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ÂÄÍÇ Óêðà¿íè «Óêðà¿íñüêà ìåäè÷íà ñòîìàòîëîã³÷íà àêàäåì³ÿ» 

(ì. Ïîëòàâà)

Äàíà ðîáîòà º ôðàãìåíòîì ÍÄÐ «Ìåòàáîë³÷í³ 
çì³íè òà ñòðåñîñò³éê³ñòü îðãàí³â òðàâëåííÿ òà ê³ñò-
êîâî¿ òêàíèíè ïðè ïîºäíàíí³ âïëèâ³â îæèð³ííÿ ³ åìî-
ö³éíîãî ñòðåñó», ¹ äåðæ. ðåºñòðàö³¿ 0114U001457

Âñòóï. Íàéá³ëüø ðîçïîâñþäæåíèì õðîí³÷íèì 
çàõâîðþâàííÿì ëþäñòâà, ÿêå íàáóâàº õàðàêòåðó 
ïàíäåì³¿, º îæèð³ííÿ. Çà äàíèìè ÂÎÎÇ, â 2008 ðîö³ 
á³ëüøå í³æ 1,6 ì³ëüÿðäà äîðîñëîãî íàñåëåííÿ ïëà-
íåòè ìàëî íàäì³ðíó âàãó, â òîìó ÷èñë³ á³ëüøå 500 
ì³ëüéîí³â – îæèð³ííÿ [15]. Â ªâðîï³ á³ëüøå ïîëîâèíè 
äîðîñëîãî íàñåëåííÿ ìàº íàäì³ðíó ìàñó ò³ëà [1]. 

Ïîðóøåííÿ ðåãóëÿö³¿ ìåòàáîë³÷íèõ ïðîöåñ³â ïðè 
îæèð³íí³ çàëåæèòü ÿê â³ä ä³¿ ãåíåòè÷íèõ ôàêòîð³â, òàê 
³ ñîö³àëüíèõ çì³í ó æèòò³ ñó÷àñíî¿ ëþäèíè: ñïîæèâàí-
íÿ âèñîêîêàëîð³éíèõ ïðîäóêò³â òà çíèæåííÿ ô³çè÷íî¿ 
àêòèâíîñò³ [4,5]. 

²ñíóº ò³ñíèé çâ’ÿçîê ì³æ îæèð³ííÿì ³ òàêèìè çà-
õâîðþâàííÿìè ÿê öóêðîâèé ä³àáåò òèïó 2, àðòåð³-
àëüíà ã³ïåðòåíç³ÿ, àòåðîñêëåðîç, ³øåì³÷íà õâîðîáà 
ñåðöÿ òà ³íø³. 

Ð³âåíü ñåðöåâî-ñóäèííèõ çàõâîðþâàíü çðîñòàº 
ç³ çá³ëüøåííÿì ìàñè ò³ëà [18]. 

Ìåõàí³çìè ðîçâèòêó ìåòàáîë³÷íèõ çì³í ïðè îæè-
ð³íí³ äîñèòü ñêëàäí³. Áàãàòî÷èñëåííèìè äîñë³äæåí-
íÿìè âñòàíîâëåíî, ùî ïðîâ³äíèìè ôàêòîðàìè, ùî 
ñêëàäàþòü ïàòîãåíåòè÷íó îñíîâó îæèð³ííÿ ³ ìåòàáî-
ë³÷íîãî ñèíäðîìó ÿê íàñë³äêó ïðîãðåñóâàííÿ ïàòî-
ëîã³÷íèõ çì³í, ³í³ö³éîâàíèõ îæèð³ííÿì, º ³íñóë³íîðå-
çèñòåíòí³ñòü, àäèïîöèòàðíà äèñôóíêö³³ÿ, íàäì³ðíà 
ñåêðåö³ÿ öèòîê³í³â, ñèñòåìíå çàïàëåííÿ, åíäîòåë³-
àëüíà äèñôóíêö³ÿ òà ³í. 

Õàðàêòåðíîþ îçíàêîþ ñó÷àñíîãî æèòòÿ ëþäèíè 
º çðîñòàííÿ åìîö³éíîãî íàïðóæåííÿ [10]. Ðîëü åìî-
ö³éíîãî ñòðåñó ó ðîçâèòêó ïñèõîñîìàòè÷íèõ çàõâî-
ðþâàíü äîáðå îá´ðóíòîâàíà. Çàãàëüíîâèçíàíî, ùî 
ïàòîãåíåòè÷íó îñíîâó ñòðåñîðíèõ óøêîäæåíü òêà-
íèí (íà ìîëåêóëÿðíîìó ð³âí³) ñêëàäàþòü àêòèâàö³ÿ 
ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â, ìåìáðàíîäåñòðóê-
òèâíèé åôåêò òà äèñáàëàíñ ñèñòåìè ïðîòåîë³çó [7]. 
Ïðîòå, äî öèõ ï³ð äîñèòü îáìåæåíà ³íôîðìàö³ÿ ùîäî 
ïîºäíàíîãî âïëèâó âèñîêîêàëîð³éíîãî õàð÷óâàííÿ 
òà ñòðåñîðíèõ ÷èííèê³â, ùî ìîæå áóòè â³äîáðàæåí-
íÿì ðåàë³ñòè÷íî¿ ñèòóàö³¿ ó æèòò³ ñó÷àñíî¿ ëþäèíè. 

Ìåòà äîñë³äæåííÿ – âèâ÷èòè ñòðåñîñò³éê³ñòü 
îðãàí³â òðàâëåííÿ (øëóíîê, ï³äøëóíêîâà çàëîçà) òà 

ìîæëèâ³ çì³íè ë³ï³äíîãî ñïåêòðó êðîâ³ ó ùóð³â ïðè 
âèñîêîêàëîð³éíîìó õàð÷óâàíí³, ³ììîá³ë³çàö³éíîìó 
ñòðåñ³ òà ¿õ ïîºäíàíîìó âïëèâ³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Ðîáîòà âèêîíà-
íà íà 34 ñòàòåâîçð³ëèõ ùóðàõ ñàìöÿõ ìàñîþ 230-270 
ã. Íà ïåðøîìó åòàï³ äîñë³äæåíü òâàðèí çà ìàñîþ ò³ëà 
ðîçïîä³ëèëè íà äâ³ ð³âíîçíà÷í³ ãðóïè: ³íòàêòí³ (14 
ùóð³â), ÿê³ îòðèìóâàëè ñòàíäàðòíèé êîðì ³ âîäó ad 
libitum, òà äîñë³äíó (20 ùóð³â), ÿê³ ïðîòÿãîì 9 òèæí³â 
ïåðåáóâàëè íà çì³øàí³é ä³ºò³. Îñòàííÿ ñêëàäàëàñü 
³ç ñòàíäàðòíîãî êîðìó (47 %), ñîëîäêîãî çãóùåíî-
ãî ìîëîêà (44 %), ðîñëèííî¿ îë³¿ (8 %) òà êðîõìàëþ 
(1 %) ³ âîäè ad libitum [17]. Ó âèñîêîêàëîð³éí³é ñóì³-
ø³ âì³ñò æèð³â áóâ íà 18,4 %, âì³ñò âóãëåâîä³â – íà 
17,2 % á³ëüøèé, âì³ñò á³ëê³â íà 40 % ìåíøèé ïîð³â-
íÿíî ç³ ñòàíäàðòíèì êîðìîì. 

Íà äðóãîìó åòàï³, ÷åðåç 9 òèæí³â â³ä ïî÷àòêó åêñ-
ïåðèìåíòó, ùóð³â êîíòðîëüíî¿ òà äîñë³äíî¿ ãðóï ðàí-
äîì³çóâàëè íà 4 ï³äãðóïè: ïåðøà – ³íòàêòí³ ùóðè; 
äðóãà – ³ììîá³ë³çàö³éíèé ñòðåñ; òðåòÿ – âèñîêîêà-
ëîð³éíà ä³ºòà (áåç ³ììîá³ë³çàö³éíîãî ñòðåñó); ÷åò-
âåðòà – ìîäåëþâàííÿ ³ììîá³ë³çàö³éíîãî ñòðåñó íà 
òë³ âïëèâó âèñîêîêàëîð³éíî¿ ä³ºòè. ²ììîá³ë³çàö³éíèé 
ñòðåñ ó ùóð³â ìîäåëþâàëè çà ìåòîäîì Ã. Ñåëüº [12] 
øëÿõîì ô³êñàö³¿ òâàðèí ó ïîëîæåíí³ íà ñïèí³ ïî 3 ãî-
äèíè ùîäåííî âïðîäîâæ 5 äí³â. 

Åâòàíàç³þ òâàðèí çä³éñíþâàëè ï³ä ò³îïåíòàëîâèì 
íàðêîçîì (40 ìã/êã ìàñè), êðîâ äëÿ á³îõ³ì³÷íèõ äî-
ñë³äæåíü â³äáèðàëè ³ç ïîðîæíèíè ñåðöÿ. Ïðè ïðîâå-
äåíí³ åêñïåðèìåíò³â äîòðèìóâàëèñü ðåêîìåíäàö³é 
ùîäî ìåäèêî-á³îëîã³÷íèõ äîñë³äæåíü çã³äíî ì³æ-
íàðîäíèõ ïðèíöèï³â ªâðîïåéñüêî¿ êîíâåíö³¿ “Ïðî 
çàõèñò õðåáåòíèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ äëÿ 
åêñïåðèìåíò³â òà ³íøèõ íàóêîâèõ ö³ëåé” (Ñòðàñ-
áóðã, 1985) òà íîðì á³îìåäè÷íî¿ åòèêè, ÿê³ óõâàëåí³ 
Ïåðøèì Íàö³îíàëüíèì êîíãðåñîì ç á³îåòèêè (Êè¿â, 
2011). 

Óëüöåðîãåííèé åôåêò ñòðåñó îö³íþâàëè íà ï³ä-
ñòàâ³ âèçíà÷åííÿ ÷àñòîòè (ê³ëüê³ñòü òâàðèí ç íàÿâ-
í³ñòþ âèðàçîê â ãðóïàõ) òà ìíîæèííîñò³ (ê³ëüê³ñòü 
âèðàçîê íà 1 òâàðèíó) [11]. Âì³ñò ïåðîêñèäó âîäíþ 
(Í

2
Î

2
) âèçíà÷àëè ó ö³ëüí³é êðîâ³ [16], ÒÁÊ-ðåàêòàíò³â 

– â ñèðîâàòö³ êðîâ³ [14]. 
Êîíöåíòðàö³þ ³íñóë³íó â ñèðîâàòö³ êðîâ³ âèçíà-

÷àëè ìåòîäîì ²ÔÀ ç âèêîðèñòàííÿì ñòàíäàðòíîãî 
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íàáîðó Rat Insulin (TMB) ELISA KIT DRG-diagnostics 
(Í³ìå÷÷èíà) òà ãëþêîçè – ãëþêîçîîêñèäàçíèì ìåòî-
äîì, âì³ñò òðèàöèëãë³öåðîë³â, çàãàëüíîãî õîëåñòå-
ðîëó, ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ ³ ë³ïîïðîòå¿í³â 
âèñîêî¿ ù³ëüíîñò³ îö³íþâàëè êîëîðèìåòðè÷íèìè 
ìåòîäàìè. Ñòàòèñòè÷íèé àíàë³ç ðåçóëüòàò³â äîñë³-
äæåííÿ ïðîâîäèëè çà äîïîìîãîþ ïðîãðàìè SPSS 
17.0 äëÿ Windows ìåòîäàìè âàð³àö³éíî¿ ñòàòèñòèêè. 
Äëÿ îö³íêè â³äì³ííîñòåé ì³æ ãðóïàìè âèêîðèñòîâó-
âàëè òåñò Êðàñêåëà-Óîëë³ñà. Êðèòè÷íèé ð³âåíü çíà-
÷óùîñò³ ó äîñë³äæåííÿõ ïðèéìàëè  0,05. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ï³ä âïëèâîì ³ììîá³ë³çàö³éíîãî ñòðåñó ó 87,5 % ùóð³â 
ñïîñòåð³ãàâñÿ ðîçâèòîê âèðàçîê ñëèçîâî¿ îáîëîíêè 
øëóíêà (ÑÎØ), ìíîæèíí³ñòü ÿêèõ ñòàíîâèëà 1,57. 
Çì³øàíà âèñîêîêàëîð³éíà ä³ºòà òàêîæ ñïðèÿëà óòâî-
ðåííþ âèðàçîê ÑÎØ, õî÷à ¿õ ÷àñòîòà ³ ìíîæèíí³ñòü 
áóëè çíà÷íî ìåíøèìè (òàáë. 1). Ïðè ñïîëó÷åíîìó 
âïëèâ³ ³ììîá³ë³çàö³éíîãî ñòðåñó òà âèñîêîêàëîð³éíî¿ 
ä³ºòè ó 100 % òâàðèí âèíèêëè âèðàçêè ÑÎØ, à ¿õ ìíî-
æèíí³ñòü íàáóëà íàéá³ëüøèõ çíà÷åíü ïîð³âíÿíî ç³ 
ñòðåñîâàíèìè ùóðàìè, ÿê³ îòðèìóâàëè ñòàíäàðòíèé 
êîðì òà òâàðèí, ÿê³ óòðèìóâàëèñü íà âèñîêîêàëîð³é-
í³é ä³ºò³ (òàáë. 1). 

Îòæå, âèñîêîêàëîð³éíà ä³ºòà çä³éñíþº ñòðåñ³í-
äóêóþ÷èé óëüöåðîãåííèé âïëèâ íà øëóíîê, ïðî ùî 
ñâ³ä÷èòü çá³ëüøåííÿ ÷àñòîòè ³ ìíîæèííîñò³ âèðàçêî-
âèõ óøêîäæåíü ÑÎØ. Öå ïî ñóò³ â³äîáðàæàº çíèæåí-
íÿ ïðîÿâ³â àäàïòàö³¿ îðãàí³çìó äî ³ììîá³ë³çàö³éíîãî 
ñòðåñó. 

Óí³âåðñàëüíèì ìåõàí³çìîì ñòðåñîðíèõ ðåàêö³é 
º àêòèâàö³ÿ ïðîöåñ³â â³ëüíîðàäèêàëüíîãî îêèñíåí-
íÿ. Îäíèì ³ç íàéá³ëüø ³íôîðìàòèâíèõ ïîêàçíèê³â 
â³ëüíîðàäèêàëüíîãî îêèñíåííÿ º ð³âåíü ïåðîêñèäó 
âîäíþ (Í

2
Î

2
) â ö³ëüí³é êðîâ³ [7]. 

Ó ùóð³â ï³ä âïëèâîì ³ììîá³ë³çàö³éíîãî ñòðåñó 
âì³ñò ïåðåêèñó âîäíþ äîñòîâ³ðíî ï³äâèùèâñÿ íà 36 % 
ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè (1 ï³äãðóïà) òà íà 
20 % – ïîð³âíÿíî ç òâàðèíàìè, ÿê³ îòðèìóâàëè ò³ëüêè 
çì³øàíèé âèñîêîêàëîð³éíèé êîðì (3 ï³äãðóïà). Íàé-
âèùèõ çíà÷åíü äàíèé ïîêàçíèê äîñÿã â ï³äãðóï³ òâà-
ðèí ç ïîºäíàíèì âïëèâîì ³ììîá³ë³çàö³éíîãî ñòðåñó 

òà çì³øàíî¿ âèñîêîêàëî-
ð³éíî¿ ä³ºòè. Àíàëîã³÷íà 
çàêîíîì³ðí³ñòü ñïîñòåð³-
ãàëàñü ùîäî çì³í âì³ñòó 
ÒÁÊ-ðåàêòàíò³â â ñèðî-
âàòö³ êðîâ³ äîñë³äæóâà-
íèõ ãðóï ùóð³â (òàáë. 1). 

Îòðèìàí³ äàí³ ñâ³ä÷àòü 
ïðî òå, ùî ïðè âèñîêîêà-
ëîð³éíîìó õàð÷ó âàíí³ òà 
³ììîá³ë³çàö³éíîìó ñòðåñ³ 
ï³äñèëþþòüñÿ ïðîöåñè 
â³ëüíîðàäèêàëüíîãî îêèñ-
íåííÿ, ÿê³ çä³éñíþþòü 
ìåìáðàíîäåñòðóêòèâíèé 
åôåêò, ùî ïîÿñíþº â³ä-
ì³ííîñò³ óëüöåðîãåíåçó 
ïðè ïîºäíàíîìó âïëèâ³ 

Òàáëèöÿ 1

Ïîêàçíèêè ñòðåñîðíî¿ ðåàêö³¿ ùóð³â çà óìîâ çì³øàíî¿ 
âèñîêîêàëîð³éíî¿ ä³ºòè (Ì ± SEM)

Ïîêàçíèê
Êîíòðîëü

(n = 6)
Ñòðåñ
(n = 8)

Âèñîêîêàëî-
ð³éíà ä³ºòà, 

(n = 10)

Âèñîêîêàëî-
ð³éíà ä³ºòà + 

ñòðåñ, (n = 10)
Ð

Âèðàçêè 
øëóíêà

÷àñòîòà, % 0 87,5 % 70 % 100 %

ìíîæèíí³ñòü 0 1,57 ± 0,48 1,71 ± 0,75 2,20 ± 0,29 0,002

Ïåðåêèñ âîäíþ, óì. 
îä. /ë

0,192 ± 0,014 0,261 ± 0,016 0,217 ± 0,020 0,278 ± 0,018 0,024

ÒÁÊ-ðåàêòàíòè 
ìêìîëü/ë

35,36 ± 4,1 58,65 ± 10,79 51,17 ± 4,22 84,78 ± 30,49 0,05

²íñóë³í, ÌÎ/ë 4,108 ± 0,415 2,783 ± 0,932 1,629 ± 0,567 2,175 ± 0,671
0,297
0,05*

Ãëþêîçà, ììîëü/ë 5,81 ± 0,018 4,83 ± 0,38 3,63 ± 0,61 3,47 ± 0,59 0,002

Ïðèì³òêà: * – äîñòîâ³ðí³ ÿê³ñí³ â³äì³ííîñò³ çà íåïàðàìåòðè÷íèì êðèòåð³ºì ÒÌÔ (òî÷íèé ìåòîä Ô³øåðà). 

îáîõ ôàêòîð³â. Îòæå, ³ììîá³ë³çàö³éíèé ñòðåñ íà òë³ 
âèñîêîêàëîð³éíî¿ ä³ºòè ³í³ö³þº îêèñíþâàëüíèé ñòðåñ 
òà ï³äñèëþº ³íòåíñèâí³ñòü êë³òèííèõ óøêîäæåíü. 

Ï³ä âïëèâîì ³ììîá³ë³çàö³éíîãî ñòðåñó âì³ñò ³íñó-
ë³íó â ñèðîâàòö³ êðîâ³ ñòàíîâèâ ëèøå 68 % ïîð³âíÿíî 
ç ãðóïîþ ³íòàêòíèõ ùóð³â. Ïðè öüîìó ð³âåíü ãë³êåì³¿ 
ó äîñë³äæóâàíèõ ï³äãðóïàõ ùóð³â ñóòòºâî íå çì³íþ-
âàâñÿ ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè (òàáë. 1). 
Íàéá³ëüø â³äïîâ³äàëüíó ðîëü ó ïîðóøåíí³ ñèíòåçó 
³íñóë³íó ï³ä âïëèâîì ³ììîá³ë³çàö³éíîãî ñòðåñó, â³ðî-
ã³äíî, â³ä³ãðàº ï³äâèùåííÿ ïðîäóêö³¿ ïåðåêèñó âîäíþ 
òà éîãî öèòîòîêñè÷íèé åôåêò. Â äîñë³äæåííÿõ in vitro 
äîâåäåíî, ùî ïåðåêèñ âîäíþ ñóòòºâî çíèæóº æèò-
òºçäàòí³ñòü êë³òèí ³ âèÿâëÿº äîçîçàëåæíó öèòîòîê-
ñè÷í³ñòü [3]. 

Îòðèìàí³ íàìè ðåçóëüòàòè äîñë³äæåíü ïðî çíè-
æåííÿ ð³âíÿ ³íñóë³íó ï³ä âïëèâîì ³ììîá³ë³çàö³éíîãî 
ñòðåñó óçãîäæóþòüñÿ ç ïðèâåäåíèìè â ë³òåðàòó-
ð³ ïðî çìåíøåííÿ ìàéæå âäâ³÷³ ïðîäóêö³¿ ³íñóë³íó ó 
ùóð³â-ñàìö³â, ÿêèõ ï³ääàâàëè âïëèâó åìîö³éíîãî 
ñòðåñó, ùî ´ðóíòóºòüñÿ íà àãðåñèâíîìó êîíôë³êò³ 
âïðîäîâæ 5 äí³â [9]. Çíèæåííÿ ð³âíÿ ³íñóë³íó ðîç-
ãëÿäàþòü ÿê ïðîÿâ ñòàä³¿ ðåçèñòåíòíîñò³ ñòðåñó [8]. 
Âèñîêîêàëîð³éíà çì³øàíà ä³ºòà ó ñïîëó÷åíí³ ç ³ì-
ìîá³ë³çàö³éíèì ñòðåñîì çä³éñíþº ãàëüì³âíèé âïëèâ 
íà ñåêðåö³þ ³íñóë³íó ï³äøëóíêîâîþ çàëîçîþ. Çà öèõ 
óìîâ ñïîñòåð³ãàëè çíèæåííÿ âì³ñòó ãëþêîçè â êðîâ³, 
ïðèðîäà ÿêîãî ïîòðåáóº ïîäàëüøèõ äîñë³äæåíü 
(òàáë. 1). Ñë³ä çàçíà÷èòè, ùî ðàí³øå íà îñíîâ³ âè-
êîðèñòàíî¿ íàìè âèñîêîêàëîð³éíî¿ çì³øàíî¿ ä³ºòè 
àâòîðè â³äòâîðèëè ìîäåëü íåàëêîãîëüíîãî ñòåàòî-
ãåïàòîçó [2]. Öå ñâ³ä÷èòü ïðî òå, ùî ïðè íàäì³ðíîìó 
âèñîêîêàëîð³éíîìó õàð÷óâàíí³ ïîðóøåííÿ ñèñòåìè 
òðàâëåííÿ íàáóâàº ïîë³îðãàííîãî õàðàêòåðó. Çà öèõ 
óìîâ ³ììîá³ë³çàö³éíèé ñòðåñ çíèæóº ñòðåñîñò³éê³ñòü 
îðãàí³çìó. 

×åðåç 9 òèæí³â â³ä ïî÷àòêó åêñïåðèìåíòó ñåðåä 
ïîêàçíèê³â ë³ï³äíîãî ñïåêòðó ñïîñòåð³ãàëîñü íåçíà-
÷íå ï³äâèùåííÿ âì³ñòó õîëåñòåðîëó, à òàêîæ êîí-
öåíòðàö³¿ ë³ïîïðîòå¿í³â íèçüêî¿ ù³ëüíîñò³ (ËÏÍÙ) 
– â ãðóïàõ òâàðèí ç âèñîêîêàëîð³éíèì õàð÷óâàííÿì 
(3-ÿ ãðóïà) òà ó ñïîëó÷åíí³ ç åìîö³éíèì ñòðåñîì (4-à 
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ãðóïà). Àëå ï³äâèùåííÿ ð³âíÿ äàíèõ ïîêàçíèê³â ìàëî 
ëèøå õàðàêòåð òåíäåíö³¿ àòåðîãåííèõ çì³í (òàáë. 2). 

Ìîæëèâî, äàíèé ìåõàí³çì º â³äîáðàæåííÿì 
ïåðåáóäîâè ìåòàáîë³çìó, íàïðàâëåíî¿ íà â³äíîâ-
ëåííÿ ãîìåîñòàçó. Â ë³òåðàòóð³ ïðèâåäåí³ äàí³ ïðî 
ï³äâèùåííÿ âì³ñòó çàãàëüíîãî õîëåñòåðîëó, òðèà-
öèëãë³öåðîë³â ³ àòåðîãåííèõ ë³ïîïðîòå¿í³â (ËÏÄÍÙ 
òà ËÏÍÙ) ÷åðåç 39 ãîäèí ï³ñëÿ ³ììîá³ë³çàö³éíîãî 
ñòðåñó ó ùóð³â, àëå âæå ÷åðåç ÷îòèðè òà ñ³ì ä³á ö³ 
ïîêàçíèêè íå â³äð³çíÿëèñÿ â³ä êîíòðîëüíèõ çíà÷åíü 
[13]. 

Àíàë³çóþ÷è çì³íè ë³ï³äíîãî ñïåêòðó ó ùóð³â, íå-
îáõ³äíî âðàõîâóâàòè âèäîâ³ îñîáëèâîñò³ ðîë³ ïå÷³íêè 
â îáì³í³ ë³ï³ä³â, à ñàìå îáìåæåíå óòâîðåííÿ ËÏÍÙ ³ç 
ËÏÍÄÙ, òàê ÿê ãåïàòîöèòè á³ëüø ñïåöèô³÷í³ äî àïî-
á³ëêà Â-48, í³æ äî àïîá³ëêà Â-100 [6]. 

Âèñíîâêè. 
1. Çì³øàíà âèñîêîêàëîð³éíà ä³ºòà àñîö³þºòüñÿ ç 

ãàëüìóâàííÿì ïðîäóêö³¿ ³íñóë³íó, ðîçâèòêîì îêèñíþ-
âàëüíîãî ñòðåñó òà âèðàçîê øëóíêà. 

2. Âèñîêîêàëîð³éíà ä³ºòà ïîñëàáëþº ñòðåñîñ-
ò³éê³ñòü îðãàí³çìó øëÿõîì àêòèâàö³¿ îêèñíþâàëüíî-
ãî ñòðåñó òà ï³äñèëåííÿ ñòðåñîðíîãî óøêîäæåííÿ 
òêàíèí. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âè-
ñîêîêàëîð³éíà çì³øàíà ä³ºòà ó ñïîëó÷åíí³ ç ³ììî-
á³ë³çàö³éíèì ñòðåñîì çä³éñíþº ãàëüì³âíèé âïëèâ 
íà ñåêðåö³þ ³íñóë³íó ï³äøëóíêîâîþ çàëîçîþ, àëå 
ïðè öüîìó ñïîñòåð³ãàëè çíèæåííÿ âì³ñòó ãëþêî-
çè â êðîâ³, ïðèðîäà ÿêîãî ïîòðåáóº ïîäàëüøèõ 
äîñë³äæåíü. 

Òàáëèöÿ 2

Ïîêàçíèêè ë³ï³äíîãî ïðîô³ëþ ñèðîâàòêè êðîâ³ ó ùóð³â ïðè âèñîêîêàëîð³éíîìó 
õàð÷óâàíí³, ³ììîá³ë³çàö³éíîìó ñòðåñ³ òà ¿õ ïîºäíàíîìó âïëèâ³, (Ì ± m)

 Ïîêàçíèêè

Ãðóïè
Ìàñà ò³ëà, ã

Õîëåñòåðîë,
ììîëü/ë

Òðèàöèëãë³öå-
ðîëè, ììîëü/ë

ËÏÂÏ
ììîëü/ë

ËÏÎÍÏ
ììîëü/ë

ËÏÍÏ
ììîëü/ë

Êîíòðîëü 247,33 ± 9,12
1,63 ± 0,18

(n = 6)
1,26 ± 0,07

(n = 6)
0,80 ± 0,09 0,33 ± 0,082 0,495 ± 0,08

²ììîá³ë³çàö³éíèé ñòðåñ 237,88 ± 10,15
1,53 ± 0,05

(n = 8)
1,30 ± 0,046

(n = 8)
0,71 ± 0,045 0,26 ± 0,030 0,56 ± 0,03

Âèñîêîêàëîð³éíå õàð÷óâàííÿ 246,80 ± 11,87
1,67 ± 0,10

(n = 10)
1,31 ± 0,025

(n = 10)
0,77 ± 0,052 0,29 ± 0,04 0,60 ± 0,043

Âèñîêîêàëîð³éíå õàð÷óâàííÿ 
+ ³ììîá³ë³çàö³éíèé ñòðåñ

262,20 ± 40,20
1,55 ± 0,12

(n = 10)
1,30 ± 0,12

(n = 10)
0,72 ± 0,08 0,21 ± 0,032 0,62 ± 0,037
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ñòðåñîðíîãî ïîâðåæäåíèÿ òêàíåé. 

Êëþ÷åâûå ñëîâà: âûñîêîêàëîðèéíàÿ äèåòà, èììîáèëèçàöèîííûé ñòðåññ, èíñóëèí, ïåðîêñèä âîäîðî-
äà, âûñîêîêàëîðèéíàÿ äèåòà. 
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Stress Resistance of Digestive Organs, Changes of Lipid Spectrum of Blood in Rats at High Calorie 

Diet, Immobilization Stress and their Combined Effect
Omelchenko O. Y. 
Abstract. The aim of the present study was to investigate stress resistance of the digestive organs (stomach 

and pancreas) and possible changes of the lipid spectrum of blood in rats at high calorie diet, immobilization stress 
and their combined effect. 34 adult male rats with body mass 230 – 270 g were randomly divided into four groups. 
Group 1 was intact animals; group 2 was subjected to immobilization stress; group 3 was fed a high calorie diet 
(West D. B., 1992) without immobilization stress; group 4 was fed a high calorie diet and subjected to immobilization 
stress. Ulcerogenic effect of stress was assessed. Concentration of hydrogen peroxide was measured in whole 
blood, levels of TBA-reactants was measured in blood plasma. Insulin concentration was assayed with Rat Insulin 
(TMB) ELISA Kit (DRG-diagnostics, Germany), glucose concentration was determined with the glucose oxidase 
method, the lipid spectrum was assayed with colorimetric methods. 

We found that high calorie diet gives rise to a stress-inducing ulcerogenic effect on the stomach, that is consistent 
with an increased frequency and multiplicity of ulcer lesions of the gastric mucosa in group 4. 

Immobilization stress causes a significant 36 % increase of hydrogen peroxide concentration compared to that of 
the intact animals (group 1), and a 20 % increase compared to the rats fed a high calorie diet (group 3). The highest 
levels of hydrogen peroxide were found in the animals that were subjected to a combined effect of immobilization 
stress and high calorie diet. A similar association was observed in changes of TBA-reactant levels in blood plasma 
of the groups of rats. Thus, a combination of immobilization stress and high calorie diet initiates oxidative stress and 
aggravates cellular lesions. 

Insulin concentration in blood plasma of the rats subjected to immobilization stress only was 68 % of that in the 
group of intact animals. Glycemic levels did not change significantly in the experimental groups compared to the 
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intact animals. It can be assumed, that increased generation of hydrogen peroxide and its cytotoxic effect play the 
most important role in the decrease of insulin synthesis caused by immobilization stress. High calorie mixed diet 
combined with immobilization stress inhibits pancreatic secretion of insulin. The decrease of glucose concentration 
in blood that was observed at the conditions needs further investigation. 

Minor increases of blood concentrations of cholesterol and low density lipoproteins (LDL) of all the indices of the 
lipid spectrum was found in the group of animals that were fed a high calorie diet and the group with combined effect 
of high calorie diet and immobilization stress. Nevertheless, the increases only indicated a tendency to atherogenic 
alterations. An analysis of changes of the lipid spectrum in rats should account for the peculiarities of role of the 
liver in lipid metabolism in the species. The peculiarities include a limited generation of LDL from very low density 
lipoproteins, as the rat hepatocytes are more specific to apolipoprotein B-48 than to apolipoprotein B-100. 

Thus, a mixed high calorie diet is associated with inhibition of insulin production, and development of oxidative 
stress and ulcer lesions. 

A high calorie diet decreases stress resistance of the organism through activation of oxidative stress and ag-
gravated stress-induced lesions of tissues. 

Keywords: high calorie diet, immobilization stress, insulin, hydrogen peroxide, stress resistance. 
Ðåöåíçåíò – ïðîô. Òàðàñåíêî Ë. Ì. 
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