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ðîáîòè Êè¿âñüêîãî íàö³îíàëüíîãî óí³âåðñèòåòó ³ìåí³ 
Òàðàñà Øåâ÷åíêà «Ìåõàí³çìè ðåàë³çàö³¿ àäàïòà-
ö³éíî-êîìïåíñàòîðíèõ ðåàêö³é îðãàí³çìó çà óìîâ 
ðîçâèòêó ð³çíèõ ïàòîëîã³é», ¹ äåðæ. ðåºñòðàö³¿ 
0111U004648. 

Âñòóï. Ïîïåðåäæåííÿ ðîçâèòêó çëîÿê³ñíèõ íî-
âîóòâîðåíü òà ë³êóâàííÿ îíêîõâîðèõ çàëèøàºòüñÿ 
âàæëèâîþ íàóêîâî-ïðàêòè÷íîþ ïðîáëåìîþ. Êëà-
ñè÷í³ õ³ì³îòåðàïåâòè÷í³ ïðåïàðàòè, ùî çàñòîñîâó-
þòüñÿ â ìåäè÷í³é ïðàêòèö³, ìàþòü øèðîêèé ñïåêòð 
ïîá³÷íèõ åôåêò³â òà îáìåæåíó åôåêòèâí³ñòü, òîìó 
³ñíóº ïîòðåáà â ïîøóêó òà ðîçðîáö³ á³ëüø ä³ºâèõ çà-
ñîá³â, ÿê³ ìàëè á âèñîêó åôåêòèâí³ñòü ó ïîºäíàíí³ ç 
ì³ í³ìàëüíîþ ïîá³÷íîþ ä³ºþ [6, 18]. 

Ïåðñïåêòèâíèì çäîáóòêîì ñó÷àñíî¿ îíêîìåäè-
öèíè º òàðãåòí³ ïðåïàðàòè, çîêðåìà ³íã³á³òîðè ìåìá-
ðàííèõ òèðîçèíê³íàç, ùî õàðàêòåðèçóþòüñÿ âèñî-
êîþ ïðîòèïóõëèííîþ àêòèâí³ñòþ ³ çíà÷íî ìåíøîþ 
òîêñè÷í³ñòþ ó ïîð³âíÿí³ ç³ ñòàíäàðòíèìè öèòîñòàòè-
êàìè [5, 7, 8, 15, 19, 20]. Äî ïðåïàðàò³â äàíîãî êëàñó 
íàëåæèòü ïîõ³äíå ìàëå³ì³äó 1-(4-Ñl-áåíçèë)-3-Ñl-4-
(ÑF

3
-ôåí³ëàì³íî)-1Í-ï³ðîë-2,5-ä³îí (Ì²-1), ùî ìàº 

âèðàæåíó öèòîñòàòè÷íó äiþ íà ëiíiÿõ òðàíñôîðìî-
âàíèõ [3, 12, 16] i ðàêîâèõ êë³òèí [8]. Äàíà ñïîëóêà 
çàâäÿêè ïðîñòîðîâié ñòðóêòóði ìîëåêóëè âçàºìîäiº ç 
ÀÒÔ-çâ’ÿçóþ÷èì öåíòðîì òèðîçèíîâèõ ïðîòå¿íêiíàç 
[5] i ñëóãóº ¿õ åôåêòèâíèì áëîêàòîðîì [2, 12, 21]. 

Íà ñüîãîäí³ º äàí³, ùî âêàçóþòü íà íèçüêó òîê-
ñè÷í³ñòü Ì²-1 íà îðãàíè òðàâëåííÿ ïðè òðèâàëîìó 
çàñòîñóâàíí³ â óìîâíî åôåêòèâí³é (ïðèãí³÷åííÿ ïóõ-
ëèííîãî ðîñòó in vivo) äîç³ [1, 8, 10]. Ïðîòå ïðè ðîç-
ðîáö³ áóäü-ÿêîãî ë³êàðñüêîãî çàñîáó íà îñíîâ³ ä³þ-
÷î¿ ðå÷îâèíè òîêñèêîëîã³÷í³ äîñë³äæåííÿ îñòàííüî¿, 
îñîáëèâî åôåêò³â ¿¿ âèñîêèõ äîç, º íåîáõ³äíèì. 

Ìåòîþ äîñë³äæåííÿ áóëî âèâ÷åííÿ âïëèâó ð³ç-
íèõ äîç ïîõ³äíîãî ìàëå³ì³äó íà ñòàí ñëèçîâî¿ îáî-
ëîíêè ñë³ïî¿ êèøêè ùóð³â ó ïîð³âíÿíí³ ç òðàäèö³éíèì 
õ³ì³îòåðàïåâòè÷íèì ïðåïàðàòîì 5-ôòîðóðàöèëîì 
(5-ÔÓ). 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ 
ïðîâåäåí³ â³äïîâ³äíî äî ïðèíöèï³â á³îåòèêè, çàêî-
íîäàâ÷èõ íîðì òà ïîëîæåíü «ªâðîïåéñüêî¿ êîíâåíö³¿ 

ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ 
äëÿ äîñë³äíèõ òà íàóêîâèõ ö³ëåé» (Ñòðàñáóðã, 1986), 
«Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà 
òâàðèíàõ», óõâàëåíèõ Ïåðøèì íàö³îíàëüíèì êîí-
ãðåñîì á³îåòèêè (Êè¿â, 2001). 

Äîñë³äæåííÿ åôåêò³â Ì²-1 ó ïîð³âíÿíí³ ç âïëèâîì 
5-ÔÓ çà óìîâ êîðîòêî÷àñíî¿ ä³¿ (14 äí³â) ïðîâîäèëè 
íà 69 á³ëèõ áåçïîðîäíèõ ùóðàõ-ñàìöÿõ ³ç ñåðåäíüîþ 
ìàñîþ ò³ëà 130-140 ã. Äîñë³äæóâàí³ ðå÷îâèíè ââîäè-
ëè ùîäåííî íàòùåñåðöå. Ì²-1 ââîäèëè ðîç÷èíåíèì 
ó ñîíÿøíèêîâ³é îë³¿, ùî ì³ñòèòü 15 % ÄÌÑÎ (âñüîãî 
0,1 ìë) ³íòðàãàñòðàëüíî ó äîçàõ 2,7 ìã/êã (óìîâíî 
åôåêòèâíà [8]), 13,5 ìã/êã (5-êðàòíà â³ä åôåêòèâíî¿) 
òà 27 ìã/êã ó äîçàõ (10-êðàòíà â³ä åôåêòèâíî¿), ùî 
çà óìîâ ïîâíîãî âñìîêòóâàííÿ ñòâîðþþòü êîíöåí-
òðàö³¿ â êðîâ³ 10-4Ì, 5õ10-4Ì òà 10õ10-4Ì â³äïîâ³äíî. 
5-ÔÓ ââîäèëè âíóòð³øíüîî÷åðåâèííî ðîçâåäåíèì 
ó ô³ç³îëîã³÷íîìó ðîç÷èí³ ó äîçàõ 0,86 ìã/êã, 4,3 ìã/
êã, 8,6 ìã/êã, ùî ñòâîðþþòü êîíöåíòðàö³¿ â êðîâ³ 10-

4Ì, 5õ10-4Ì, 10õ10-4Ì â³äïîâ³äíî, ïðè öüîìó îñòàí-
íÿ – åôåêòèâíà [1], òà 45 ìã/êã (5 êðàòíà â³ä åôåê-
òèâíî¿). Êîíòðîëüí³ òâàðèíè îòðèìóâàëè â³äïîâ³äí³ 
ðîç÷èííèêè. 

Òâàðèí çàáèâàëè ÷åðåç 1 äîáó ï³ñëÿ îñòàííüîãî 
ââåäåííÿ øëÿõîì ³íãàëÿö³¿ ÑÎ

2
 ç íàñòóïíîþ öåðâ³-

êàëüíîþ äèñëîêàö³ºþ. Äëÿ ã³ñòîëîã³÷íèõ äîñë³äæåíü 
áðàëè ñåãìåíòè ñë³ïî¿ êèøêè, ÿê³ ô³êñóâàëè ó 10 % 
íåéòðàëüíîìó ñîëüîâîìó ôîðìàë³í³, âèãîòîâëÿëè 
ïàðàô³íîâ³ çð³çè òà çàáàðâëþâàëè ãåìàòîêñèë³íîì, 
åîçèíîì òà îðàíæåì çà ñòàíäàðòíîþ ìåòîäèêîþ 
[4, 13]. Ïðåïàðàòè àíàë³çóâàëè íà ñâ³òëîîïòè÷íîìó 
ð³âí³ çà äîïîìîãîþ ì³êðîñêîïà Bresser Researcher 
Trino (çá³ëüøåííÿ 100, 400) (Bresser, Germany), êî-
ëüîðîâ³ ì³êðîôîòîãðàô³¿ îòðèìóâàëè çà äîïîìî-
ãîþ öèôðîâî¿ ôîòîêàìåðè Delta Optical CCD HDCE 
5.0 (Delta Optical, Ïîëüøà) òà âêàçàíîãî ì³êðîñêîïà. 
Îö³íþâàëè çàãàëüíèé ñòàí ñëèçîâî¿ îáîëîíêè ñë³ïî¿ 
êèøêè, ï³äðàõîâóâàëè â³äíîñíó ê³ëüê³ñòü êåëèõîïî-
ä³áíèõ êë³òèí òà ì³òîòè÷íèé ³íäåêñ êë³òèí ó êðèïòàõ. 
Ìîðôîìåòðè÷í³ äîñë³äæåííÿ ïðîâîäèëè çà äîïî-
ìîãîþ ïðîãðàìè WCIF ImageJ. Âèì³ðþâàëè òîâùèíó 
ñëèçîâî¿ îáîëîíêè, ãëèáèíó òà øèðèíó êðèïò, âèñîòó 
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Åôåêòè 5-ôòîðóðàöèëó. 
5-ÔÓ ó äîç³ 0,86 ìã/êã (êîíöåí-

òðàö³ÿ â êðîâ³ 10-4 Ì) âèêëèêàâ äå-
ñêâàìàö³þ åï³òåë³þ. Ñïîñòåð³ãàëîñÿ 
ðîçðîñòàííÿ ë³ìôàòè÷íî¿ òêàíèíè ó 
âëàñí³é ïëàñòèíö³ ñëèçîâî¿ îáîëîíêè 
³ ï³äñëèçîâ³é îñíîâ³, à òàêîæ ¿¿ íàáðÿê, 
ïîäåêóäè çá³ëüøåííÿ êðîâîíàïîâíåí-
íÿ ñóäèí, ùî º îçíàêàìè çàïàëåííÿ, 
òà ïîòîâùåííÿ ì’ÿçîâîãî øàðó. Ïî-
ð³âíÿíî ç êîíòðîëåì â³ðîã³äíî çðîñ-
òàëè: òîâùèíà ñëèçîâî¿ îáîëîíêè (íà 
28,7 %); ì³òîòè÷íèé ³íäåêñ (íà 91,6 %), 
ùî âêàçóº íà ³íòåíñèâíó ïðîë³ôåðàö³þ 
êë³òèí; â³äíîñíà ê³ëüê³ñòü êåëèõîïîä³á-
íèõ êë³òèí (íà 24,7 %), ùî ñâ³ä÷èòü ïðî 
ïîñèëåíå ñëèçîóòâîðåííÿ (ðèñ. 1, 4). 

5-ÔÓ ó äîç³ 4,3 ìã/êã ñïðè÷èíÿâ ïî-
ä³áí³ åôåêòè, äî òàêèõ ïðè ä³¿ ìåíøî¿ 
êîíöåíòðàö³¿ (0,86 ìã/êã) äàíîãî ïðå-
ïàðàòó: ìàëè ì³ñöå äåñêâàìàö³ÿ ïî-
âåðõíåâîãî åï³òåë³þ, îçíàêè çàïàëåí-
íÿ ó âèãëÿä³ ðîçðîñòàííÿ ë³ìôàòè÷íî¿ 
òêàíèíè ó âëàñí³é ïëàñòèíö³ ñëèçî-
âî¿ òà ìåíøîþ ì³ðîþ – ó ï³äñëèçîâ³é 
îñíîâ³, çíà÷íîãî íàáðÿêó îñòàííüî¿, 
ðîçøèðåííÿ êðîâîíîñíèõ êàï³ëÿð³â. Ó 
ïîð³âíÿíí³ ç ïîêàçíèêàìè êîíòðîëüíî¿ 
ãðóïè â³ðîã³äíî çðîñòàëè ì³òîòè÷íèé 
³íäåêñ (íà 100 %) òà â³äíîñíà ê³ëüê³ñòü 
á³ôóðêàö³éíèõ êðèïò (íà 158,5 %), ùî 
ñâ³ä÷èòü ïðî ³íòåíñèâí³ ðåãåíåðàòîðí³ 
ïðîöåñè, òà â³äíîñíà ê³ëüê³ñòü êåëèõî-
ïîä³áíèõ êë³òèí (52,5 %), ùî º îçíàêîþ 
ïîñèëåííÿ ñëèçîóòâîðåííÿ ÿê àäàï-
òèâíî¿ ðåàêö³¿ (ðèñ. 4). 

Ïðè ä³¿ 5-ÔÓ ó äîç³ 8,6 ìã/êã (10õ104 
Ì ó êðîâ³, òåðàïåâòè÷íî åôåêòèâíà) ó 
ñëèçîâ³é îáîëîíö³ ñë³ïî¿ êèøêè ñïî-
ñòåð³ãàëèñÿ äåñêâàìàö³ÿ åï³òåë³þ 
òà îçíàêè çàïàëüíîãî ïðîöåñó, ÿê ³ â 

Ðèñ. 1. Òîâùèíà ñëèçîâî¿ îáîëîíêè òà ãëèáèíà êðèïò ïðè ä³¿ ïîõ³äíî-

ãî ìàëå³ì³äó òà 5-ôòîðóðàöèëó. 

Ðèñ. 2. Øèðèíà êðèïò òà âèñîòà êîëîíîöèò³â ïðè ä³¿ ïîõ³äíîãî ìàëå³-

ì³äó òà 5-ôòîðóðàöèëó. 

êîëîíîöèò³â, ïëîùó ïîïåðå÷íîãî ïåðåòèíó êåëèõî-
ïîä³áíèõ êë³òèí òà ÿäåð êîëîíîöèò³â. 

Îáðîáêó åêñïåðèìåíòàëüíèõ äàíèõ çä³éñíþâàëè 
ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè [13] çà äîïîìîãîþ 
ïàêåòó ïðîãðàì SPSS 16.0: äàí³ ïåðåâ³ðÿëè íà íîð-
ìàëüí³ñòü ðîçïîä³ëó çà äîïîìîãîþ Z-òåñòó Êîëìîãî-
ðîâà-Ñì³ðíîâà, ì³æãðóïîâ³ ïîð³âíÿííÿ çä³éñíþâàëè 
ìåòîäîì îäíîôàêòîðíîãî äèñïåðñ³éíîãî àíàë³çó 
(ANOVA) ç âèêîðèñòàííÿì äëÿ àïîñòåð³îðíèõ ìíî-
æèííèõ ïîð³âíÿíü êðèòåð³þ Áîíôåððîí³, à òàêîæ çà 
äîïîìîãîþ U-òåñòó Ìàííà-Ó¿òí³. Ð³çíèöÿ ì³æ çíà-
÷åííÿìè ïîêàçíèê³â, ùî ïîð³âíþâàëèñü, ââàæàëàñü 
â³ðîã³äíîþ ïðè ð  0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ñëèçîâà îáîëîíêà ñë³ïî¿ êèøêè ùóð³â êîíòðîëüíî¿ 
ãðóïè ìàº òèïîâó ã³ñòîëîã³÷íó ñòðóêòóðó, õàðàêòåðíó 
äëÿ äàíîãî âèäó ï³ääîñë³äíèõ òâàðèí, áåç îçíàê ïà-
òîëîã³÷íèõ ïðîöåñ³â. Ìîðôîìåòðè÷í³ äàí³ ïðåäñòàâ-
ëåíî íà ðèñ. 1-4. 

ãðóïàõ, ùî îòðèìóâàëè ìåíø³ äîçè 5-ÔÓ (ðîçðîñ-
òàííÿ ë³ìôàòè÷íî¿ òêàíèíè, íàáðÿê, ë³ìôî-³íô³ëü-
òðàö³ÿ âëàñíî¿ ïëàñòèíêè). Âèðàæåíèìè áóëè ïî-
ðóøåííÿ êàï³ëÿðíîãî êðîâîîá³ãó – ã³ïåðåì³ÿ, ñòàç 
êðîâ³ ó êàï³ëÿðàõ. Òàêîæ ñïîñòåð³ãàëîñÿ ïîòîâùåííÿ 
ì’ÿçîâî¿ îáîëîíêè, ùî º îçíàêîþ ñïàçìó êèøå÷íî¿ 
ñò³íêè. Ïîð³âíÿíî ç êîíòðîëåì â³ðîã³äíî çðîñòàëè: 
òîâùèíà ñëèçîâî¿ îáîëîíêè (íà 33 %), ì³òîòè÷íèé ³í-
äåêñ (íà 87,5 %) òà â³äíîñíà ê³ëüê³ñòü á³ôóðêàö³éíèõ 
êðèïò (íà 163,4 %) (îçíàêè ïîñèëåíî¿ ðåãåíåðàö³¿), 
â³äíîñíà ê³ëüê³ñòü êåëèõîïîä³áíèõ êë³òèí (íà 50 %) 
(îçíàêà ïîñèëåíîãî ñëèçîóòâîðåííÿ) (ðèñ. 1, 4). 

Ùîäåííå âåäåííÿ 5-ÔÓ ó äîç³ 45 ìã/êã (òèæíåâà 
äîçà 5-êðàòíà â³ä åôåêòèâíî¿) ñïðè÷èíèëî çàãèáåëü 
óñ³º¿ åêñïåðèìåíòàëüíî¿ ãðóïè äî ê³íöÿ ïåðøîãî 
òèæíÿ åêñïåðèìåíòó. Ó òâàðèí ñïîñòåð³ãàëèñÿ îá-
ëèñ³ííÿ, âèñíàæåííÿ, ïî÷åðâîí³ííÿ íàâêîëî íîñîâî¿ 
ïîðîæíèíè, çàïàëåííÿ ñëèçîâî¿ îáîëîíêè î÷åé, ïðè 
ðîçòèí³ çàãèáëèõ ùóð³â ìàëè ì³ñöå âèðàçêè ó òðàâ-
íîìó òðàêò³ òà êèøêîâà íåïðîõ³äí³ñòü. 
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Åôåêòè ïîõ³äíîãî ìàëå³ì³äó. 
Ïðè ä³¿ Ì²-1 â óìîâíî åôåêòèâí³é äîç³ (2,7 ìã/ êã) 

ó ñëèçîâ³é îáîëîíö³ ñë³ïî¿ êèøêè ñïîñòåð³ãàëèñÿ 
íåçíà÷í³ ðîçøèðåííÿ êðîâîíîñíèõ êàï³ëÿð³â òà äå-
ñêâàìàö³ÿ åï³òåë³þ, ïðîòå çäåá³ëüøîãî ¿¿ ñòàí íå â³ä-
ð³çíÿâñÿ â³ä êîíòðîëþ. Ó ïîð³âíÿíí³ ç ïîêàçíèêàìè 
êîíòðîëüíî¿ ãðóïè â³ðîã³äíî çá³ëüøóâàëàñÿ âèñîòà 
êîëîíîöèò³â (íà 23,2 %) (ðèñ. 2), ùî ìîæå ñâ³ä÷èòè 
[13] ïðî äåÿêå ïîñèëåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ 
êîëîíîöèò³â. 

Âïëèâ äîçè Ì²-1, 5-êðàòíî¿ â³ä åôåêòèâíî¿ (13,5 
ìã/êã), çì³í ã³ñòîàðõ³òåêòîí³êè ñëèçîâî¿ îáîëîíêè 
ñë³ïî¿ êèøêè íå âèêëèêàâ, ïðîòå ñïðè÷èíÿâ ïîÿâó 
íåâåëèêèõ ðîçøèðåíü êðîâîíîñíèõ êàï³ëÿð³â, íå-
çíà÷íó ³íô³ëüòðàö³þ ë³ìôîöèòàìè âëàñíî¿ ïëàñòèíêè 
ñëèçîâî¿ îáîëîíêè. Ïîð³âíÿíî ç êîíòðîëåì â³ðîã³ä-
íî çá³ëüøóâàëàñÿ â³äíîñíà ê³ëüê³ñòü êåëèõîïîä³áíèõ 
êë³òèí (íà 49,5 %) (ðèñ. 4), ùî ìîæå ñâ³ä÷èòè ïðî ïî-
ñèëåííÿ ñëèçîóòâîðåííÿ ÿê àäàïòèâíó ðåàêö³þ. 

Çà óìîâ ä³¿ 10-êðàòíî¿ äîçè Ì²-1 
(27,0 ìã/êã) ó ïîâåðõíåâîìó åï³òåë³¿ 
ñëèçîâî¿ îáîëîíêè áóëè ïîì³òí³ äèñ-
òðîô³÷í³ çì³íè, ñïîñòåð³ãàëèñÿ ì³êðî-
öèðêóëÿòîðí³ ïîðóøåííÿ, íåçíà÷íà 
ë³ìôî³íô³ëüòðàö³ÿ âëàñíî¿ ïëàñòèíêè, 
ùî º îçíàêàìè çàïàëüíîãî ïðîöå-
ñó. Ë³ìôàòè÷í³ ôîë³êóëè ñòðîìè áóëè 
äåùî çá³ëüøåíèìè, ïðîòå â³ðîã³ä-
íèõ çì³í ìîðôîìåòðè÷íèõ ïîêàçíèê³â 
ñëèçîâî¿ îáîëîíêè íå ñïîñòåð³ãàëîñÿ 
(ðèñ. 1-4). 

ßê áà÷èìî, åôåêòè îáîõ öèòîñòà-
òèê³â ó ñëèçîâ³é îáîëîíö³ ñë³ïî¿ êèøêè 
ùóð³â íàðîñòàþòü äîçîçàëåæíî. 5-ÔÓ 
ïðè ä³¿ ó òèõ äîçàõ, ùî íå ñïðè÷èíÿëè 
çàãèáåëü òâàðèí (0,86, 4,3 òà 8,6 ìã/êã 
– òåðàïåâòè÷íà), âèêëèêàâ äåñêâàìà-
ö³þ åï³òåë³þ, çàïàëåííÿ (ñâ³ä÷åííÿì 
÷îãî º íàáðÿêè ñòðîìè, ¿¿ ë³ìôî³íô³ëü-
òðàö³ÿ òà ã³ïåðåì³ÿ, à òàêîæ ðîçðîñ-
òàííÿ ë³ìôàòè÷íî¿ òêàíèíè ÿê äæå-
ðåëà Ò- ³ Â-ë³ìôîöèò³â), ñïàçì ñò³íêè 
êèøêè (ïðî ùî ñâ³ä÷èòü ïîòîâùåííÿ 
ì‘ÿçîâîãî øàðó). Ïîñèëåí³ ñëèçîóò-
âîðåííÿ òà ðåãåíåðàö³ÿ º ïðîÿâàìè 
àäàïòèâíèõ ïðîöåñ³â. Òàê³ îçíàêè ìî-
æóòü âêàçóâàòè íà ðîçâèòîê ìåäèêà-
ìåíòîçíîãî ãîñòðîãî êàòàðàëüíîãî 
êîë³òó [14]. 

Áà÷èìî, ùî 5-ÔÓ íàâ³òü ïðè ä³¿ ó 
äîçàõ, íèæ÷èõ çà òåðàïåâòè÷íî åôåê-
òèâíó, ìàº íåãàòèâí³ íàñë³äêè íà êè-
øå÷íèê. 5-ÔÓ ó 5-êðàòí³é â³ä åôåê-
òèâíî¿ äîçè ñïðè÷èíÿº çàãèáåëü 
òâàðèí ç îçíàêàìè âèñíàæåííÿ, âè-
ðàçîê øëóíêîâî-êèøêîâîãî òðàêòó 
(ØÊÒ), çàêðåï³â, îáëèñ³ííÿ. Ïðè÷èíîþ 
âêàçàíèõ ÿâèù º ïðèãí³÷åííÿ ïðîë³ôå-
ðàö³¿ åï³òåë³þ ØÊÒ (ÿê íàñë³äîê – ïî-
ðóøåííÿ òðàâëåííÿ ³ âñìîêòóâàííÿ, 

Ðèñ. 3. Ïëîùà ÿäåð êîëîíîöèò³â òà êåëèõîïîä³áíèõ êë³òèí ïðè ä³¿ ïî-

õ³äíîãî ìàëå³ì³äó òà 5-ôòîðóðàöèëó. 

Ðèñ. 4. Ì³òîòè÷íèé ³íäåêñ, â³äíîñíà ê³ëüê³ñòü êåëèõîïîä³áíèõ êë³òèí 

òà á³ôóðêàö³éíèõ êðèïò ïðè ä³¿ ïîõ³äíîãî ìàëå³ì³äó òà 5-ôòîðóðàöèëó. 

ñëèçîâèä³ëåííÿ, ìîòîðèêè) òà øê³ðè – ïîá³÷í³ åôåê-
òè, õàðàêòåðí³ äëÿ ä³¿ öèòîñòàòèê³â [7, 21]. Â³äì³ííèé 
âïëèâ ð³çíèõ äîç 5-ÔÓ íà ïðîë³ôåðàö³þ êë³òèí-ïîïå-
ðåäíèê³â êîëîíîöèò³â ³ ðåãåíåðàö³þ ñëèçîâî¿ ìîæíà 
ïîÿñíèòè ð³çíîþ ÷óòëèâ³ñòþ ñèíòåçó ÄÍÊ òà ÐÍÊ äî 
çì³í ïóëó íóêëåîòèä³â. Ñèíòåç ÐÍÊ º á³ëüø ÷óòëè-
âèì äî ä³¿ 5-ôòîðóðàöèëó (áåçïîñåðåäíº âêëþ÷åí-
íÿ 5-ÔÓ ó ìîëåêóëó ÐÍÊ çàì³ñòü óðàöèëó) [6, 7, 20], 
òîìó «ñòðàæäàº» äèôåðåíö³àö³ÿ êë³òèí, ùî âèìàãàº 
åêñïðåñ³þ ãåí³â, à îòæå ³ ñèíòåçó ÐÍÊ. Âíàñë³äîê 
öüîãî êîëîíîöèòè ó êðèïòàõ º íåçð³ëèìè ³ â³äïîâ³äíî 
øâèäøå ñòàð³þòü òà àêòèâíî çëóùóþòüñÿ, ùî âèìà-
ãàº àêòèâíîãî ïîä³ëó ïîïåðåäíèê³â äëÿ ï³äòðèìàííÿ 
ïîïóëÿö³¿ êë³òèí ñëèçîâî¿ îáîëîíêè. Ñèíòåç ÄÍÊ ïðè 
ðåïë³êàö³¿ º á³ëüø «çàõèùåíèì», ìîæëèâî, ÷åðåç íå-
ïðÿìèé âïëèâ 5-ÔÓ (íåîáõ³äí³ñòü ñèíòåçó òèì³äèíó), 
òà ÷åðåç ìíîæèíí³ ðåïàðàö³éí³ ñèñòåìè, òîìó ïðè-
ãí³÷óºòüñÿ ïðè ä³¿ á³ëüø âèñîêî¿ (åôåêòèâíî¿) äîçè 
5-ÔÓ [7]. Çíèæåííÿ ì³òîòè÷íîãî ³íäåêñó êë³òèí òîâ-
ñòî¿ êèøêè ÿê ñâ³ä÷åííÿ ïðèãí³÷åííÿ ïðîë³ôåðàö³¿ 
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êë³òèí (à îòæå ïîðóøåííÿ ðåïë³êàö³¿ ÄÍÊ), ïîêàçàíå 
â íàøèõ ïîïåðåäí³õ ðîáîòàõ [17]. Ïðè ä³¿ íàäâèñîêî¿ 
äîçè (5-êðàòíà â³ä åôåêòèâíî¿) ïðîë³ôåðàö³ÿ êë³òèí 
ïðèãí³÷óºòüñÿ íàñò³ëüêè, ùî ïðèçâîäèòü äî çàãèáåë³ 
îðãàí³çìó. 

Ì²-1, íà â³äì³íó â³ä 5-ÔÓ, ó äîñë³äæóâàíèõ äîçàõ 
(óìîâíî åôåêòèâíà òà âèù³) º ìàëîòîêñè÷íèì äëÿ 
ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè. Òàê îçíàêè çà-
ïàëåííÿ ñïîñòåð³ãàþòüñÿ ïðè ä³¿ äîç, âèùèõ çà 
åôåêòèâíó ó 5 ³ 10 ðàç³â, à äèñòðîô³÷í³ çì³íè êë³òèí 
ç‘ÿâëÿþòüñÿ ò³ëüêè ïðè ä³¿ ìàêñèìàëüíî¿ äîñë³äæó-
âàíî¿ äîçè. Ïðîë³ôåðàö³ÿ êë³òèí-ïîïåðåäíèê³â êî-
ëîíîöèò³â çì³í íå çàçíàº, ³íòåíñèâí³ñòü ðåãåíåðàö³¿ 
ñëèçîâî¿ îáîëîíêè íå â³äð³çíÿºòüñÿ â³ä ô³ç³îëîã³÷íî¿. 
Îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî äîñèòü øèðîêå òåðàïåâ-
òè÷íå â³êíî Ì²-1 òà â³äïîâ³äíî éîãî áåçïå÷í³ñòü äëÿ 
êèøå÷íèêà, ùî óçãîäæóºòüñÿ ç íàøèìè ïîïåðåäí³ìè 
äàíèìè [1, 8, 10]. 

Âèñíîâêè. Òàêèì ÷èíîì, íàìè áóëî âñòàíîâëå-
íî, ùî:

1. Ïîõ³äíå ìàëå³ì³äó1-(4-Ñl-áåíçèë)-3-Ñl-4-
(ÑF

3
-ôåí³ëàì³íî)-1Í-ï³ðîë-2,5-ä³îí, íà â³äì³íó â³ä 

5-ôòîðóðàöèëó, º ìàëîòîêñè÷íîþ ñïîëóêîþ äëÿ 
òîâñòî¿ êèøêè ùóð³â ïðè ä³¿ ó äîçàõ, ùî ó 5 òà 10 ðàç³â 
ïåðåâèùóþòü óìîâíî åôåêòèâíó. 

2. Åôåêòè äîñë³äæóâàíèõ äîç Ì²-1 îáìåæåí³ 
îçíàêàìè çàïàëüíîãî ïðîöåñó òà íåçíà÷íîþ 
äåñêâàìàö³¿ åï³òåë³þ, äèñòðîô³÷í³ çì³íè êë³òèí 
ç‘ÿâëÿþòüñÿ ò³ëüêè ïðè ä³¿ 10-êðàòíî¿ â³ä åôåêòèâíî¿ 
äîçè, íà â³äì³íó â³ä 5-ÔÓ, ÿêèé ñïðè÷èíÿº ðîçâèòîê 
ìåäèêàìåíòîçíîãî êîë³òó. 

3. Ïðîë³ôåðàòèâíà àêòèâí³ñòü êë³òèí ïîïå ðåä-
íèê³â êîëîíîöèò³â òà ðåãåíåðàö³ÿ ñëèçîâî¿ îáîëîíêè 
ïðè ä³¿ âñ³õ äîñë³äæóâàíèõ äîç Ì²-1 çàëèøàþòüñÿ íà 
ô³ç³îëîã³÷íîìó ð³âí³. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü â äà-
íîìó íàïðÿìêó. Äîñë³äæåííÿ ïîõ³äíîãî ìàëå³ì³äó 
Ì²-1 º ïåðñïåêòèâíîþ ñïîëóêîþ äëÿ ñòâîðåííÿ ïðî-
òèïóõëèííèõ çàñîá³â íà ¿¿ îñíîâ³. 

Ë³òåðàòóðà
1. Áàáóòà Î. Ì. Ã³ñòîëîã³÷íà õàðàêòåðèñòèêà ñëèçîâî¿ îáîëîíêè ñë³ïî¿ êèøêè ùóð³â ï³ñëÿ âïëèâó Ì²-1 òà 5-ôòîðóðàöèëó 

ïðè õåìî³íäóêîâàíîìó êàíöåðîãåíåç³ / Î. Ì. Áàáóòà, Î. Â. Ëèí÷àê, Â. Ê. Ðèáàëü÷åíêî // Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìå-
äèöèíè. – 2013. – Âèï. 3, Ò. 1 (102). – Ñ. 31-35. 

2. Ãàðìàí÷óê Ë. Â. Ïðîèçâîäíîå ìàëåèìèäà 1-(4-Ñl-áåíçèë)-3-Cl-4-(CF3-ôåíèëàìèíî)-1Í-ïèðîëë-2,5-äèîí êàê ýô-
ôåêòèâíûé è ìàëîòîêñè÷íûé öèòîñòàòèê / Ë. Â. Ãàðìàí÷óê, Î. Â. Ëèí÷àê, Â. Â. Íèêóëèíà [òà ³í.] // Ýêñïåðèìåíòàëüíàÿ 
è êëèíè÷åñêàÿ ôàðìàêîëîãèÿ. – 2013. – ¹ 8, Ò. 76. – Ñ. 39-42. 

3. Ãàðìàí÷óê Ë. Â. Öèòîòîêñè÷íèé âïëèâ íà ïóõëèíí³ êë³òèíè in vitro àãåíò³â ç ïðîòèïóõëèííèì òà àíòèìåòàñòàòè÷íèì 
åôåêòîì / Ë. Â. Ãàðìàí÷óê, Í. Â. Ñåí÷èëî, Â. Â. Í³êóë³íà [òà ³í.] // Ô³çèêà æèâîãî. – 2011. –Ò. 19, ¹ 2. – Ñ. 51-53. 

4. Ãîðàëüñüêèé Ë. Ï. Îñíîâè ã³ñòîëîã³÷íî¿ òåõí³êè ³ ìîðôî-ôóíêö³îíàëüí³ ìåòîäè äîñë³äæåíü ó íîðì³ òà ïðè ïàòîëîã³¿ / 
Ë. Ï. Ãîðàëüñüêèé, Â. Ò. Õîìè÷, Î. ². Êîíîíñüêèé. – Æèòîìèð : Ïîë³ññÿ, 2005. – 288 ñ. 

5. Äóá³í³íà Ã. Ã. Àíòèïðîë³ôåðàòèâíà ä³ÿ íîâèõ ïîõ³äíèõ 1-(4-R-áåíçèë)-3-R1-4-(R2-ôåí³ëàì³íî)-1H-ï³ðîë- 2,5-ä³îíó /
Ã. Ã. Äóá³í³íà, C. Ì. Ãîëîâà÷, Â. Î. Êîçëîâñüêèé [òà ³í.] // Æóðíàë îðãàí³÷íî¿ òà ôàðìàöåâòè÷íî¿ õ³ì³¿. – 2007. – Ò. 5, 
¹ 1. – Ñ. 39-49. 

6. Æóêîâ Í. Â. Öåëåâàÿ òåðàïèÿ â ëå÷åíèè ñîëèäíûõ îïóõîëåé: ïðàêòèêà ïðîòèâîðå÷èò òåîðèè / Í. Â. Æóêîâ, Ñ. À. Òþëÿí-
äèí // Áèîõèìèÿ. – 2008. – ¹ 73, Âûï. 5. – C. 751-768. 

7. Èìÿíèòîâ Å. Í. Îáùèå ïðåäñòàâëåíèÿ î òàðãåíòíîé òåðàïèè / Å. Í. Èìÿíèòîâ // Ïðàêò. îíêîëîãèÿ. – 2010. – Ò. 11, 
¹ 3. – Ñ. 123-130. 

8. Êóçíºöîâà Ã. Ì. Âïëèâ ïîõ³äíèõ äèã³äðîï³ðîëó òà ìàëå³ì³äó íà ñòàí ïå÷³íêè ³ òîâñòî¿ êèøêè ùóð³â ó íîðì³ òà â óìîâàõ 
³íäóêîâàíîãî äèìåòèëã³äðàçèíîì êîëîðåêòàëüíîãî ðàêó / Ã. Ì. Êóçíºöîâà, Î. Â. Ëèí÷àê, Â. Ê. Ðèáàëü÷åíêî [òà ³í.] // 
Óêð. á³îõ³ì. æóðí. – 2013. – Ò. 85, ¹ 3. – Ñ. 74-84. 

9. Ëèëëè Ð. Ïàòîãèñòîëîãè÷åñêàÿ òåõíèêà è ïðàêòè÷åñêàÿ ãèñòîõèìèÿ / Ð. Ëèëèè. – Ì.: Ìèð, 1969. – 648 ñ. 
10. Ëèí÷àê Î. Â. Ìîðôî-ôóíêö³îíàëüíèé ñòàí îðãàí³â øëóíêîâî-êèøêîâîãî òðàêòó ï³ñëÿ âïëèâó ïîõ³äíîãî ìàëå³ì³äó 

Ì²-1 ïðîòÿãîì ì³ñÿöÿ / Î. Â. Ëèí÷àê, Ã. Â. Îñòðîâñüêà, Â. Ê. Ðèáàëü÷åíêî [òà ³í.] // Ñó÷àñí³ ïðîáëåìè òîêñèêîëîã³¿. – 
2011. – ¹ 1, Ò. 2. – Ñ. 52-55. 

11. Ïàðôåíîâ À. È. Ýíòåðîëîãèÿ / À. È. Ïàðôåíîâ. – Ì.: «Òðèàäà-Õ», 2002. – 724 ñ. 
12. Ïàò. íà êîðèñíó ìîäåëü ¹ 22204 (UA), Àá1Ê31/40. Ñïîëóêà 1,4-çàì³ùåíèõ 5-àì³íî-1,2-äèã³äðîï³ðîë-3-îí³â, ùî 

ìàº ïðîòèðàêîâó àêòèâí³ñòü / Ã. Ã. Äóá³í³íà, Þ. Ì. Âîëîâåíêî; çàÿâíèê ³ âëàñíèê Ã. Ã. Äóá³í³ííà, Þ. Ì. Âîëîâåíêî – 
¹ u200601855; çàÿâë. 21. 02. 2006; îïóáë. 25. 04. 2007, Áþëë. ¹ 5. 

13. Ñåðãèåíêî Â. È. Ìàòåìàòè÷åñêàÿ ñòàòèñòèêà â êëèíè÷åñêèõ èññëåäîâàíèÿõ / Â. È. Ñåðãèåíêî, È. Á. Áîíäàðåâà – 
Ì.: Ãýîòàð Ìåäèöèíà, 2006. – 304 ñ. 

14. Ñòðóêîâ À. È. Ïàòîëîãè÷åñêàÿ àíàòîìèÿ: ó÷åíèê – 5-å èçä., ñòåð. / À. È. Ñòðóêîâ, Â. Â. Ñåðîâ. – Ì.: Ëèòòåððà, 2010. – 
848 ñ.: èë. 

15. Bozzetti F. The Site of the Tumor. Not the Type of Operation. Determines the Worse Prognosis of the Low Rectal Cancer / 
F. Bozzetti // Ann. Surg. – 2006. – Vol. 244, ¹ 2 – P. 330-331. 

16. Garmanchuk L. V. MI1 – derivative of maleimide inhibits cell cycle progression in tumor cells of epithelial origin / L. V. Garman-
chuk, V. K. Ribalchenko, L. I. Ostapchenko [et al.] // Biopolymers and Cell. – 2013. – Vol. 29, ¹ 1. – P. 70-74. 

17. Kuznietsova H. M. Impact of dihydropyrrol derivative in the normal colonic mucosa of DMH-induced colon cancer rats com-
pared with 5-fluorouracil / H. M. Kuznietsova, O. V. Ogloblya, V. K. Rybalchenko // Experimental Oncology. – 2013. – Vol. 5, 
¹ 1. – P. 25-29. 

18. Siegel R. Cancer Statistics, 2014 / R. Siegel, J. Ma, Z. Zou, A. Jemal // CA: A Cancer Journal for Clinicians. – 2014. – Vol. 
64, ¹ 1. – P. 1-74. 

19. Singer C. F. Principles and method of action of targeted therapies / C. F. Singer // Wien Med Wochenschr. – 2010. – Vol. 160, 
¹ 19-20. – P. 501-505. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 3 (115) 137

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

20. Tsai C. -J. The molecular basis of targeting protein kinases in cancer therapeutics / C. -J. Tsai, R. Nussinov // Seminars in 
Cancer Biologó. – 2013. – Vol. 23, I. 4. – P. 235-242. 

21. Yablonska S. Manifestation of antiproliferative effects of new kinase inhibitor in respect of normal cell / S. Yablonska, 
Î. Lynchak, Î. Filinska // The FEBS Journal. – 2009. – Vol. 276, ¹ 1. – P. 352. 

ÓÄÊ 57. 044:612. 018[612. 363+612. 335] 
ÏÎÐ²ÂÍßËÜÍÈÉ ÂÏËÈÂ ÖÈÒÎÑÒÀÒÈÊ²Â ÏÎÕ²ÄÍÎÃÎ ÌÀËÅ²Ì²ÄÓ ÒÀ 5-ÔÒÎÐÓÐÀÖÈËÓ ÍÀ ÑËÈÇÎ-

ÂÓ ÎÁÎËÎÍÊÓ ÑË²ÏÎ¯ ÊÈØÊÈ ÙÓÐ²Â 
ªíà Ì. Ñ., Êóçíºöîâà Ã. Ì. Ðèáàëü÷åíêî Â. Ê. 
Ðåçþìå. Äîñë³äæåíî ñòàí ñëèçîâî¿ îáîëîíêè ñë³ïî¿ êèøêè ùóð³â çà óìîâ ä³¿ çðîñòàþ÷èõ äîç ïîõ³äíîãî 

ìàëå³ì³äó 1-(4-Ñl-áåíçèë)-3-Ñl-4-(ÑF
3
-ôåí³ëàì³íî)-1Í-ï³ðîë-2,5-ä³îí (Ì²-1) ó ïîð³âíÿíí³ ç 5-ôòîðóðàöèëîì 

(5-ÔÓ). Âñòàíîâëåíî, ùî ïîõ³äíå ìàëå³ì³äó íå ÷èíèòü ïîøêîäæóþ÷îãî âïëèâó íà ñëèçîâó îáîëîíêó òîâñòî¿ 
êèøêè ùóð³â ó âñ³õ äîñë³äæóâàíèõ äîçàõ, òîä³ ÿê ââåäåííÿ 5-ôòîðóðàöèëó âèêëèêàº âèðàæåíå óðàæåííÿ ñëè-
çîâî¿ îáîëîíêè ñë³ïî¿ êèøêè. 

Êëþ÷îâ³ ñëîâà: ñëèçîâà îáîëîíêà ñë³ïî¿ êèøêè, ïîõ³äíå ìàëå³ì³äó, 5-ôòîðóðàöèë. 

ÓÄÊ 57. 044:612. 018[612. 363+612. 335] 
ÑÐÀÂÍÈÒÅËÜÍÎÅ ÂËÈßÍÈÅ ÖÈÒÎÑÒÀÒÈÊÎÂ ÏÐÎÈÇÂÎÄÍÎÃÎ ÌÀËÅÈÌÈÄÀ È 5-ÔÒÎÐÓÐÀÖÈËÀ 

ÍÀ ÑËÈÇÈÑÒÓÞ ÎÁÎËÎ×ÊÓ ÑËÅÏÎÉ ÊÈØÊÈ ÊÐÛÑ 
Åíà Ì. Ñ., Êóçíåöîâà Ã. Í., Ðèáàëü÷åíêî Â. Ê. 
Ðåçþìå. Èññëåäîâàíî ñîñòîÿíèå ñëèçèñòîé îáîëî÷êè ñëåïîé êèøêè êðûñ â óñëîâèÿõ äåéñòâèÿ âîçðàñ-

òàþùèõ äîç ïðîèçâîäíîãî ìàëåèìèäà 1- (4-Ñl-áåíçèë) -3-Ñl-4 (ÑF3-ôåíèëàìèíî) 1Í-ïèððîë-2,5 äèîí (Ì²-
1) ïî ñðàâíåíèþ ñ 5-ôòîðóðàöèëîì (5-ÔÓ). Óñòàíîâëåíî, ÷òî ïðîèçâîäíîå ìàëåèìèäà íå îêàçûâàåò ïîâðåæ-
äàþùåãî âîçäåéñòâèÿ íà òîëñòóþ êèøêó êðûñ, òîãäà êàê ââåäåíèå 5-ôòîðóðàöèëà âûçûâàåò âûðàæåííîå 
ïîðàæåíèå ñëèçèñòîé îáîëî÷êè ñëåïîé êèøêè. 

Êëþ÷åâûå ñëîâà: ñëèçèñòàÿ îáîëî÷êà ñëåïîé êèøêè, ïðîèçâîäíîå ìàëåèìèäà, 5-ôòîðóðàöèë. 
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Comparative Influence of Cytostatics Maleimide Derivative and 5-Fluoruracil on Rat Caecum Mucosa
Yena M. S., Kuznietsova H. M., Rybalchenko V. K. 
Abstract. Prevention the development of malignant tumors and treatment of cancer patients remains an impor-

tant problem today. In spite of substantive progress in the cancer diagnostics and treatment cancer occupies one of 
the main places in human morbidity and mortality in the World. Targeted therapy is an alternative to traditional one 
through targeted action on tumor cells and relatively low toxicity. Inhibitor of membrane tyrosine kinases maleimide 
derivative 1 – (4-Cl-benzyl)-3-Cl-4-(SF3-phenylamino)-1H-pyrrole-2 5-dione (MI-1) has significant antitumor ac-
tivity on colorectal cancer and low toxicity acting in effective dose. However, to assess the MI-1 therapeutic gap the 
investigation of its higher doses is necessary. 

The investigation of MI-1 effects applied at different doses compared to 5-fluorouracil one on rats caecum mu-
cosa was aimed. 

 69 White outbred male rats weighting 130-140 g. were used in experiment. MI-1 was administered in oil solu-
tion per os for 2 weeks at doses 2. 7 mg/kg, 13. 5 mg/kg, 27 mg/kg (10-4M (relatively efficient), 5x10-4M, 10x10-4 M 
plasma blood concentration respectively) daily. 5-FU was administered intraperitoneally in saline at doses 0. 86 mg/
kg, 4. 3 mg/kg, 8. 6 mg/kg (10-4M, 5x10-4M, 10x10-4M (relatively efficient) plasma blood concentration respective-
ly), and 45 mg/kg (5-fold from efficient dose) weekly. Rat caecum mucosa state was assessed (light microscopy), 
morphometric analys was carried out. 

There was established that MI-1 caused no alterations in rats caecum mucosa when acts in the lowest dose, but 
inflammatory features when acts in higher ones. Not only inflammatory but also cell degenerative changes caused 
by MI-1 highest dose (27 mg/kg) were observed. Furthermore, the proliferation of colonocytes progenitor cells 
remained at physiological level in all MI-1-treated animals. 

On the contrary, 5-FU caused inflammation and epithelium desquamation in dose-dependent manner. More-
over, enhanced mucous formation and mucosa regeneration manifested by mitotic and crypt fission indices in-
crease in all 5-FU groups were shown. Foregoing let us conclude 5-FU-induced drug colitis development. 

Hereby MI-1 low toxicity to caecum mucosa compared to 5-FU and wide therapeutic gap of the first was 
concluded. 

Keywords: caecum mucosa, maleimide derivative, 5-fluorouracil. 
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