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Äîñë³äæåííÿ âèêîíàíî ó ìåæàõ íàóêîâî-äîñë³ä-
íèõ ðîá³ò «²íòåíñèâíà òåðàï³ÿ ñèíäðîìó ïîë³îãðàííî¿ 
äèñôóíêö³¿ ó õâîðèõ ³ç ñåïñèñîì” (¹ äåðæ. ðåºñòðà-
ö³¿ 0112U002383, 2012-2014 ð.)» êàôåäðè ìåäèöèíè 
íåâ³äêëàäíèõ ñòàí³â, àíåñòåç³îëîã³¿ òà ³íòåíñèâíî¿ 
òåðàï³¿ (çàâ. êàô. – ïðîô. À. À. Õèæíÿê) Õàðê³âñüêîãî 
íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ÌÎÇ Óêðà¿íè 
(ðåêòîð – ÷ë. -êîð. ÍÀÌÍ Óêðà¿íè, ïðîô. Â. Ì. Ë³ñî-
âèé) òà ÍÄÐ ÄÓ «²íñòèòóò ìåäè÷íî¿ ðàä³îëîã³¿ ³ìåí³ 
Ñ. Ï. Ãðèãîð’ºâà ÍÀÌÍ Óêðà¿íè» (äèðåêòîð – 
ïðîô. Ì. Â. Êðàñíîñåëüñüêèé). 

Âñòóï. Åôåêòèâí³ñòü ë³êóâàííÿ õâîðèõ íà çëîÿê³ñí³ 
íîâîóòâîðåííÿ çíà÷íîþ ì³ðîþ çàëåæèòü â³ä á³îëîã³÷-
íèõ îñîáëèâîñòåé íåîïëàç³é ³ ñòàíó çàõèñíèõ ñèë îð-
ãàí³çìó ïóõëèíîíîñ³ÿ [1]. Îêèñíî-â³äíîâíèé ìåòàáî-
ë³çì (ÎÂÌ) ïðè îíêîëîã³÷í³é ïàòîëîã³¿ äîñë³äæóºòüñÿ 
äîñòàòíüî àêòèâíî, îñê³ëüêè éîãî ïîðóøåííÿ ç îäíî-
ãî áîêó, ðîçãëÿäàþòüñÿ ó ÿêîñò³ îäíîãî ³ç ìåõàí³çì³â 
ôîðìóâàííÿ òà ðîçâèòêó îíêîëîã³÷íèõ çàõâîðþâàíü, ç 
³íøîãî – ïðîâåäåííÿ íåîàä’þâàíòíî¿ òåðàï³¿ òà ðàäè-
êàëüíèõ õ³ðóðã³÷íèõ âòðó÷àíü ñàì³ ïî ñîá³ ìîæóòü áóòè 
òðèããåðíèìè ôàêòîðàìè. Äîñë³äæóþ÷è ìåòàáîë³÷í³ 
ìåõàí³çìè ïðè îíêîëîã³÷íèõ çàõâîðþâàííÿõ ç âèêî-
ðèñòàííÿì íîâ³òí³õ á³îõ³ì³÷íèõ òà ³ìóíîëîã³÷íèõ ìåòî-
ä³â äîâåäåíî, ùî îêèñíà ìîäèô³êàö³ÿ á³ëê³â (ÎÌÁ) òà 
íóêëå¿íîâèõ êèñëîò (ÍÊ) ïëàçìè êðîâ³ ìîæå ïðèçâî-
äèòè äî íàêîïè÷åííÿ àëüäåã³äíèõ (ÀÏ) òà êàðáîí³ëü-
íèõ (ÊÏ) ïðîäóêò³â, âèÿâëåííÿ ÿêèõ ó ñïîíòàííèõ (Ñ) 
òà ³íäóêîâàíèõ (²) ðåàêö³ÿõ ìîæå ñâ³ä÷èòè ïðî åôåê-
òèâí³ñòü ³íòåíñèâíî¿ òåðàï³¿ [14]. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ îñî-
áëèâîñòåé îêèñíî-â³äíîâíîãî ìåòàáîë³çìó, çîêðåìà 
àêòèâíîñò³ îêèñíî¿ ìîäèö³êàö³¿ òà ñòóïåíÿ äåñòðóêö³¿ 
á³ëê³â ïëàçìè êðîâ³ ó õâîðèõ íà ÐÃÇ ç ð³çíèìè âàð³àí-
òàìè ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ (²²Ò). 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ çà-
ä³ÿíî 126 õâîðèõ íà ÐÃÇ (â³êîì 44,6 ± 3,5 ð.) ç õ³ðóð-
ã³÷íèì âòðó÷àííÿì ó âèãëÿä³ êâàäðàíòåêòîì³¿ ãðóäíî¿ 
çàëîçè ç ë³ìôîä³ñåêö³ºþ, ÿêèõ áóëî ñòðàòèô³êîâàíî 
çà îçíàêîþ äîäàòêîâîãî âèêîðèñòàííÿ â ñèñòåì³ ²²Ò 
àíòèîêñèäàíòíèõ çàñîá³â: ãðóïà «À» (n

1
 = 57 îñ³á – 

êîíòðîëüíà) òà ãðóïà «Á» (n
2
 = 69 îñîáè, ÿêèì âèêîíà-

íî àíòèîêñèäàíòíó ïðîòåêö³þ). Àíòèîêñèäàíòí³ çàñî-
áè: «Ãëóòàðã³í» (40,0 % âíóòð³øíüîñóäèííî, 10,0 ìë) 
òà «Ò³îòðèàçîë³í» (2,5 % âíóòð³øíüîñóäèííî, 4,0 ìë) 

çàñòîñîâàíî â ñèñòåì³ ²²Ò ïðè àíåñòåç³îëîã³÷íîìó çà-
áåçïå÷åíí³ âèêîíàííÿ ðàäèêàëüíèõ õ³ðóðã³÷íèõ âòðó-
÷àíü ïðè ÐÃÆ íà êë³í³÷í³é áàç³ ÄÓ «²íñòèòóò ìåäè÷íî¿ 
ðàä³îëîã³¿ ³ìåí³ Ñ. Ï. Ãðèãîð’ºâà ÍÀÌÍ Óêðà¿íè». 

Ôîðìóâàííÿ ðåïðåçåíòàòèâíîãî îá’ºìó âèá³ðêî-
âî¿ ñóêóïíîñò³ äëÿ âèâ÷åííÿ ñòàíó ÎÂÌ áàçóâàëîñÿ 
íà êë³í³êî-ñòàòèñòè÷íîìó îá´ðóíòóâàíí³ ê³ëüê³ñíî¿ äî-
ñòàòíîñò³ îá’ºêò³â ñïîñòåðåæåííÿ â çàëåæíîñò³ â³ä ì³í-
ëèâîñò³ îêðåìèõ âèì³ðþâàíèõ ïîêàçíèê³â. Ðîçðàõóíîê 
îá’ºìó âèá³ðêîâî¿ ñóêóïíîñò³ (ì³í³ìàëüíî íåîáõ³äíà 
ê³ëüê³ñòü îá’ºêò³â äîñë³äæåííÿ) âèêîíàíî çà ñïåö³-
àëüíîþ ôîðìóëîþ [4, 11] âèçíà÷åííÿ ðîçì³ðó îá’ºìó 
âèá³ðêîâî¿ ñóêóïíîñò³, ùî ó â³äïîâ³äíîñò³ ç áàçîâèìè 
òåîðåòè÷íèìè ïðèíöèïàìè ìåäè÷íî¿ ñòàòèñòèêè [6, 
12] ãàðàíòóº ðåïðåçåíòàòèâí³ñòü âèñíîâê³â. Äåîíòî-
ëîã³÷í³ àñïåêòè äîñë³äæåííÿ âèð³øåíî ó ìåæàõ ³ñíóþ-
÷èõ Ì³æíàðîäíèõ êîíâåíö³é òà çàêîíîäàâñòâà Óêðà¿-
íè, ïðèíöèï³â á³îåòèêè â ìåäè÷íèõ äîñë³äæåííÿõ. 
Ðîáîòà âèêîíàíà â³äïîâ³äíî äî âèìîã ªâðîïåéñüêî¿ 
êîíâåíö³¿ (Ñòðàñáóðã, 18.03.1986 ð.), äèðåêòèâè Ðàäè 
ªâðîïåéñüêîãî åêîíîì³÷íîãî òîâàðèñòâà (Ñòðàñáóðã, 
21.11.1986 ð.), Ñòàòóòó Óêðà¿íñüêî¿ àñîö³àö³¿ ç á³î-
åòèêè òà íîðìàìè GLP (1992 ð.), â³äïîâ³äíî äî âèìîã 
òà íîðìàì ²ÑÍ Ñ8Ð (2002 ð.) ³ òèïîâîãî Ïîëîæåííÿ 
ç ïèòàíü åòèêè ÌÎÇ Óêðà¿íè ¹281 â³ä 01.11.2000 ð. 
òà ðîçãëÿíóòà ³ ïîçèòèâíî îö³íåíà êîì³ñ³ºþ ç á³îåòè-
êè ÕÍÌÓ. Ïðè îáñòåæåíí³ õâîðèõ (ó äîîïåðàö³éíîìó, 
ðàííüîìó òà â³ää³ëåíîìó ï³ñëÿîïåðàö³éíèõ ïåð³îäàõ), 
îêð³ì çàãàëüíîêë³í³÷íèõ ìåòîä³â, âèêîíàíî ñèñòåìà-
òèçîâàíå äîñë³äæåííÿ ñòàíó ÎÂÌ íà ð³âí³ òðüîõ áà-
çîâèõ ï³äñèñòåì: ÎÌÁ òà ÍÊ, á³îåíåðãåòèêè êë³òèí, 
ôåðìåíòàòèâíîãî ëàíöþãà òà ÏÎË ìåìáðàí êë³òèí ³ 
NO-çàëåæíèõ ìåòàáîë³ò³â. Äîñë³äæåííÿ çàêîíîì³ð-
íîñòåé ÎÌÁ òà ÍÊ ó õâîðèõ íà ÐÃÇ âèêîíàíî íà åòàïàõ 
²²Ò çà ïîêàçíèêàìè âì³ñòó á³ëêîâèõ êîìïîíåíò³â ó ñè-
ðîâàòö³ êðîâ³ – 2,4 – äèí³òðîôåí³ëã³äðîçîí³â (ÄÍÔÃ) 
òà àëüäåã³äíèõ ³ êàðáîí³ëüíèõ ïðîäóêò³â ÎÌÁ ó ñïîí-
òàííèõ (Ñ) òà ³íäóêîâàíèõ (²) çàë³çîì ðåàêö³ÿõ. Îö³íêà 
ÎÌÁ áàçóâàëàñÿ íà âèâ÷åíí³ ðåàêö³¿ îêèñëåíèõ àì³-
íîêèñëîòíèõ îñòàíê³â ç 2,4-äèí³òðîôåí³ëã³äðàçèíîì 
³ óòâîðåíí³ ÄÔÍÃ [7]. Ïðè öüîìó äëÿ îö³íêè ñòóïåíÿ 
îêèñíî¿ äåñòðóêö³¿ âèçíà÷àëè (çàëåæíî â³ä äîâæè-
íè õâèë³ ñïåêòðîôîòîìåòðà) äð³áí³ (λ = 254 íì) ÎÌÁ, 
âèÿâëåí³ â ³íäóêîâàíèõ ðåàêö³ÿõ (²

Ä
), ñåðåäí³ (λ = 270 

íì) ÎÌÁ, âèÿâëåí³ â ³íäóêîâàíèõ ðåàêö³ÿõ (²
Ñ
), êðóïí³ 
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(λ = 280 íì) ÎÌÁ, âèÿâëåí³ â ³íäóêîâàíèõ ðåàêö³ÿõ (²
Ê
) 

òà àíàëîã³÷í³ ïîêàçíèêè ó ñïîíòàííèõ ðåàêö³ÿõ (Ñ
Ê
, 

Ñ
Ñ
, Ñ

Ä
). Äëÿ îö³íêè ñòóïåíÿ äåôðàãìåíòàö³¿ îêèñëå-

íèõ á³ëê³â âèêîðèñòîâóâàëè íàäîïàäîâó ð³äèíó, â ÿê³é 
ñïåêòðîôîòîìåòðè÷íî âèÿâëÿëè ïåïòèäè ïðè âèçíà-
÷åíèõ äîâæèíàõ õâèëü [1, 3]. ²íäóêîâàíó ÎÌÁ çàáåç-
ïå÷åíî øëÿõîì âèêîðèñòàííÿ ñåðåäîâèùà Ôåíòîíà 
(0,1Ì ôîñôàòíèé áóôåð, ðÍ = 7,4, ÿêèé ì³ñòèòü ììîëü 
FeSO

4
 òà 40,3 ììîëü Í

2
Î

2
) ç ïîäàëüøîþ ñïåêòðîôî-

òîìåòð³ºþ íàäîñàäîâî¿ ð³äèíè [5]. Ñòóï³íü ÎÌÁ âèðà-
æàëè â îäèíèöÿõ îïòè÷íî¿ ãóñòèíè íà ìã á³ëêà. Ð³âåíü 
âì³ñòó îêèñíî ìîäèô³êîâàíèõ ÍÊ îö³íþâàëè çà ¿õ åêñ-
êðåòîðíèì ³íäèêàòîðîì – çà âì³ñòîì 8-ã³äðîêñèãóà-
í³íó ó äîáîâ³é ñå÷³ ìåòîäîì õðîìàòîãðàô³¿ íà ïëàñ-
òèíêàõ ״Ñèëóôîë[13 ,2] ״; ó ÿêîñò³ õðîìàòîãðàô³÷íîãî 
ñòàíäàðòó çàñòîñîâàíî 8-ã³äðîêñèãóàí³í ç ïåðåðàõóí-
êîì ðåçóëüòàòó ó íìîëü/ë. Ïðè âèêîíàíí³ äîñë³äæåí-
íÿ çàñòîñîâàíî â³äîì³ ìåòîäè ìåäè÷íî¿ ñòàòèñòèêè òà 
êë³í³÷íî¿ ³íôîðìàòèêè: ê³ëüê³ñíèé àíàë³ç, ìàòåìàòè-
êî-ñòàòèñòè÷í³, çîêðåìà: âàð³àö³éíó ñòàòèñòèêó [10, 
11], éìîâ³ðí³ñíèé ðîçïîä³ë êë³í³÷íèõ òà á³îõ³ì³÷íèõ ³ 

á³îô³çè÷íèõ îçíàê ç îö³íêîþ äîñòî-
â³ðíîñò³ îäåðæàíèõ ðåçóëüòàò³â [12]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ 
îáãîâîðåííÿ. Ïðè äîñë³äæåíí³ 
ñïîíòàííî¿ ÎÌÁ íà äî- òà ï³ñëÿîïå-
ðàö³éíèõ åòàïàõ ç’ÿñîâàíî, ùî âì³ñò 
àëüäåã³äíèõ ïðîäóêò³â ñïîíòàííî¿ 
îêèñíî¿ ìîäèô³êàö³¿ á³ëêà (Ñ

ÀÏ
) â 

ïîð³âíþâàíèõ ãðóïàõ ïàö³ºíò³â íà 
äîîïåðàö³éíîìó åòàï³ êîëèâàâñÿ ó 
ìåæàõ (78,0-83,0) ó. î. /ìã á³ëêà òà 
äîñòîâ³ðíî íå â³äð³çíÿâñÿ (â³äïî-
â³äíî 82,44 ± 1,14 ó. î. /ìã á³ëêà òà 
82,18 ± 0,34 ó. î. /ìã á³ëêà, ð>0,05). 
Îäíàê, ó âæå ó ðàííüîìó ï³ñëÿîïå-
ðàö³éíîìó ïåð³îä³, ñåðåä ïàö³ºíò³â 
ãðóïè n

2 
çàðåºñòðîâàíî äîñòîâ³ðíå 

çìåíøåííÿ àëüäåã³äíèõ ïðîäóêò³â 
ÎÌÁ ³ â ïîð³âíÿíí³ ç îïåðàö³éíèì 
ïåð³îäîì (â³äïîâ³äíî 82,18 ± 0,34 
ó. î. /ìã á³ëêà òà 74,13 ± 0,96 ó. î. /
ìã á³ëêà), ³ â ïîð³âíÿíí³ ç ïàö³ºíòà-
ìè, ÿê³ íå îòðèìóâàëè óäîñêîíàëåíó 
²²Ò (â³äïîâ³äíî 80,95 ± 1,57 ó. î. /ìã 
á³ëêà òà 74,13 ± 0,96 ó. î. /ìã á³ëêà). 
Ó â³ääàëåíîìó ï³ñëÿîïåðàö³éíîìó 
ïåð³îä³ ìàëî ì³ñöå ïîäàëüøå äî-
ñòîâ³ðíå çìåíøåííÿ ð³âíÿ âì³ñòó 
àëüäåã³äíèõ ïðîäóêò³â ÎÌÁ ñåðåä 
ïàö³ºíò³â ïîð³âíþâàíèõ ãðóï, îäíàê 
á³ëüø âèðàçíèì öå çìåíøåííÿ çà-
ðåºñòðîâàíî ñåðåä ïàö³ºíò³â ç àí-
òèîêñèäàíòíîþ ³íòðàîïåðàö³éíîþ 
ïðîòåêö³ºþ (òàáë.). Çàçíà÷èìî, ùî 
ð³âåíü âì³ñòó ÀÏ ó ³íäóêîâàíèõ ðå-
àêö³ÿ (²

ÀÏ
), íà â³äì³íó â³ä ïàö³ºíò³â 

êîíòðîëüíî¿ ãðóïè, ñåðåä ïàö³ºíò³â 
ç ³íòðàîïåðàö³éíîþ àíòèîêñèäàíò-
íîþ ïðîòåêö³ºþ äîñòîâ³ðíî çìåí-
øóâàâñÿ (äîîïåðàö³éíèé ïåð³îä – 
741,6 ± 21,54 ó. î. /ìã á³ëêà; ðàíí³é 

Òàáëèöÿ 

²íäèêàòîðè àêòèâíîñò³ îêèñíî¿ ìîäèô³êàö³¿ òà ñòóïåíÿ 
îêèñíî¿ äåñòðóêö³¿ á³ëê³â ³ íóêëå¿íîâèõ êèñëîò íà åòàïàõ 

³íòåíñèâíî¿ òåðàï³¿ õâîðèõ íà ðàê ãðóäíî¿ çàëîçè

²íäèêàòîðè àêòèâíîñò³ 
îêèñíî¿ ìîäèô³êàö³¿ 
òà ñòóïåíÿ îêèñíî¿ 
äåñòðóêö³¿ á³ëê³â òà 
íóêëå¿íîâèõ êèñëîò

Ïåð³îäè îö³íêè åôåêòèâíîñò³ ³íòåíñèâíî¿ 
òåðàï³¿ òà àíåñòåç³îëîã³÷íîãî ñóïðîâîäó

äîîïåðà-
ö³éíèé

ï³ñëÿîïåðàö³éí³

ðàíí³é â³ääàëåíèé

Ñ
ÀÏ

, 
ó. î. /ìã á³ëêà

n
1
 = 57 82,44 ± 1,14 80,95 ± 1,57 76,83 ± 2,67 á

n
2
 = 69 82,18 ± 0,34 74,13 ± 0,96 à, á 68,07 ± 1,43 à, á

Ñ
ÊÏ

, 
ó. î. /ìã á³ëêà

n
1
 = 57 100,0 ± 1,26 94,69 ± 1,63 á 85,77 ± 3,44 á

n
2
 = 69 100,20 ± 0,68 85,51 ± 0,88 à, á 81,29 ± 2,52 á

Ñ
Ä
 , 

ó. î. /ìã á³ëêà
n

1
 = 57 1,904 ± 0,019 1,863 ± 0,013 á 1,760 ± 0,039 á

n
2
 = 69 1,875 ± 0,025 1,748 ± 0,020 à, á 1,710 ± 0,030

Ñ
Ñ 

, 
ó. î. /ìã á³ëêà

n
1
 = 57 0,235 ± 0,014 0,238 ± 0,005 0,249 ± 0,010

n
2
 = 69 0,231 ± 0,010 0,191 ± 0,009 à, á 0,201 ± 0,010 à

Ñ
Ê 

, 
ó. î. /ìã á³ëêà

n
1
 = 57 0,115 ± 0,004 0,109 ± 0,002 0,099 ± 0,010

n
2
 = 69 0,112 ± 0,003 0,089 ± 0,001 à, á 0,092 ± 0,001

²
ÀÏ

, 
ó. î. /ìã á³ëêà

n
1
 = 57 769,9 ± 19,90 764,0 ± 5,60 760,7 ± 13,12

n
2
 = 69 741,6 ± 21,54 687,0 ± 13,11 à, á 617,9 ± 14,47 à, á

²
ÊÏ

, 
ó. î. /ìã á³ëêà

n
1
 = 57 705,2 ± 15,01 697,11 ± 6,71 704,7 ± 10,42 

n
2
 = 69 681,2 ± 18,51 578,6 ± 10,86 à, á 585,1 ± 20,40 à

²
Ä
, 

ó. î. /ìã á³ëêà
n

1
 = 57 2,234 ± 0,016 2,188 ± 0,012 á 2,224 ± 0,015

n
2
 = 69 2,161 ± 0,054 1,927 ± 0,017 à, á 1,918 ± 0,031 à

²
Ñ 

, 
ó. î. /ìã á³ëêà

n
1
 = 57 0,399 ± 0,011 0,365 ± 0,004 á 0,348 ± 0,008 á

n
2
 = 69 0,373 ± 0,024 0,309 ± 0,008 à, á 0,292 ± 0,016 à

²
Ê 

, 
ó. î. /ìã á³ëêà

n
1
 = 57 0,307 ± 0,011 0,294 ± 0,004 0,312 ± 0,005 á

n
2
 = 69 0,314 ± 0,004 0,251 ± 0,004 à 0,243 ± 0,007 à

ÍÊ, 
íìîëü/ë

n
1
 = 57 0,570 ± 0,021 0,538 ± 0,005 á 0,541 ± 0,014

n
2
 = 69 0,540 ± 0,029 0,330 ± 0,020 à, á 0,262 ± 0,020 à, á

Ïðèì³òêà: ÎÌÁ – îêèñíà ìîäèô³êàö³ÿ á³ëê³â ïëàçìè êðîâ³; ÍÊ – íóêëå¿íîâ³ êèñëîòè; 
ÀÏ

 – 

àëüäåã³äí³ ïðîäóêòè; 
ÊÏ

 – êàðáîí³ëüí³ ïðîäóêòè; ² – â ³íäóêîâàíèõ ðåàêö³ÿõ; Ñ – â ñïîíòàííèõ 

ðåàêö³ÿõ; à – äîñòîâ³ðí³ â³äì³ííîñò³ ì³æ ãðóïàìè ïîð³âíÿííÿ ó ìåæàõ àíàë³çîâàíîãî ïåð³îäó, 

ïðè ð < 0,05; á – äîñòîâ³ðí³ â³äì³ííîñò³ çì³í ïîêàçíèêà ó ïîð³âííí³ ç ïîïåðåäí³ì ïåð³îäîì, 

ïðè ð < 0,05. 

ï³ñëÿîïåðàö³éíèé – 687,0 ± 13,11 ó. î. /ìã á³ëêà; â³ääà-
ëåíèé – 617,9 ± 14,47 ó. î. /ìã á³ëêà). 

Ïðè äîñë³äæåíí³ ñïîíòàííî¿ ÎÌÁ íà äî- òà ï³ñëÿ-
îïåðàö³éíèõ åòàïàõ ç’ÿñîâàíî, ùî âì³ñò êàðáîí³ëüíèõ 
ïðîäóêò³â ñïîíòàííî¿ îêèñíî¿ ìîäèô³êàö³¿ á³ëêà (Ñ

ÊÏ
) 

â ïîð³âíþâàíèõ ãðóïàõ ïàö³ºíò³â íà äîîïåðàö³éíîìó 
åòàï³ êîëèâàâñÿ ó ìåæàõ (98,0-106,0) ó. î. /ìã á³ëêà 
òà äîñòîâ³ðíî íå â³äð³çíÿâñÿ (â³äïîâ³äíî 100,0 ± 1,26 
ó. î. /ìã á³ëêà òà 100,20 ± 0,68 ó. î. /ìã á³ëêà, ð>0,05). 
Ó ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³, ñåðåä ïàö³-
ºíò³â ãðóïè n

2 
çàðåºñòðîâàíî äîñòîâ³ðíå çìåíøåííÿ 

êàðáîí³ëüíèõ ïðîäóêò³â ÎÌÁ ³ â ïîð³âíÿíí³ ç äîîïå-
ðàö³éíèì ïåð³îäîì (â³äïîâ³äíî 100,20 ± 0,68 ó. î. /ìã 
á³ëêà òà 85,51 ± 0,88 ó. î. /ìã á³ëêà), ³ â ïîð³âíÿíí³ ç ïà-
ö³ºíòàìè, ÿê³ íå îòðèìóâàëè óäîñêîíàëåíó ²²Ò (â³äïî-
â³äíî 94,69 ± 1,63 ó. î. /ìã á³ëêà òà 85,51 ± 0,88 ó. î. /ìã 
á³ëêà). Ó â³ääàëåíîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ìàëî 
ì³ñöå ïîäàëüøå äîñòîâ³ðíå çìåíøåííÿ ð³âíÿ âì³ñòó 
êàðáîí³ëüíèõ ïðîäóêò³â ÎÌÁ ñåðåä ïàö³ºíò³â ïîð³â-
íþâàíèõ ãðóï, îäíàê á³ëüø âèðàçíèì öå çìåíøåííÿ 
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çàðåºñòðîâàíî ñåðåä ïàö³ºíò³â ç àíòèîêñèäàíòíîþ ³íòðàîïåðà-
ö³éíîþ ïðîòåêö³ºþ (òàáë.). 

Çàçíà÷èìî, ùî ð³âåíü âì³ñòó ÊÏ ó ³íäóêîâàíèõ ðåàêö³ÿ (²
ÊÏ

), 
íà â³äì³íó â³ä ïàö³ºíò³â êîíòðîëüíî¿ ãðóïè, ñåðåä ïàö³ºíò³â ç ³í-
òðàîïåðàö³éíîþ àíòèîêñèäàíòíîþ ïðîòåêö³ºþ äîñòîâ³ðíî çìåí-
øóâàâñÿ (äîîïåðàö³éíèé ïåð³îä – 681,2 ± 18,51 ó. î. /ìã á³ëêà; 
ðàíí³é ï³ñëÿîïåðàö³éíèé – 578,6 ± 10,8 ó. î. /ìã á³ëêà; â³ääàëåíèé 
– 585,1 ± 20,40 ó. î. /ìã á³ëêà). 

Òàêèì ÷èíîì, ²²Ò ³ç çàñòîñóâàííÿì ÀÇ âïëèâàº íà àêòèâ-
í³ñòü ÎÌÁ, ùî ïðîÿâëÿºòüñÿ íàñàìïåðåä ñòàëèì çìåíøåííÿì 

íàêîïè÷åííÿ àëüäåã³äíèõ òà êàðáîí³ëüíèõ 
ïðîäóêò³â. Òîä³ ÿê, â³äñóòí³ñòü ³íòðàîïåðà-
ö³éíî¿ àíòèîêñèäàíòíî¿ ïðîòåêö³¿ òèì÷àñî-
âî çìåíøóº ð³âåíü âì³ñòó ÀÏ ó ñïîíòàííèõ 
ðåàêö³ÿõ, òðàíçèòîðíî çìåíøóº ð³âåíü ÊÏ 
òà íå âïëèâàº íà çìåíøåííÿ ðåçåðâ³â ÎÌÁ 
(ðèñ. 1). 

Àíàë³ç ñòóïåíÿ äåñòðóêö³¿ á³ëê³â âèÿâèâ, 
ùî ²²Ò ç âèêîðèñòàííÿì ÀÇ ó ðàííüîìó ï³ñ-
ëÿîïåðàö³éíîìó ïåð³îä³ äîñòîâ³ðíî çìåí-
øóº ê³ëüê³ñòü äð³áíèõ á³ëêîâèõ ôðàãìåíò³â, 
ÿê ó ñïîíòàííèõ (Ñ

Ä
) ðåàêö³ÿõ (â³äïîâ³äíî 

1,875 ± 0,025 ó. î. /ìã á³ëêà äî 1,748 ± 0,020 
ó. î. /ìã á³ëêà, ð < 0,05), òàê ³ ïðè ³íäóêîâà-
íèõ ñòàíàõ (â³äïîâ³äíî ç 2,161 ± 0,054 ó. î. 
/ìã á³ëêà äî 1,927 ± 0,017 ó. î. /ìã á³ëêà, 
ð < 0,05). 

Âèêîíàííÿ ²²Ò ç âèêîðèñòàííÿì ÀÇ, 
ó ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ 
òàêîæ äîñòîâ³ðíî çìåíøóº ê³ëüê³ñòü êðóï-
íèõ á³ëêîâèõ ôðàãìåíò³â, ÿê ó ñïîíòàííèõ 
(Ñ

Ê
) ðåàêö³ÿõ (â³äïîâ³äíî ç 0,112 ± 0,003 

ó.î. ìã á³ëêà äî 0,089 ± 0,001 ó. î. /ìã á³ëêà, 
ð < 0,05), òàê ³ ïðè ³íäóêîâàíèõ (²

Ê
) ñòàíàõ 

(â³äïîâ³äíî ç 0,314 ± 0,004 ó. î. /ìã á³ëêà äî 
0,251 ± 0,004 ó. î. /ìã á³ëêà, ð < 0,05); ÷îãî 
íå çàðåºñòðîâàíî ñåðåä ïàö³ºíò³â êîíòð-
îëüíî¿ ãðóïè (ðèñ. 2). 

Ð³âåíü âì³ñòó 8-ã³äðîêñèãóàí³íó, ÿê ³íäè-
êàòîðà îêèñíî ìîäèô³êîâàíèõ íóêëå¿íîâèõ 
êèñëîò íà äîîïåðàö³éíîìó åòàï³ ñåðåä ïà-
ö³ºíò³â ïîð³âíþâàíèõ ãðóï íå â³äð³çíÿâñÿ 
(â³äïîâ³äíî ñòàíîâèâ 0,570 ± 0,021 íìîëü/ë 
òà 0,540 ± 0,029 íìîëü/ë, ð>0,05) òà ï³ä 
âïëèâîì ²²Ò ç çàñòîñóâàííÿì ÀÇ äîñòîâ³ðíî 
³ ñòàá³ëüíî çìåíøóâàâñÿ (â ðàííüîìó ï³ñëÿ-
îïåðàö³éíîìó – äî 0,330 ± 0,020 íìîëü/ë; ó 
â³ääàëåíîìó – äî 0,262 ± 0,020 íìîëü/ë). 
Çà â³äñóòíîñò³ ÀÇ â ñèñòåì³ ²²Ò çì³íè âì³ñòó 
ÍÊ ìàëè òðàíçèòîðíèé õàðàêòåð òà ó â³ä-
äàëåíîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ íå 
â³äð³çíÿëèñü â³ä äîîïåðàö³éíîãî (â³äïîâ³ä-
íî 0,570 ± 0,021 íìîëü/ë òà 0,541 ± 0,014 
íìîëü/ë, ð>0,05). 

Âèñíîâêè. 
1. Åôåêòèâí³ñòü çàñòîñóâàííÿ ÀÇ â 

ñèñòåì³ ²²Ò õàðàêòåðèçóºòüñÿ äîñÿãíåííÿì 
ìåíøî¿ àêòèâíîñò³ îêèñíî¿ ìîäèô³êàö³¿ 
á³ëê³â ïëàçìè êðîâ³ ó ðàííüîìó ï³ñëÿîïå-
ðàö³éíîìó ïåð³îä³ òà çáåðåæåííÿì òàêîãî 
ìåòàáîë³÷íîãî ñòàíó ³ â â³ääàëåíîìó ï³ñëÿ-
îïåðàö³éíîìó ïåð³îä³. 

2. Çàñòîñóâàííÿ ²²Ò ç âèêîðèñòàí-
íÿì àíòèîêñèäàíòíèõ çàñîá³â äîñòîâ³ðíî 
(ð < 0,05) çìåíøóº àêòèâí³ñòü óòâîðåííÿ ÀÏ 
â ðåçóëüòàò³ ÎÌÁ ïëàçìè êðîâ³ íå ò³ëüêè â 
ñïîíòàííèõ, àëå ³ â ³íäóêîâàíèõ ðåàêö³ÿõ, 
ùî ñâ³ä÷èòü íà êîðèñòü çìåíøåííÿ ìåòà-
áîë³÷íèõ ðåçåðâ³â äëÿ ðåàë³çàö³¿ îêñèäà-
òèâíîãî ñòðåñó òà äåòåðì³íàö³¿ ïàòîãåíå-
òè÷íîãî ìåõàí³çìó ÎÌÁ. 

3. Çàñòîñóâàííÿ ²²Ò ç âèêîðèñòàííÿì 
àíòèîêñèäàíòíèõ çàñîá³â (ÀÇ) äîñòîâ³ðíî 

Ðèñ. 1. Ñòàíäàðòèçîâàí³ (ð³âåíü äî ë³êóâàííÿ ïðèéíÿòî çà 1,0) 
ïîêàçíèêè ñïîíòàííî¿ îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ïëàçìè êðîâ³ 

òà åòàïàõ êîíòðîëþ åôåêòèâíîñò³ ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ 
òåðàï³¿ õâîðèõ íà ðàê ãðóäíî¿ çàëîçè. 
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Ðèñ. 2. Ñòàíäàðòèçîâàí³ (ð³âåíü äî ë³êóâàííÿ ïðèéíÿòî çà 1,0) 
ïîêàçíèêè ³íäóêîâàíî¿ îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ïëàçìè êðîâ³ 
òà åòàïàõ êîíòðîëþ åôåêòèâíîñò³ ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ 

òåðàï³¿ õâîðèõ íà ðàê ãðóäíî¿ çàëîçè. 
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(ð < 0,05) çìåíøóº àêòèâí³ñòü óòâîðåííÿ ÊÏ â ðåçóëü-

òàò³ ÎÌÁ ïëàçìè êðîâ³ íå ò³ëüêè â ñïîíòàííèõ, àëå ³ 

â ³íäóêîâàíèõ ðåàêö³ÿõ. Ïðè öüîìó, ìàº ì³ñöå â³ä-

ñóòí³ñòü äîñòîâ³ðíîãî çìåíøåííÿ ²
ÊÏ

 â êîíòðîëüí³é 

ãðóï³ ïàö³ºíò³â, à â ãðóï³ ïàö³ºíò³â ç óäîñêîíàëåíîþ 

²²Ò çìåíøåííÿ çàðåºñòðîâàíî (òðàíçèòîðíå) ëèøå ó 

ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³. 

4. Âïëèâ ²²Ò ç âèêîðèñòàííÿì ÀÇ çìåíøóº ñòóï³íü 
îêèñíî¿ äåñòðóêö³¿ á³ëê³â ïëàçìè êðîâ³ òà àêòèâí³ñòü 
îêèñíî¿ ìîäèô³êàö³¿ íóêëå¿íîâèõ êèñëîò. 

Ïåðñïåêòèâîþ ïîäàëüøèõ äîñë³äæåíü ç ö³º¿ 
ïðîáëåìàòèêè º âèâ÷åííÿ òà óçàãàëüíåíèé àíàë³ç 
âïëèâó ²²Ò ç âèêîðèñòàííÿì ÀÇ íà ñòàí á³îåíåðãåòèêè 
êë³òèí, àêòèâí³ñòü àíàåðîáíîãî ãë³êîë³çó òà îêèñëåííÿ 
(ó öèêë³ Êðåáñà) ñåðåä õâîðèõ íà ÐÃÇ. 
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²ÍÒÅÍÑÈÂÍÀ ²ÍÒÐÀÎÏÅÐÀÖ²ÉÍÀ ÒÅÐÀÏ²ß ÕÂÎÐÈÕ ÍÀ ÐÀÊ ÃÐÓÄÍÎ¯ ÇÀËÎÇÈ: ÑÒÀÍ ÎÊÈÑÍÎ¯ ÌÎ-

ÄÈÔ²ÊÀÖ²¯ Á²ËÊ²Â ÏËÀÇÌÈ ßÊ ²ÍÄÈÊÀÒÎÐ ÅÔÅÊÒÈÂÍÎÑÒ² ÀÍÒÈÎÊÑÈÄÀÍÒÍÎ¯ ÏÐÎÒÅÊÖ²¯ 
Õèæíÿê À. À., Êðàñíîñåëüñüêèé Ì. Â., Øóëüãà Ì. Â. 
Ðåçþìå. Àíàë³ç åôåêòèâíîñò³ óäîñêîíàëåíî¿ ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ âèÿâèâ, ùî çàñòîñóâàí-

íÿ ÀÇ â ñèñòåì³ ²²Ò õàðàêòåðèçóºòüñÿ äîñÿãíåííÿì ìåíøî¿ àêòèâíîñò³ îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ïëàçìè êðîâ³ ó 
ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ òà çáåðåæåííÿì òàêîãî ìåòàáîë³÷íîãî ñòàíó ³ â â³ääàëåíîìó ï³ñëÿîïåðà-
ö³éíîìó ïåð³îä³ òà äîñòîâ³ðíî (ð < 0,05) çìåíøóº àêòèâí³ñòü óòâîðåííÿ àëüäåã³äíèõ òà êàðáîí³ëüíèõ ïðîäóêò³â 
îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â ïëàçìè êðîâ³ íå ò³ëüêè â ñïîíòàííèõ, àëå ³ â ³íäóêîâàíèõ ðåàêö³ÿõ, ùî ñâ³ä÷èòü íà 
êîðèñòü çìåíøåííÿ ìåòàáîë³÷íèõ ðåçåðâ³â äëÿ ðåàë³çàö³¿ îêñèñëþâàëüíîãî ñòðåñó. 

Êëþ÷îâ³ ñëîâà: ³íòðàîïåðàö³éíà ³íòåíñèâíà òåðàï³ÿ, îêèñëþâàëüíèé ãîìåîñòàç, ðàê ãðóäíî¿ çàëîçè. 
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ÈÍÒÅÍÑÈÂÍÀß ÈÍÒÐÀÎÏÅÐÀÖÈÎÍÍÀß ÒÅÐÀÏÈß ÁÎËÜÍÛÕ ÍÀ ÐÀÊ ÃÐÓÄÍÎÉ ÆÅËÅÇÛ: ÎÊÈÑËÈ-

ÒÅËÜÍÀß ÈÌÎÄÈÔÈÊÀÖÈß ÁÅËÊÎÂ ÏËÀÇÌÛ ÊÐÎÂÈ ÊÀÊ ÈÍÄÈÊÀÒÎÐ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÀÍÒÈÎÊ-
ÑÈÄÀÍÒÍÎÉ ÏÐÎÒÅÊÖÈÈ 

Õèæíÿê À. À., Êðàñíîñåëüñüêèé Ì. Â., Øóëüãà Ì. Â. 
Ðåçþìå. Àíàëèç ýôôåêòèâíîñòè óñîâåðøåíñòâîâàííîé èíòðàîïåðàöèîííîé èíòåíñèâíîé òåðàïèè (ÈÈÒ) 

âûÿâèë, ÷òî ïðèìåíåíèå àíòèîêñèäàíòà â ñèñòåìå ÈÈÒ õàðàêòåðèçóåòñÿ äîñòèæåíèåì ìåíüøåé àêòèâíîñòè 
îêèñëèòåëüíîé ìîäèôèêàöèè áåëêîâ ïëàçìû êðîâè â ðàííåì ïîñëåîïåðàöèîííîì ïåðèîäå ñ äàëüíåéøèì 
ñîõðàíåíèåì òàêîãî ìåòàáîëè÷åñêîãî ñîñòîÿíèÿ â îòäàë¸ííîì ïåðåèîäå è äîñòîâåðíî (ð < 0,05) óãíåòàåò 
àêòèâíîñòü îáðàçîâàíèÿ àëüäåãèäíûõ è êàðáîíèëüíûõ ïðîäóêòîâ îêèñëèòåëüíîé ìîäèôèêàöèè íå òîëüêî â 
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ñïîíòàííûõ, íî è â èíäóöèðîâàííûõ ðåàêöèÿõ, ÷òî îáåñïå÷èâàåò óìåíüøåíèå ìåòàáîëè÷åñêèõ ðåçåðâîâ äëÿ 
ðåàëèçàöèè îêñèñëèòåëüíîãî ñòðåññà. 

Êëþ÷åâûå ñëîâà: èíòðàîïåðàöèîííàÿ èíòåíñèâíàÿ òåðàïèÿ, îêèñëèòåëüíûé ãîìåîñòàç, ðàê ãðóäíîé 
æåëåçû. 
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Intraoperative Intensive Therapy for Patients with Breast Cancer: State of Oxidative Modification of 

Plasma Proteins as an Indicator of the Effectiveness of Antioxidant Protection
Khizhnyak A. A., Krasnoselskii N. V., Shulga N. V. 
Abstract. Introduction. The effectiveness of treatment of patients with malignant neoplasms depends on the 

biological characteristics of neoplasms and condition of protective forces of an organism. Redox metabolism (RM) 
at the oncopathology is investigated quite actively, because its violation on the one hand, regarded as one of the 
mechanisms of formation and development of cancer, and with the other hand neoadjuvant therapy and radical surgical 
interventions can be a trigger factors. Exploring the metabolic mechanisms of cancer using the latest biochemical and 
immunological methods it is proved that oxidative modification of proteins (OMP) and nucleic acids (NA) of plasma 
can lead to the accumulation of aldehyde (AP) and carbonyl (PC) products, which identification in spontaneous (S) 
and induced (I) reactions may reflect the effectiveness of intensive therapy. 

The aim of the research was to study peculiarities of redox metabolism, in particular the activity of oxidative 
modification and the degree of degradation of proteins of blood plasma in patients with BC at various intraoperative 
intensive therapy (IIT). 

Materials and methods of the study. The study involved 126 patients with BC (aged 44,6 ± 3,5) with surgical in-
tervention as breast quadrantectomy with lymphodissection, which was stratified on the basis of additional use in the 
system of IIT antioxidant agents: group “a” (n1 = 57 people – control) and group B (n2 = 69 individuals who were with an-
tioxidant protection). Antioxidants: “Glutelin” (40,0 % intravenously, 10. 0 ml) and “Thiotriazoline” (2,5 % intravenously, 
4,0 ml) used in the system of IIT of the anesthetic measures of the radical surgical interventions for BC on the basis 
of clinic of the Institute of medical radiology named C. P. Grigoriev of NAMS of Ukraine. For examination of patients in 
pre-operative, early and remote postoperative periods), in addition to clinical methods, a systematic study of the state 
of RM is performed at the level of three basic subsystems: the OMP and NA, cells bioenergy, enzymatic chain and 
the POL of the cell membranes and NO-dependent metabolites Study of regularities of OMP and NA in patients with 
BC performed on the stages of IIT in terms of content of protein components in serum – 2,4-dintervention (DPG) and 
aldehyde and carbonyl OMP products in spontaneous (S) and induced (I) by iron reactions. Evaluation of OMP were 
based on a study of the reaction of the oxidized amino acid remains with 2,4-dintervention and formation of DFG. To 
assess the extent of oxidative degradation was determined (depending on the wavelength of the spectrophotometer) 
small (λ = 254 nm) OMB identified in induced reactions (Is), medium (λ = 270 nm) OMB identified in induced reactions 
(Ia), large (λ = 280 nm) OMB identified in induced reactions (Il) and similar rates of spontaneous reactions (Ss, Sa, Sl). 

Research results and their discussion. In the study of spontaneous OMP on pre – and postoperative stages re-
vealed that the content of aldehydic products of spontaneous oxidative modification of protein (S

AP
) in the compared 

groups of patients at the preoperative stage ranged 78,0-83,0 SU/mg of protein and was not significantly different 
(according 82,44 ± 1,14 SU/mg of protein and 82,18 ± 0,34 SU/mg of protein, p>0.05). However, already in the early 
postoperative period in patients of group n2 registered a significant decrease in aldehyde OMP products compared 
to the operational period (respectively 82,18 ± 0,34 SU/mg of protein and 74,13 ± 0,96 SU/mg of protein) and also 
compared with patients who did not receive advanced IIT (80,95 ± 1,57 SU/mg of protein and 74,13 ± 0,96 SU/mg of 
protein). In the late postoperative period was a further significant decrease in levels of aldehyde OMP products among 
the patients in the comparison groups, but more expressive this decrease is registered among patients with antioxi-
dant intraoperative protection. It is noted that the levels of AP in induced reaction (IAP), in contrast to the patients in 
the control group among patients with intraoperative antioxidant protection was significantly reduced (pre-operative 
period 741,6 ± 21,54 SU/mg of protein; early postoperative – 687,0 ± 13,11 SU/mg of protein; remote – 617,9 ± 14,47 
SU/mg of protein). 

In the study of spontaneous OMP on pre – and postoperative stages we revealed that the content of carbonyl 
products of spontaneous oxidative modification of protein (S

CP
) in the compared groups of patients at the preopera-

tive stage ranged 98,0-to 106.0 SU/mg of protein and was not significantly different (respectively 100,0 ± 1,26 SU/
mg of protein and 100,20 ± 0,68 SU/mg of protein, p>0.05). In the early postoperative period in patients of group n2 
we registered a significant decrease in carbonyl OMP products compared with the preoperative period (respectively 
100,20 ± 0,68 SU/mg of protein and 85,51 ± 0,88 SU/mg of protein) and also compared with patients who did not 
receive advanced IIT (94. 69 ± 1,63 SU/mg of protein and 85,51 ± 0,88 SU/mg of protein). In the late postoperative 
period was a further significant decrease in the levels of carbonyl OMP products among the patients in the comparison 
groups, but more expressive this decrease is registered among patients with antioxidant intraoperative protection. 

We need to note that the levels of CP in induced reaction (I
CP

), in contrast to the patients in the control group among 
patients with intraoperative antioxidant protection was significantly reduced (preoperative period 681,2 ± 18,51 SU/mg 
of protein; early postoperative – 578,6 ± 10,8 SU/mg of protein; remote – 585,1 ± 20,40 SU/mg of protein). Thus, IIT 
using the AO affects the activity of OMP, which is primarily manifested by a permanent decrease in the accumulation of 
aldehyde and carbonyl products. Whereas, the absence of intraoperative antioxidant protection temporarily reduces 
the levels of AP in spontaneous reactions, reduces the level of CP and does not affect the decrease in reserves of OMP. 
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Analysis of the degree of degradation of proteins found that IIT using the AO in the early postoperative period 
significantly reduces the number of small protein fragments, as in the spontaneous (S

D
) reactions (in accordance 

1,875 ± 0,025 SU/mg of protein to 1,748 ± 0,020 SU/mg of protein, p < 0.05) and at induced conditions (2,161 ± 0,054 
SU/mg of protein to 1,927 ± 0,017 SU/mg of protein, p < 0.05). 

IIT using the AO in the early postoperative period also significantly reduces the number of large protein fragments, 
as in the spontaneous (S

C
) reactions (in accordance with 0,112 ± 0,003 SU/mg of protein to 0,089 ± 0,001 SU/mg 

of protein, p < 0.05) and at induced (I
C
) states (0,314 ± 0,004 SU/mg of protein to 0,251 ± 0,004 SU/mg of protein, 

p < 0.05); which is not registered among the patients in the control group. The levels of 8-medroxypro as indicator 
of oxidative modified nucleic acids on pre-operative stage among patients compared groups did not differ (respec-
tively was 0,570 ± 0,021 nmol/l and 0,540 ± 0,029 nmol/l, p>0.05) and under the influence of IIT with the use of AO 
significantly and consistently decreased in the early postoperative – to 0,330 ± 0,020 nmol/l; in the remote period – to 
0,262 ± 0,020 nmol/l). In the absence of the AO in the IIT system changes of levels of NA were transient and in the late 
postoperative period did not differ from pre-operative (in accordance 0,570 ± 0,021 nmol/l and 0,541 ± 0.014 nmol/l, 
p>0.05). 

Conclusions. The effectiveness of the AO in the IIT system is characterized by the achievement of the lower activity 
of the oxidative modification of proteins of blood plasma in the early postoperative period and maintaining of this 
metabolic state in the late postoperative period. 

Prospective IIT with the use of antioxidant agents significantly (p < 0.05) reduces the activity of formation of AP in 
the OMP of blood plasma not only spontaneous, but in induced reactions, which gives evidence of the reduction of 
metabolic reserves for the implementation of oxidative stress and determination of pathogenetic mechanism of OMP. 

Prospective IIT with the use of antioxidant agents significantly (p < 0.05) reduces the activity of formation of CP in 
the OMP of blood plasma not only spontaneous, but in induced reactions. However, there is no significant reduction in 
I
CP

 in the control group of patients and in patients with advanced IIT I
CP

 decrease registered (transient) only in the early 
postoperative period. 

The influence of IIT with AO reduces the degree of oxidative degradation of proteins of blood plasma and the 
activity of oxidative modification of nucleic acids. 

Further research on this topic is the study and pooled analysis of the impact of IIT with AO on the status of bioenergy 
of cells, the activity of anaerobic glycolysis and oxidation (the Krebs cycle) among patients with BC. 

Keywords: intraoperative intensive therapy, oxidative modification, breast cancer. 
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