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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Ïàòîãåíåòè÷í³ 
àñïåêòè ôîðìóâàííÿ àëåðã³÷íèõ ³ çàïàëüíèõ ïðîöå-
ñ³â, âïëèâ ¿õ íà ðåàêòèâí³ñòü îðãàí³çìó òà ôàðìàêî-
òåðàï³ÿ», ¹ äåðæ. ðåºñòðàö³¿ 0111U000126. 

Âñòóï. Çà îñòàíí³ 30  ðîê³â ëåòàëüí³ñòü â³ä öüîãî 
çàõâîðþâàííÿ çðîñëà â³ä 1 äî 9 %, à çà óìîâè ðîçâè-
òêó òÿæêèõ óñêëàäíåíü ¿¿ ó ðåàí³ìàö³éíèõ â³ää³ëåííÿõ 
äîñÿãàº 40-50 % [1,3,4,9]. Ó ÑØÀ íà ïíåâìîí³þ ùî-
ð³÷íî õâîð³º 5,6 ìëí äîðîñëèõ ³ ïîìèðàº 40-70 òèñ. 
çàõâîð³ëèõ [2]. 

Âåëèêó óâàãó ÿê êë³í³öèñòè òàê ³ åêñïåðèìåíòàòî-
ðè ïðèä³ëÿþòü ðîë³ ³ çíà÷åííþ ïðîöåñ³â â³ëüíîðàäè-
êàëüíîãî îêèñíåííÿ (ÂÐÎ) ³ ñòàíó àíòèîêñèäàíòíî¿ 
ñèñòåìè (ÀÎÑ) â ïàòîãåíåç³ ðîçâèòêó åêñïåðèìåí-
òàëüíî¿ ïíåâìîí³¿ (ÅÏ). 

Ìåòîþ äîñë³äæåííÿ áóëî ç’ÿñóâàòè ïîðóøåííÿ 
ïðîöåñ³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË) ³ àí-
òèîêñèäàíòíî¿ ñèñòåìè(ÀÎÑ) â ëåãåíÿõ ïðè ÅÏ. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Åêñïåðèìåíòè 
ïðîâåäåí³ íà 60 ìîðñüêèõ ñâèíêàõ, ñàìêàõ, ìàñîþ 
ò³ëà 0,20-0.24 êã. Óòðèìàííÿ òâàðèí òà åêñïåðèìåí-
òè ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâðîïåé-
ñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ 
âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ íà-
óêîâèõ ö³ëåé» (Ñòðàñáóðã, 1985), «Çàãàëüíèõ åòè÷íèõ 
ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ 
Ïåðøèì íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 
2001). 

Òâàðèí ðîçïîä³ëÿëè íà ÷îòèðè ãðóïè, ïî 15 
òâàðèí ó êîæí³é. Ïåðøà ãðóïà- êîíòðîëü (³íòàêòí³ 
ìîðñüê³ ñâèíêè); äðóãà- ñàìêè ç ÅÏ íà 3-þ äîáó; 
òðåòÿ-ìîðñüê³ ñâèíêè(ñàìêè) ç ÅÏ íà 7-ó äîáó çà-
õâîðþâàííÿ; ÷åòâåðòà- òâàðèíè(ñàìêè) ç ÅÏ íà 14-ó 
äîáó åêñïåðèìåíòó. Ç ìåòîþ ðàö³îíàëüíî¿ ³íòåðïðå-
òàö³¿ îòðèìàíèõ äàíèõ óìîâíî âèä³ëÿëè äâà ïåð³îäè: 
ðàíí³é- ãðóïà òâàðèí íà 3-þ äîáó ðîçâèòêó ÅÏ ³ ï³ç-
í³é- ìîðñüê³ ñâèíêè íà 7-ó ³ 14-ó äîáè åêñïåðèìåí-
òó. Â³äòâîðåííÿ ìîäåëüíîãî ïðîöåñó ÅÏ çä³éñíþâà-
ëîñü çà ìåòîäîì Â. Í. Øëÿïíèêîâà, Ò. Ë. Ñîëîäîâà, 
À. Ñ. Ñòåïàíîâà øëÿõîì ââåäåííÿ òâàðèíàì êóëüòóðè 
Staphylococcus aureus [10]. Óñ³õ òâàðèí äåêàï³òóâàëè 

ï³ä åô³ðíèì íàðêîçîì íà 3, 7 ³ 14-ó äîáè ÅÏ ³ çàáèðà-
ëè ëåãåíåâó òêàíèíó äëÿ ïðîâåäåííÿ á³îõ³ì³÷íèõ äî-
ñë³äæåíü. Âì³ñò ä³ºíîâèõ êîí’þãàò³â (ÄÊ) âèçíà÷àëè â 
ëåãåíÿõ çà ìåòîäîì Â. Ã. Ãàâðèëîâà, Â. ². Ìèøêîðóä-
íî¿ [3]; ìàëîíîâîãî ä³àëüäåã³äó (ÌÄÀ)- çà ìåòîäîì 
Å. Í. Êîðîáåéíèêîâà [5]; àêòèâí³ñòü ñóïåðîêñèääèñ-
ìóòàçè (ÑÎÄ) çà ìåòîäîì R. Fried [11]; àêòèâí³ñòü 
êàòàëàçè (ÊÒ) çà ìåòîäîì R. Holmes, C. Masters [12]; 
àêòèâí³ñòü ãëþòàò³îíðåäóêòàçè (ÃÐ) – çà ìåòîäîì Â. 
Ì. Ìî³í [6]. Öèôðîâèé ìàòåð³àë áóâ îïðàöüîâàíèé 
ñòàòèñòè÷íî ìåòîäîì Ñò’þäåíòà. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ðåçóëüòàòè ïðîâåäåíèõ äîñë³äæåíü ñâ³ä÷àòü, ùî 
ïðè ÅÏ â³äáóâàºòüñÿ íàäì³ðíå óòâîðåííÿ ïðîäóêò³â 
(ÏÎË) ó ëåãåíÿõ ÿê â ðàíí³é (3-ÿ äîáà ÅÏ), òàê ³ ï³ç-
í³é (7-à ³ 14-à äîáè ÅÏ) ïåð³îäè ðîçâèòêó õâîðîáè. 
Çîêðåìà, íà 3-þ, 7-ó òà 14-ó äîáè ðîçâèòêó ÅÏ â³ä-
áóâàºòüñÿ ïîñòóïîâå çðîñòàííÿ âì³ñòó ÄÊ â ëåãåíÿõ 
â³äïîâ³äíî íà 18,1 % (ð < 0,05), 21,4 % (ð < 0,05), 24,8 
(ð < 0,05) ïðîòè êîíòðîëþ. Àíàë³ç ³íøîãî ïîêàçíèêà 
ÂÐÎ – ìàëîíîâîãî ä³àëüäåã³äó çàçíàâ àíàëîã³÷íî-
ãî íàïðÿìó çì³í. Ñïîñòåð³ãàëîñü ï³äâèùåííÿ êîí-
öåíòðàö³¿ ÌÄÀ â ëåãåíÿõ íà 20,5 % (ð < 0,05), 23,7 % 
(ð < 0,05), 27,4 (ð < 0,05) ïðîòè ãðóïè ³íòàêòíèõ òâà-
ðèí â³äïîâ³äíî íà 3-þ, 7-ó òà 14-ó äîáè åêñïåðèìåí-
òó (ðèñ.). Íàãðîìàäæåííÿ ïðîäóêò³â ÏÎË, â ëåãåíÿõ, 
ó ðàíí³é ïåð³îä ðîçâèòêó åêñïåðèìåíòàëüíî¿ ìîäå-
ë³ õâîðîáè ñïðè÷èíèëî çì³íó àêòèâíîñò³ ôåðìåí-
ò³â àíòèîêñèäàíòíîãî çàõèñòó. Öå ñòàëî ïîøòîâõîì 
äî êîìïåíñàòîðíîãî ï³äâèùåííÿ ÑÎÄ íà 15,7 % 
(ð < 0,05), ÊÒ íà 16,9 % (ð < 0,05), òà ÃÐ íà 25,1 % 
(ð < 0,05) â³äíîñíî ïåðøî¿ ãðóïè òâàðèí. Ï³çí³øå, íà 
7-ó äîáó åêñïåðèìåíòó, íàäì³ðíå óòâîðåííÿ ïðîäóê-
ò³â ÏÎË çì³íèëî àêòèâí³ñòü îêðåìèõ ôåðìåíò³â ÀÎÑ 
â ëåãåíÿõ. Ð³çêî çíèçèëàñü àêòèâí³ñòü ÃÐ íà 20,1 % 
(ð < 0,05), ïðîòè ãðóïè ³íòàêòíèõ òâàðèí, à ÑÎÄ ³ ÊÒ 
äîñÿãíóëè ð³âíÿ êîíòðîëüíèõ âåëè÷èí. Äîñë³äæåííÿ 
àêòèâíîñò³ ÑÎÄ, ÊÒ, ÃÐ íà 14-ó äîáó åêñïåðèìåíòó 
ïîêàçàëè ùå á³ëüøå ¿õ çíèæåííÿ, â³äïîâ³äíî ÑÎÄ 
çì³íèëàñü íà 29,5 % (ð < 0,05), ÊÒ- íà 30,7 (ð < 0,05), 
à ÃÐ- íà 38,2 % (ð < 0,05) â³äíîñíî ãðóïè êîíòðîëþ. 
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Îäåðæàí³ ðåçóëüòàòè äîñë³äæåíü ïîêàçàëè, ùî 
ð³çí³ åòàïè ôîðìóâàííÿ ÅÏ âïëèâàþòü íà ïîêàçíè-
êè â³ëüíîðàäèêàëüíîãî îêèñíåííÿ ë³ï³ä³â, òà àíòè-
îêñèäàíòíîãî çàõèñòó â ëåãåíÿõ ìîðñüêèõ ñâèíîê 
ïîð³âíÿíî ç êîíòðîëüíèìè âåëè÷èíàìè. Â ðàííüîìó 

ïåð³îä³ ðîçâèòêó õâîðîáè (3-ÿ äîáà) çðîñòàëè ïî-
êàçíèêè ÄÊ, ÌÄÀ, ÑÎÄ, ÊÒ, ÃÐ. Ç ïî÷àòêîì ï³çíüîãî 
ïåð³îäó åêñïåðèìåíòó (7-à äîáà) àêòèâíå íàãðî-
ìàäæåííÿ ïðîäóêò³â ÏÎË º ïðè÷èíîþ ïîøêîäæó-
þ÷îãî âïëèâó íà âåñü îðãàí³çì òâàðèíè. Çàõèñí³ 
àíòèîêñèäàíòí³ ìåõàí³çìè íå çäàòí³ íåéòðàë³çóâàòè 
øê³äëèâ³ äëÿ îðãàí³çìó ïðîäóêòè ë³ïîïåðîêñèäàö³¿. 
Îñîáëèâî öå ïðîÿâëÿºòüñÿ íà 14-ó äîáó åêñïå-
ðèìåíòó, êîëè â³äáóâàþòüñÿ ñóòòºâ³ ïîðóøåííÿ 
ð³âíîâàãè ïðîîêñèäàíòíî-àíòèîêñèäàíòíî¿ ñèñòåìè 
â ëåãåíÿõ, ³ ïåðåâàæàþòü ìåõàí³çìè ïîøêîäæåííÿ òà 
ðîçâèòîê îêñèäàíòíîãî ñòðåñó. 

Âèñíîâîê.  Òàêèì ÷èíîì, ïðîâåäåí³ äîñë³äæåí-
íÿ ïîêàçíèê³â ÂÐÎ ³ ÀÎÑ â ëåãåíÿõ ñàìîê â äèíàì³ö³ 
ðîçâèòêó ÅÏ äîçâîëÿþòü çðîáèòè âèñíîâîê ïðî òå, 
ùî íàãðîìàäæåííÿ ïðîäóêò³â ÏÎË ó ëåãåíÿõ çàëå-
æèòü â³ä òðèâàëîñò³ ä³¿ ñòàô³ëîêîêà, ÿêèé âèÿâëÿº ïî-
øêîäæóþ÷èé âïëèâ íà îðãàí³çì òâàðèíè ³ âèñíàæóº 
çàõèñí³ àíòèîêñèäàíòí³ ìåõàí³çìè. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ðå-
çóëüòàòè íàøèõ äîñë³äæåíü äîçâîëÿþòü ðîçøèðèòè 
³ ïîãëèáèòè çíàííÿ ïðî ïàòîãåíåç, äàþòü çìîãó âè-
çíà÷èòè àêòèâí³ñòü çàïàëüíîãî ïðîöåñó, óäîñêîíà-
ëþþòü ä³àãíîñòèêó òà äîçâîëÿþòü îá´ðóíòóâàòè òà 
ðîçðîáèòè ïàòîãåíåòè÷íó òåðàï³þ. 
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Êîâàëèøèí Î. À. 
Ðåçþìå. Ïðîáëåìà ïíåâìîí³¿ â³äíîñèòüñÿ äî ÷èñëà íàéá³ëüø àêòóàëüíèõ ³ ìàëîâèâ÷åíèõ ä³ëÿíîê ñó÷àñ-

íî¿ ³íôåêö³éíî¿ ïàòîëîã³¿ òà ïóëüìîíîëîã³¿. Çàõâîðþâàííÿ íà ïíåâìîí³þ ñêëàäàº â ñåðåäíüîìó â³ä 10 äî 13,8 
íà 1000 íàñåëåííÿ. Öÿ ïàòîëîã³ÿ çàéìàº 30-40 % â³ä óñ³õ çàõâîðþâàíü ëåãåíü, à ó ñòðóêòóð³ çàãàëüíî¿ çàõâî-
ðþâàíîñò³ – ëèøå 0,33 %. Ç êîæíèõ 100 ÷îëîâ³ê ùîð³÷íî 1 õâîð³º íà ïíåâìîí³þ. Çà äàíèìè À. Í. Îêîðîêîâà 
(2001) íà äîëþ öüîãî çàõâîðþâàííÿ ïðèïàäàº íå ìåíøå 10 â³äñîòê³â óñ³õ ãîñï³òàë³çàö³é. 

Â ðåçóëüòàò³ äîñë³äæåíü âñòàíîâëåíî, ùî â ðàíí³é ïåð³îä ðîçâèòêó åêñïåðèìåíòàëüíî¿ ïíåâìîí³¿ 
(3-à äîáà) çðîñòàº âì³ñò ÄÊ, ÌÄÀ ³ çá³ëüøóºòüñÿ àêòèâí³ñòü ñóïåðîêñèääèñìóòàçè (ÑÎÄ), êàòàëà-
çè (ÊÒ), ãëóòàò³îíðåäóêòàçè (ÃÐ) â ëåãåíÿõ. Ï³çí³é ïåð³îä åêñïåðèìåíòàëüíî¿ ïíåâìîí³¿ (7-à ³ 14-à äîáà) 

Ðèñ. Âì³ñò ïðîäóêò³â ÏÎË òà ñòàíó ÀÎÑ ó ëåãåíÿõ â äè-

íàì³ö³ ðîçâèòêó ÅÏ ( % â³ä êîíòðîëþ). 
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ñóïðîâîäæóºòüñÿ çðîñòàííÿì ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â (äèºíîâèõ êîí’þãàòîâ ³ ìàëîíîâîãî 
ä³àëüäåã³äó) ³ çíèæåííÿì àêòèâíîñò³ ôåðìåíò³â àíòèîêñèäàíòíîãî çàõèñòó (ñóïåðîêñèääèñìóòàçè ³ êàòàëàçè) 
â ëåãåíÿõ ñàìèöü ìîðñüêèõ ñâèíîê, îñîáëèâî íà 14-ó äîáó. 

Êëþ÷îâ³ ñëîâà: åêñïåðèìåíòàëüíà ïíåâìîí³ÿ, â³ëüíî ðàäèêàëüíå îêèñíåííÿ ë³ï³ä³â, àíòèîêñèäàíòíèé 
çàõèñò. 

ÓÄÊ 616. 24-002-092. 7
ÎÑÎÁÅÍÍÎÑÒÈ ÈÇÌÅÍÅÍÈÉ ÑÂÎÁÎÄÍÎÐÀÄÈÊÀËÜÍÎÃÎ ÎÊÈÑËÅÍÈß ËÈÏÈÄÎÂ È ÀÍÒÈ-

ÎÊÑÈÄÀÍÒÍÎÉ ÇÀÙÈÒÛ Â ËÅÃÊÈÕ ÌÎÐÑÊÈÕ ÑÂÈÍÎÊ Â ÓÑËÎÂÈßÕ ÔÎÐÌÈÐÎÂÀÍÈß 
ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÉ ÏÍÅÂÌÎÍÈÈ

Êîâàëèøèí Î. À. 
Ðåçþìå. Ïðîáëåìà ïíåâìîíèè îòíîñèòñÿ ê ÷èñëó íàèáîëåå àêòóàëüíûõ è ìàëîèçó÷åííûõ ðàçäåëîâ ñî-

âðåìåííîé èíôåêöèîííîé ïàòîëîãèè è ïóëüìîíîëîãèè. Çàáîëåâàíèå ïíåâìîíèåé ñîñòàâëÿåò â ñðåäíåì îò 
10 äî 13,8 íà 1000 íàñåëåíèå. Ýòà ïàòîëîãèÿ çàíèìàåò 30-40 % îò âñåõ çàáîëåâàíèé ëåãêèõ, à â ñòðóêòóðå 
îáùåé çàáîëåâàåìîñòè – ëèøü 0,33 %. Èç êàæäûõ 100 ÷åëîâåê åæåãîäíî 1 áîëååò ïíåâìîíèåé. Ïî äàííûì 
À. Í. Îêîðîêîâà (2001), íà äîëþ ýòîãî çàáîëåâàíèÿ ïðèõîäèòñÿ íå ìåíåå 10 ïðîöåíòîâ âñåõ ãîñïèòàëèçàöèé. 

Â ðåçóëüòàòå èññëåäîâàíèé óñòàíîâëåíî, ÷òî â ðàííèé ïåðèîä ðàçâèòèÿ ýêñïåðèìåíòàëüíîé ïíåâìîíèè 
(3-å ñóòêè) âîçðàñòàåò ñîäåðæàíèå ÄÊ, ÌÄÀ è óâåëè÷èâàåòñÿ àêòèâíîñòü ñóïåðîêñèääèñìóòàçû (ÑÎÄ), êà-
òàëàçû (ÊÒ), ãëóòàòèîíðåäóêòàçû (ÃÐ) â ëåãêèõ. Ïîçäíèé ïåðèîä ýêñïåðèìåíòàëüíîé ïíåâìîíèè (7-å è 14-å 
ñóòêè) ñîïðîâîæäàåòñÿ âîçðàñòàíèåì ïðîäóêòîâ ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (äèåíîâûõ êîíüþãàòîâ è 
ìàëîíîâîãî äèàëüäåãèäà) è ñíèæåíèåì àêòèâíîñòè ôåðìåíòîâ àíòèîêñèäàíòíîé çàùèòû (ñóïåðîêñèääèñ-
ìóòàçû è êàòàëàçû) â ëåãêèõ ñàìîê ìîðñêèõ ñâèíîê îñîáåííî íà 14-å ñóòêè. 

Êëþ÷åâûå ñëîâà: ýêñïåðèìåíòàëüíàÿ ïíåâìîíèÿ, ñâîáîäíîðàäèêàëüíîå îêèñëåíèå ëèïèäîâ, àíòèîê-
ñèäàíòíàÿ çàùèòà. 

UDC 616. 24-002-092. 7
Characteristics of Changes of Free Radical Oxidation of Lipids and Antioxidant Protection in the Lungs 

of Guinea Pigs in the Formation of E x perimental Pneumonia 
Kovalyshin O. A. 
Abstract. Pneumonia is one of the most actual and une x plored issues of contemporary infection pathology and 

pulmonology. Nowadays it occupies in general about 10-13,8 to 1000 cases among total population. This pathology 
takes about 30-40 % of all lung diseases and only 0,33 % in the general disease structure. 

Out of every 100 people, 1 falls ill with pneumonia every year. According to A. N. Okorokov (2001), this illness is 
responsible for at least 10 % of all hospitalizations. 

Objective. To determine breaking of free radical oxidation of lipids and antioxidant protection system in lungs 
under condition of EP development. 

Materials and methods of the research. E x periments were conducted on 60 guinea pigs – females with body 
weight between 0,20-0,24 kg. Guinea pigs were divided into 4 groups, 15 in each group. First control group (intact 
guinea pigs), second – with EP on day 3, third – females with EP on the 7th day of the disease, fourth – females with 
EP on the 14th day of the e x periment. The process of the EP was modelled using the method by U. N. Shljapnikov, T. 
L. Solodov, A. S. Stepanov in animals trigged by Staphylococcus aureus. After the e x periment all the animals were 
decapitated using ether anesthesia on days 3, 7, and 14 of the EP., the lung tissue was taken for the biochemical 
studies. 

The level of diene conjugate (DC) in lungs was determined using the method by V. G. Gavrilov, V. I. Myshkorudna, 
Malone dialdegid (MDA) level using the method by E. N. Korobeinikov, the SOD level using the method by R. Fried., 
catalase activity (CT) using the method by R. Holmes and C. Masters, the glutation reductase (GR) level using the 
method by V. M. Moin. Statistical processing of digital data was conducted using the Stjudent method. 

Research results and discussion. The results of the researches show the increase of level of POL products in 
lungs under the EP in both early (day 3 of the EP) and later (7,14 days)periods of the disease development. So it 
can be concluded that the concentration of diene conjugate (DC) gradually increased in lungs by 18,1 % (p < 0,05), 
21,4 % (p < 0,05),24,8 (p < 0,05) vs control. Analyzing the content of malone dialdegid (MDA)in the lungs showed 
the same results – the increasing of its level by 20,5 % (p < 0,05), 23,7 % (p < 0,05), 27,4 % (p < 0,05) vs the control 
intact group on days 3,7 and 14 of the e x periment. 

Accumulation of the POL products in lungs in the early period of the EP caused changes of the enzymes of the 
AOS which in its turn caused a compensatory increase of the SOD content by 15,7 % (p < 0,05), CT content by 
16,9 % (p < 0,05) and GR content by 25,1 % (0,05) vs first group of animals. 

Later, on the 7th day of the e x periment, the overproduction of POL markers changed the activity of some AOS 
enzymes in the lungs. A significant decrease of GR activity by 20,1 % (p < 0,05) vs group of intact animals was ob-
served, at the same time the SOD and CT contents increased by control levels. 
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E x amination of the SOD, CT and GR activity on the day 14 of the e x periment showed further decrease, SOD 

changed respectively by 29,5 % (ð < 0,05), CT – to 30,7 (ð < 0,05), and GR – to 38,2 % (ð < 0,05) vs control group. 

These results showed that different periods of the EP modeling can change the indicators of free radical 

oxidation of lipids and antioxidant protection in the lungs of guinea pigs vs control levels. In the early period of 

disease development (day 3) the DC, MDA, SOD, CT, GR increased concentration. During the later period of the EP 
(7 day) the active increasing of POL products level initiated the general destructive processes in animal bodies. The 
system of antioxidant protection cannot neutralize these injurious products of lipid peroxidation. Especially it can 
be manifested on the day 14th of the e x periment by significant imbalance in the oxidant-antioxidant system in the 
lungs with predominance of destructive mechanisms and the oxidant stress development. 

Conclusion. Thus, the analysis of free radical oxidation and AOS markers in the lungs of guinea pigs (females) 
under condition of EP development indicate that accumulation of POL products in the lungs depends on the 
duration of Staphylococcus aureus invasion, its general destructive influence on the animal body which e x hausts 
the antioxidant protective mechanisms. 

Keywords: e x perimental pneumonia, free radical oxidation of lipids, antioxidant protection. 
Ðåöåíçåíò – ïðîô. Òàðàñåíêî Ë. Ì. 
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