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Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Êë³í³êî-åêñïå-
ðèìåíòàëüíå îá´ðóíòóâàííÿ ìîí³òîðèíãó, ä³àãíîñòèêè 
òà ñòàíäàðòèçîâàíèõ ìåòîä³â ë³êóâàííÿ ìåòàáîë³÷íèõ 
çàõâîðþâàíü âíóòð³øí³õ îðãàí³â òà ¿õ óñêëàäíåíü», 
¹ äåðæ. ðåºñòðàö³¿ 0110U001641.

Âñòóï. Îäíèì ³ç íàéïîòóæí³øèõ ÷èííèê³â ðîçâèòêó 
äåñòðóêòèâíèõ óøêîäæåíü îðãàí³â òðàâíî¿ ñèñòåìè 
º ñòðåñ [5, 6 13, 16] Éîãî óëüöåðîãåííèé âïëèâ íîñèòü 
êîìïëåêñíèé õàðàêòåð ³ çä³éñíþºòüñÿ íà ð³çíèõ ð³âíÿõ: 
â³ä öåíòðàëüíèõ â³ää³ë³â ÖÍÑ òà ñèñòåìè ã³ïîòàëàìóñ-
ã³ïîô³ç-êîðà íàäíèðêîâèõ çàëîç äî êë³òèííîãî òà ìî-
ëåêóëÿðíîãî ð³âí³â [6, 8, 9, 17]. Ñåðåä îðãàí³â òðàâíî¿ 
ñèñòåìè íàéá³ëüø âèðàæåíèé äåñòðóêòèâíèé âïëèâ 
ñòðåñ ÷èíèòü â ñëèçîâ³é îáîëîíö³ øëóíêà, çóìîâëþ-
þ÷è ôîðìóâàííÿ âèðàçêîâèõ óòâîðåíü. Â ñëèçîâ³é 
îáîëîíö³ òîâñòî¿ êèøêè ñòðåñ (ÑÎÒÊ) òàêîæ º îäíèì 
ç êëþ÷îâèõ ÷èííèê³â, ÿêèé ìîæå âèêëèêàòè ðîçâèòîê 
âèðàçêîâîãî êîë³òó ó åêñïåðèìåíòàëüíèõ òâàðèí òà 
ëþäåé [6, 14]. Ñòðåñîâèé âïëèâ ñóïðîâîäæóþòüñÿ ïî-
ñèëåííÿì ³íô³ëüòðàö³¿ ÑÎÒÊ ëåéêîöèòàìè, ïîðóøåííÿ 
ìîòîðèêè êèøêè òà ì³êðîá³îöåíîçó [15]. Îäíèì ³ç íàé-
âàæëèâ³øèõ ÷èííèê³â ïðè ñòðåñ³â º ïîñèëåííÿ îêñèäà-
òèâíî-í³òðàòèâíèõ ðåàêö³é, òîìó äîñë³äæåííÿ ñòàíó 
ïðîöåñ³â ë³ïîïåðîêñèäàö³¿ òà àêòèâíîñò³ ôåðìåíò³â 
àíòèîêñèäàíòíîãî çàõèñòó º àêòóàëüíèì.

Ìåòà ðîáîòè –  ïðîâåñòè ïîð³âíÿëüíèé àíàë³ç ã³ñ-
òîëîã³÷íèõ çì³í òà ïîêàçíèê³â ë³ïîïåðîêñèäàö³¿ â ÑÎÒÊ 
çà óìîâ âïëèâó ñòðåñó ð³çíîãî ´åíåçó: âîäíî-³ìîá³ë³-
çàö³éíîãî (Â²Ñ) òðèâàë³ñòþ 3,5 òà 5 ãîä ³ àäðåíàë³í-³í-
äóêîâàíîãî (À²Ñ).

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äîñë³äæåííÿ âè-
êîíàíî íà 40 ùóðàõ – ñàìöÿõ ìàñîþ 200-220 ã çã³äíî 
ç ì³æíàðîäíèìè óìîâàìè ïðîâåäåííÿ åêñïåðèìåíò³â ç 
ëàáîðàòîðíèìè òâàðèíàìè. Óòðèìàííÿ òâàðèí òà åêñ-
ïåðèìåíòè ïðîâîäèëèñÿ â³äïîâ³äíî äî ïîëîæåíü «ªâ-
ðîïåéñüêî¿ êîíâåíö³¿ ïðî çàõèñò õðåáåòíèõ òâàðèí, ÿê³ 
âèêîðèñòîâóþòüñÿ äëÿ åêñïåðèìåíò³â òà ³íøèõ íàóêî-
âèõ ö³ëåé» (Ñòðàñáóðã, 2005), «Çàãàëüíèõ åòè÷íèõ ïðèí-
öèï³â åêñïåðèìåíò³â íà òâàðèíàõ», óõâàëåíèõ Ï`ÿòèì 
íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 2013).

Ùóð³â óòðèìóâàëè íà ñòàíäàðòíîìó ðàö³îí³ â³âà-
ð³þ, äëÿ ïðîâåäåííÿ äîñë³äó òâàðèí áðàëè íàòùå, çà-
áåçïå÷óâàëè áåçïåðåøêîäíèé äîñòóï äî âîäè. 

Òâàðèí áóëî ðîçïîä³ëåíî íà 4 ãðóïè, ùî âêëþ-
÷àëè: 1) êîíòðîëüíó ãðóïó; 2) òâàðèíè, ó ÿêèõ ìî-
äåëþâàëè Â²Ñ – òâàðèí äëÿ ³ììîá³ë³çàö³¿ ïîì³ùàëè 
â ïëàñòèêîâ³ ïàòðîíè ç çàíóðåííÿì ó âîäó, äî ð³âíÿ 
ÿðåìíî¿ ÿìêè ùóðà ïðè òåìïåðàòóð³ âîäè 23îÑ óïðî-
äîâæ 3,5 ãîä; 3) ÷àñ åêñïîçèö³¿ Â²Ñ áóëî ïðîäîâæåíî 
äî 5 ãîä: 4) òâàðèíè, ó ÿêèõ ìîäåëþâàëè À²Ñ øëÿõîì 

³íòðàïåðèòîíåàëüíèì ââåäåííÿì àäðåíàë³íó (ó äîç³ 
2 ìã/êã) [13]. Ã³ñòîëîã³÷íèé ìàòåð³àë ô³êñóâàëè ó 10 %  
çàáóôåðåíîìó ðîç÷èí³ ôîðìàë³íó. Ïîäàëüøà îáðîá-
êà ìàòåð³àëó: çàëèâàííÿ ïàðàô³íîì òà âèãîòîâëåííÿ 
çð³ç³â áóëà ïðîâåäåíà çà çàãàëüíîïðèéíÿòîþ ìåòî-
äèêîþ [1]. Ïðåïàðàòè çð³ç³â ÑÎØ òà ÑÎÒÊ ôàðáóâàëè 
ãåìàòîêñèë³íîì òà åîçèíîì (ÃÅ). Äîñë³äæåííÿ ïðåïà-
ðàò³â ïðîâîäèëè çà äîïîìîãîþ ì³êðîñêîïà Olympus 
BX 41 ïðè çá³ëüøåíí³ ́  300. Äëÿ îö³íêè ðîçâèòêó ñòðåñó 
â ñèðîâàòö³ êðîâ³ âèçíà÷àëè êîíöåíòðàö³þ êîðòèçîëó 
ìåòîäîì ³ìóíîôåðìåíòíîãî àíàë³çó ç âèêîðèñòàííÿì 
íàáîðó «Êîðòèçîë-²ÔÀ», ÎÎÎ «Õåìà». ²íòåíñèâí³ñòü 
ïðîöåñ³â ë³ïîïåðîêñèäàö³¿ îö³íþâàëè íà îñíîâ³ âì³ñòó 
ïðîäóêò³â ò³îáàðá³òóðîâî¿ êèñëîòè (ÒÁÊ) çà ìåòîäîì 
Ð.À. Òèìèðáóëàòîâà òà Å.È. Ñåëåçíåâà [3]. Â ãîìîãå-
íàòàõ ÑÎÒÊ òàêîæ âèçíà÷àëè àêòèâí³ñòü ì³ºëîïåðåîê-
ñèäàçè [7], ñóïåðîêñèääèñìóòàçè [4] òà êàòàëàçè [2]. 

Ðåçóëüòàòè îáðîáëåíî ç âèêîðèñòàííÿì ïàêåòó 
Statistika 7,0 ANOVA ç àïîñòåð³îðíèì ïîïàðíèì ïîð³â-
íÿííÿì ãðóï. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Ïðî-
âåäåí³ íàìè äîñë³äæåííÿ íå âèÿâèëè äåñòðóêòèâíèõ 
ìàêðîñêîï³÷íèõ çì³í ïîâåðõí³ ÑÎÒÊ, ÿê ïðè Â²Ñ òðèâà-
ë³ñòþ 3,5 ãîä ÷è 5 ãîä, òàê ³  çà óìîâ À²Ñ. Ïðîòå ã³ñòî-
ëîã³÷íèìè äîñë³äæåííÿìè ïîêàçàí³ îçíàêè çàïàëüíîãî 
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Ðèñ. 1. Ã³ñòîëîã³÷í³ çì³íè â ÑÎÒÊ çà óìîâ íîðìè òà ïðè 
À²Ñ ³ Â²Ñ ð³çíî¿ òðèâàëîñò³  (´ 300): 

1 – êîíòðîëüíà ãðóïà òâàðèí; 2 – Â²Ñ óïðîäîâæ 3,5 ãîä; 
3 – Â²Ñ óïðîäîâæ 5 ãîä; 4- À²Ñ.

                         1                                                       2 

                         3                                                       4 
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ñòàíó â ä³ëÿíêàõ ÑÎÒÊ. Òàê, áóëî çàô³êñîâàíî ³íô³ëüòðàö³þ ñëèçîâî¿ 
îáîëîíêè ïîë³ìîðôíîÿäåðíèìè ëåéêîöèòàìè òà ë³ìôîöèòàìè âæå 
ïðè 3,5 ãîä Â²Ñ. Ïîäîâæåííÿ ÷àñó åêñïîçèö³¿ çóìîâëþº ïîÿâó åðîç³é 
òà ïîðóøåííÿ ñëèçîâîãî áàð’ºðó À²Ñ ñïðè÷èíþâàâ ðîçâèòîê äèôóç-
íîãî íàáðÿêó, ïîðóøåííÿ ö³ë³ñíîñò³ åï³òåë³àëüíîãî áàð’ºðó ³ äåñêâà-
ìàö³þ åï³òåë³îöèò³â, ³íô³ëüòðàö³þ ëåéêîöèòàìè (ðèñ. 1).  

Âðàõîâóþ÷è òå, ùî ñòðåñ õàðàêòåðèçóºòüñÿ àêòèâàö³ºþ ñèìïàòî-
àäðåíàëîâî¿ ñèñòåìè ç ïîäàëüøèì âèä³ëåííÿì íå ëèøå àäðåíàë³íó, 
àëå é êîðòèçîëó [10, 11], ìîäåëþâàííÿ ñòðåñó â íàøèõ äîñë³äæåííÿõ 
êîíòðîëþâàëè øëÿõîì âèì³ðþâàííÿ ð³âíÿ öüîãî «ñòðåñ-ãîðìîíó» 
â ïëàçì³ êðîâ³. Çà óìîâ íîðìè êîíöåíòðàö³ÿ îñòàííüîãî ñòàíîâèëà 
60,8±1,3 íìîëü/ë, òîä³ ÿê ïðè 3,5 ãîä ñòðåñ³ âîíà çðîñòàëà íà 48 % 
(ð£0,01), çàëèøàþ÷èñü ïðèáëèçíî íà îäíîìó ð³âí³ ³ çà óìîâ ä³¿ Â²Ñ 
òðèâàë³ñòþ 5 ãîä. À²Ñ ïðàêòè÷íî íå çì³íþâàâ êîíöåíòðàö³þ êîðòè-
çîëó (ðèñ. 2).

Îòæå, çì³íè ð³âíÿ êîðòèçîëó â êðîâ³ çà óìîâ ìîäåëþâàííÿ ð³çíèõ 
âèä³â ñòðåñó (Â²Ñ òà À²Ñ) ìàëè ñâî¿ îñîáëèâîñò³: çà óìîâ Â²Ñ êîí-
öåíòðàö³ÿ êîðòèçîëó ð³çêî çðîñòàëà ³ çàëèøàëàñü íà âèñîêîìó ð³âí³ 
ïðîòÿãîì 5 ãîä. Âîäíî÷àñ ä³ÿ àäðåíàë³íó íå âèêëèêàëà çðîñòàííÿ 
êîðòèçîëó, ùî ìàº çíà÷åííÿ äëÿ ³íòåðïðåòàö³¿ äàíèõ, âðàõîâóþ÷è 
òîé ôàêò, ùî ãëþêîêîðòèêî¿äè ³ êîðòèçîë, çîêðåìà, âîëîä³º ãàñòðî-
ïðîòåêòèâíèìè âëàñòèâîñòÿìè [10-12].

Àêòèâí³ñòü ì³ºëîïåðîêñèäàçè ñóòòºâî çðîñòàëà ó â³äïîâ³äü íà ä³þ 
÷èííèê³â ñòðåñó: íà  91 % ïðè Â²Ñ òðèâàë³ñòþ 3,5 ãîä, íà 139 % ïðè 
Â²Ñ óïðîäîâæ 5 ãîä òà â 5,6 ðàç³â ïðè À²Ñ, ð£0,01 (3 – À), ïðè öüîìó, 
ÿê âæå áóëî îïèñàíî âèùå, ìàêðîñêîï³÷íî äåñòðóêòèâíèõ çì³í ÑÎÒÊ 

ïðè íå ñïîñòåð³ãàëîñü. Ï³äâèùåííÿ àê-
òèâíîñò³ ì³ºëîïåðîêñèäàçè â ÑÎÒÊ çà 
óìîâ ð³çíèõ âèä³â ñòðåñó ñâ³ä÷èòü ç îä-
íîãî áîêó, ïðî çðîñòàííÿ ïðîíèêíîñò³ 
ãåìîêàï³ëÿð³â äî ëåéêîöèò³â, ¿õ àêòè-
âàö³þ, à ç ³íøîãî áîêó ïðî ï³äâèùåííÿ 
ïðîäóêö³¿ ã³ïîõëîòèòó òà ïîñèëåíå óòâî-
ðåííÿ àêòèâíèõ ôîðì êèñíþ, çà ó÷àñò³ 
íåéòðîô³ë³â. Óñå ïåðåë³÷åí³ ÷èííèêè 
áåðóòü ó÷àñòü â ðîçâèòêó äåñòðóêòèâíèõ 
ïðîöåñ³â â ÑÎÒÊ.  

ßê ïðè ä³¿ Â²Ñ ð³çíî¿ òðèâàëîñò³ åêñ-
ïîçèö³¿, òàê ³ çà óìîâ À²Ñ ó ãîìîãåíàòàõ 
ÑÎÒÊ äîñòîâ³ðíî çðîñòàëè ïîêàçíèêè 
âì³ñòó ÒÁÊ-àêòèâíèõ ïðîäóêò³â. Ó ³íòàê-
òíèõ ùóð³â êîíöåíòðàö³ÿ ÒÁÊ-àêòèâíèõ 
ïðîäóêò³â ñòàíîâèëà 240,7±5,0 ìêìîëü, 
ïðè Â²Ñ óïðîäîâæ 3,5 ãîä âîíà çðîñ-
òàëà íà 13 % (ð£0,01) ³ ñòàíîâèëà 
271,3±5,5 ìêìîëü/ã, ïðè Â²Ñ òðèâàë³ñòþ 
5 ãîä çá³ëüøóâàëàñü íà 15 % (ð£0,01) – 
277,4±6,0 ìêìîëü/ã. Ïðîòå íàéâèùîãî 
ð³âíÿ âîíà ñÿãàëà ïðè À²Ñ ³ ñòàíîâèëà 
332,1±8,1 ìêìîëü/ã, ùî áóëî íà 38 % 
âèùå, í³æ ó ³íòàêòíèõ òâàðèí (ðèñ. 3 – Â).

Îïèñàí³ çì³íè âì³ñòó ÒÁÊ-àêòèâíèõ 
ïðîäóêò³â çàñâ³ä÷óþòü çðîñòàííÿ ³íòåí-
ñèâíîñò³  îêñèäàòèâíî-í³òðàòèâíèõ ïðî-
öåñ³â òà, ³ìîâ³ðíî, â³ä³ãðàþòü îäíó ç êëþ-
÷îâèõ ðîëåé â ðîçâèòêó äåñòðóêòèâíèõ 
óøêîäæåíü â ÑÎÒÊ, ùî ìîæå ïðèçâåñòè 
äî âèðàçêîâîãî êîë³òó. ßê âèäíî ç ðèñ. 
3, çì³íè àêòèâíîñò³ ì³ºëîïåðîêñèäàçè 
òà êîíöåíòðàö³¿ ÒÁÊ-àêòèâíèõ ïðîäóêò³â 
º ïàðàëåëüíèìè ³ êîðåëþþòü ì³æ ñîáîþ. 

Çðîñòàííÿ ³íòåíñèâíîñò³ ïðîöåñ³â 
ë³ïîïåðîêñèäàö³¿ ïðè ñòðåñ³ ñóïðîâî-
äæóâàëîñü çíà÷íèìè çì³íàìè àêòèâíîñ-
ò³ ôåðìåíò³â àíòèîêñèäàíòíîãî çàõèñòó 
ÑÎÄ ³ êàòàëàçè (ðèñ. 4). 

Òàê àêòèâí³ñòü ÑÎÄ çðîñòàëà íà 85 %, 
Ð£0,01 ïðè 3 ãîä Â²Ñ, ïðîòå âæå íà 5,5 
ãîä Â²Ñ çíèæóâàëàñü äî 34,94±9,23 

** ** 

Ðèñ. 2. Êîíöåíòðàö³ÿ êîðòèçîëó  â ñèðî-
âàòö³ êðîâ³ ùóð³â çà óìîâ íîðìè òà ïðè 

À²Ñ ³ Â²Ñ ð³çíî¿ òðèâàëîñò³: 
1 – êîíòðîëüíà ãðóïà òâàðèí; 2 – Â²Ñ 

óïðîäîâæ 3,5 ãîä; 
3 – Â²Ñ óïðîäîâæ 5 ãîä; 4- À²Ñ.

Ïðèì³òêà: ** - Ð0,01 ïîð³âíÿíî ç ïîêàçíèêàìè 

òâàðèí êîíòðîëüíî¿ ãðóïè.
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** 

** 
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** 

Ðèñ. 3. Àêòèâí³ñòü ì³ºëîïåðîêñèäàçè (À) òà êîíöåíòðàö³ÿ ÒÁÊ-àêòèâíèõ 
ïðîäóêò³â â ãîìîãåíàòàõ ÑÎÒÊ çà óìîâ íîðìè 

òà ïðè À²Ñ ³ Â²Ñ ð³çíî¿ òðèâàëîñò³: 
1 – êîíòðîëüíà ãðóïà òâàðèí; 2 – Â²Ñ óïðîäîâæ 3,5 ãîä; 

3 – Â²Ñ óïðîäîâæ 5 ãîä; 4 – À²Ñ.
Ïðèì³òêà: ** – Ð<0,01- ïîð³âíÿíî ç ïîêàçíèêàìè ó òâàðèí êîíòðîëüíî¿ ãðóïè.

   
                                                                      

** 
* 

* *#

## 

Ðèñ. 4. Àêòèâí³ñòü ÑÎÄ (À) òà êàòàëàçè (Â) â ãîìîãåíàòàõ ÑÎÒÊ çà 
óìîâ íîðìè òà ïðè À²Ñ ³ Â²Ñ ð³çíî¿ òðèâàëîñò³: 1 – êîíòðîëüíà ãðóïà 

òâàðèí; 2 – Â²Ñ óïðîäîâæ 3,5 ãîä; 3 – Â²Ñ óïðîäîâæ 5 ãîä; 4- À²Ñ.
Ïðèì³òêà: * – ð0,05; ** – ð0,01 ïîð³âíÿíî ç ïîêàçíèêàìè ó òâàðèí êîíòðîëüíî¿ 

ãðóïè; # – ð0,05; ## – ð0,01 ïîð³âíÿíî ç ïîêàçíèêàìè ïðè Â²Ñ òðèâàë³ñòþ 3,5 ãîä.
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ÌÎ×102  (ðèñ. 4 – À). À²Ñ ïðèçâîäèâ äî íåçíà÷íîãî 
çðîñòàííÿ ð³âíÿ àêòèâíîñò³ ÑÎÄ. Çðîñòàííÿ àêòèâ-
íîñò³ ÑÎÄ ïðè Â²Ñ ñóïðîâîäæóâàëîñÿ ï³äâèùåííÿì 
àêòèâíîñò³ êàòàëàçè, êîòðà ïðîÿâëÿëà òåíäåíö³þ äî 
çðîñòàííÿ (íà 7 % ïðè Â²Ñ òðèâàë³ñòþ 3,5 ãîä, ¿¿ àêòèâ-
í³ñòü ï³äâèùóâàëàñü  íà 48 % ïðè Â²Ñ óïðîäîâæ 5 ãîä  
(ð0,05).  Çà óìîâ À²Ñ àêòèâí³ñòü çðîñòàëà íà 47 % 
(ð0,05) (ðèñ. 4 – Â).  Îòæå, çì³íè àêòèâíîñò³ åíçèì³â 
àíòèîêñèäàíòíîãî çàõèñòó (ÑÎÄ ³ êàòàëàçè) çàëåæèòü 
â³ä òðèâàëîñò³ òà âèäó ñòðåñó. Çà óìîâ â³äíîñíî êîðîò-
êî÷àñíî¿ ä³¿ ñòðåñó ó ïåðøó ÷åðãó çðîñòàº ð³âåíü àê-
òèâíîñò³ ÑÎÄ, òîä³ ÿê àêòèâí³ñòü êàòàëàçè çì³íþºòüñÿ 
íåäîñòîâ³ðíî. Ïðîäîâæåííÿ òðèâàëîñò³ ÷àñó ä³¿ ñòðå-
ñó âèêëèêàº çíèæåííÿ àêòèâíîñò³ ÑÎÄ òà ï³äâèùåííÿ 
ð³âíÿ àêòèâíîñò³ êàòàëàçè. 

Â³äçíà÷åí³ çì³íè àêòèâíîñò³ ÑÎÄ òà êàòàëàçè 
ïîâ’ÿçàí³ ç ð³âíåì ïðîäóêö³¿ ñóïåðîêñèäíîãî ðàäèêàëó, 

ñèíòåç ÿêîãî çðîñòàº çà óìîâ ñòðåñó, à òàêîæ ðåãóëÿö³-
ºþ åêñïðåñ³¿ â³äïîâ³äíèõ ãåí³â òà íàÿâí³ñòþ ñóáñòðàò³â 
òà ³íã³á³òîð³â.

Âèñíîâêè. Ìîäåëþâàííÿ ñòðåñó íå ïðèçâîäèëî 
äî ôîðìóâàííÿ âèäèìèõ äåñòðóêòèâíèõ çì³í íà ïî-
âåðõí³ ÑÎÒÊ, ïðîòå ã³ñòîëîã³÷í³ äîñë³äæåííÿ çàñâ³ä÷è-
ëè îçíàêè çàïàëüíîãî ñòàíó â ÑÎÒÊ ïðè ñòðåñ³ ð³çíî¿ 
òðèâàëîñò³ òà âèäó. ßê ïðè Â²Ñ óïðîäîâæ 5 ãîä, òàê ³ 
ïðè À²Ñ âíàñë³äîê àêòèâàö³¿ îêñèäàòèâíèõ ïðîöåñ³â 
ï³äâèùóâàëàñü ³íòåíñèâí³ñòü ïðîöåñ³â ë³ïîïåðîêñè-
äàö³¿, çðîñòàëà àêòèâí³ñòü ì³ºëîïåðîêñèäàçè, çíèæó-
âàëàñü àêòèâí³ñòü ÑÎÄ òà çðîñòàëà êàòàëàçè. Òàêèé 
ñòàí, ³ìîâ³ðíî, ñïðèÿº ðîçâèòêó çàïàëüíèõ óøêîäæåíü 
òà âèêëèêàº ïîðóøåííÿ ôóíêö³é òîâñòî¿ êèøêè.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Ç’ÿçóâàòè 
ìåõàí³çìè âïëèâó ïîºäíàíîãî âïëèâó ñòðåñó òà íåñòå-
ðî¿äíèõ ïðîòèçàïàëüíèõ çàñîá³â â ÑÎÒÊ. 
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ÐÎËÜ ÏÐÎÖÅÑ²Â Ë²ÏÎÏÅÐÎÊÑÈÄÀÖ²¯ Ó ÔÎÐÌÓÂÀÍÍ² ÂÈÐÀÇÊÎÂÈÕ ÓØÊÎÄÆÅÍÜ ÑËÈÇÎÂÎ¯ ÎÁÎ-

ËÎÍÊÈ ÒÎÂÑÒÎ¯ ÊÈØÊÈ ÙÓÐ²Â ÏÐÈ Ð²ÇÍÈÕ ÌÎÄÅËßÕ ÑÒÐÅÑÓ
Ôîìåíêî ².Ñ.
Ðåçþìå. Â äîñë³äàõ íà á³ëèõ ëàáîðàòîðíèõ ùóðàõ, ÿêèì ìîäåëüîâàíî âîäíî-³ììîá³ë³çàö³éíèé ñòðåñ ð³çíî¿ 

åêñïîçèö³¿ òà àäðåíàë³í-³íäóêîâàíèé ñòðåñ, ïðîâåäåíî âèçíà÷åííÿ ð³âíÿ ÒÁÊ-àêòèâíèõ ïðîäóêò³â, àêòèâíîñò³ ì³-
ºëîïåðîêñèäàçè, ñóïåðîêñèääèñìóòàçè òà êàòàëàçè â ñëèçîâ³é îáîëîíö³ òîâñòî¿ êèøêè ùóð³â. Ç’ÿñîâàíî, ùî, 
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íåçâàæàþ÷è íà â³äñóòí³ñòü äåñòðóêòèâíèõ óøêîäæåíü ó òîâñò³é êèøö³, ñòðåñ ð³çíîãî ́ åíåçó çóìîâèâ ñóòòºâ³ çì³íè 
á³îõ³ì³÷íèõ ïîêàçíèê³â: çðîñòàííÿ àêòèâíîñò³ ì³ºëîïåðîêñèäàçè òà êîíöåíòðàö³¿ ÒÁÊ-àêòèâíèõ ïðîäóêò³â, çíà÷í³ 
êîëèâàííÿ àêòèâíîñò³ ôåðìåíò³â àíòèîêñèäàíòíîãî çàõèñòó. Äëÿ á³ëüøîñò³ äîñë³äæóâàíèõ ïîêàçíèê³â íàéá³ëüø 
âèðàæåí³ çì³íè ìàëè ì³ñöå ïðè ìîäåë³ À²Ñ (êîíöåíòðàö³ÿ ÒÁÊ-àêòèâíèõ ïðîäóêò³â çðîñòàëà íà 38%, àêòèâí³ñòü 
ì³ºëîïåðåîêñèäàçè â 5,6 ðàç³â, ð£0,01). Îòðèìàí³ ðåçóëüòàòè ñâ³ä÷àòü, ùî ïîñèëåííÿ îêñèäàòèâíèõ ðåàêö³é 
ñòâîðþº ïåðåäóìîâè äëÿ ðîçâèòêó äåñòðóêòèâíèõ óøêîäæåíü ñëèçîâî¿ îáîëîíêè òîâñòî¿ êèøêè.

Êëþ÷îâ³ ñëîâà: ñòðåñ, ë³ïîïåðîêñèäàö³ÿ, àíòèîêñèäàíòíèé çàõèñò, ñëèçîâà îáîëîíêè òîâñòî¿ êèøêè.
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ÐÎËÜ ÏÐÎÖÅÑÑÎÂ ËÈÏÎÏÅÐÎÊÑÈÄÀÖÈÈ Â ÔÎÐÌÈÐÎÂÀÍÈÈ ßÇÂÅÍÍÛÕ ÎÁÐÀÇÎÂÀÍÈÉ ÑËÈ-

ÇÈÑÒÎÉ ÎÁÎËÎ×ÊÈ ÒÎËÑÒÎÉ ÊÈØÊÈ ÊÐÛÑ ÏÐÈ ÐÀÇËÈ×ÍÛÕ ÌÎÄÅËßÕ ÑÒÐÅÑÑÀ
Ôîìåíêî È.Ñ.
Ðåçþìå. Â ýêïåðèìåíòàõ íà áåëûõ ëàáîðàòîðíûõ êðûñàõ, êîòîðûì ìîäåëèðîâàëè âîäíî-èììîáèëèçàöè-

îííûé ñòðåññ ðàçíîé ýêñïîçèöèè è àäðåíàëèí-èíäóöèðîâàííûé ñòðåññ, ïðîâåäåíî îïðåäåëåíèå óðîâíÿ ÒÁÊ-
àêòèâíûõ ïðîäóêòîâ, àêòèâíîñòè ìèåëîïåðîêñèäàçû, ñóïåðîêñèääèñìóòàçû è êàòàëàçû â ñëèçèñòîé îáîëî÷êå 
òîëñòîé êèøêè êðûñ. Ïîêàçàíî, ÷òî, íåñìîòðÿ íà îòñóòñòâèå äåñòðóêòèâíûõ ïîâðåæäåíèé â òîëñòîé êèøêå, 
ñòðåññ ðàçëè÷íîãî ãåíåçà ïðèâåë ê ðàçâèòèþ ñóùåñòâåííûõ èçìåíåíèé áèîõèìè÷åñêèõ ïîêàçàòåëåé: âîçðàñ-
òàíèå àêòèâíîñòè ìèåëîïåðîêñèäàçû è êîíöåíòðàöèè ÒÁÊ-àêòèâíûõ ïðîäóêòîâ, ñóùåñòâåííûå êîëåáàíèÿ àê-
òèâíîñòè ôåðìåíòîâ àíòèîêñèäàíòíîé çàùèòû. Äëÿ áîëüøèíñòâà èññëåäóåìûõ ïîêàçàòåëåé íàèáîëåå âûðà-
æåííûå èçìåíåíèÿ ñîïðîâîæäàëè ìîäåëü àäðåíàëèí-èíäóöèðîâàííîãî ñòðåññà (êîíöåíòðàöèÿ ÒÁÊ-àêòèâíûõ 
ïðîäóêòîâ âîçðàñòàëà íà 38 %, àêòèâíîñòü ìèåëîïåðåîêñèäàçû â 5,6 ðàç, ð£0,01). Ïîëó÷åííûå ðåçóëüòàòû ïî-
êàçûâàþò, ÷òî óñèëåíèå îêñèäàòèâíûõ ðåàêöèé ñîçäàåò ïðåäïîñûëêè äëÿ ðàçâèòèÿ äåñòðóêòèâíûõ èçìåíåíèé 
ñëèçèñòîé îáîëî÷êè òîëñòîé êèøêè.

Êëþ÷åâûå ñëîâà: ñòðåññ, ëèïîïåðîêñèäàöèÿ, àíòèîêñèäàíòíàÿ çàùèòà, ñëèçèñòàÿ îáîëî÷êà òîëñòîé 
êèøêè.
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The role of Lipid Peroxidation Processes in the Formation of Ulcerogenic Lesions of Colonic Mucosa under 

Conditions of Different Stress Models
Fomenko I.
Abstract. Stress is one of the most common reasons of the development of destructive lesions in digestive system. 

Ulcerogenic action of stress in colonic mucosa is accompanied by the leucoriens infiltration, changes in gut motor 
function and disbiosis. The intensification of oxidative and nitrative reactions is one of the most important factors of 
ulecerogenesis in colonic mucosa under conditions of acute and chronic stress. 

The aim of the study was to compare histological changes and biochemical parameters of lipid peroxidation in co-
lonic mucosa under condition of stress: water-immersion restrain of different duration (3.5 and 5 hours) and epineph-
rine-induced stress.

The structure of this study and the experimental procedures performed on the animals were approved by the Ethi-
cal Committee of Lviv National Medical University. The experimental procedures were carried out in accordance with 
international guidelines for the use and care of laboratory animals. Male, outbred albino rats weighing 200-220g were 
used. Animal were divided into 4 groups: 1) control group; 2) rats were restrained in wire cages and immersed up to the 
depth of the xiphoid in a water bath (23°C) for 3.5 hours to induce gastric mucosal lesions, as described by Takagi et 
al. 3) time of water restrain stress duration was prolonged up to 5 hours; 4) epinephrine was administered to rats of the 
fourth group by intraperitoneally at a dose 2 mg/kg and twenty-four hours later the animals were sacrificed. Histological 
and biochemical investigations were performed in colonic mucosa. Intensity of lipid peroxidation was evaluated of the 
basis of malonic dialdehyde measurement. Activities of mieloperoxidase and superoxidedismutase were detected. The 
concentration of cortisol in blood serum was measured to prove the development of stress.

It was shown that stress of different genesis caused considerable changes in biochemical parameters however it 
did’t cause any destructive lesions in colonic mucosa. Histological analysis shows leukocytes infiltration under condi-
tions of different types of stress.

The cortisol level in blood serum considerably increased under conditions of 3.5 hours water restrain stress and 
remained high in case of the prolongation of its duration up to 5 hours. 

Among changes the most considerable ones were detected under the condition of epinephrine-induced stress: 
the increase of mieloperoxidase activity 5,6 folds (ð£0.01) and malonic dialdehyde concentration by 38 % (ð£0.01), 
changes in activities of enzymes antioxidant protection system. Changes of the most studied biochemical indices were 
more considerable under condition of 5 hours water restrain stress, as compared to 3.5 hours of duration. Mieloperoxi-
dase activity increased by 113 % (ð£0.01), malonic dialdehyde concentration by 15 %. However superoxidedismutase 
activity was higher in group of water restrain stress 3.5 hours duration as compared to other studied types of stress. 

Obtained results suggest that intensification of oxidative reactions under conditions of stress makes conditions for 
the development of destructive changes of colonic mucosa which may lead to ulcerative colitis. 

Keywords: stress, lipid peroxidation, antioxidant protection, colonic mucosa.
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