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Âñòóï. Ðàê ìîëî÷íî¿ çàëîçè (ÐÌÇ) çàéìàº ïðîâ³ä-
íå ì³ñöå â ñòðóêòóð³ îíêîïàòîëîã³¿ ó æ³íî÷îãî íàñåëåí-
íÿ Ñïîëó÷åíèõ Øòàò³â Àìåðèêè, Àâñòðàë³¿, ªâðîïè òà 
Óêðà¿íè [6-8, 11, 12]. Âèñîêà ÷óòëèâ³ñòü ÐÌÇ äî á³ëü-
øîñò³ ñó÷àñíèõ öèòîñòàòèê³â îáóìîâëþº øèðîêå çà-
ñòîñóâàííÿ ð³çíèõ ðåæèì³â õ³ì³îòåðàï³¿ ïðè äàí³é ïàòî-
ëîã³¿. Äëÿ ïåðøî¿ ë³í³¿ ïîë³õ³ì³îòåðàï³¿ ïóõëèí ìîëî÷íî¿ 
çàëîçè íàé÷àñò³øå âèêîðèñòîâóºòüñÿ êîìá³íàö³ÿ öè-
êëîôîñôàíà, äîêñîðóá³öèíó ³ 5 ôòîðóðàöèëó (ñõåìè 
ÑàF, FAC), ùî îáóìîâëåíî äîñòàòíüîþ åôåêòèâí³ñòþ 
(60-64 %) ³ åêîíîì³÷íîþ äîö³ëüí³ñòþ çàñòîñóâàííÿ çà-
çíà÷åíî¿ ñõåìè â øèðîê³é êë³í³÷í³é ïðàêòèö³ [6, 7]. 

Ó ïàòîãåíåç³ îíêîëîã³÷íèõ çàõâîðþâàíü âàæëèâó 
ðîëü â³ä³ãðàþòü ìåõàí³çìè êîíòðîëþ çà ðîçâèòêîì ³ 
ðîçïîâñþäæåííÿì ïóõëèíè, íàñë³äêàìè ÿêèõ º âèíèê-
íåííÿ ãëèáîêèõ ô³çèêî-õ³ì³÷íèõ, íåéðîãóìîðàëüíèõ ³ 
ôåðìåíòàòèâíèõ çñóâ³â [4, 10, 14]. Ïðîòå, â áàãàòüîõ 
âèïàäêàõ ö³ äîñë³äæåííÿ íå ìàþòü êîðåëÿö³¿ ç êë³í³÷-
íèìè ïðîÿâàìè çàõâîðþâàííÿ [1-3, 5]. Âñå öå äèêòóº 
íåîáõ³äí³ñòü êîìïëåêñíî¿ îö³íêè ãîìåîñòàòè÷íî¿ ôóíê-
ö³¿ îðãàí³çìó íà âñ³õ åòàïàõ ðîçâèòêó êàíöåðîãåíåçó ç 
óðàõóâàííÿì ñòàíó îêèñëþâàëüíèõ ³ â³äíîâëþâàëüíèõ 
ïðîöåñ³â, ùî äîçâîëèòü îá´ðóíòóâàòè ìåõàí³çìè ôîð-
ìóâàííÿ ñòðóêòóðíî-ìåòàáîë³÷íèõ ïîðóøåíü ³ ðîçðî-
áèòè íà ¿õ îñíîâ³ êðèòåð³¿ ðàííüî¿ ä³àãíîñòèêè ïåðå-
äðàêîâèõ ìåòàáîë³÷íèõ ñòàí³â. 

Ìåòà ðîáîòè – äîñë³äèòè àêòèâí³ñòü ôåðìåíò³â 
ãë³êîë³çó, ïåíòîçîôîñôàòíîãî øëÿõó òà öèêëó Êðåáñó 
ó ñèðîâàòö³ êðîâ³ õâîðèõ íà ðàê ìîëî÷íî¿ òà îá´ðóíòó-
âàòè ðàíí³ ä³àãíîñòè÷í³ ïîêàçíèêè ìåòàáîë³÷íèõ ïîðó-
øåíü, ùî õàðàêòåðí³ äëÿ ðîçâèòêó êàíöåðîãåíåçó. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ó êë³í³÷íîìó äî-
ñë³äæåíí³ ïðèéìàëè ó÷àñòü 127 ïàö³ºíòà õâîðèõ íà 
ðàê ìîëî÷íî¿ çàëîçè ó â³ö³ â³ä 21 äî 73 ðîê³â, ÿê³ ïåðå-
áóâàëè íà ë³êóâàíí³ â ÄÓ ²íñòèòóò ìåäè÷íî¿ ðàä³îëîã³¿ 
³ì. Ñ. Ï. Ãðèãîð’ºâà Àêàäåì³¿ ìåäè÷íèõ íàóê Óêðà¿íè. 
Ëàáîðàòîðíî-³íñòðóìåíòàëüíèìè òà ã³ñòîìîðôîëî-
ã³÷íèìè ìåòîäàìè ó 9 ïàö³ºíò³â ä³àãíîñòîâàíî ñòàä³ÿ 
Tis, ó 42 ïàö³ºíò³â ïåðøà ñòàä³ÿ ³ ó 76 – äðóãà ñòàä³ÿ 
çàõâîðþâàííÿ. Ó 62 ïàö³ºíòîê ã³ñòîëîã³÷íå äîñë³äæåí-
íÿ âñòàíîâèëî ëîáóëÿðíèé ðàê ìîëî÷íî¿ çàëîçè ³ ó 55 
– ïðîòîêîâèé. Ãðóïà ïîð³âíÿííÿ áóëà ïðåäñòàâëåíà   

ïàö³ºíòàìè, ùî íå ìàþòü îíêîëîã³÷íî¿ ïàòîëîã³¿ ó â³ö³ 
â³ä 25 äî 65 ðîê³â. 

Çàá³ð ìàòåð³àëó ³ äîñë³äæåííÿ ïðîâîäèëèñÿ â 
ïåðøó äîáó ï³ñëÿ ãîñï³òàë³çàö³¿, äî îïåðàòèâíîãî 
âòðó÷àííÿ òà ïàòîãåíåòè÷íî¿ òåðàï³¿. 

Äëÿ âèçíà÷åííÿ àêòèâíîñò³ ôåðìåíò³â ãë³êîë³çó, 
ïåíòîçîôîñôàòíîãî øëÿõó îáì³íó òà öèêëó Êðåáñó ó 
ñèðîâàòö³ êðîâ³ õâîðèõ íà ðàê ìîëî÷íî¿ çàëîçè ç I òà 
II ñòàä³ºþ, à òàêîæ ïàö³ºíò³â ç Tis ôîðìîþ ïóõëèííî-
ãî ïðîöåñó. Àêòèâí³ñòü ëàêòàòäåã³äðîãåíàçè (ËÄÃ), 
ãëþêîçî-6-ôîñôàòäåã³äðîãåíàçè (Ã-6-ÔÄÃ), ìàëàò-
äåã³äðîãåíàçè (ÌÄÃ), ñóêöèíàòäåã³äðîãåíàçè (ÑÄÃ) â 
ñèðîâàòö³ êðîâ³ íà àâòîìàòè÷íîìó á³îõ³ì³÷íîìó àíà-
ë³çàòîð³ “À15” (²òàë³ÿ) çà äîïîìîãîþ íàáîðó ðåàêòèâ³â 
ô³ðìè “Îëüâåêñ-Ä³àãíîñò³êóì ” (Ðîñ³ÿ). 

Âèçíà÷åííÿ àêòèâíîñò³ â åðèòðîöèòàõ ñóïåðîêñèä-
äèñìóòàçè (ÑÎÄ) ïðîâîäèëè ñïåêòðîôîòîìåòðè÷íèì 
ìåòîäîì çà ñòóïåíåì ³íã³áóâàííÿ â³äíîâëåííÿ í³òðî-
ñèíüîãî òåòðàçîë³þ [2]. Ãëóòàò³îíïåðîêñèäàçó (ÃÏÎ) 
âèçíà÷àëè – çà ìåòîäîì Ìî¿íà òà ñï³âàâ. [3]. 

Ñòàòèñòè÷íèé àíàë³ç îòðèìàíèõ ðåçóëüòàò³â áóëî 
ïðîâåäåíî çà äîïîìîãîþ äèñïåðñ³éíîãî àíàë³çó, ç âè-
êîðèñòàííÿì êîåô³ö³ºíòà Ñòüþäåíòà, êîðåëÿö³¿ òà ðå-
ãðåñ³¿ [4]. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Â 
ðåçóëüòàò³ ïðîâåäåíîãî íàìè äîñë³äæåííÿ, áóëî âñòà-
íîâëåíî çíà÷íå ï³äâèùåííÿ àêòèâíîñò³ ëàêòàòäåã³-
äðîãåíàçè òà ãëþêîçî-6-ôîñôàòäåã³äðîãåíàçè. Â ðå-
çóëüòàò³ äîñë³äæåííÿ àêòèâíîñò³ ôåðìåíò³â âèÿâëåíî 
çíèæåííÿ ìàëàòäåã³äðîãåíàçè, ñóêöèíàòäåã³äðîãåíà-
çè (òàáë.). 

Ëàêòàòäåã³äðîãåíàçà â ñèðîâàòö³ êðîâ³ ï³äâèùó-
âàëàñü â³ä 6,4 ± 0,42 ììîëü/ãîä·ë äî 13,5 ± 0,5 ììîëü/
ãîä·ë â³äïîâ³äíî ïðè Tis òà II ñòàä³ÿõ ïóõëèííîãî ïðî-
öåñó ïðè êîíòðîëüíèõ çíà÷åííÿõ (4,63 ± 0,28 ììîëü/
ãîä·ë). 

Òàêà äèíàì³êà ï³äâèùåííÿ àêòèâíîñò³ àíàåðîáíî-
ãî òèïó äèõàííÿ âêàçóº íà çíà÷íó àêòèâàö³þ ãë³êîë³çó 
â óìîâàõ ðîçâèòêó êàíöåðîãåíåçó. Ó ïàö³ºíò³â ç Tis 
ñòàä³ºþ ñïîñòåð³ãàºòüñÿ äîñòîâ³ðíå (ð  0,05) ï³äâè-
ùåííÿ ïîêàçíèêà ËÄÃ â³ä ãðóïè óìîâíî-çäîðîâèõ, öåé 
ïîêàçíèê ìîæëèâî âèêîðèñòîâóâàòè äëÿ ðàííüî¿ ä³à-
ãíîñòèêè ðàêó ìîëî÷íî¿ çàëîçè. Ó õâîðèõ ç ²² ñòàä³ºþ 
òàêîæ, â³äì³÷àºòüñÿ äîñòîâ³ðíå (ð  0,05) ï³äâèùåííÿ 
àêòèâíîñò³ ËÄÃ, ùî ñâ³ä÷èòü ïðî ïîñèëåííÿ àíàåðîá-
íîãî øëÿõó îêèñëåííÿ ãëþêîçè òà ôîðìóâàííÿ ã³ïîê-
ñè÷íîãî ñòàíó. 
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Ïîðÿä ³ç ï³äâèùåííÿì àêòèâíîñò³ ËÄÃ, ó âñ³õ ãðóïàõ 
õâîðèõ â³äì³÷àëîñü ³ çðîñòàííÿ àêòèâíîñò³ – ãëþêîçî-
6-ôîñôàòäåã³äðîãåíàçè. Äëÿ ðîçâèòêó ïóõëèííîãî 
ïðîöåñó íåîáõ³äíèìè º ïðîäóêòè òà ìåòàáîë³òè ïåíòî-
çîôîñôàòíîãî öèêëó ó íàøîìó äîñë³äæåíí³ ìè ñïîñòå-
ð³ãàëè ï³äâèùåííÿ àêòèâíîñò³ öüîãî ôåðìåíòó ³ ç êîæ-
íîþ ñòàä³ºþ ðàêó ìîëî÷íî¿ çàëîçè. Òàê³ çì³íè ñâ³ä÷àòü 
íå ò³ëüêè ïðî ïîðóøåííÿ ïðîöåñ³â åíåðãåòè÷íîãî îá-
ì³íó, ÿê³ ïðîò³êàþòü íà ôîí³ àêòèâàö³¿ â³äíîâëþâàëüíèõ 
ñèíòåç³â, ùî º íåîáõ³äíèìè äëÿ çàáåçïå÷åííÿ ðîñòó, ³í-
âàç³¿ ³ ìåòàñòàçóâàííÿ ïóõëèíè, à òàêîæ ïðî ïîñèëåííÿ 

ã³ïîêñ³¿ òà àíàåðîáíîãî ãë³êî-
ë³çó. Òàê ïîêàçíèêè ãëþêîçî-
6 - ô î ñ ô à òä å ã ³ ä ð î ã å í à ç í î ¿ 
àêòèâ íîñò³ ï³äâèùóâàëàñü 
â³ä (8,12 ± 0,63 ÅÄ/ãÍâ) – 
ãðóïà óìîâíî-çäîðîâèõ, 
äî (12,7 ± 0,72; 15,2 ± 1,11; 
18,6 ± 1,12 ÅÄ/ã Íâ) â³äïîâ³äíî 
ïðè Tis, I, II, ñòàä³ÿõ ðîçâèòêó 
ïóõëèíè. 

Äå ùî ³íøó äèíàì³êó ìè 
ñïîñòåð³ãàëè â àêòèâíîñò³ êëþ-
÷îâèõ ôåðìåíò³â öèêëó òðèêàð-
áîíîâèõ êèñëîò ÌÄÃ òà ÑÄÃ. 
Ìàäàòäåã³äðîãåíàçà º îñíî-
âíèì ãåíåðàòîðîì êîôåðìåíò-
íèõ ôîðì ÍÀÄ·Í

2
 äëÿ åíåðãå-

òè÷íèõ ïðîöåñ³â ³ ñèíòåçó ÀÒÔ. 

 Òàáëèöÿ 

Ïîêàçíèêè àêòèâíîñò³ ôåðìåíò³â åíåðãåòè÷íîãî îáì³íó ó 
õâîðèõ íà ðàê ìîëî÷íî¿ çàëîçè

Ïîêàçíèêè
Óìîâíî-çäî-
ðîâ³ (n = 20)

Tis-ñòàäèÿ 
(n = 9)

I-ñòàäèÿ 
(n = 42)

II-ñòàäèÿ 
(n = 76)

Ëàêòàòäåã³äðîãåíàçà 
(ììîëü/ãîä·ë)

4,63 ± 0,28 6,4 ± 0,421 9,9 ± 0,521 13,5 ± 0,51

Ãëþêîçî-6-
ôîñôàòäåã³äðîãåíàçà 
(ÅÄ/ã Íâ)

8,12 ± 0,63 12,7 ± 0,721,2 15,2 ± 1,1111,2 18,6 ± 1,121,2

Ìàëàòäåã³äðîãåíàçà 
(ìêìîëü ÍÀÄ·Í

2
/õâ·ë)

46,1 ± 3,5 41,5 ± 2,61,2 37,7 ± 2,81,2 33,2 ± 1,81,2

Ñóêöèíàòäåã³äðîãåíàçà 
(ÌÅ/ìë·õâ)

0,311 ± 0,010 0,282 ± 0,0121 0,251 ± 0,0081 0,205 ± 0,0071

Ïðèì³òêà: 1 – ð³çíèöÿ â³ðîã³äíà ð < 0,05 ïî â³äíîøåíü äî óìîâíî-çäîðîâèõ ïàö³ºíò³â, 2 – ð³çíèöÿ 

äîñòîâ³ðíà ì³æ ãðóïàìè. 

Ðèñ. Ïîêàçíèêè àêòèâíîñò³ ñóïåðîêñèääèñìóòàçè òà 
ãëóòàò³îíïåðîêñèäàçè ó ñèðîâàòö³ êðîâ³ õâîðèõ íà ðàê 

ìîëî÷íî¿ çàëîçè. 

Çà ðåçóëüòàòàìè íàøîãî äîñë³äæåííÿ àêòèâí³ñòü ìà-
ëàòäåã³äðîãåíàçè çíèæóâàëàñü (41,5 ± 2,6; 37,7 ± 2,8; 
33,2 ± 1,8 ìêìîëü ÍÀÄ·Í

2
/õâ·ë), â³äïîâ³äíî ïðè Tis, I, 

II ñòàä³ÿõ ðîçâèòêó ïóõëèíè. Äîñòîâ³ðíå ïðèãí³÷åííÿ 
àêòèâíîñò³ ôåðìåíò³â öèêëó Êðåáñà âæå ïðè Tis ñòàä³¿ 
ñâ³ä÷èòü, ïåðø çà âñå, ïðî ïîðóøåííÿ á³îåíåðãåòè÷-
íèõ òà îêèñëþâàëüíî-â³äíîâëþâàëüíèõ ïðîöåñ³â ó õâî-
ðèõ íà ðàê ìîëî÷íî¿ çàëîçè âæå íà ñàìèõ ðàíí³õ åòàïàõ 
êàíöåðîãåíåçó, òàê³ äàíí³ ò³ñíî ïîâ’ÿçàí³ ç ðîçâèòêîì 
òÿæêîñò³ ïåðåá³ãó õâîðîáè. 

Äîñë³äæåííÿ àíòèîêñèäàíòíî¿ ñèñòåìè âèÿâèëà 
ñòàòèñòè÷íî äîñòîâ³ðíå (ð  0,05) çíèæåííÿ â óñ³õ ãðó-
ïàõ ôåðìåíò³â – ñóïåðîêñèääèñìóòàçè òà ãëóòàò³îíïå-
ðîêñèäàçè, ÿê³ â³äíîñÿòüñÿ äî ôåðìåíòàòèâíî¿ ëàíêè 
(ðèñ.). 

Çíèæåííÿ åðèòðîöèòàðíî¿ ñóïåðîêñèääèñìóòàçè 
ó õâîðèõ íà ðàê ìîëî÷íî¿ çàëîçè âñòàíîâëåíî â óñ³õ 
ãðóïàõ òà ìàº äîñòîâ³ðíó â³ä’ºìí³ñòü. Òàê, äîñë³äæåí-
íÿ âèÿâèëè çíèæåííÿ ÑÎÄ â³ä 203,3 ± 7,5 ìêìîëü/ë 
– ãðóïà óìîâíî-çäîðîâèõ äî 109,8 ± 5,5 ìêìîëü/ë â 
ãðóïà ïàö³ºíò³â ç ²² ñòàä³ºþ. ÑÎÄ – ôåðìåíò, ùî çàïî-
á³ãàº óòâîðåííþ àêòèâíèõ ôîðì êèñíþ òà ïðèéìàþòü 
ó÷àñòü ó íåðàäèêàëüíîìó ðîçêëàä³ ïåðåêèñ³â ë³ï³ä³â. 
Çíà÷íå çíèæåííÿ öüîãî ôåðìåíòó ó ïàö³ºíò³â íà ðàê 
ìîëî÷íî¿ çàëîçè ìîæå áóòè ïðè÷èíîþ ï³äâèùåííÿ 
äóæå ðåàêö³éíî çäàòíîãî ñóïåðîêñèä-àí³îíðàäèêàëó 
êèñíþ, íàñë³äêîì ÷îãî º ïîøêîäæåííÿ ìîëåêóëÿðíèõ 
êîìïîíåíò³â êë³òèí (á³ëê³â, ÐÍÊ, ÄÍÊ, ìåìáðàí ³ ³í.). 

Çíèæåííÿ àêòèâíîñò³ ãëóòàò³îíïåðîêñèäàçè – â³ä 
9,7 ± 0,5 äî 5,9 ± 0,43 ìêìîëü/ë, â³äïîâ³äíî ïðè Tis òà II 
ñòàä³ÿõ ïóõëèííîãî ðîñòó. Îòðèìàí³ äàíí³ â ðåçóëüòàò³ 
íàøîãî äîñë³äæåííÿ ñâ³ä÷àòü ïðî çíèæåííÿ àíòèîêñè-
äàíòíèõ ïðîöåñ³â ó õâîðèõ íà ðàê ìîëî÷íî¿ çàëîçè. Òàê³ 
äàíí³ ñâ³ä÷àòü, ùî ïðè ðîçâèòêó ðàêó ìîëî÷íî¿ çàëîçè 
âæå íà ïåðøèõ åòàïàõ âèíèêàº ïðèãí³÷åííÿ àêòèâíîñò³ 
ôóíêö³îíóâàííÿ ñèñòåìè àíòèîêñèäàíòíîãî çàõèñòó, 
ùî ìîæå âèñòóïàòè âàæëèâèì ïàòîãåíåòè÷íèì ôàêòî-
ðîì çíèæåííÿ àïîïòîçó ³ ðîçâèòêó êàíöåðîãåíåçó. Ä³à-
ãíîñòè÷íèìè ïîêàçíèêàìè, ùî õàðàêòåðèçóþòü ñòàí 
ðàíí³õ ïðîöåñ³â êàíöåðîãåíåçó ó îðãàí³çì³ ìîæóòü 
áóòè àêòèâí³ñòü ôåðìåíò³â-ÑÎÄ ³ ÃÏÎ â åðèòðîöèòàõ. 

Âèñíîâêè. Ïî÷àòîê ðîçâèòêó ðàêó ìîëî÷íî¿ çà-
ëîçè õàðàêòåðèçóºòüñÿ ïîðóøåííÿì îêèñëþâàëüíî-
â³äíîâëþâàëüíèõ ³ á³îåíåðãåòè÷íèõ ïðîöåñ³â òà àê-
òèâàö³ºþ àíàåðîáíîãî ãë³êîë³çó, ïåíòîçîôîñôàòíîãî 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2015 – Âèï. 2, Òîì 4 (121) 79

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

øóíòà ³ ïðèãí³÷åííÿì öèêëó Êðåáñà íà ôîí³ ðîçâèòêó 
òêàíèííî¿ ã³ïîêñ³¿. Ïðèãí³÷åííÿ ôåðìåíòàòèâíî¿ ³ íå 
ôåðìåíòàòèâíî¿ ëàíêè ñèñòåìè àíòè ðàäèêàëüíîãî 
çá³ëüøóºòüñÿ â çàëåæíîñò³ â³ä ñòàä³¿ ïðîöåñó. Ï³äâè-
ùåííÿ àêòèâíîñò³ á³îåíåðãåòè÷íèõ ïðîöåñ³â òà àí-
òèðàäèêàëüíîãî çàõèñòó º ïåðøî÷åðãîâîþ çàäà÷åþ 

ïàòîãåíåòè÷íî¿ òåðàï³¿ ó õâîðèõ ç ðàíí³ìè ñòàä³ÿìè 
êàíöåðîãåíåçó. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ó ïî-
äàëüø³é ðîáîò³ ïëàíóºòüñÿ äîñë³äæåííÿ æèðî– òà âî-
äîðîç÷èííèõ â³òàì³í³â, à òàêîæ ¿õ çíà÷åííÿ â ðîçâèòêó 
êàíöåðîãåíåçó. 
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ÌÎËÎ×ÍÎ¯ ÇÀËÎÇÈ
Á³ëà À. Þ., Êðàñíîñåëüñüêèé Ì. Â., Ãðàìàòþê Ñ. Ì. 
Ðåçþìå. Äîñë³äæåíî ñòàí á³îåíåðãåòè÷íîãî îáì³íó òà îêèñëþâàëüíî-â³äíîâëþâàëüíèõ ñèíòåç³â ó õâîðèõ 

íà ðàê ìîëî÷íî¿ çàëîçè òà îá´ðóíòîâàíî ä³àãíîñòè÷í³ ïîêàçíèêè ðàíí³õ ïîðóøåíü, õàðàêòåðíèõ äëÿ ðîçâè-
òêó ïàòîëîã³¿. Â ðåçóëüòàò³ äîñë³äæåííÿ âñòàíîâëåíî äîñòîâ³ðíå (ð  0,05) ï³äâèùåííÿ àêòèâíîñò³ ãëþêîçî-6-
ôîñôàòäåã³äðîãåíàçè äî (18,6 ± 1,12 ÅÄ/ã Íâ) ïðè ²² ñòàä³¿ òà ëàêòàòäåã³äðîãåíàçè íà òë³ çíèæåííÿ ìàëàòäåã³äðî-
ãåíàçè, ñóêöèíàòäåã³äðîãåíàçè, ùî âêàçóº íà çì³íè â ôóíêö³îíóâàíí³ ãë³êîë³çó, ïåíòîçîôîñôàòíîìó øóíò³ ³ öèêë³ 
Êðåáñà. 

Àíàë³ç ïîêàçàâ, ùî ó õâîðèõ íà ðàê ìîëî÷íî¿ çàëîçè âæå ïðè Tis òà ïåðø³é ñòàä³¿ ðîçâèòêó ïóõëèííîãî ïðî-
öåñó, ïîêàçíèêè á³îåíåðãåòè÷íîãî îáì³íó â óñ³õ âèïàäêàõ áóëè çíèæåí³ á³ëüøå í³æ â 2 ðàçè. Öå äàº çìîãó ñòâåð-
äæóâàòè, ùî îíêîïàòîëîã³ÿ ìîëî÷íî¿ çàëîçè ôîðìóºòüñÿ íà ôîí³ ñåðéîçíî¿ ìåòàáîë³÷íî¿ äèñôóíêö³¿ òà á³îåíåð-
ãåòè÷íèõ çñóâ³â. 

Êëþ÷îâ³ ñëîâà: ðàê ìîëî÷íî¿ çàëîçè, ãëþêîçî-6-ôîñôàòäåã³äðîãåíàçà, ëàêòàòäåã³äðîãåíàçà. 
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ÁÎËÜÍÛÕ ÐÀÊÎÌ ÌÎËÎ×ÍÎÉ ÆÅËÅÇÛ
Áåëàÿ À. Þ., Êðàñíîñåëüñêèé Í. Â., Ãðàìàòþê Ñ. Í. . 
Ðåçþìå. Èññëåäîâàíî ñîñòîÿíèå áèîýíåðãåòè÷åñêîãî îáìåíà è îêèñëèòåëüíî-âîññòàíîâèòåëüíûõ ñèí-

òåçîâ ó   áîëüíûõ ðàêîì ìîëî÷íîé æåëåçû è îáîñíîâàííî äèàãíîñòè÷åñêèå ïîêàçàòåëè ðàííèõ íàðóøåíèé, 
õàðàêòåðíûõ äëÿ ðàçâèòèÿ îíêîïàòîëîãèè ó äàííûõ ïàöèåíòîâ. Â ðåçóëüòàòå èññëåäîâàíèÿ óñòàíîâëåíî äîñòî-
âåðíîå (ð  0,05) ïîâûøåíèå àêòèâíîñòè ãëþêîçî-6-ôîñôàòäåãèäðîãåíàçû äî (18,6 ± 1,12 ÅÄ /ãÍâ) ïðè II ñòàäèè 
è ëàêòàòäåãèäðîãåíàçû íà ôîíå ñíèæåíèÿ ìàëàòäåãèäðîãåíàçû è ñóêöèíàòäåãèäðîãåíàçû, ÷òî óêàçûâàåò íà èç-
ìåíåíèÿ â ôóíêöèîíèðîâàíèè öèêëà Êðåáñà, ãëèêîëèçà è ïåíòîçîôîñôàòíîãî øóíòà. 
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Àíàëèç ïîêàçàë, ÷òî ó áîëüíûõ ðàêîì ìîëî÷íîé æåëåçû óæå ïðè Tis è ïåðâîé ñòàäèè ðàçâèòèÿ îïóõîëåâîãî 
ïðîöåññà, ïîêàçàòåëè áèîýíåðãåòè÷åñêîãî îáìåíà âî âñåõ ñëó÷àÿõ áûëè ñíèæåíû áîëåå ÷åì â 2 ðàçà. Ýòî ïî-
çâîëÿåò óòâåðæäàòü, ÷òî îíêîïàòîëîãèÿ ìîëî÷íîé æåëåçû ôîðìèðóåòñÿ íà ôîíå ñåðüåçíîé ìåòàáîëè÷åñêîé 
äèñôóíêöèè è áèîýíåðãåòè÷åñêèõ íàðóøåíèé. 

Êëþ÷åâûå ñëîâà: ðàê ìîëî÷íîé æåëåçû, ãëþêîçî-6-ôîñôàòäåãèäðîãåíàçà, ëàêòàòäåãèäðîãåíàçà. 
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The State of Bioenergy Metabolism and Antioxidant Enzymes in Patients with Breast Cancer 
Bila H. J., Krasnoselskii N. V., Gramatiuk S. M. 
Abstract. The state of bioenergy metabolism and redox synthesis in breast cancer patients and reasonable diag-

nostic indicators of early disorders specific to the development of cancer pathology in these patients. 
In the pathogenesis of cancer are important mechanisms to monitor the development and spread of the tumor, 

the consequences of which is the emergence of profound physical, chemical, and enzymatic neuro-hormonal shifts. 
However, in many cases, these studies have no correlation with clinical manifestations of the disease. All this dictates 
the need for a comprehensive evaluation of homeostatic body functions at all stages of carcinogenesis based on the 
state of oxidation and reduction processes that will justify the mechanisms o f structural and metabolic disorders and to 
develop criteria based on them early diagnosis of precancerous metabolic states. 

Aim. To investigate the activity of the enzyme of glycolysis, pentose phosphate pathway and the Krebs cycle in the 
serum of patients with breast and justify early diagnostic indicators of metabolic disorders that are characteristic of 
cancer-genesis. 

Materials and methods. In a clinical study participated 127 patients with breast cancer at the age of 21 to 73 years 
who were treated at the RC Institute of Medical Radiology. SP Grigo rieva Academy of Medical Sciences of Ukraine. 
Laboratory and instrumental methods and histo-morphological in 9 patients diagnosed with stage Tis, 42 patients in the 
first stage and 76 – the second stage of the disease. In 62 patients histological study found lobular breast cancer and in 
55 – ductal. A comparison group was represented by patients who do not have cancer pathology aged 25 to 65 years. 

Collection of material and research conducted in the first days after hospitalization for surgery and pathogenesis’ 
therapy. The determine the activity of enzymes of glycolysis, pentose phosphate pathway and the Krebs cycle metabo-
lism in serum of patients with breast cancer stage I and II, as well as patients with Tis form of cancer. The activity of 
lactate dehydrogenase (LDH), glucose-6-phosphate dehydrogenase (G-6-FDG), malate dehydrogenase (MDH), suc-
cinate dehydrogenase (SDG) in serum on automatic biochemical analyzer “A15” (Italy) with a set of reagents of “Olveks-
Diahnostikum “(Russia). 

Determination of erythrocyte superoxide dismutase (SOD) spectro-photometric method performed by the degree 
of inhibition nitro-tetrazolium recovery. Glutathione peroxides’ (GPO) was determined – the method Moina and sang. 

Statistical analysis of the results was conducted using analysis of variance, using Student’s coefficient, correlation 
and regression. 

Result and Discussion. The study showed a significant (p  0,05) increase in the activity of glucose-6-phosphate to 
(18,6 ± 1,12 U / GNF) in stage II and against decrease in lactate dehydrogenase and malate dehydrogenase succinate, 
indicating a change in the functioning of Krebs cycle, glycolysis and the pentose phosphate shunt. 

Reduced activity of glutathione peroxidase – from 9,7 ± 0,5 to 5,9 ± 0,43 mmol / L, respectively, at Tis and II stages 
of tumor growth. Data obtained as a result of our study show a decrease antioxidant processes in patients with breast 
cancer. These data indicate that the development of breast cancer are in the early stages there is suppression of the 
system of antioxidant protection that can serve an important pathogenesis factor in reducing apoptosis and carcino-
genesis development. Diagnostic indicators of the state of the early processes of carcinogenesis in the body may be 
the activity of enzymes SOD and GPO-in erythrocytes. 

The analysis showed that in patients with breast cancer already at Tis and the first stage of the tumor process, in-
dicators bioenergetic exchange in all cases have been reduced by more than 2 times. This suggests that breast onco-
pathology formed on the background of a serious metabolic dysfunction and disorders of bioenergy. 

Keywords: breast cancer, glucose-6-phosphate, lactate. 
Ðåöåíçåíò – ïðîô. Áàøòàí Â. Ì. 
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