæåíü çàáèðàëè ìàëåíüê³ øìàòî÷êè 
ðåñï³ðàòîðíîãî â³ää³ëó ëåãåíü, ô³êñóâàëè ó 2,5-3 % ðîç-
÷èí³ ãëþòàðàëüäåã³äó, ïîñòô³êñóâàëè â 1 % ðîç÷èí³ òåòðà-
îêèñó îñì³þ íà ôîñôàòíîìó áóôåð³ ðÍ 7,2-7,4, çíåâîä-
íþâàëè â ñïèðòàõ ³ ïðîï³ëåíîêñèä³ òà çàëèâàëè â ñóì³ø 
åïîêñèäíèõ ñìîë [2]. Óëüòðàòîíê³ çð³çè êîíòðàñòóâàëè 
óðàí³ëàöåòàòîì òà öèòðàòîì ñâèíöþ çà Ðåéíîëüäñîì 
³ âèâ÷àëè â åëåêòðîííîìó ì³êðîñêîï³ ÏÅÌ- 125 Ê.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ã³ñ-
òîëîã³÷í³ äîñë³äæåííÿ ëåãåíü òâàðèí ó ðàíí³ òåðì³íè 

ï³ñëÿ åêñïåðèìåíòàëüíî¿ òåðì³÷íî¿ òðàâìè (1, 7 äîáè 
äîñë³äó) âñòàíîâèëè âèðàæåí³ ðîçëàäè ãåìîäèíàì³êè 
òà ïî÷àòêîâ³ äåñòðóêòèâí³ çì³íè âñ³õ êîìïîíåíò³â, îñî-
áëèâî ðåñï³ðàòîðíîãî â³ää³ëó òà ì³êðîñóäèí (ðèñ. 1). 
Â ïðîñâ³òàõ áàãàòüîõ ñóäèí âèÿâëÿþòüñÿ çì³øàí³ òðîì-
áè, àãðåãàö³ÿ òà ñëàäæ-ôåíîìåí åðèòðîöèò³â. Öå õà-
ðàêòåðèçóº ïîðóøåííÿ ãåìîêîàãóëÿö³¿ ó âèãëÿä³ äèñåì³-
íîâàíîãî âíóòð³øíüîñóäèííîãî çãîðòàííÿ êðîâ³ (ÄÂÇ). 
Â ïðîñâ³òàõ àëüâåîë òà ³íòåðñòèö³¿ íàÿâí³ ìàêðîôàãè 
ç cêóï÷åííÿì ÿñêðàâî «Õåéë»-ïîçèòèâíèõ çåðåí ãåìî-
ñèäåðèíó, ÿê³ óòâîðþþòüñÿ âíàñë³äîê ðîçïàäó åðèòðî-
öèò³â òà ãåìîãëîá³íó. 

Â ï³çí³ òåðì³íè (14, 21 äîáè) ñïîñòåðåæåííÿ ïðè 
ã³ñòîõ³ì³÷íîìó äîñë³äæåíí³ çà ìåòîäîì Ìîóð³ â ïðî-
ñâ³òàõ àëüâåîë, äèôóçíî â ³íòåðñòèö³¿ òà ä³ëÿíêàõ 
êðîâîâèëèâ³â âñòàíîâëåíî, ùî ê³ëüê³ñòü ìàêðîôàã³â 
ç³ ñêóï÷åííÿì ÿñêðàâî «Õåéë»-ïîçèòèâíèõ çåðåí ãåìî-
ñèäåðèíó çíà÷íî çá³ëüøóºòüñÿ â ïîð³âíÿíí³ ç ïîïåðå-
äí³ìè òåðì³íàìè (ðèñ. 2). 

Ñóáì³êðîñêîï³÷íî íà 1 òà 7 äîáè ï³ñëÿ åêñïåðèìåí-
òàëüíî¿ òåðì³÷íî¿ òðàâìè â ïðîñâ³òàõ àëüâåîë ëåãåíü 
ï³ääîñë³äíèõ òâàðèí ñïîñòåð³ãàºòüñÿ çá³ëüøåííÿ ê³ëü-
êîñò³ àëüâåîëÿðíèõ ìàêðîôàã³â. Âîíè õàðàêòåðèçóþòü-
ñÿ ïîë³ìîðô³çìîì ðîçì³ð³â, ñòóïåíåì çð³ëîñò³ òà îçíà-
êàìè äåñòðóêö³¿. ßäðà àêòèâíî ôóíêö³îíóþ÷èõ êë³òèí 
ìàþòü íåïðàâèëüíó ôîðìó ç ð³âíîì³ðíî ðîçì³ùåíèì 
åóõðîìàòèíîì òà îäíèì àáî äâîìà ÿäåðöÿìè. Ìåìá-
ðàíè êàð³îëåìè ìàþòü ÷³òê³ êîíòóðè òà ³íâàã³íàö³¿. Â öè-
òîïëàçì³ ñïîñòåð³ãàþòüñÿ äð³áí³, ïåðâèíí³ ë³çîñîìè 
³ îñì³îô³ëüí³ ôàãîñîìè. Ïåðåâàæíî â ïàðàíóêëåàðí³é 
çîí³ öèòîïëàçìè êë³òèí ðîçì³ùóºòüñÿ êîìïëåêñ Ãîëü-
äæ³, ÿêèé ïðåäñòàâëåíèé äð³á íèìè ïó õèð öÿìè òà âàêó-
îëÿìè. Êàíàëüö³ ãðàíóëÿðíî¿ åíäîïëàçìàòè÷íî¿ ñ³òêè 
íåïðîòÿæí³ ³ ïîòîâùåí³, íà ¿õ ìåìáðàíàõ âèÿâëÿºòüñÿ 
íåçíà÷íà ê³ëüê³ñòü ðèáîñîì. Â öèòîïëàçì³ âèÿâëÿþòü-
ñÿ òàêîæ íåâåëèê³, ð³çíî¿ ôîðìè ì³òîõîíäð³¿ ç ìàòðèê-
ñîì ïîì³ðíî¿ åëåêòðîí íî¿  ù³ëüíîñò³. Ïëàçìîëåìà ìà-
êðîôàã³â óòâîðþº çíà÷íó ê³ëüê³ñòü öèòîïëàçìàòè÷íèõ 
âèï’ÿ÷óâàíü.

 
Ðèñ. 3. Ñóáì³êðîñêîï³÷íà îðãàí³çàö³ÿ àëüâåîëÿðíîãî 

ìàêðîôàãà íà 14 äîáó ï³ñëÿ åêñïåðèìåíòàëüíî¿ òåðì³÷-
íî¿ òðàâìè. Öèòîïëàçìàòè÷í³ âèðîñòè ïëàçìîëåìè (1), 

ÿäðî (2) ç ïåðåâàæàííÿì ãåòåðîõðîìàòèíó, ë³çîñîìè 
(3), âåëèê³ ôàãîñîìè (4). õ 10 000.

Ðèñ. 4. Ì³êðîñêîï³÷í³ çì³íè ðåñï³ðàòîðíîãî â³ää³ëó ëå-
ãåí³ òâàðèíè íà 7 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè òà â óìî-
âàõ êîðåêö³¿. Ì³æàëüâåîëÿðí³ ïåðåãîðîäêè ðåñï³ðàòîð-
íîãî â³ää³ëó (1), ïîì³ðíî êðîâîíàïîâíåí³ êàï³ëÿðè (2),  

àëüâåîëÿðí³ ìàêðîôàãè (3). 
Çàáàðâëåííÿ òîëó¿äèíîâèì ñèí³ì. õ 800.
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 íà 14 òà 21 äîáè äîñë³äó â ïðîñâ³ò³ àëüâåîë ëåãåíü 
òâàðèí áåç êîðåêö³¿ òåðì³÷íî¿ òðàâìè ïîïóëÿö³éíèé 
ñêëàä àëüâåîëÿðíèõ ìàêðîôàã³â ïðåäñòàâëåíèé íå-
÷èñåëüíèìè àêòèâíî ôàãîöèòóþ÷èìè àëüâåîëÿðíèìè 
ìàêðîôàãàìè, ìîëîäèìè ôîðìàìè òà ïåðåâàæàþòü 
êë³òèíè ç äåñòðóêòèâíî-äåãåíåðàòèâíèìè çì³íàìè. 
Íà àï³êàëüí³é ïîâåðõí³ òàêèõ ìàêðîôàã³â âèÿâëÿºòüñÿ 
íåáàãàòî íåâåëèêèõ çà ðîçì³ðàìè ì³êðîâèðîñò³â òà ³í-
âàã³íàö³é ïëàçìîëåìè. ¯õ ÿäðà îñì³îô³ëüí³, äåôîðìî-
âàí³ ç ãëèáîêèìè ³íâàã³íàö³ÿìè êàð³îëåìè. Öèòîïëàçìà 
òàêîæ åëåêòðîííîù³ëüíà, ç íå÷èñåëüíèìè äåñòðóêòèâ-
íî çì³íåíèìè îðãàíåëàìè. Ó í³é ñïîñòåð³ãàþòüñÿ ïî-
îäèíîê³ ë³çîñîìè òà âåëèê³ ôàãîñîìè, â ÿêèõ íàÿâíèé 
íåîäíîð³äíî¿ îñì³îô³ëüíîñò³ ìàòå ð³àë (ðèñ. 3). 

Ì³êðîñêîï³÷í³ äîñë³äæåííÿ ëåãåíü òâàðèí ï³ñëÿ òåð-
ì³÷íî¿ òðàâìè òà çàêðèòòÿ ðàíè ñóáñòðàòîì ë³îô³ë³çîâà-
íî¿ êñåíîøê³ðè âæå íà 7 äîáó äîñë³äó âñòàíîâèëè ìåí-
øèé ñòóï³íü ïîøêîäæåííÿ âñ³õ ñòðóêòóðíèõ êîìïîíåíò³â 
îðãàíó. Êðàùèé ñòàí ñóäèííîãî ðóñëà òà çáåðåæåííÿ 
ö³ë³ñíîñò³ ñò³íêè ñóäèí çóìîâëþº ìåíø³ ïðîÿâè ¿õ êðî-
âîíàïîâíåííÿ ³ ã³ïåðêîàãóëÿö³¿ òà â³äïîâ³äíî çìåíøåí-
íÿ ê³ëüêîñò³ àëüâåîëÿðíèõ ìàêðîôàã³â (ðèñ. 4). Â ïðî-
ñâ³òàõ àëüâåîë òà ³íòåðñòèö³¿ âèÿâëÿþòüñÿ ïîîäèíîê³ 
ìàêðîôàãè ç íåâåëèêîþ ê³ëüê³ñòþ çåðåí ãåìîñèäåðèíó.

Â ðàíí³é òåðì³í ï³ñëÿ îï³êó â óìîâàõ çàñòîñóâàííÿ 
êîðèãóþ÷îãî ÷èííèêà, ñóáì³êðîñêîï³÷íî â ïðîñâ³ò³ àëü-
âåîë òà ³íòåðñòèö³¿ ñïîñòåð³ãàºòüñÿ ïîë³ìîðô³çì àëü-
âåîëÿðíèõ ìàêðîôàã³â, ÿê³ â³äð³çíÿþòüñÿ çà ñòóïåíåì 
çð³ëîñò³, ôóíêö³îíàëüíîþ àêòèâí³ñòþ òà óëüòðàñòðóê-
òóðîþ. Â öåé òåðì³í ïåðåâàæàþòü ìîëîä³ ìàêðîôàãè 
òà êë³òèíè, ç îçíàêàìè àêòèâíîãî ôàãîöèòîçó. Â ¿õ ÿäðàõ 
ïåðåâàæàº åóõðîìàòèí, ïðîòå íàÿâí³ ãðóäêè ìàðã³íàëü-
íî ðîçì³ùåíîãî ãåòåðîõðîìàòèíó. Êàð³îëåìà óòâîðþº 
ãëèáîê³ ³íâàã³íàö³¿, íàÿâí³ òàêîæ âîãíèùåâî ðîçøèðåí³ 
ïåðèíóêëåàðí³ ïðîñòîðè. Öèòîïëàçìà àêòèâíî ôàãî-
öèòóþ÷èõ êë³òèí ìàº ðîçâèíåíèé ñèíòåòè÷íèé àïàðàò, 
ÿêèé ïðåäñòàâëåíèé äîáðå âèðàæåíèìè öèñòåðíàìè 
êîìïëåêñó Ãîëüäæ³ ³ êàíàëüöÿìè åíäîïëàçìàòè÷íî¿ 
ñ³òêè, íà ìåìáðàíàõ ÿêî¿ âèÿâëÿºòüñÿ áàãàòî ðèáîñîì. 
Òàêîæ íàÿâí³ ÷èñåëüí³ ïîë³ñîìè, âàêóîë³ ³ ì³êðîïóõèðö³. 
Ñïîñòåð³ãàþòüñÿ ì³òîõîíäð³¿ ç ÷³òêèìè êðèñòàìè òà ïî-

ì³ðíî îñì³îô³ëüíèì ìàòðèêñîì (ðèñ. 5). Â öèòîïëàçì³ 
ì³ñòÿòüñÿ ÷èñåëüí³ ïåðâèíí³ ë³çîñîìè òà íàÿâí³ âåëèê³ 
íåïðàâèëüíî¿ ôîðìè îñì³îô³ëüí³ ôàãîñîìè. Ïëàçìî-
ëåìà êë³òèí óòâîðþº çíà÷í³ öèòîïëàçìàòè÷í³ âèðîñòè 
òà âï’ÿ÷óâàííÿ.

×àñòèíà àëüâåîëÿðíèõ ìàêðîôàã³â âêëþ÷àº îñì³î-
ô³ëüí³ ÿäðà òà ïîøêîäæåí³ îðãàíåëè â öèòîïëàçì³, ùî 
ñâ³ä÷èòü ïðî íèçüêó ¿õ ôóíêö³îíàëüíó àêòèâí³ñòü. 

Ñóáì³êðîñêîï³÷íî â ï³çí³ òåðì³íè äîñë³äó (14 
òà 21 äîáè) çà óìîâ çàñòîñóâàííÿ ñóáñòðàòó ë³îô³ë³-
çîâàíî¿ êñåíîøê³ðè ó ïðîñâ³ò³ àëüâåîë òàêîæ ñïîñòå-
ð³ãàºòüñÿ ïîì³ðíà ê³ëüê³ñòü àëüâåîëÿðíèõ ìàêðîôàã³â, 
â ïîïóëÿö³¿ ÿêèõ ïåðåâàæàþòü àêòèâíî ôàãîöèòóþ÷³, 
á³îñèíòåçóþ÷³ òà ìîëîä³ êë³òèíè, ³ íàÿâí³ ïîîäèíîê³ äå-
ñòðóêòèâíî çì³íåí³ êë³òèíè.

Ïðî ó÷àñòü ìàêðîôàã³â ó ì³ñöåâèõ, çàõèñíèõ ìå-
õàí³çìàõ ëåãåíü ñâ³ä÷èòü òàêîæ íàÿâí³ñòü ìîëîäèõ, 
äâîÿäåðíèõ êë³òèí, ç ïîì³ðíî îñì³îô³ëüíîþ öèòîïëàç-
ìîþ, äîáðå âèðàæåíèìè ìåìáðàííèìè îðãàíåëàìè, 
ïåðâèííèìè ë³çîñîìàìè, ïîîäèíîêèìè ôàãîñîìà-
ìè. Íà ¿õ àï³êàëüí³é ïîâåðõí³ âèÿâëÿþòüñÿ ÷èñåëüí³ 
ì³êðîâèï’ÿ÷óâàííÿ òà ³íâàã³íàö³¿ ïëàçìîëåìè (ðèñ. 6).

Âèñíîâêè. Ïðîâåäåí³ äîñë³äæåííÿ ñòðóêòóðíî¿ ðå-
îðãàí³çàö³¿ àëüâåîëÿðíèõ ìàêðîôàã³â ï³ñëÿ åêñïåðè-
ìåíòàëüíî¿ òåðì³÷íî¿ òðàâìè âñòàíîâèëè ïîë³ìîðô³çì 
¿õ ïîïóëÿö³éíîãî ñêëàäó, ñåðåä ÿêèõ îñîáëèâî â ï³çí³ 
òåðì³íè äîñë³äó, ïåðåâàæàþòü äåñòðóêòèâíî-äåãåíåðà-
òèâíî çì³íåí³ êë³òèíè.

Çàñòîñóâàííÿ ñóáñòðàòó ë³îô³ë³çîâàíèõ êñåíîäåð-
ìîòðàíñïëàíòàò³â â óìîâàõ ðàííüî¿ íåêðåêòîì³¿ óðà-
æåíèõ ä³ëÿíîê øê³ðè ï³ñëÿ òåðì³÷íî¿ òðàâìè ïîçèòèâ-
íî âïëèâàº íà ñòàí àëüâåîëÿðíèõ ìàêðîôàã³â àëüâåîë 
ëåãåíü, â ¿õ ïîïóëÿö³éíîìó ñêëàä³ ïåðåâàæàþòü ìîëîä³ 
òà àêòèâíî ôàãîöèòóþ÷³ êë³òèíè. Öå ïîçèòèâíî âïëèâàº 
íà ðåñï³ðàòîðíèé â³ää³ë ëåãåíü òà ï³äâèùóº ðåçèñòåíò-
í³ñòü ëåãåíåâî¿ òêàíèíè äî óøêîäæóþ÷èõ àãåíò³â.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ó ïîäàëü-
øèõ äîñë³äæåííÿõ ïëàíóºòüñÿ âèâ÷èòè ïåðåá³ã ìîðôî-
ëîã³÷íèõ çì³í ñòðóêòóðíèõ êîìïîíåíò³â ëåãåíü ïðè òåð-
ì³÷í³é òðàâì³ â óìîâàõ çàñòîñóâàííÿ ³íøèõ êîðèãóþ÷èõ 
÷èííèê³â.

Ðèñ. 5. Óëüòðàñòðóêòóðíèé ñòàí ôðàãìåíòà 
àëüâåîëÿðíîãî ìàêðîôàãà ðåñï³ðàòîðíîãî â³ää³ëó 

ëåãåí³ íà 14 äîáó ï³ñëÿ òåðì³÷íî¿ òðàâìè òà â óìîâàõ 
êîðåêö³¿. Öèòîïëàçìàòè÷í³ âèðîñòè ïëàçìîëåìè (1), 

ë³çîñîìè (2), ôàãîñîìè (3), ì³òîõîíäð³¿ (4), 
êàíàëüö³ åíäîïëàçìàòè÷íî¿ ñ³òêè (5). õ 21 000.

Ðèñ. 6. Ñóáì³êðîñêîï³÷íà îðãàí³çàö³ÿ àëüâåîëÿðíèõ 
ìàêðîôàã³â íà 21 äîáó ï³ñëÿ åêñïåðèìåíòàëüíî¿ òåð-

ì³÷íî¿ òðàâìè òà â óìîâàõ êîðåêö³¿. Íåâåëèê³ öèòîïëàç-
ìàòè÷í³ âèðîñòè ïëàçìîëåìè (1), ÿäðî (2), ïîîäèíîê³ 
ë³çîñîìè (3), ôàãîñîìè (4), ì³òîõîíäð³¿ (5). õ 7 000.
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ëèîôèëèçèðîâàííîé êñåíîêîæè.
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Structural Reorganization of the Lungs’ Respiratory Alveolar Macrophages in Dynamics after Experimental 

Thermal Injury to the Terms of Crushed Substrate Lyophilized Xenoskin
Nebesna Z.M.
Abstract. Acute lung injury is a frequent complication of many pathological processes and is characterized by high 

mortality. Establishing mechanisms of the disease is important for the development of effective treatment. Among lung 
cells are of particular importance alveolar macrophages, which carry a protective function in the lower respiratory tract 
and respiratory department. It is on their functional state dependent expression of the structural and metabolic adjust-
ment lung pathology. Promising in the treatment of burns is to use factors that reduce the flow of toxins in the body from 
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the site of thermal injury. One biological agent for burn wound closure is crushed substrate of lyophilized xenodermoim-
plantate that are highly effective medicines with sorption antitoxic, plastic, metabolic and redox potential. 

Object and methods. Experiments conducted on 30 white male rats. Burn injury inflicted during anesthesia ket-
amine by two copper plates measuring 14.5 cm2 heated in boiling water to a temperature of 97-100°C on the back 
surface of the epilated skin of the animal for 15 seconds. Lot size lesions accounted for 18-20 % of the body surface 
of animals. The  animals were decapitated at 1, 7, 14 and 21 days. Pieces lungs were fixed in 10 % neutral formalin solu-
tion and embedded in paraffin blocks. Histological preparations were studied using light microscope MISROmed SEO 
SCAN. Ultrathin sections were studied in the electron microscope PEM- 125 K.

Results. Histologically lungs of animals in the early stages after experimental thermal injury (1, 7 day experiment) 
found pronounced hemodynamic disorders and primary destructive changes of all components, especially the re-
spiratory department and microvessels. In later periods (14, 21 days) histochemical observation in a study by Mouri 
in the lumen of the alveoli, in the interstices diffuse areas of hemorrhage and found that the number of macrophages 
with bright cluster “Hale”-positive grain of hemosiderine significantly increased compared to previous terms.

Microscopic examination of the lungs of animals after thermal injury and wound closure lyophilized substrate of xe-
noskin already on day 7 of the experiment set lower degree of damage all structural components of the body. The best 
condition of the vascular bed and maintaining the integrity of blood vessel walls leads to smaller displays of their blood 
supply and hypercoagulable and thus reduce the number of alveolar macrophages. In the lumen of the alveoli and 
the interstices are isolated macrophages with a little grain of hemosiderin.

Conclusion. The research of the structural reorganization of alveolar macrophages after experimental thermal injury 
established polymorphism of their population, including particularly in the later stages of the experiment, dominated by 
destructive-degenerative modified cells.

Application of lyophilized substrate xenodermotransplantates in terms of early necrosectomy affected skin areas 
after thermal injury positively influences on lung alveoli alveolar macrophages in their population composition is domi-
nated by youth and actively phagocytic cells. This positively affects the respiratory department of lungs and increases 
the resistance to lung tissue damaging agents.

Keywords: alveolar macrophages, structural reorganization, thermal injury, lyophilized substrate of xenoskin.
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