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Äîñë³äæåííÿ âèêîíàíî ó ìåæàõ íàóêîâî-äîñë³ä-
íèõ ðîá³ò «²íòåíñèâíà òåðàï³ÿ ñèíäðîìó ïîë³îð-
ãàííî¿ äèñôóíêö³¿ ó õâîðèõ ³ç ñåïñèñîì» (¹ äåðæ. 
ðåºñòðàö³¿ 0112U002383, 2012-2014 ð.)» êàôåäðè 
ìåäèöèíè íåâ³äêëàäíèõ ñòàí³â, àíåñòåç³îëîã³¿ òà ³í-
òåíñèâíî¿ òåðàï³¿ (çàâ. êàô. – ä-ð ìåä. íàóê, ïðîô. 
À. À. Õèæíÿê) Õàðê³âñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî 
óí³âåðñèòåòó ÌÎÇ Óêðà¿íè (ðåêòîð – ÷ë. -êîð. ÍÀÌÍ 
Óêðà¿íè, ïðîô. Â. Ì. Ë³ñîâèé) òà ÍÄÐ ÄÓ «²íñòèòóò 
ìåäè÷íî¿ ðàä³îëîã³¿ ³ìåí³ Ñ. Ï. Ãðèãîð’ºâà ÍÀÌÍ 
Óêðà¿íè» (äèðåêòîð – ïðîô. Ì. Â. Êðàñíîñåëüñüêèé) 
³ º ôðàãìåíòîì êâàë³ô³êàö³éíî¿ íàóêîâî¿ ðîáîòè îä-
íîãî ³ç àâòîð³â. 

Âñòóï. Ïðîáëåìîþ òàêòèêè àíåñòåç³îëîã³÷íîãî 
çàáåçïå÷åííÿ õâîðèõ íà ðàê ãðóäíî¿ çàëîçè (ÐÃÆ) º 
ðîçðîáêà ñèñòåìè êîðåêö³¿ ìåòàáîë³÷íèõ ïîðóøåíü 
çà ðàõóíîê âèïåðåäæàþ÷î¿ ³íòåíñèâíî¿ òåðàï³¿ íà 
åòàïàõ êîìïëåêñíîãî ë³êóâàííÿ [8]. Çà äàíèìè êàí-
öåððåºñòðó â Óêðà¿í³ çàõâîðþâàí³ñòü æ³íîê íà ÐÃÇ 
ñÿãàº 5880 ‰, ñìåðòí³ñòü – 29,3 %, òîä³ ÿê â³äíîñíèé 
ïîêàçíèê ï’ÿòèð³÷íî¿ âèæèâàºìîñò³ – 49,9 %. Åôåê-
òèâí³ñòü ë³êóâàííÿ õâîðèõ íà çëîÿê³ñí³ íîâîóòâî-
ðåííÿ çíà÷íîþ ì³ðîþ çàëåæèòü â³ä á³îëîã³÷íèõ îñî-
áëèâîñòåé íåîïëàç³é ³ ñòàíó çàõèñíèõ ñèë îðãàí³çìó 
ïóõëèíîíîñ³ÿ [10]. Ñó÷àñí³ ïðèíöèïè ä³àãíîñòèêè 
³ ë³êóâàííÿ õâîðèõ íà ÐÃÇ ´ðóíòóþòüñÿ íà êîíöåïö³¿ 
ñèñòåìíîñò³ çëîÿê³ñíèõ íîâîóòâîðåíü. Îêèñíî-â³ä-
íîâíèé ìåòàáîë³çì ïðè îíêîëîã³÷í³é ïàòîëîã³¿ äîñë³-
äæóºòüñÿ äîñòàòíüî àêòèâíî, îñê³ëüêè éîãî ïîðóøåí-
íÿ ç îäíîãî áîêó – ðîçãëÿäàþòüñÿ ó ÿêîñò³ îäíîãî ³ç 
ïàòîãåíåòè÷íèõ ìåõàí³çì³â ôîðìóâàííÿ òà ðîçâèòêó 
îíêîëîã³÷íèõ çàõâîðþâàíü, ç ³íøîãî – ïðîâåäåííÿ 
íåîàä’þâàíòíî¿ òåðàï³¿ òà ðàäèêàëüíèõ õ³ðóðã³÷íèõ 
âòðó÷àíü ñàì³ ïî ñîá³ ìîæóòü áóòè òðèãåðíèìè ôàê-
òîðàìè. Äîñë³äæóþ÷è ìåòàáîë³÷í³ ìåõàí³çìè ïðè 
îíêîëîã³÷íèõ çàõâîðþâàííÿõ ç âèêîðèñòàííÿì íî-
â³òí³õ á³îõ³ì³÷íèõ òà ³ìóíîëîã³÷íèõ ìåòîä³â, äîâåäå-
íî àêòèâàö³þ ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â (ÏÎË), 
ïðèãí³÷åííÿ àíòèîêñèäàíòíî¿ ñèñòåìè (ÀÎÑ) õâîðèõ, 
çîêðåìà ¿¿ ôåðìåíòàòèâíî¿ òà íåôåðìåíòàòèâíî¿ 
ëàíîê: ñóïåðîêñèääèñìóòàçè (ÑÎÄ), êàòàëàçè (Êàò), 
ãëóòàò³îíïåðîêñèäàçè (ÃÏÐ), α-òîêîôåðîëó (α-ÒÔÀ), 
öèñòå¿íó, ãëóòàò³îíó, êàðíàçèíó) íà òë³ çàêîíîì³ðíèõ 

çì³í ïðîöåñ³â â³ëüíî ðàäèêàëüíîãî îêèñíåííÿ (ÂÐÎ) 
òà äåÿêèõ ³íøèõ ïîðóøåíü ìåòàáîë³çìó [9]. 

Ìåòà äîñë³äæåííÿ ïîëÿãàëà ó âèâ÷åíí³ îñî-
áëèâîñòåé îêèñíî-â³äíîâíîãî ìåòàáîë³çìó, çîêðå-
ìà ôåðìåíòàòèâíîãî ëàíöþãà òà ð³âíÿ íàêîïè÷åííÿ 
ïðîäóêò³â îêèñíåííÿ ë³ï³ä³â ìåìáðàí êë³òèí, ó õâî-
ðèõ íà ðàê ãðóäíî¿ çàëîçè ç ð³çíèìè âàð³àíòàìè ³í-
òðàîïåðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ (²²Ò). 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó äîñë³äæåíí³ 
çàä³ÿíî 126 õâîðèõ íà ÐÃÇ (â³êîì 44,6 ± 3,5ð.) 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 âè-

êîíàíî àíòèîêñèäàíòíó ïðîòåêö³þ). Àíòèîêñèäàíòí³ 
çàñîáè: «Ãëóòàðã³í» (40,0 % âíóòð³øíüîñóäèííî, 10,0 
ìë) òà «Ò³îòðèàçîë³í» (2,5 % âíóòð³øíüîñóäèííî, 
4,0 ìë) çàñòîñîâàíî â ñèñòåì³ ²²Ò ïðè àíåñòåç³îëî-
ã³÷íîìó çàáåçïå÷åíí³ âèêîíàííÿ ðàäèêàëüíèõ õ³ðóð-
ã³÷íèõ âòðó÷àíü ïðè ÐÃÆ íà êë³í³÷í³é áàç³ ÄÓ «²íñòè-
òóò ìåäè÷íî¿ ðàä³îëîã³¿ ³ìåí³ Ñ. Ï. Ãðèãîð’ºâà ÍÀÌÍ 
Óêðà¿íè». 

Äåîíòîëîã³÷í³ àñïåêòè äîñë³äæåííÿ âèð³øåíî ó 
ìåæàõ ³ñíóþ÷èõ Ì³æíàðîäíèõ êîíâåíö³é òà çàêîíî-
äàâñòâà Óêðà¿íè, ïðèíöèï³â á³îåòèêè â ìåäè÷íèõ äî-
ñë³äæåííÿõ. Ðîáîòà âèêîíàíà â³äïîâ³äíî äî âèìîã 
ªâðîïåéñüêî¿ êîíâåíö³¿ (Ñòðàñáóðã, 18.03.1986ð.), 
äèðåêòèâè Ðàäè ªâðîïåéñüêîãî åêîíîì³÷íîãî 
òîâàðèñòâà (Ñòðàñáóðã, 21.11.1986 ð.), Ñòàòóòó 
Óêðà¿íñüêî¿ àñîö³àö³¿ ç á³îåòèêè òà íîðìàìè GLP 
(1992 ð.), â³äïîâ³äíî äî âèìîã òà íîðìàì ²ÑÍ Ñ8Ð 
(2002 ð.) ³ òèïîâîãî Ïîëîæåííÿ ç ïèòàíü åòèêè ÌÎÇ 
Óêðà¿íè ¹ 281 â³ä 01.11.2000 ð. òà ðîçãëÿíóòà ³ ïî-
çèòèâíî îö³íåíà êîì³ñ³ºþ ç á³îåòèêè ÕÍÌÓ. Ïðè 
îáñòåæåíí³ õâîðèõ (ó äîîïåðàö³éíîìó ïåð³îä³, ðàí-
íüîìó òà â³ää³ëåíîìó ï³ñëÿîïåðàö³éíèõ ïåð³îäàõ), 
îêð³ì çàãàëüíîêë³í³÷íèõ ìåòîä³â, âèêîíàíî ñèñòå-
ìàòèçîâàíå äîñë³äæåííÿ ñòàíó îêèñíî-â³äíîñíèõ 
ïðîöåñ³â (ÎÂÏ) íà ð³âí³ òðüîõ áàçîâèõ ï³äñèñòåì: 
îêèñíî¿ ìîäèô³êàö³¿ á³ëê³â òà íóêëå¿íîâèõ êèñëîò, 
á³îåíåðãåòèêè êë³òèí, ôåðìåíòàòèâíîãî ëàíöþãà 
òà ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â ìåìáðàí êë³òèí 
³ NO-çàëåæíèõ ìåòàáîë³ò³â. Ñòàí ôåðìåíòàòèâíî-
ãî ëàíöþãà ÀÎÇ îö³íþâàëè çà ïîêàçíèêàìè âì³ñòó 
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ñóïåðîêñèääåñìóòàçè (ÑÎÄ), ãëóòàò³îíïåðîêñèäàçè 
(ÃÏÐ), êàòàëàçè (ÊÀÒ) ó åðèòðîöèòàõ òà α-òîêîôåðîëó 
àöåòàòó (α-ÒÔÀ) ó ñèðîâàòö³ êðîâ³ õâîðèõ. Âì³ñò ÑÎÄ 
âèçíà÷àëàñÿ íåôåðìåíòíèì ìåòîäîì [4, 5], ÿêèé çà-
ñíîâàíèé íà çäàòíîñò³ ÑÎÄ ³íã³áóâàòè â³äíîâëåííÿ 
í³òðîñèíüîãî òåòðàçîëþ â ïðèñóòíîñò³ NAD-Í

2
 òà ôå-

íàçèíìåòàñóëüôàòó. Âì³ñò ÃÏÐ âèçíà÷àëè çà ìåòî-
äîì R. Olinescu [2, 3, 7]; ïðèíöèï ìåòîäó çàñíîâàíèé 
íà âèÿâëåíí³ âèòðà÷åíîãî ãëþòàò³îíó, ñóëüôã³äðèëüí³ 
ãðóïè ÿêîãî ó ïîºäíàíí³ ç ðåàêòèâîì Åëìàíñà äàþòü 
çàáàðâëåííÿ ó æîâòèé êîë³ð; âèçíà÷àºòüñÿ ³ç çàñòî-
ñóâàííÿì ñïåêòðîôîòîìåòðà ïðè λ = 412 íì. Âì³ñò 
êàòàëàçè âèçíà÷àâñÿ ñïåêòðîôîòîìåòðè÷íî [1, 13] 
ïðè λ = 410 íì; ïðèíöèï ìåòîäó áàçóºòüñÿ íà òîìó, ùî 
êàòàëàçà ó àíàë³çîâàíîìó îá’ºì³ ðåàãóº ³ç ïåðåêèñîì 
âîäíþ, çàëèøêîâèé âì³ñò ÿêîãî âèçíà÷àâñÿ ó ðåàêö³¿ 
ç ìîë³áäàòîì àìîí³þ. Àêòèâí³ñòü ôåðìåíòó îö³íþâà-
ëè çà ñòóïåíåì õ³ì³÷íîãî ðîçïàäó ïåðåêèñó âîäíþ, 
êàëîðîìåòðè÷íî. Âèçíà÷åííÿ α-ÒÔÀ âèêîíàíî ñïåê-
òðîôîòîìåòðè÷íî [11] ïðè λ = 540 íì; ïðèíöèï ìå-
òîäà áàçóºòüñÿ íà òîìó, ùî α –ÒÊÔ â³äíîâëþº Fe3+ 
â Fe2+ ó åêâ³âàëåíòíîìó ñï³ââ³äíîøåíí³, ïðè öüîìó 
íîâîóòâîðåíèé Fe2+ ôîðìóº çàáàðâëåíèé êîìïëåêñ 
ç α, α’-äèï³ðèä³ëîì, ìàêñèìóì ïîãëèíàííÿ ÿêîãî çíà-
õîäèòüñÿ ïðè λ = 540 íì. Âì³ñò ÌÄÀ, ÿê ³íäèêàòîðà 
ÂÐÎ â ïëàçì³ âèçíà÷åíî çà ìåòîäîì Ñòàëüíî¿ ². Ä. òà 

çà ïîêàçíèêàìè àêòèâíîñò³ ÑÎÄ (151,2 ± 9,01 ó. î. /
õâ òà 164,1 ± 18,8 ó. î. /õâ, ð > 0,05), ÃÏÐ (33,79 ± 1,28 
ó. î. /õâ òà 38,58 ± 2,74 ó. î. /õâ, ð > 0,05) òà çà âì³ñ-
òîì ó ïëàçì³ êðîâ³ α-ÒÔÀ (1,050 ± 0,018 ìêìîëü/ë 
òà 1,011 ± 0,097 ìêìîëü/ë, ð > 0,05), òîä³ ÿê ñåðåä-
í³ ð³âí³ àêòèâíîñò³ ÊÀÒ áóëè äåùî âèùèìè ñåðåä 
ïàö³ºíòîê ãðóïè Á (â³äïîâ³äíî 6,38 ± 0,09 ó. î. /õâ òà 
8,92 ± 0,93 ó. î. /õâ, ð < 0,05). 

Âîäíî÷àñ, íà åòàïàõ ïîäàëüøîãî êë³í³êî-á³îõ³-
ì³÷íîãî ìîí³òîðèíãó (ÊÁÌ; òàáë.) ïàö³ºíò³â ãðóïè À 
âèÿâëåíî: â³äñóòí³ñòü çì³íè àêòèâíîñò³ ÑÎÄ òà ÃÏÐ, 
äîñòîâ³ðíå çðîñòàííÿ àêòèâíîñò³ ÊÀÒ ó ðàííüîìó 
(ç 6,38 ± 0,09 ó. î. /õâ äî 7,18 ± 0,04 ó. î. /õâ, ð < 0,05) 
òà â³ääàëåíîìó (äî 8,11 ± 0,061 ó. î. /õâ, ð < 0,05) ïå-
ð³îäàõ, à òàêîæ çðîñòàííÿ âì³ñòó α-ÒÔÀ ó ðàííüîìó 
(ç 1,050 ± 0,018 ìêìîëü/ë äî ìêìîëü/ë, ð < 0,05) òà 
â³ääàëåíîìó (äî 1,646 ± 0,016 ìêìîëü/ë, ð < 0,05) 
ï³ñëÿîïåðàö³éíèõ ïåð³îäàõ. Íàâåäåíå ñâ³ä÷èòü íà 
êîðèñòü íåçàäîâ³ëüíîãî ôåðìåíòàòèâíîãî çàáåçïå-
÷åííÿ ÎÂÌ ó ïàö³ºíòîê â ðàííüîìó òà â³ääàëåíîìó 
ïåð³îäàõ ï³ñëÿ âèêîíàííÿ ÐÌÅ. 

Äîäàòêîâèì ñâ³ä÷åííÿì öüîìó º äîñòîâ³ðí³, 
àëå íåçíà÷í³ âì³ñòó ïðîäóêò³â ïåðåêèñíîãî îêèñ-
íåííÿ ë³ï³ä³â ìåìáðàí êë³òèí. Òàê, âì³ñò ÌÄÀ (ó äî-
îïåðàö³éíîìó – 0,726 ± 0,007 ìêìîëü/ë, ó ðàííüîìó 

Òàáëèöÿ 

²íäèêàòîðè ñòàíó ïðî- òà àíòèîêñèäàíòíîãî çàõèñòó 
íà åòàïàõ îö³íêè åôåêòèâíîñò³ ³íòðàîïåðàö³éíî¿ 
³íòåíñèâíî¿ òåðàï³¿ õâîðèõ íà ðàê ãðóäíî¿ çàëîçè

²íäèêàòîðè ñòàíó 
ïðî- òà 
àíòèîêñèäàíòíîãî 
çàõèñòó õâîðèõ

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

äîîïåðà-
ö³éíèé

ï³ñëÿîïåðàö³éí³

ðàíí³é â³ääàëåíèé

Àêòèâí³ñòü 
ÑÎÄ, ó. î. 
/õâ 

n
1
 = 57 151,2 ± 9,01 159,5 ± 0,69 159,6 ± 0,91

n
2
 = 69 164,1 ± 18,8 226,0 ± 3,7 à, á 232,6 ± 6,84 à

Àêòèâí³ñòü 
ÊÀÒ, ó. î. /õâ

n
1
 = 57 6,38 ± 0,09 7,18 ± 0,04 á 8,11 ± 0,061 á

n
2
 = 69 8,92 ± 0,93 à 10,49 ± 0,30 à 11,98 ± 0,50 à, á

Àêòèâí³ñòü 
ÃÏÐ, ó. î. /õâ

n
1
 = 57 33,79 ± 1,28 32,32 ± 0,21 31,85 ± 0,32

n
2
 = 69 38,58 ± 2,74 46,70 ± 0,91 à, á 54,40 ± 1,39 à, á

Âì³ñò 
α-ÒÔÀ, 
ìêìîëü/ë

n
1
 = 57 1,050 ± 0,018 1,616 ± 0,018 á 1,646 ± 0,026

n
2
 = 69 1,011 ± 0,097 1,830 ± 0,020 à, á 2,03 ± 0,070 à, á

Âì³ñò ÄÊ, 
ìêìîëü/ë

n
1
 = 57 0,521 ± 0,023 0,465 ± 0,008 á 0,347 ± 0,017 á

n
2
 = 69 0,490 ± 0,030 0,387 ± 0,010 à, 0,291 ± 0,019 à, á

Âì³ñò ÌÄÀ, 
ìêìîëü/ë

n
1
 = 57 0,726 ± 0,007 0,714 ± 0,003 0,674 ± 0,005 á

n
2
 = 69 0,693 ± 0,050 0,521 ± 0,020 à, á 0,471 ± 0,030 à, á

Âì³ñò ÒÊ, 
ìêìîëü/ë

n
1
 = 57 0,331 ± 0,09 0,318 ± 0,005 0,329 ± 0,009

n
2
 = 69 0,307 ± 0,20 0,171 ± 0,010 à, á 0,182 ± 0,010 à, á

Âì³ñò NO, 
ìêìîëü/ë 

n
1
 = 57 30,62 ± 0,04 32,05 ± 0,29 á 30,53 ± 0,28 á

n
2
 = 69 27,13 ± 3,16 16,88 ± 0,19 à, á 17,37 ± 0,44 à

Ïðèì³òêà: ÑÎÄ – ñóïåðîêñèääåñìóòàçà, ÊÀÒ – êàòàëàçà, ÃÏÐ – ãëóòàò³îíïåðîêñè-

äàçà, ÄÊ – ä³ºíîâ³ êîí’þãàòè, ÌÄÀ – ìàëîíîâèé ä³àëüäåã³ä, ÒÊ – òð³ºíêåòîíè, NO 

– í³òðèòàí³îí, à – äîñòîâ³ðí³ â³äì³ííîñò³ ì³æ ãðóïàìè ïîð³âíÿííÿ ó ìåæàõ àíàë³çî-

âàíîãî ïåð³îäó, ïðè ð < 0,05; á – äîñòîâ³ðí³ â³äì³ííîñò³ çì³í ïîêàçíèêà ó ïîð³âíÿíí³ ç 

ïîïåðåäí³ì ïåð³îäîì, ïðè ð < 0,05. 

Ãàðèø â³ë³ Ì. Ñ. [3, 11, 12]; ïðèíöèï ìå-
òîäó áàçóºòüñÿ íà çäàòíîñò³ ÌÄÀ ðåàãó-
âàòè ç 2-ò³îáàòóðîâîþ êèñëîòîþ (ÒÁÊ), 
óòâîðþþ÷è çàáàðâëåíèé òðèìåòèëîâèé 
êîìïëåêñ ç ìàêñèìóìîì ïîãëèíàííÿ ïðè 
λ = 532 íì; îïòè÷íó ù³ëüí³ñòü âèì³ðþâàëè 
íà ñïåêòðîôîòîìåòð³ “Specol-10”. Âì³ñò 
ÄÊ â ïëàçì³; ïðèíöèï ìåòîäó [6, 14] ïîëÿ-
ãàº â åêñòðàãóâàíí³ ÄÊ ñóì³øøþ ãåïòàíó 
òà ³çîïðîï³ëîâîãî ñïèðòó ³ âèçíà÷åííÿ ¿õ 
âì³ñòó ó ãåïòàíîâ³ ôàç³ (ñóì³ø ñèðîâàòêè 
êðîâ³ ç ãåïòàíîì ãîìîãåí³çóâàëè ó ïðè-
ñòðî¿ Ïîòòåðà-Åëâåãåéìà) Ï³ñëÿ ðîçøà-
ðóâàííÿ ôàç â³äáèðàëè ãåïòàíîâó ôðàê-
ö³þ òà âèçíà÷àëè îïòè÷íó ù³ëüí³ñòü íà 
ñïåêòðîôîòîìåòð³ «Perkin Elmelzambda 
– 20» ïðè λ = 232 íì; âì³ñò ÒÊ â ïëàçì³ 
âèêîíóâàëè àíàëîã³÷íî ÄÊ, àëå ó ÿêîñ-
ò³ ôîíîâî¿ ïðîáè âèêîðèñòàíî ãåïòàí, à 
ð³âåíü ÒÊ âèçíà÷àâñÿ ïðè  = 270 ç ïåðå-
ðàõóíêîì ó ìêìîëü/ë ïëàçìè. Âì³ñò NO-
çàëåæíèõ ìåòàáîë³ò³â (NO

ÌÅÒ
) â ïëàçì³ 

âèçíà÷åíî çà ìåòîäèêîþ Ãðèññà [15], 
ÿêîþ ïåðåäáà÷àºòüñÿ ïîñë³äîâí³ñòü ï³ä-
ãîòîâêè ïëàçìè ç íàñòóïíîþ ³íêóáàö³ºþ 
ñóì³ø³ ïëàçìè òà ðåàêòèâó Ãðèññà ³ ñïåê-
òðîôîòîìåòð³þ íàäîïàäîâî¿ ð³äèíè ïðè 
 = 540 íì ïðîòè ñòàíäàðòèçîâàíèõ ðîç-
âåäåíü ðåàêòèâó; ðåçóëüòàò ïåðåðàõîâó-
âàëè ó ìêìîëü/ë ïëàçìè. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îá-
ãîâîðåííÿ. Àíàë³ç ôåðìåíòàòèâíî-
ãî ëàíöþãà ÎÂÌ õâîðèõ íà ÐÃÆ âèÿ-
âèâ, ùî ó äîîïåðàö³éíîìó ïåð³îä³ 
ïàö³ºíòêè ïîð³âíþâàíèõ ãðóï íå â³äð³ç-
íÿëèñÿ (ãðóïà À òà ãðóïà Á, â³äïîâ³äíî) 
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ï³ñëÿîïåðàö³éíîìó – 0,714 ± 0,003 ìêìîëü/ë, 
ð > 0,05) òà ÒÊ (ó äîîïåðàö³éíîìó – 0,331 ± 0,09 
ìêìîëü/ë, ó ðàííüîìó ï³ñëÿîïåðàö³éíîìó – 
0,318 ± 0,005 ìêìîëü/ë, ð > 0,05) ó ðàííüîìó ï³ñ-
ëÿîïåðàö³éíîìó ïåð³îä³ ïðàêòè÷íî íå çì³íèâñÿ. 
Ïðè öüîìó, ó ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ 
ñåðåä ïàö³ºíòîê ãðóïè À çàðåºñòðîâàíî äîñòîâ³ð-
íå çìåíøåííÿ âì³ñòó ÄÊ (ç 0,521 ± 0,023 ìêìîëü/ë 
äî 0,465 ± 0,008 ìêìîëü/ë, ð < 0,05) òà çðîñòàííÿ 
âì³ñòó NO-ìåòàáîë³ò³â (ç 30,62 ± 0,04 ìêìîëü/ë äî 
32,05 ± 0,29 ìêìîëü/ë, ð < 0,05). Ó â³ääàëåíîìó ï³ñ-
ëÿîïåðàö³éíîìó ïåð³îä³ ñåðåä õâîðèõ ãðóïè À ð³âåíü 
âì³ñòó ÒÊ çàëèøàâñÿ áåç çì³í (ó äîîïåðàö³éíîìó 
– 0,331 ± 0,09 ìêìîëü/ë, ó â³ääàëåíîìó ï³ñëÿîïåðà-
ö³éíîìó – 0,329 ± 0,009 ìêìîëü/ë, ð > 0,05), à ð³âåíü 
âì³ñòó NO-ìåòàáîë³ò³â, ï³ñëÿ äîñòîâ³ðíîãî çðîñòàííÿ 
ó ðàííüîìó ïåð³îä³, çíîâó ïîâåðíóâñÿ äî ïåðâ³ñíèõ 
çíà÷åíü (ó äîîïåðàö³éíîìó – 30,62 ± 0,04 ìêìîëü/ë, 

ó â³ääàëåíîìó ï³ñëÿîïåðàö³éíîìó – 30,53 ± 0,28 
ìêìîëü/ë, ð > 0,05). Çì³íè âì³ñòó ÌÄÀ òà ÄÊ õàðàê-
òåðèçóâàëèñÿ äîñòîâ³ðíèì (ð < 0,05) çìåíøåííÿì ó 
ïîð³âíÿíí³ ç äîîïåðàö³éíèì ïåð³îäîì (òàáë.). 

Îòæå, ôåðìåíòàòèâíî-ìåòàáîë³÷í³ îñîáëèâîñ-
ò³ ÎÂÌ ïàö³ºíòîê ãðóïè À íà åòàïàõ ÊÁÌ íàñòóïí³: 
ó äîîïåðàö³éíîìó ïåð³îä³ âîíè íå â³äð³çíÿëèñü çà 
îñíîâíèìè ³íäèêàòîðàìè ÎÂÌ â³ä ïàö³ºíòîê ãðóïè 
Á; âèêëþ÷åííÿì º ëèøå äåùî á³ëüø íèçüêà àêòèâ-
í³ñòü ÊÀÒ; ó ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ 
ìàëî ì³ñöå íåçàäîâ³ëüíå (òà ð³çíîñïðÿìîâàíå) ôåð-
ìåíòàòèâíå çàáåçïå÷åííÿ ÎÂÌ, ùî äîñòîâ³ðíî ïðî-
ÿâëÿëîñü ëèøå çðîñòàííÿì àêòèâíîñò³ ÊÀÒ òà âì³ñòó 
α-ÒÔÀ ïðè íåçì³íí³é ó ïîð³âíÿíí³ ç äîîïåðàö³éíèì 
ïåð³îäîì àêòèâíîñò³ ³íøèõ ôåðìåíò³â íà òë³ çáåðå-
æåííÿ âèñîêèõ ð³âí³â ìåòàáîë³ò³â îêèñíåííÿ: ÌÄÀ ³ 
ÒÊ; ó â³ääàëåíîìó ïåð³îä³ – ìàëà ì³ñöå ëèøå ÷àñòêî-
âà àêòèâàö³ÿ ôåðìåíòàòèâíîãî ëàíöþãà ïðè íàêîïè-
÷åíí³ ÒÊ òà NO-çàëåæíèõ ìåòàáîë³ò³â (ðèñ. 1). 

Óçàãàëüíåíèé àíàë³ç äèíàì³÷íèõ çì³í ôåðìåí-
òàòèâíî-ìåòàáîë³÷íîãî çàáåçïå÷åííÿ ÎÂÏ õâîðèõ 
ïîð³âíþâàíèõ ãðóï âèêîíàíî ç âèêîðèñòàííÿì ñòàí-
äàðòèçîâàíèõ ìåòàáîë³÷íèõ ³íäåêñ³â íà åòàïàõ êë³í³-
êî-á³îõ³ì³÷íîãî ìîí³òîðèíãó (ðèñ. 2). 

ßê ïðîäåìîíñòðîâàíî íà ðèñ. 2, ñåðåä ïàö³ºíòîê 
ãðóïè Á íàéá³ëüø âèðàçíèìè çì³íàìè ôåðìåíòàòèâ-
íîãî çàáåçïå÷åííÿ ó ðàííüîìó òà â³ääàëåíîìó ï³ñëÿ-
îïåðàö³éíèõ ïåð³îäàõ áóëè (ó ðàíãîâ³é ïîñë³äîâíîñ-
ò³): çðîñòàííÿ âì³ñòó α-ÒÔÀ (ç 1,011 ± 0,097 ìêìîëü/ë 
äî 2,03 ± 0,070 ìêìîëü/ë), ÑÎÄ (ç 164,1 ± 18,8 
ó. î. /õâ äî 232,6 ± 6,84 ó. î. /õâ, ð < 0,01), ÃÏÐ (ç 
38,58 ± 2,74 ó. î. /õâ äî 54,40 ± 1,39 ó. î. /õâ, ð < 0,001) 
òà êàòàëàçè. Öÿ ôåðìåíòàòèâíà àêòèâí³ñòü ñèñòåìè 
àíòèîêñèäàíòíîãî çàõèñòó, ç îãëÿäîì íà ³íòðàîïåðà-
ö³éí³ñòü ³íòåíñèâíî¿ òåðàï³¿, ìîæå ïîÿñíþâàòèñÿ ÿê 
âïëèâîì çàñòîñîâàíèõ çàñîá³â, òàê ³ îïîñåðåäêîâà-
íó íèìè àêòèâàö³þ «âëàñíèõ ðåçåðâ³â». Çáåðåæåííÿ 
òåíäåíö³¿ çî çðîñòàííÿ àêòèâíîñò³ ôåðìåíòàòèâíîãî 
ëàíöþãà çàõèñòó ó â³ääàëåíîìó ïåð³îä³ ÊÁÌ º ëèøå 
ñâ³ä÷åííÿì ñòàëîñò³ åôåêòó çàñòîñóâàííÿ ²²Ò. 

Âèñíîâêè. 
1. Îäíèì ³ç áàçîâèõ íàïðÿìê³â ³íòðàîïåðàö³éíî¿ 

³íòåíñèâíî¿ òåðàï³¿ õâîðèõ íà ÐÃÇ ïðè õ³ðóðã³÷íîìó 
âòðó÷àíí³ øëÿõîì ïðîâåäåííÿ êâàäðàíòåêòîì³¿ ç 
ë³ìôîäèñåêö³ºþ º êîðåêö³ÿ ÎÂÌ, ÿêà ìàº áóòè ñïðÿ-
ìîâàíà íà ãàðìîí³çàö³þ (çàì³ñíó àáî ïðèðîäíó àêòè-
âàö³þ) ôåðìåíòàòèâíîãî çàáåçïå÷åííÿ öèõ ïðîöåñ³â 
ç ìåòîþ çíèæåííÿ âì³ñòó ïðîäóêò³â ïåðåêèñíîãî 
îêèñíåííÿ ë³ï³ä³â ìåìáðàí êë³òèí òà ïðîô³ëàêòèêè 
ìåòàáîë³÷íèõ ðîçëàä³â, ïîâ’ÿçàíèõ ç íàêîïè÷åííÿì 
ÒÊ òà NO-çàëåæíèõ ìåòàáîë³ò³â. 

2. Àíàë³ç åôåêòèâíîñò³ óäîñêîíàëåíî¿ ³íòðàîïå-
ðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ (ïàö³ºíòêè ãðóïè Á) âè-
ÿâèâ, ùî âæå ó ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ 
ìàëî ì³ñöå äîñòîâ³ðíå çðîñòàííÿ àêòèâíîñò³ ÑÎÄ, 
ÊÀÒ, ÃÏÐ òà âì³ñòó α-ÒÔÀ ó ïëàçì³ ç ïîäàëüøèì ñò³éêèì 
(ó â³ääàëåíîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³) åôåêòîì 
(äèâ. ðèñ. 1). Îäíî÷àñíî, çìåíøåííÿ âì³ñòó ó ïëàçì³ 
êðîâ³ ÄÊ, ÌÄÀ, ÒÊ òà NO-çàëåæíèõ ìåòàáîë³ò³â ñâ³ä-
÷èòü ïðî åôåêòèâí³ñòü ²²Ò ùîäî êîðåêö³¿ ìåòàáîë³÷íèõ 
ïîðóøåíü òà äîñÿãíåííÿ âèïåðåäæàþ÷îãî åôåêòó 

Ðèñ. 1. Äèíàì³êà çì³í (ñòàíäàðòèçîâàí³ ³íäåêñè) âì³ñ-
òó ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â ìåìáðàí 

êë³òèí òà åòàïàõ êë³í³êî-á³îõ³ì³÷íîãî ìîí³òîðèíãó 
åôåêòèâíîñò³ ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ 

õâîðèõ íà ÐÃÇ. 

Ðèñ. 2. Äèíàì³êà çì³í (ñòàíäàðòèçîâàí³ ³íäåêñè) ³íäè-
êàòîð³â ôåðìåíòàòèâíîãî ëàíöþãà îêèñëþâàëüíîãî 

ãîìåîñòàçó òà åòàïàõ êë³í³êî-á³îõ³ì³÷íîãî ìîí³òîðèí-
ãó åôåêòèâíîñò³ ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ 

õâîðèõ íà ÐÃÇ. 

0,50

0,75

1,00

1,25
  

  

  

  

  

  

NO  

NO  

                                  
                                                  

0,75

1,00

1,25

1,50

1,75

2,00

2,25
   

   

  

  

  

  

-   

-   

                                  
                                                  



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115) 153

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

(àíòèîêñèäàíòíà ïðîòåêö³ÿ ìîæëèâèõ íàñòóïíèõ íå-
ãàòèâíèõ âïëèâ³â, íàïðèêëàä õ³ì³îòåðàï³¿). 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîâ’ÿ-
çàí³ ç âèâ÷åííÿì ïàòîãåíåòè÷íèõ îñîáëèâîñòåé 
âïëèâó ïðîäóêò³â ïåðåêèñíîãî îêèñíåííÿ á³ëê³â òà 

íóêëå¿íîâèõ êèñëîò íà ìåòàáîë³÷íèé ïðîô³ëü õâîðèõ 
íà ÐÃÇ, îö³íêîþ åôåêòèâíîñò³ êîðåêö³¿ öèõ ïîðóøåíü 
ç ìåòîþ ³íäèâ³äóàë³çàö³¿ ³íòðàîïåðàö³éíî¿ ³íòåíñèâ-
íî¿ òåðàï³¿ ³ ïðîô³ëàêòèêè ï³ñëÿîïåðàö³éíèõ ìåòàáî-
ë³÷íèõ ðîçëàä³â òà êîãí³òèâíèõ äèñôóíêö³é. 
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ÒÅÐÀÏ²¯: ÔÅÐÌÅÍÒÀÒÈÂÍÎ-ÌÅÒÀÁÎË²×Í² ÎÑÎÁËÈÂÎÑÒ² ÕÂÎÐÈÕ ÍÀ ÐÀÊ ÃÐÓÄÍÎ¯ ÇÀËÎÇÈ
Êðàñíîñåëüñüêèé Ì. Â., Õèæíÿê À. À., Êðóòüêî ª. Ì., Øóëüãà Ì. Â. 
Ðåçþìå. Àíàë³ç åôåêòèâíîñò³ óäîñêîíàëåíî¿ ³íòðàîïåðàö³éíî¿ ³íòåíñèâíî¿ òåðàï³¿ (²²Ò) âèÿâèâ, ùî âæå ó 

ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ ìàëî ì³ñöå äîñòîâ³ðíå çðîñòàííÿ àêòèâíîñò³ ôåðìåíòàòèâíîãî çàáåç-
ïå÷åííÿ îêèñëþâàëüíîãî ãîìåîñòàçó ç ïîäàëüøèì ñò³éêèì (ó â³ääàëåíîìó ï³ñëÿîïðåàö³éíîìó ïåð³îä³) åôåêòîì. 
Îäíî÷àñíî, çìåíøåííÿ âì³ñòó ó ïëàçì³ êðîâ³ ïåðâèííèõ òà âòîðèííèõ ïðîäóêò³â îêèñíåííÿ NO-çàëåæíèõ ìåòàáî-
ë³ò³â ñâ³ä÷èòü ïðî åôåêòèâí³ñòü ²²Ò ùîäî êîðåêö³¿ ìåòàáîë³÷íèõ ïîðóøåíü òà äîñÿãíåííÿ âèïåðåäæàþ÷îãî åôåê-
òó (àíòèîêñèäàíòíà ïðîòåêö³ÿ ìîæëèâèõ íàñòóïíèõ íåãàòèâíèõ âïëèâ³â õ³ì³îòåðàï³¿). 

Êëþ÷îâ³ ñëîâà: ³íòðàîïåðàö³éíà ³íòåíñèâíà òåðàï³ÿ, îêèñëþâàëüíèé ãîìåîñòàç, ðàê ãðóäíî¿ çàëîçè. 
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ÆÅËÅÇÛ

Êðàñíîñåëüñüêèé Ì. Â., Õèæíÿê À. À., Êðóòüêî Å. Í., Øóëüãà Ì. Â. 
Ðåçþìå. Àíàëèç ýôôåêòèâíîñòè óñîâåðøåíñòâîâàííîé èíòðàîïåðàöèîííîé èíòåíñèâíîé òåðàïèè 

(ÈÈÒ) âûÿâèë, ÷òî óæå â ðàííåì ïîñëåîïåðàöèîííîì ïåðèîäå èìååò ìåñòî äîñòîâåðíîå âîçðàñòàíèå àê-
òèâíîñòè ôåðìåíòàòèâíîãî îáåñïå÷åíèÿ îêèñëèòåëüíîãî ãîìåîñòàçà ñ äàëüíåéøèì ñòîéêèì (â îòäàë¸ííîì 
ïîñëåîïåðàöèîííîì ïåðèîäå) ýôôåêòîì. Îäíîâðåìåííî, óìåíüøåíèå â ïëàçìå êðîâè ïåðâè÷íûõ, âòîðè÷íûõ 
ïðîäóêòîâ îêèñëåíèÿ è NO-çàâèñèìûõ ìåòàáîëèòîâ ñâèäåòåëüñòâîâàëî îá ýôôåêòèâíîñòè ÈÈÒ îòíîñèòåëüíî 
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óìåíüøåíèÿ ìåòàáîëè÷åñêèõ ðàññòðîéñòâ è äîñòèæåíèÿ îïåðåæàþùåãî ýôôåêòà (àíòèîêñèäàíòíîé ïðîòåê-
öèè âîçìîæíûõ ïîñëåäóþùèõ íåáëàãîïðèÿòíûõ âëèÿíèé õèìèîòåðàïèè). 

Êëþ÷åâûå ñëîâà: èíòðàîïåðàöèîííàÿ èíòåíñèâíàÿ òåðàïèÿ, îêèñëèòåëüíûé ãîìåîñòàç, ðàê ãðóäíîé 
æåëåçû. 
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Correction of Oxidative Homeostasis in Intraoperative Intensive Therapy System: Enzymatic and Met-

abolic Characteristics of the Patient with Breast Cancer
Krasnoselskii N. V., Khizhnyak A. A., Krutko E. N., Shulga N. V. 
Abstract. The aim of the study was to examine the characteristics of redox metabolism, including enzymatic 

chain and level of cells membranes lipid accumulation in patients with breast cancer with different versions of intra-
operative intensive therapy (IIT). 

Materials and methods. The study involved 126 patients with BC (aged 44,6 ± 3,5) with surgery as quadrantectomy 
with limphodissection who were stratified on the basis of further use in the IIT antioxidant drugs: Group “A” (n1 = 57 
people – control) and group “B” (n2 = 69 individuals who completed the antioxidant protection). Antioxidant means 
«Glutargin» (40. 0 % intravascular, 10. 0 ml) and «Thiotriazolin» (2.5 % intravascular, 4.0 ml) was applied in the IIT 
Anaesthesia system at radical surgery in BC at «Institute of medical Radiology of NAMS of Ukraine». When examining 
patients (preoperative period, the early and late postoperative period), in addition to general clinical methods 
systematic study of the relative redox processes (RP) performed at three basic subsystems: oxidative modification 
of proteins and nucleic acids, bio-energy of cells, enzymatic chain and membranes lipid peroxidation of cells and 
NO-dependent metabolites. Condition of enzymatic chain evaluated by the yields of superoxyddismutaze (SOD), 
glutathione peroxidase (HPR), catalase (CAT) in erythrocytes and α-tocopherol acetate (α-TFA) in serum of patients. 

Results and their discussion. Analysis of redox enzymatic chain in patients with BC found that at preoperative 
period compared patient groups did not differ (group A and group B, respectively) in terms SOD (151,2 ± 9,01 SU/
min and 164,1 ± 18. 8 SU/min, p > 0. 05), HPR (33,79 ± 1,28 SU/min and 38,58 ± 2,74 SU/min, p > 0. 05) and on the 
content of plasma α-TFA (1,050 ± 0,018 μmol/l / l and 1,011 ± 0,097 μmol/l / l, p > 0. 05), while the average levels 
of CAT activity were slightly higher among patients in group B (respectively 6 38 ± 0,09 SU/min and 8,92 ± 0,93 SU/
min, p < 0. 05). However, on further stages of clinical and biochemical monitoring patients of group A showed: no 
changes in the activity of SOD and HPR, a significant increase in CAT activity in early (from 6,38 ± 0,09 SU/min to 
7,18 ± 0,04 SU/min, p < 0. 05) and remote (up to 8,11 ± 0,061 SU/min, p < 0. 05) periods, and increase content α- 
TFA in early (from 1,050 ± 0,018 μmol/l / l to μmol/l / L, p < 0. 05) and remote (up to 1,646 ± 0,016 μmol/l / l, p < 0. 
05) postoperative periods. All this shows the poor enzymatic ensure of redox mechanisms in patients in the early 
and late period after implementation of radical surgery. 

Additional evidence of this is true, but a low content of products of lipid peroxidation of cell membranes. So, the 
content of MDA (preoperative – 0,726 ± 0,007 μmol/l in the early postoperative – 0,714 ± 0,003 μmol/l, p > 0.05) 
and TC (preoperative – 0,331 ± 0. 09 μmol/l in the early postoperative – 0,318 ± 0,005 μmol/l, p > 0.05) in the early 
postoperative period has not changed. However, in the early postoperative period among patients group registered 
a significant decrease in the content of DK (0,521 ± 0,023 μmol/l to 0,465 ± 0,008 μmol/l, p < 0.05) and the increase 
of NO-metabolites (30,62 ± 0.04 μmol/l to 32,05 ± 0.29 μmol/l, p < 0.05). In the late postoperative period among pa-
tients of group A the levels of TC remained unchanged (preoperative – 0,331 ± 0.09 μmol/l, in the late postoperative 
– 0,329 ± 0,009 μmol/l, p > 0.05) and the levels of NO metabolites, after significant growth in the early period, re-
turned to their original values (in preoperative – 30,62 ± 0.04 μmol/l, in the late postoperative – 30,53 ± 0.28 μmol/l, 
p > 0. 05). Changes in the content of MDA and DC were characterized by a significant (p < 0.05) reducing compared 
with the preoperative period. 

So, enzymatic and metabolic features of redox mechanisms (RM) in patients of group A on stages of treatment 
the following: in the preoperative period they did not differ in the main indicators of the RM from patients of group B; 
only exception is a slightly lower activity of CAT; in the early postoperative period was unsatisfactory (and divergent) 
enzymatic RM activity that reliably showed only an increase in the activity of CAT and content of the α-TN unchanged 
when compared with the preoperative period the activity of other enzymes in the background to maintain the high 
levels of metabolites oxidation: MDA and TC; in the long term – there was only partial activation of the enzymatic 
chain with accumulation of TC and NO-dependent metabolites. 

Generalized analysis of dynamic changes of enzyme-metabolic supply of the RM in patients of compared 
groups performed using standardized metabolic indexes on the stages of the clinical and biochemical monitoring. 
Among the patients of group B the most expressive changes in enzymatic ensure at early and late postoperative 
periods were (in rank order): the increase in the content of α-TFA (1,011 ± 0,097 μmol/l to 2. 03 ± 0,070 μmol/l), SOD 
(164,1 ± 18,8 SU/min to 232,6 ± 6,84 SU/min, p < 0. 01), HPR (38,58 ± 2,74 SU/min to 54,40 ± 1,39 SU/min, p < 0. 
001) and CAT. This enzymatic activity of the antioxidant defense system, an overview on intraoperative intensive 
care can be explained as the influence of the applied tools and mediated by them activation of the «native reserves». 
Saving trends to growth in the activity of enzymatic chain protection in the long term is the only evidence of the con-
stancy of the effect of IIT. 
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Conclusions. One of basic directions of intra-operative intensive care of patients with BC during surgery as 
quadrantectomy with lymphodissection is a correction of RM, which should be focused on harmonization (substitu-
tion or natural activation) of enzymatic ensure of these processes in order to reduce the content of peroxide oxida-
tion of cells lipid membranes and prevention of metabolic disorders associated with the accumulation of TC and 
NO-dependent metabolites. 

Analysis of the effectiveness of improved perioperative intensive care (patient group B) found that in the early 
postoperative period there was significant increase in the activity of SOD, CAT, GPR and content of the α-TFA in 
a plasma with subsequent stable (in the remote postoperative period) effect. At the same time, the decrease in 
plasma of DK, MDA, TK and NO-dependent metabolites testifies to the effectiveness of IIT for the correction of 
metabolic disorders and achieve rapid effect (antioxidant protection of possible subsequent negative impacts, such 
as chemotherapy). 

Prospects for further research related to the study of pathogenetic features of influence of peroxide oxidation of 
proteins and nucleic acids on the metabolic profile of patients with BC, assessing the effectiveness of the correction 
of these violations with the goal of individualization of intraoperative intensive therapy and prophylaxis of postopera-
tive metabolic disorders and cognitive dysfunctions. 

Keywords: intraoperative intensive therapy, oxidative homeostasis, breast cancer. 
Ðåöåíçåíò – ä. ìåä. í. Øêóðóï³é Ä. À. 

Ñòàòòÿ íàä³éøëà 3. 09. 2014 ð. 


