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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ «Ïà-
òîãåíåç âïëèâó åêçîãåííèõ øê³äëèâèõ ôàêòîð³â íà 
ìîðôîôóíêö³îíàëüíèé ñòàí ï³äøëóíêîâî¿ çàëîçè», 
¹ ãîñ. ðåãèñòðàöèè 012U002381. 

Âñòóïëåíèå. Çàáîëåâàíèÿ ïîäæåëóäî÷íîé æå-
ëåçû (ÏÆ) çàíèìàþò çíà÷èòåëüíîå ìåñòî â ñòðóêòó-
ðå çàáîëåâàåìîñòè äåòåé è âçðîñëûõ. Çàáîëåâàíèÿ 
ÏÆ ïîçäíî äèàãíîñòèðóþòñÿ, ÷àñòî ïðèâîäÿò ê èí-
âàëèäèçàöèè, ðàçâèòèþ îñëîæíåíèé è ëåòàëüíîñòè. 
Â òî æå âðåìÿ ôóíêöèîíàëüíûå ïîðàæåíèÿ ÏÆ ÿâëÿ-
þòñÿ îäíèì èç íàèìåíåå èçó÷åííûõ âîïðîñîâ ïàí-
êðåàòîëîãèè. Íà ñåêðåòîðíóþ àêòèâíîñòü ÏÆ ìîãóò 
âëèÿòü ðàçëè÷íûå ýêçîãåííûå ôàêòîðû, îäíèì èç 
êîòîðûõ ÿâëÿåòñÿ óïîòðåáëåíèå âûñîêîêàëîðèéíîé 
ïèùè ñ óâåëè÷åííûì ñîäåðæàíèåì â íåé æèðîâ è 
óãëåâîäîâ, è, ñëåäîâàòåëüíî, ñ âûñîêèì èíäåêñîì 
ãëèêåìèè. Ïîìèìî ýòîãî, ñåêðåòîðíàÿ àêòèâíîñòü 
ÏÆ ðåãóëèðóåòñÿ âåãåòàòèâíîé íåðâíîé ñèñòåìîé, 
öèêëè÷íîñòüþ ìîòîðèêè êèøå÷íèêà è æ¸ë÷åâûâîäÿ-
ùèõ ïóòåé, ðåãóëÿòîðíûìè ãîðìîíàìè (èíñóëèíîì, 
êàëüöèòîíèíîì, ãîðìîíàìè ùèòîâèäíîé æåëåçû), 
ðåãóëÿòîðíûìè ïåïòèäàìè (ñåêðåòèíîì, õîëåöè-
ñòîêèíèí-ïàíêðåîçèìèíîì è äð.), êàòåõîëàìèíàìè 
(ãèñòàìèíîì, ñåðîòîíèíîì), ïðîñòàãëàíäèíàìè, 
æ¸ë÷íûìè êèñëîòàìè è äð. [2]. Ñëåäóåò îòìåòèòü, 
÷òî äèñôóíêöèÿ ÏÆ, âîçíèêøàÿ ïîä âëèÿíèåì íå-
áëàãîïðèÿòíûõ ôàêòîðîâ âî âðåìÿ áåðåìåííîñòè, 
ìîæåò íåãàòèâíî ñêàçàòüñÿ íà ôóíêöèîíèðîâàíèè 
ÏÆ ïëîäà. Äàííàÿ ïðîáëåìà àêòèâíî èçó÷àåòñÿ [9], 
îäíàêî åù¸ ìíîãî å¸ àñïåêòîâ îñòàåòñÿ äî êîíöà íå 
âûÿñíåííûìè. 

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óòî÷íåíèå ïàòî-
ãåíåòè÷åñêèõ ìåõàíèçìîâ ïîâðåæäåíèÿ ÏÆ, ïóò¸ì 
èçó÷åíèÿ ìîðôîôóíêöèîíàëüíîãî ñîñòîÿíèÿ ýêçî- 
è ýíäîêðèííîé ÷àñòè ÏÆ áåðåìåííûõ êðûñ è èõ ïî-
òîìñòâà ïðè íåñáàëàíñèðîâàííîì ïèòàíèè ñ èçáûò-
êîì óãëåâîäîâ è æèðîâ. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ïðè âû-
ïîëíåíèè èññëåäîâàíèÿ èñïîëüçîâàíà ýêñïåðè-
ìåíòàëüíàÿ ìîäåëü, ðàçðàáîòàííàÿ àâòîðàìè [7]. 
Èçó÷åíû ìîðôîôóíêöèîíàëüíûå èçìåíåíèÿ ÏÆ 
áåðåìåííûõ êðûñ è èõ ïîòîìñòâà ïîïóëÿöèè WAG/G 
Sto ñ èñïîëüçîâàíèåì ãèñòîëîãè÷åñêîãî, öèòîõè-
ìè÷åñêîãî è öèòîìîðôîìåòðè÷åñêîãî ìåòîäîâ. 

Îöåíêó ñåêðåòîðíîé àêòèâíîñòè ÏÆ è ãîðìîíàëü-
íîñóáñòðàòíûõ âçàèìîîòíîøåíèé èññëåäîâàëè ñ 
èñïîëüçîâàíèå áèîõèìè÷åñêîãî ìåòîäà. Â ñûâî-
ðîòêå êðîâè ïî ïðèëàãàåìûì èíñòðóêöèÿì îïðåäå-
ëÿëèñü α-àìèëàçà è ëèïàçà (ñïåêòðîôîòîìåòðè÷å-
ñêèé ìåòîä) ñ ïîìîùüþ íàáîðà ðåàãåíòîâ La Chema 
(×åõèÿ), α

1
-àíòèòðèïñèí (èììóíîòóðáîäèìåòðè÷å-

ñêèé ìåòîä) ñ ïîìîùüþ íàáîðà ðåàãåíòîâ ôèðìû 
«Äèàëàá» (Àâñòðèÿ), èíñóëèí (èììóíîôåðìåíòíûé 
ìåòîä) ñ ïîìîùüþ íàáîðà ðåàãåíòîâ Insulin Elisa 
Kit DRA (Ãåðìàíèÿ), ãëþêîçà (ôåðìåíòàòèâíûé 
(ãëþêîçîîêñèäàçíûé) ìåòîä) ñ ïîìîùüþ íàáîðîâ 
ðåàãåíòîâ ôèðìû «Ôèëèñò-Äèàãíîñòèêà» (Äíåïðî-
ïåòðîâñê), êîðòèêîñòåðîí (èììóíîôåðìåíòíûé 
ìåòîä) ñ ïîìîùüþ íàáîðîâ ðåàãåíòîâ Corticoste-
rone EIA Kit ôèðìû Enzo (Life Sciences) (Ãåðìàíèÿ), 
îáùèé áåëîê (ñïåêòðîôîòîìåòðè÷åñêèé (áèóðåòî-
âûé) ìåòîä) ñ ïîìîùüþ íàáîðîâ ðåàãåíòîâ ôèðìû 
«Ôèëèñò-Äèàãíîñòèêà» (Äíåïðîïåòðîâñê), òàê æå 
îïðåäåëÿëèñü ñâîáîäíûå æèðíûå êèñëîòû â êðîâè 
(ÍÝÆÊ) (ñïåêòðîôîòîìåòðè÷åñêèé ìåòîä) [5]; êåòî-
íîâûå òåëà ïî ìåòîäó Íàòàëüñîíà (ñïåêòðîôîòîìå-
òðè÷åñêèé ìåòîä) [4], ïðîâîäèëîñü êîëè÷åñòâåííîå 
îïðåäåëåíèå ìîíîàìèíîâ: àäðåíàëèíà, íîðàäðå-
íàëèíà, ñåðîòîíèíà (ñïåêòðîëþîðîìåòðè÷åñêèé 
ìåòîä) [10]. 

Âñå ãðóïïû ýêñïåðèìåíòàëüíûõ æèâîòíûõ âêëþ-
÷àëè 10 ãîëîâ. Îñíîâíûå ãðóïïû: áåðåìåííûå êðûñû 
(1 ãð.) è èõ ïîòîìñòâî – íîâîðîæä¸ííûå êðûñÿòà (ãð. 
1. 1), 1-ìåñÿ÷íûå êðûñÿòà (ãð. 1. 2), 2-ìåñÿ÷íûå êðû-
ñÿòà (ãð. 1. 3). Ãðóïïó ñðàâíåíèÿ ñîñòàâèëè êðûñû, 
ïîëó÷àâøèå ñáàëàíñèðîâàííîå ïèòàíèå, è èõ ïîòîì-
ñòâî àíàëîãè÷íîãî âîçðàñòà. Ñîäåðæàíèå æèâîòíûõ 
è ýêñïåðèìåíòû ïðîâîäèëèñü ñîãëàñíî ïîëîæåíèé 
«Åâðîïåéñêîé êîíâåíöèè î çàùèòå ïîçâîíî÷íûõ æè-
âîòíûõ, êîòîðûå èñïîëüçóþòñÿ äëÿ ýêñïåðèìåíòîâ è 
äðóãèõ íàó÷íûõ öåëåé» (Ñòðàññáóðã, 1985), «Çàãàëü-
íèõ åòè÷íèõ ïðèíöèï³â åêñïåðèìåíò³â íà òâàðèíàõ», 
óòâåðæäåííûõ Ïåðâûì íàöèîíàëüíûì êîíãðåññîì 
ïî áèîýòèêå (Êèåâ, 2001). Âûâåäåíèå æèâîòíûõ èç 
ýêñïåðèìåíòà îñóùåñòâëÿëîñü ñðàçó ïîñëå ðîæäå-
íèÿ ïîòîìñòâà ñ ñîáëþäåíèåì ìîðàëüíî-ýòè÷åñêèõ 
ïðèíöèïîâ ðàáîòû íà æèâîòíûõ. Ñòàòèñòè÷åñêàÿ 
îáðàáîòêà äàííûõ ïðîâîäèëàñü ïðè ïîìîùè ïàêåòà 
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àíàëèçà ïðîãðàìì Microsoft Excel-2003, êîìïüþòåð-
íîé ïðîãðàììû Biostat. exe-2008 ñ èñïîëüçîâàíèåì 
îäíîôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ó 100 % êðûñ îñíîâíîé ãðóïïû (1-é) ïî ñðàâíåíèþ 
ñ æèâîòíûìè ãðóïïû ñðàâíåíèÿ íàáëþäàåòñÿ óâå-
ëè÷åíèå îáú¸ìà ïàðåíõèìû (íà 12,9 %, p<0,001) 
è óìåíüøåíèå îáú¸ìà ñòðîìàëüíîé ÷àñòè ÏÆ (íà 
33 %, p<0,001) (òàáë. 1). Ïðè ýòîì èìååò ìåñòî ñó-
ùåñòâåííîå ïîâûøåíèå ñðåäíåé ïëîùàäè àöèíóñîâ 
(íà 26,5 %, p<0,001), ÷òî ìîæåò áûòü ìîðôîëîãè÷å-
ñêîé îñíîâîé ãèïåðïàíêðåàòèçìà. 

Ó íîâîðîæä¸ííûõ êðûñÿò (ãð. 1. 1) íàáëþäàþò-
ñÿ èçìåíåíèÿ ÏÆ, àíàëîãè÷íûå òàêîâûì ó èõ ìàòå-
ðåé, íî ñòåïåíü èõ âûðàæåííîñòè ìåíüøå (òàáë. 1). 
Äàëüíåéøåå íàáëþäåíèå ïîêàçàëî, ÷òî â òå÷åíèå 
ïîñëåäóþùèõ äâóõ ìåñÿöåâ æèçíè ó êðûñÿò èìå-
åòñÿ íåãàòèâíàÿ äèíàìèêà ðàçâèòèÿ ñòðóêòóðíûõ 
ýëåìåíòîâ ÏÆ: ïðîãðåññèâíîå óìåíüøåíèå ïëîùà-
äè àöèíóñîâ (íà 38,5 %) è îòíîñèòåëüíîãî îáú¸ìà 
ïàðåíõèìû (íà 19,3 %) ïðè çíà÷èòåëüíîì óâåëè÷å-
íèè îòíîñèòåëüíîãî îáú¸ìà ñòðîìû (íà 118,3 %) 
(òàáë. 1). Ýòî ñâèäåòåëüñòâóåò î òîì, ÷òî ðîñò ÏÆ 
ó êðûñÿò îñíîâíûõ ãðóïï ïðîèñõîäèò ïðåèìóùå-
ñòâåííî çà ñ÷¸ò óâåëè÷åíèÿ ñòðîìàëüíîé ÷àñòè, â òî 
âðåìÿ, êàê ó êðûñÿò îò ìàòåðåé, ïîëó÷àâøèõ ïîëíî-
öåííîå ïèòàíèå, çà ñ÷¸ò æåëåçèñòîé òêàíè. 

Ïðè ìèêðîñêîïè÷åñêîì èññëå-
äîâàíèè ÏÆ êðûñ îñíîâíîé ãðóïïû 
îáíàðóæåíû øèðîêèå ñîåäèíèòåëü-
íîòêàííûå ïðîñëîéêè ïàðåíõèìû 
(ó 100 %), ìåæäîëüêîâûé è âíóòðè-
äîëüêîâûé ôèáðîç ñòðîìû (ó 100 %), 
âíóòðè- è ìåæäîëüêîâûé ëèïîìàòîç 
(ó 40 %), óìåðåííîå ïîëíîêðîâèå 
êàïèëÿðîâ (ó 100 %), ýêòàçèðîâàíèå 
÷àñòè âíóòðè- è ìåæäîëüêîâûõ âû-
âîäíûõ ïðîòîêîâ ñ ãèäðîïè÷åñêîé 
äèñòðîôèåé öèòîïëàçìû ýïèòåëèî-
öèòîâ è èõ äåñêâàìàöèåé (ìåñòàìè) 
(ó 100 %), ñíèæåíèå ìîðôîôóíê-
öèîíàëüíîé àêòèâíîñòè è áåëêîâî-
ñèíòåòè÷åñêèõ ïðîöåññîâ â ÷àñòè 
ýêçîêðèíîöèòîâ, ñíèæåíèå êîëè÷å-
ñòâà íåéòðàëüíûõ ãëèêîïðîòåèíîâ è 
êèñëûõ ÃÀÃ (ó 100 %). 

Ó íîâîðîæä¸ííûõ êðûñÿò ìèêðî-
ñêîïè÷åñêè áûëè âûÿâëåíû èçìå-
íåíèÿ â ÏÆ â öåëîì àíàëîãè÷íûå 
òàêîâûì ó èõ ìàòåðåé. Íî, ïîìèìî 
óêàçàííûõ âûøå èçìåíåíèé ÏÆ 
êðûñ-ìàòåðåé, ó êðûñÿò èìåëàñü 
åù¸ è íåçðåëîñòü ïàðåíõèìû è 
ñòðîìû (ó 100 %), óìåðåííî âûðà-
æåííàÿ âîñïàëèòåëüíàÿ èíôèëüòðà-
öèÿ ñ ó÷àñòèåì ëèìôîöèòîâ, çíà÷è-
òåëüíîãî êîëè÷åñòâà ïëàçìîöèòîâ 
ñ ïðèìåñüþ íåéòðîôèëîâ ïî õîäó 
ñîåäèíèòåëüíîòêàííûõ ïðîñëîåê 

Òàáëèöà 1

Ìîðôîìåòðè÷åñêèå äàííûå ñòðóêòóðíûõ ýëåìåíòîâ 
ýêçîêðèííîé ÷àñòè ïîäæåëóäî÷íîé æåëåçû (Ì±m) ó 

êðûñ-ìàòåðåé è êðûñÿò (â % îò íîðìàòèâà)

Ñòðóêòóðíûå
ýëåìåíòû

Êðûñû-
ìàòåðè
(ãð. 1)

Âîçðàñò êðûñÿò

Íîâîðîæäåííûå
(ãð. 1. 1)

1 ìåñÿö
(ãð. 1. 2)

2 ìåñÿöà
(ãð. 1. 3)

Ïàðåíõèìà 
( %)

112,9±0,2*** 104,5±2,4
90,4±3*

(ð
1
=0,002)

85,2±2,9***
(ð

1
<0,001)

Ñòðîìà ( %) 67±0,3*** 90±5,6
126,9±8,2*
(ð

1
=0,002)

208,3±21,5***
(ð

1
<0,001)

Ïëîùàäü 
àöèíóñîâ ( %)

126,5±0,2*** 127,8±0,7*** 95,2±0,3***
(ð

1
<0,001)

89,3±0,3***
(ð

1,2
<0,001)

Ïðèìå÷àíèå: ***p < 0,001, *p < 0,05 (ñðàâíåíèå ñ ãðóïïîé êîíòðîëÿ); ð
1
 – ñðàâíåíèå ñ ãð. 

1. 1; ð
2
 – ñðàâíåíèå ñ ãðóïïîé 1. 2. 

(ó 40 %), äèñòðîôè÷åñêèå èçìåíåíèÿ ÿäåð è íàðàñ-
òàíèå ñòåïåíè àïîïòîçà (ó 100 %). Áîëüøèíñòâî èç 
óêàçàííûõ ìîðôîëîãè÷åñêèõ èçìåíåíèé ÏÆ ñîõðà-
íÿþòñÿ äî 2-ìåñÿ÷íîãî âîçðàñòà. 

Äëÿ âûÿñíåíèÿ âíåøíåñåêðåòîðíîé àêòèâíîñòè 
ÏÆ ó êðûñ è èõ ïîòîìñòâà èçó÷åí óðîâåíü â êðîâè 
ëèïàçû, α-àìèëàçû, à òàêæå α

1
-àíòèòðèïñèíà, ñî-

äåðæàíèå êîòîðîãî êîñâåííî îòðàæàåò óðîâåíü 
òðèïñèíåìèè [2]. Ðåçóëüòàòû èññëåäîâàíèÿ ïðåä-
ñòàâëåíû â òàáëèöå 2. 

Ó 100 % æèâîòíûõ âñåõ ãðóïï óñòàíîâëåíî çíà-
÷èòåëüíîå ïîâûøåíèå â êðîâè óðîâíåé ëèïàçû è 
α-àìèëàçû. Ïðè ýòîì íàáëþäàåòñÿ íèçêîå ñîäåðæà-
íèå α

1
-àíòèòðèïñèíà, ÷òî ìîæåò áûòü îáóñëîâëåíî 

àêòèâíûì ïîòðåáëåíèåì ïëàçìåííûõ èíãèáèòîðîâ 
(âîçìîæíî, èñòîùåíèåì çàùèòíûõ ìåõàíèçìîâ) 
âñëåäñòâèå äëèòåëüíîé ãèïåðòðèïñèíåìèè. Ïîëó-
÷åííûå äàííûå ñâèäåòåëüñòâóþò î ñóùåñòâåííîì 
ïîâûøåíèè ñåêðåòîðíîé àêòèâíîñòè ýêçîêðèíîöè-
òîâ, ò. å. î íàëè÷èè ó âñåõ ýêñïåðèìåíòàëüíûõ æè-
âîòíûõ ãèïåðïàíêðåàòèçìà. 

Òàêèì îáðàçîì, ãèïåðêàëîðèéíàÿ äèåòà êðûñ ñ 
èçáûòêîì óãëåâîäîâ è æèðîâ îáóñëîâëèâàåò ãèïåð-
ôóíêöèþ ýêçîêðèíîöèòîâ ñ ãèïåðïðîäóêöèåé ïàí-
êðåàòè÷åñêèõ ôåðìåíòîâ ñ ïîñòåïåííûì ðàçâèòèåì 
ìîðôîëîãè÷åñêîé ïåðåñòðîéêè ýêçîêðèííîé ÷àñòè 
ÏÆ â âèäå ïîÿâëåíèÿ î÷àãîâ àòðîôèè ýêçîêðèííîé 
ïàðåíõèìû, çàìåùåíèÿ å¸ ñîåäèíèòåëüíîé òêàíüþ, 

Òàáëèöà 2

Ñîäåðæàíèå â êðîâè ôåðìåíòîâ ÏÆ è α
1
-àíòèòðèïñèíà 

(Ì±m) ó êðûñ è èõ ïîòîìñòâà (â % îò íîðìàòèâà)

Ïîêàçàòåëè
Êðûñû-ìàòåðè

(ãð. 1)

Âîçðàñò êðûñÿò

1 ìåñÿö (ãð. 1. 2) 2 ìåñÿöà (ãð. 1. 3)

α-Àìèëàçà ( %) 312,2±16,1*** 312,2±16,1*** 235,5±6,9*** 
(ð

1
<0,001)

Ëèïàçà ( %) 1115,7±70,3*** 1013,7±23,8*** 369,3±9,6*** 
(ð

1
<0,001)

α
1
Àíòèòðèïñèí ( %) 66,7±2,03*** 51,0±1,5*** 84,3±1,5*** 

(ð
1
<0,001)

Ïðèìå÷àíèå: ***p < 0,001 (ñðàâíåíèå ñ ãðóïïîé êîíòðîëÿ); ð
1
 – ñðàâíåíèå ñ ãðóïïîé 1. 2. 
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àêòèâàöèåé ïðîöåññà àïîïòîçà ýêçîêðèíîöèòîâ è 
ðàçâèòèÿ â èõ ÿäðàõ è öèòîïëàçìå äèñòðîôè÷åñêèõ 
èçìåíåíèé. Îñîáîãî âíèìàíèÿ çàñëóæèâàåò òîò 
ôàêò, ÷òî òàêèå ñåðü¸çíûå ìîðôîôóíêöèîíàëüíûå 
íàðóøåíèÿ âîçíèêàþò è ó êðûñÿò: îíè èìåþòñÿ óæå 
ó íîâîðîæä¸ííûõ æèâîòíûõ è ñòîéêî ñîõðàíÿþòñÿ 
â òå÷åíèå äëèòåëüíîãî âðåìåíè (äî 2-ìåñÿ÷íîãî 
âîçðàñòà) äàæå íà ôîíå èõ ôèçèîëîãè÷åñêîãî ïè-
òàíèÿ. Ãèïåðôåðìåíòåìèÿ íà ôîíå âûðàæåííûõ 
ìîðôîëîãè÷åñêèõ èçìåíåíèé ÏÆ, ïî íàøåìó ìíå-
íèþ, îáóñëîâëåíà ãèïåðôóíêöèåé íåïîâðåæä¸ííûõ 
ýêçîêðèíîöèòîâ. 

Äàííûå ìîðôîìåòðèè ñòðóêòóðíûõ ýëåìåí-
òîâ ýíäîêðèííîé ÷àñòè ÏÆ êðûñ-ìàòåðåé è êðûñÿò 
ïðåäñòàâëåíû â òàáëèöå 3. 

Ó êðûñ-ìàòåðåé è íîâîðîæä¸ííûõ êðûñÿò íà-
áëþäàåòñÿ äîñòîâåðíîå óâåëè÷åíèå ïëîùàäè 
îñòðîâêîâ Ëàíãåðãàíñà (ÎË) çà ñ÷¸ò óâåëè÷åíèÿ 
êîëè÷åñòâà â íèõ ýíäîêðèíîöèòîâ. Èíòåðåñíî, ÷òî 
ñòåïåíü âûðàæåííûõ ýòèõ èçìåíåíèé ó íîâîðîæä¸í-
íûõ êðûñÿò ñóùåñòâåííî âûøå, ÷åì ó èõ ìàòåðåé. Â 

òå÷åíèå ïîñëåäóþùèõ äâóõ ìåñÿ-
öåâ æèçíè ó êðûñÿò ïðîèñõîäèò îò-
÷¸òëèâîå óìåíüøåíèå êàê ïëîùàäè 
ÎË (íà 77,4 %), òàê è êîëè÷åñòâà α- è 
β-êëåòîê (íà 34,8 % è 27,5 % ñîîòâåò-
ñòâåííî). Ïîñêîëüêó ïðè ýòîì êîëè-
÷åñòâî ýíäîêðèíîöèòîâ â ÎË ïðå-
âûøàåò òàêîâîå ó æèâîòíûõ ãðóïïû 
ñðàâíåíèÿ (òàáë. 3), ìîæíî ñäåëàòü 
çàêëþ÷åíèå î òîì, ÷òî óìåíüøåíèå 
ïëîùàäè ÎË â çíà÷èòåëüíîé ìåðå 
ïðîèñõîäèò çà ñ÷¸ò óìåíüøåíèÿ 
ðàçìåðîâ α- è β-êëåòîê. 

Ïðè ìèêðîñêîïè÷åñêîì èññëå-
äîâàíèè ÏÆ êðûñ-ìàòåðåé óñòà-
íîâëåíî ïîÿâëåíèå ÎË êðóïíûõ 
ðàçìåðîâ ñ âèçóàëüíûìè ïðèçíà-
êàìè èõ óìåðåííîé ãèïåðòðîôèè è 
ãèïåðïëàçèè (ó 100 %), íîâîîáðà-
çîâàííûõ ìåëêèõ ÎË ñ ïðåîáëàäà-
íèåì β-êëåòîê, èçìåíåíèå ôîðìû 
ÎË (ëåíòîâèäíàÿ, íåïðàâèëüíàÿ) ñ 
íåáîëüøèì êîëè÷åñòâîì β-êëåòîê, 
íàëè÷èå î÷àãîâûõ äèñòðîôè÷åñêèõ 
èçìåíåíèé öèòîïëàçìû è ÿäåð ýí-
äîêðèíîöèòîâ, àïîïòîçíî èçìåí¸í-
íûõ α- è β-êëåòîê. Ó íîâîðîæä¸ííûõ 
êðûñÿò ìèêðîñêîïè÷åñêè íàáëþäà-
åòñÿ àíàëîãè÷íàÿ êàðòèíà è áîëü-
øèíñòâî èç óêàçàííûõ ìîðôîëîãè-
÷åñêèõ èçìåíåíèé ÏÆ ñîõðàíÿþòñÿ 
äî 2-ìåñÿ÷íîãî âîçðàñòà æèâîòíûõ, 
ïðè÷¸ì ñòåïåíü âûðàæåííîñòè 
ýòèõ èçìåíåíèé íàðàñòàåò. Îò÷¸ò-
ëèâî ñíèæàåòñÿ ìîðôîôóíêöèî-
íàëüíàÿ àêòèâíîñòü ýíäîêðèíîöè-
òîâ è, âåðîÿòíî, êîìïåíñàòîðíî 

Òàáëèöà 3

Ìîðôîìåòðè÷åñêèå äàííûå ñòðóêòóðíûõ ýëåìåíòîâ 
ýíäîêðèííîé ÷àñòè ïîäæåëóäî÷íîé æåëåçû (Ì±m) ó 

êðûñ-ìàòåðåé è êðûñÿò (â % îò íîðìàòèâà)

Ñòðóêòóðíûå
ýëåìåíòû

Êðûñû-
ìàòåðè 
(ãð. 1)

Âîçðàñò êðûñÿò

Íîâîðî-
æäåííûå
(ãð. 1. 1)

1 ìåñÿö
(ãð. 1. 2)

2 ìåñÿöà
(ãð. 1. 3)

Ïëîùàäü îñòðîâêîâ 
Ëàíãåðãàíñà (S) ( %)

120±0,4*** 137±2,3*
97,2±0,3***
(ð

1
<0,001)

59,6±0,2
(ð

1,2
<0,001)

Êîëè÷åñòâî β-êëåòîê 
â îñòðîâêå ( %)

109,6±0,2*** 139±0,4*
117,9±0,5*
(ð

1
<0,001)

104,2±0,3*
(ð

1,2
<0,001)

Êîëè÷åñòâî α-êëåòîê 
 â îñòðîâêå ( %)

108,6±0,3*** 132,9± 0,7*
118±0,4*

(ð
1
<0,001)

105,4±0,4*
(ð

1,2
<0,001)

Ïðèìå÷àíèå: ***p < 0,001, *p < 0,05 (ñðàâíåíèå ñ ãðóïïîé êîíòðîëÿ); ð
1
 – ñðàâíåíèå ñ ãð. 

1. 1; ð
2
 – ñðàâíåíèå ñ ãðóïïîé 1. 2. 

óñèëèâàåòñÿ ïðîöåññ íîâîîáðàçîâàíèÿ ìåëêèõ ÎË ñ 
ïðåîáëàäàíèåì â íèõ β-êëåòîê. 

Äëÿ îöåíêè ñîñòîÿíèÿ èíêðåòîðíîé ôóíêöèè 
ÏÆ áûë èññëåäîâàí óðîâåíü èíñóëèíà â ñûâîðîòêå 
êðîâè, à, ó÷èòûâàÿ åãî çíà÷èìîñòü â ðåãóëÿöèè âñåõ 
âèäîâ îáìåíà âåùåñòâ, òàêæå èçó÷åíî ñîäåðæàíèå 
êîíòðèíñóëÿðîâ è íåêîòîðûõ ñóáñòðàòîâ, îòðàæàþ-
ùèõ ñîñòîÿíèå îáìåíà. Ðåçóëüòàòû áèîõèìè÷åñêîãî 
èññëåäîâàíèÿ ïðåäñòàâëåíû â òàáëèöå 4. 

Ó 100 % êðûñ-ìàòåðåé íà ôîíå àëèìåíòàðíîãî 
èçáûòêà ãëþêîçû è æèðîâ èìååò ìåñòî âûñîêèé óðî-
âåíü èíñóëèíà â ñî÷åòàíèè ñ ãèïåðêîðòèêîñòåðîíå-
ìèåé, êîòîðàÿ, âåðîÿòíî, èìååò êîìïåíñàòîðíûé 
õàðàêòåð è îáóñëîâëèâàåò àêòèâèçàöèþ ïðîöåññîâ 
êàòàáîëèçìà. Ñâèäåòåëüñòâîì ýòîãî ÿâëÿåòñÿ ãè-
ïåðãëèêåìèÿ, óìåðåííàÿ ãèïîïðîòåèíåìèÿ, íåçíà-
÷èòåëüíîå ïîâûøåíèå óðîâíÿ ÍÝÆÊ è âûðàæåííîå 
– êåòîíîâûõ òåë (ÊÒ) (òàáë. 4). Òàêèå ïîêàçàòåëè îò-
ðàæàþò ðàçâèòèå ó æèâîòíûõ ñîñòîÿíèÿ èíñóëèíî-
ðåçèñòåíòíîñòè [8]. 

Òàáëèöà 4

Ñîäåðæàíèå â êðîâè ãîðìîíîâ è ñóáñòðàòîâ (Ì±m) ó êðûñ 
è èõ ïîòîìñòâà (â % îò íîðìàòèâà)

Ïîêàçàòåëè
Êðûñû-
ìàòåðè
(ãð. 1)

Âîçðàñò êðûñÿò

1 ìåñÿö 
(ãð. 1. 2)

2 ìåñÿöà
(ãð. 1. 3)

Èíñóëèí ( %) 169,5±8,4*** 137,1±3,1*** 47,2±0,9*** (ð
1
<0,001)

Êîðòèêîñòåðîí ( %) 136,4±7,5*** 70,7±1,3*** 61,6±0,8*** (ð
1
<0,001)

Àäðåíàëèí ( %) 90,7±7,1** 82,8±3,4*** 65,6±2,7 (ð
1
<0,001)

Íîðàäðåíàëèí ( %) 99,7±3,5 131±2,5*** 94,4±2,2 (ð
1
<0,001)

Ãëþêîçà ( %) 117,3±2,4*** 113,3±0,6*** 131±1,3*** (ð
1
<0,001)

Îáùèé áåëîê ( %)
91,8±3* 105,2±1,2* 111,9±0,5*** 

(ð
1
<0,001)

ÍÝÆÊ ( %) 122,3±6,2* 175,5±13,7*** 69,9±3*** (ð
1
<0,001)

Êåòîíîâûå òåëà 
( %) 

181,5±14,3*** 84,5±3,2 231±11,8* (ð
1
<0,001)

Ïðèìå÷àíèå: ***p < 0,001, **p < 0,01, *p < 0,05 (ñðàâíåíèå ñ ãðóïïîé êîíòðîëÿ); ð
1
 – 

ñðàâíåíèå ñ ãð. 1. 2. 
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Ó 1-ìåñÿ÷íûõ êðûñÿò ãîðìîíàëüíî-ñóáñòðàòíûå 
âçàèìîîòíîøåíèÿ âî ìíîãîì ñõîäíû ñ òàêîâûìè ó 
èõ ìàòåðåé, íåñìîòðÿ íà òî, ÷òî îíè ïîëó÷àëè ïîë-
íîöåííîå ïèòàíèå. Ïîñëåäíåå îáñòîÿòåëüñòâî äà¸ò 
îñíîâàíèÿ ñ÷èòàòü, ÷òî ãèïåðèíñóëèíåìèÿ îáóñëîâ-
ëåíà íå àëèìåíòàðíîé ãèïåðãëèêåìèåé, à ïîâû-
øåííûì óðîâíåì ñåêðåòîðíîé àêòèâíîñòè β-êëåòîê 
ÏÆ, ðàçâèòèå è ñòàíîâëåíèå ôóíêöèè êîòîðîé â 
ïðåíàòàëüíîì ïåðèîäå îñóùåñòâëÿëîñü â óñëîâè-
ÿõ èçáûòêà ýíåðãåòè÷åñêèõ ñóáñòðàòîâ (â îñîáåí-
íîñòè ãëþêîçû). Îáúåêòèâíûì äîêàçàòåëüñòâîì 
ýòîãî ÿâëÿåòñÿ âûÿâëåííàÿ íàìè ó íîâîðîæä¸ííûõ 
êðûñÿò ãèïåðïëàçèÿ ÎË è óâåëè÷åíèå â íèõ êîëè÷å-
ñòâà êëåòîê-ýíäîêðèíîöèòîâ. Â îòëè÷èå îò âçðîñëûõ 
êðûñ, ó 1-ìåñÿ÷íûõ êðûñÿò ñðåäíåå ñîäåðæàíèå ÊÒ 
ñíèæåíî (òàáë. 4), îäíàêî âíóòðèãðóïïîâîé àíàëèç 
ïîêàçàë íàëè÷èå ðàçëè÷íûõ âàðèàíòîâ èõ óðîâíÿ ó 
æèâîòíûõ ýòîé ãðóïïû: ó 30 % èç íèõ óñòàíîâëåíà 
ãèïåðêåòîíåìèÿ, ó 50 % – ãèïîêåòîíåìèÿ, ó 20 % – 
ñîäåðæàíèå â êðîâè ÊÒ íå îòëè÷àëîñü îò ïîêàçàòåëÿ 
êðûñÿò ãðóïïû ñðàâíåíèÿ. Ýòî ìîæåò áûòü ñâÿçàíî 
ñ èõ èíäèâèäóàëüíûìè îñîáåííîñòÿìè àäàïòàöèè 
ê ãèïåðèíñóëèíèçìó, îïðåäåëÿþùèìè õàðàêòåð è 
ñòåïåíü âûðàæåííîñòè íàðóøåíèé ìåòàáîëèçìà. 

Ó 2-ìåñÿ÷íûõ êðûñÿò óñòàíîâëåíî ñíèæåíèå 
óðîâíÿ èíñóëèíà (ïî÷òè â 2 ðàçà) â ñî÷åòàíèè ñ 
óìåðåííîé ãèïåðãëèêåìèåé; ïðè ýòîì ñðåäíåå ñî-
äåðæàíèå êîíòðèíñóëÿðîâ ñíèæåíî, à êîëè÷åñòâî 
ÊÒ ðåçêî (â 2,3 ðàçà) óâåëè÷åíî (òàáë. 4). Õàðàê-
òåð èçìåíåíèÿ ïîêàçàòåëåé ñâèäåòåëüñòâóåò î òîì, 
÷òî âñëåäñòâèå ãèïîèíñóëèíèçìà âîçìîæíîñòè 
èíñóëèíçàâèñèìûõ òêàíåé èñïîëüçîâàòü ãëþêîçó 
â êà÷åñòâå îñíîâíîãî ýíåðãåòè÷åñêîãî ñóáñòðàòà 
ñíèæåíû, à ýíåðãåòè÷åñêèå ïîòðåáíîñòè êëåòîê â 
çíà÷èòåëüíîé ìåðå îáåñïå÷èâàþòñÿ çà ñ÷¸ò ìåòàáî-
ëèçìà ÊÒ. Òàêèå ãîðìîíàëüíî-ñóáñòðàòíûå âçàèìî-
îòíîøåíèÿ îòðàæàþò ãèïîôóíêöèþ ýíäîêðèííîãî 
àïïàðàòà ÏÆ è ñâÿçàííûå ñ ýòèì íàðóøåíèÿ îáìåíà 
âåùåñòâ, ïðè÷èíîé êîòîðûõ ÿâëÿåòñÿ ïîâðåæäåíèå 
ÏÆ íà ýòàïå ïðåíàòàëüíîãî ðàçâèòèÿ êðûñÿò â óñëî-
âèÿõ èçáûòêà óãëåâîäîâ è æèðîâ âñëåäñòâèå ãèïåð-
êàëîðèéíîé äèåòû ìàòåðåé. 

Òàêèì îáðàçîì, óïîòðåáëåíèå ïèùè ñ èçáûòî÷-
íûì ñîäåðæàíèåì óãëåâîäîâ ïðèâîäèò ê ãèïåðèíñó-
ëèíåìèè. Îäíàêî â ñâÿçè ñ òåì, ÷òî óðîâåíü ãëèêåìèè 
îñòàåòñÿ ïîâûøåííûì, ó æèâîòíûõ ìîæíî ïðåäïî-
ëîæèòü ðàçâèòèå èíñóëèíðåçèñòåíòíîñòè èíñóëèíî-
çàâèñèìûõ òêàíåé [8]. Ñëåäîâàòåëüíî, èçáûòî÷íîå 
ïîñòóïëåíèå ãëþêîçû ñ ïèùåé, íåäîñòàòî÷íîå ïî-
òðåáëåíèå ãëþêîçû òêàíÿìè, èçáûòî÷íàÿ ïðîäóêöèÿ 
ãëþêîçû ýòèìè òêàíÿìè ïðèâîäÿùèå ê ãèïåðãëèêå-
ìèè, òðåáóþò âûðàáîòêè åùå áîëüøåãî êîëè÷åñòâà 
èíñóëèíà β-êëåòêàìè ÏÆ. Ïîñòåïåííî ðàçâèâàåòñÿ 
õðîíè÷åñêàÿ êîìïåíñàòîðíàÿ ãèïåðèíñóëèíåìèÿ, 
êîòîðàÿ ÿâëÿåòñÿ âòîðè÷íîé è èìååò ïðèñïîñîáè-
òåëüíîå çíà÷åíèå äëÿ óìåíüøåíèÿ óðîâíÿ ãëèêåìèè. 
Èçâåñòíî, ÷òî ãèïåðãëèêåìèÿ èíäóöèðóåò âûðàáîòêó 
ñâîáîäíûõ ðàäèêàëîâ êèñëîðîäà â êîíöåíòðàöèÿõ, 
êîòîðûå òîêñè÷íî (ãëþêîçîòîêñè÷íîñòü) âëèÿþò íà 
β-êëåòêè ÏÆ [8], ìîãóò ïðèâîäèòü ê äèñòðîôèè è èõ 
ãèáåëè, ñíèæàÿ ïðè ýòîì ñåêðåöèþ èíñóëèíà, ÷òî 

â ñâîþ î÷åðåäü ñïîñîáñòâóåò àêòèâàöèè ãëþêîíå-
îãåíåçà. Îòñóòñòâèå àäåêâàòíîãî óðîâíþ ãëþêîçû 
âûáðîñà èíñóëèíà ïðèâîäèò ê ñäâèãó ðàâíîâåñèÿ 
ìåæäó ãîðìîíàìè â ñòîðîíó êîíòðèíñóëÿðíûõ ôàê-
òîðîâ [1], ñòèìóëèðóþùèõ ëèïîëèç, ãëèêîëèç è ãëþ-
êîíåîãåíåç, ñ ïîñëåäóþùèì ðàçâèòèåì ãèïåðãëèêå-
ìèè. Âûñîêèé óðîâåíü ÍÝÆÊ èíãèáèðóåò ãëèêîëèç 
(ïóò¸ì óãíåòåíèÿ ïèðóâàòäåãèäðîãåíàçû). Ñíèæå-
íèå åãî èíòåíñèâíîñòè â -êëåòêàõ âåä¸ò ê óìåíü-
øåíèþ îáðàçîâàíèÿ ÀÒÔ, ÿâëÿþùåãîñÿ âàæíåéøèì 
ñòèìóëÿòîðîì ñåêðåöèè èíñóëèíà, â ðåçóëüòàòå 
÷åãî ìîæåò âîçíèêàòü ãèïîèíñóëèíåìèÿ [3]. Êðîìå 
òîãî, óâåëè÷åíèå óðîâíÿ ÍÝÆÊ ìîæåò îêàçûâàòü 
ïðÿìîå òîêñè÷åñêîå äåéñòâèå (ëèïîòîêñè÷íîñòü) íà 
β-êëåòêè ÏÆ ïóò¸ì ïîâûøåíèÿ ñêîðîñòè îáðàçîâà-
íèÿ îêñèäà àçîòà [1], êîòîðûé íàðóøàåò ôóíêöèþ 
β-êëåòîê, âûçûâàåò ïðîãðåññèðóþùåå ñíèæåíèå èõ 
ìàññû [1], çíà÷èòåëüíî óñèëèâàåò ïðîöåññû àïîïòî-
çà â β-êëåòêàõ è, â êîíå÷íîì ñ÷¸òå, ìîæåò âûçâàòü èõ 
ãèáåëü [1], ÷òî åñòåñòâåííî ïðèâåä¸ò ê ðàçâèòèþ ãè-
ïîèíñóëèíåìèè. Â êîíå÷íîì ñ÷¸òå, ïðè ìåòàáîëèç-
ìå æèðíûõ êèñëîò îáðàçóþòñÿ ÊÒ, êîòîðûå è îòðàæà-
þò âíóòðèêëåòî÷íûé äåôèöèò ãëþêîçû, è â óñëîâèÿõ 
äåôèöèòà êèñëîðîäà ìîãóò ïîâðåæäàòü êëåòî÷íûå 
ìåìáðàíû è ðàçîáùàòü îêèñëåíèå è ôîñôîðèëèðî-
âàíèå â ìèòîõîíäðèÿõ êëåòîê [6]. Âûñîêèå óðîâíè 
ÍÝÆÊ è ãëþêîçà îêàçûâàþò ñîâìåñòíîå èíãèáèðó-
þùåå âëèÿíèå íà èñïîëüçîâàíèå äðóã äðóãà â êà÷å-
ñòâå èñòî÷íèêà ýíåðãèè: ïðè äîñòóïíîñòè ÍÝÆÊ â 
êà÷åñòâå ýíåðãîñóáñòðàòà, èõ ìåòàáîëèçì îáóñëîâ-
ëèâàåò âûñîêèé óðîâåíü àöåòèë-ÊîÀ â êëåòî÷íûõ ìè-
òîõîíäðèÿõ, ÷òî ïðèâîäèò ê íàðóøåíèþ èñïîëüçîâà-
íèÿ ãëþêîçû â êà÷åñòâå èñòî÷íèêà ýíåðãèè [8]. 

Âûâîäû. 
1. Ó âñåõ áåðåìåííûõ êðûñ, íàõîäèâøèõñÿ íà 

ãèïåðêàëîðèéíîé äèåòå, íàáëþäàþòñÿ ìîðôîôóíê-
öèîíàëüíûå èçìåíåíèÿ ÏÆ. Ãèïåðïëàçèÿ è ãèïåð-
òðîôèÿ ýêçî- è ýíäîêðèíîöèòîâ, ïîÿâëåíèå âíîâü 
îáðàçîâàííûõ ìåëêèõ ÎË, äîñòàòî÷íî âûñîêàÿ 
ìîðôîôóíêöèîíàëüíàÿ àêòèâíîñòü â ñòðóêòóðíûõ 
êîìïîíåíòàõ ÏÆ ÿâëÿþòñÿ îòðàæåíèåì êîìïåíñà-
òîðíî-ïðèñïîñîáèòåëüíîé ðåàêöèè â îòâåò íà ïåðå-
åäàíèå; îäíîâðåìåííîå óñèëåíèå äèñòðîôè÷åñêèõ, 
ñêëåðîòè÷åñêèõ ïðîöåññîâ, àïîïòîçà â ýêçî- è ýí-
äîêðèíîöèòàõ ñâèäåòåëüñòâóåò î íàñòóïàþùåì èñ-
òîùåíèè ýíäîêðèíîöèòîâ ïîñëå ôóíêöèîíàëüíîãî 
ïåðåíàïðÿæåíèÿ èíñóëÿðíîãî àïïàðàòà æèâîòíûõ 
âñëåäñòâèå äëèòåëüíîé àëèìåíòàðíîé ãèïåðãëèêå-
ìèè. 

2. Óïîòðåáëåíèå ïèùè ñ èçáûòî÷íûì ñîäåð-
æàíèåì óãëåâîäîâ è æèðîâ â ðàöè-îíå ïèòàíèå 
áåðåìåííûõ êðûñ, ïðèâîäèò ê êîìïåíñàòîðíîé ãè-
ïåðòðîôèè β-êëåòîê ÏÆ è îáóñëàâëèâàåò èõ êîì-
ïåíñàòîðíóþ ãèïåðôóíêöèþ ñ ãèïåðïðîäóêöèåé 
èíñóëèíà. Ãèïåðèíñóëèíåìèÿ ñòèìóëèðóåò óâåëè÷å-
íèå óðîâíÿ êîíòðèíñóëÿðîâ è ñâÿçàííóþ ñ ýòèì ãè-
ïåðãëèêåìèþ. Â òàêîé ñèòóàöèè ãèïåðèíñóëèíåìèÿ 
ÿâëÿåòñÿ âòîðè÷íîé è èìååò ïðèñïîñîáèòåëüíîå 
çíà÷åíèå äëÿ óìåíüøåíèÿ óðîâíÿ ãëèêåìèè. Ñî-
÷åòàíèå ãèïåðãëèêåìèè ñ ãèïåðèíñóëèíåìèåé ñâè-
äåòåëüñòâóåò î ðàçâèòèè èíñóëèíîðåçèñòåíòíîñòè 
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èíñóëèíîçàâèñèìûõ òêàíåé. Àðãóìåíòîì â ïîëüçó 
òàêîé òðàêòîâêè ïîëó÷åííûõ äàííûõ ÿâëÿåòñÿ âûñî-
êèé óðîâåíü â êðîâè ÍÝÆÊ è óâåëè÷åíèå ÊÒ, îòðàæà-
þùèå âíóòðèêëåòî÷íûé äåôèöèò ãëþêîçû è ñâÿçàí-
íîå ñ ýòèì íàðóøåíèå ìåòàáîëèçìà â ìèòîõîíäðèÿõ 
ñâîáîäíûõ æèðíûõ êèñëîò ÷åðåç β-îêèñëåíèå è íà-
ðóøåíèå ìåòàáîëèçìà àöåòèë-ÊîÀ â öèêëå Êðåáñà. 

3. Ãèïåðêàëîðèéíàÿ äèåòà â ïåðèîä áåðåìåí-
íîñòè êðûñ íåãàòèâíî âëèÿåò íà ìîðôîëîãèþ è 
ôóíêöèþ ÏÆ èõ ïîòîìñòâà. Ïðèçíàêè ìîðôîôóíê-
öèîíàëüíûõ íàðóøåíèé ÏÆ èìåþòñÿ óæå ó íîâî-
ðîæäåííûõ êðûñÿò è ïî ìåðå ðîñòà æèâîòíûõ óñóãó-
áëÿþòñÿ (íåñìîòðÿ íà íîðìàëüíûé ðåæèì ïèòàíèÿ), 
ÿâëÿÿñü ôàêòîðîì ðèñêà ðàçâèòèÿ õðîíè÷åñêîé 
ïàíêðåàòè÷åñêîé ýêçî- è ýíäîêðèííîé íåäîñòàòî÷-
íîñòè. 

4. Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ ñâè-
äåòåëüñòâóþò î òîì, ÷òî ãèïåðêàëîðèéíàÿ äèåòà áå-
ðåìåííûõ êðûñ ñ ïîâûøåííûì ñîäåðæàíèåì óãëå-
âîäîâ è æèðîâ ÿâëÿåòñÿ ñóùåñòâåííûì ôàêòîðîì 
ðèñêà ðàçâèòèÿ õðîíè÷åñêîé ïàíêðåàòè÷åñêîé íå-

äîñòàòî÷íîñòè è ñàõàðíîãî äèàáåòà â äàëüíåéøåì 
íå òîëüêî ó ñàìèõ êðûñ, íî è ó èõ ïîòîìñòâà. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ ñâèäå-
òåëüñòâóþò î ïåðñïåêòèâíîñòè äàëüíåéøèõ íàó÷íûõ 
ðàçðàáîòîê â äàííîì íàïðàâëåíèè, ïîñêîëüêó íà ñå-
ãîäíÿ åù¸ îñòàþòñÿ íåèçó÷åííûìè âîïðîñû, êàñàþ-
ùèåñÿ äàëüíåéøåé äèíàìèêè ìîðôîôóíêöèîíàëü-
íûõ èçìåíåíèé ÏÆ ó ïîòîìñòâà êðûñ, ïîëó÷àâøèõ 
âî âðåìÿ áåðåìåííîñòè ãèïåðêàëîðèéíóþ äèåòó, 
çíà÷èìîñòü ýòèõ èçìåíåíèé íà ñòàíîâëåíèå ðåïðî-
äóêòèâíîé ôóíêöèè ó ýòèõ æèâîòíûõ è çäîðîâüå èõ 
ïîòîìñòâà, ðåàëüíóþ óãðîçó ôîðìèðîâàíèÿ õðîíè-
÷åñêèõ çàáîëåâàíèé ÏÆ (â òîì ÷èñëå è ñàõàðíîãî 
äèàáåòà) â çðåëîì âîçðàñòå æèâîòíûõ. Âûÿñíåíèå 
ýòèõ âîïðîñîâ íà óðîâíå ýêñïåðèìåíòà èìååò âàæ-
íîå çíà÷åíèå äëÿ óãëóáëåíèÿ çíàíèé îòíîñèòåëüíî 
ïàòîãåíåçà ïîâðåæäåíèÿ ÏÆ ïðè ãèïåðêàëîðèéíîé 
äèåòå ó âçðîñëûõ ëþäåé è äåòåé, à çíà÷èò è ñîâåð-
øåíñòâîâàíèÿ ìåòîäîâ ïðîôèëàêòèêè è ëå÷åíèÿ ó 
íèõ çàáîëåâàíèé ÏÆ. 
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ÍÀ ÌÎÐÔÎÔÓÍÊÖ²ÎÍÀËÜÍÈÉ ÑÒÀÍ Ï²ÄØËÓÍÊÎÂÎ¯ ÇÀËÎÇÈ ÂÀÃ²ÒÍÈÕ ÙÓÐ²Â ÒÀ ¯Õ ÍÀÙÀÄÊ²Â
Í³êîëàºâà Î. Â., Êîâàëüöîâà Ì. Â., Òàòàðêî Ñ. Â., Ë³òâèíåíêî Î. Þ. 
Ðåçþìå. Ó ï³äøëóíêîâ³é çàëîç³ ùóð³â, ÿê³ îòðèìóâàëè ã³ïåðêàëîð³éíó ä³ºòó, òà ó ¿õíüîãî ïîòîìñòâà âèÿâ-

ëåíà ã³ïåðôåðìåíòåì³ÿ íà òë³ ìîðôîëîã³÷íèõ çì³í (ã³ïåðïëàç³ÿ òà ã³ïåðòðîô³ÿ åêçî- òà åíäîêðèíîöèò³â ç îä-
íî÷àñíèì ïîñèëåííÿì äèñòðîô³÷íèõ ïðîöåñ³â ó íèõ), ÿêà ñâ³ä÷èòü ïðî ã³ïåðïàíêðåàòèçì; âèçíà÷åíà ã³ïåð³í-
ñóë³íåì³ÿ ó ïîºäíàíí³ ç ã³ïåðêîðòèêîñòåðíåì³ºþ (ó ùóð³â) òà ã³ïîêîðòèêîñòåðîíåì³ºþ (ó ÷àñòèíè ùóðÿò), ÿêà 
îáóìîâëþº àêòèâ³çàö³þ ïðîöåñ³â êàòàáîë³çìó, ç ðîçâèòêîì ã³ïåðãë³êåì³¿, ã³ïîïðîòå¿íåì³¿, à òàêîæ ï³äâèùåííÿ 
ÍÅÆÊ òà êåòîíîâèõ ò³ë. Ïîä³áí³ çì³íè º ôàêòîðîì ðèçèêó ðîçâèòêó õðîí³÷íî¿ ïàíêðåàòè÷íî¿ íåäîñòàòíîñò³ òà 
öóêðîâîãî ä³àáåòó ó ïîäàëüøîìó íå ò³ëüêè ó ñàìèõ ùóð³â, à é ó ¿õ íàùàäê³â. 

Êëþ÷îâ³ ñëîâà: ã³ïåðêàëîð³éíà ä³ºòà, ìîðôîôóíêö³îíàëüíèé ñòàí ï³äøëóíêîâî¿ çàëîçè, âàã³òí³ ùóðè òà 
¿õ ïîòîìñòâî. 
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âûÿâëåíà ãèïåðôåðìåíòåìèÿ íà ôîíå ìîðôîëîãè÷åñêèõ èçìåíåíèé (ãèïåðïëàçèÿ è ãèïåðòðîôèÿ ýêçî- è 
ýíäîêðèíîöèòîâ ñ îäíîâðåìåííûì óñèëåíèåì äèñòðîôè÷åñêèõ ïðîöåññîâ â íèõ) ñâèäåòåëüñòâóþùàÿ îá 
ãèïåðïàíêðåàòèçìå; îïðåäåëåíà ãèïåðèíñóëèíåìèÿ â ñî÷åòàíèè ñ ãèïåðêîðòèêîñòåðîíåìèåé (ó êðûñ) è 
ãèïîêîðòèêîñòåðîíåìèåé (ó ÷àñòè êðûñÿò), êîòîðàÿ îáóñëîâëèâàåò àêòèâèçàöèþ ïðîöåññîâ êàòàáîëèçìà, 
ñ ðàçâèòèåì ãèïåðãëèêåìèè, ãèïîïðîòåèíåìèè, à òàê æå ïîâûøåíèå ÍÝÆÊ è êåòîíîâûõ òåë. Ïîäîáíûå èç-
ìåíåíèÿ ÿâëÿþòñÿ ôàêòîðîì ðèñêà ðàçâèòèÿ õðîíè÷åñêîé ïàíêðåàòè÷åñêîé íåäîñòàòî÷íîñòè è ñàõàðíîãî 
äèàáåòà â äàëüíåéøåì íå òîëüêî ó ñàìèõ êðûñ, íî è ó èõ ïîòîìñòâà. 

Êëþ÷åâûå ñëîâà: ãèïåðêàëîðèéíàÿ äèåòà, ìîðôîôóíêöèîíàëüíîå ñîñòîÿíèå ïîäæåëóäî÷íîé æåëåçû, 
áåðåìåííûå êðûñû è èõ ïîòîìñòâî. 
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The Effect of an Unbalanced Diet with High Content of Carbohydrates and Fats on Morphology and 

Function of the Pancreas in Pregnant Rats and their Offspring
Nikolayeva O., Kovaltsova M., Tatarko S., Lytvynenko E. 
Abstract. An actual problem of modern medicine is the pathology of the pancreas. Pancreatic diseases are 

much more common than diagnosed. The effect of exogenous pathogenic factors on the development of pan-
creatic dysfunction is not sufficiently investigated. The aim of the study was to investigate the morphological and 
functional characteristics of the pancreas in rats and their offspring under the influence of nutritional factors on the 
system of the mother-fetus. Before pregnancy and during pregnancy the female rats were fed with an increased 
amount of carbohydrates. The control group of animals was kept in standard vivarium conditions with normal bal-
anced diet. Morphological processing included a set of histological and histochemical methods. Assessment of the 
secretory activity of the pancreas and hormones- substratum relationships examined using biochemical method. 
The experiments were carried out in compliance with the ethical principles of treating animals. In the pancreas of 
pregnant rats treated with hypercaloric diet and their offspring, morphological changes were revealed. Hyperplasia 
and hypertrophy of exocrine cells and endocrine cells, the appearance of small islets of Langerhans, moderate 
morphofunctional activity in a group of exocrine cells and endocrine cells represent compensatory-adaptive reac-
tion. Strengthening dystrophic and sclerotic processes, as well as apoptosis in exocrine cells and endocrine cells, 
indicates the beginning of cells exhaustion after functional overstrain of the pancreas due to prolonged alimentary 
hyperglycemia. Just occurred moderately severe inflammatory infiltration with lymphocytes, plasma cells with a 
significant amount of admixture of neutrophils in the course of connective tissue layers. At the same time, an in-
crease of levels of lipase and α-amylase and decrease of α

1
-antitrypsin in the blood were marked, which indicates 

hyperpancreatism. Hyperenzymemia on a background of the marked morphological changes of the pancreas was 
caused by hyperactivity of intact exocrine cells. Also, high level of insulin combined with hypercorticosteronemia 
(in rats) and hypocorticosteronemia (in some offspring) was revealed, which probably has a compensatory charac-
ter and causes the activation of catabolic processes. This is evidenced by hyperglycemia, mild hypoproteinemia, 
insignificant increased level of fatty acids and significant increased level of ketone bodies. Thus consumption of 
excessive carbohydrates and fats in the diet of pregnant rats leads to compensatory hypertrophy of β-cells in the 
pancreas and determines their compensatory hyperfunction with overproduction of insulin. Hyperinsulinemia stim-
ulates an increase in the level of corticosterone and associated hyperglycemia. Under such conditions, hyperinsu-
linemia is secondary and has an adaptive value in reducing the level of glycemia. The combination of hyperglycemia 
with hyperinsulinemia indicates the development of insulin resistance in insulin-dependent tissues. The argument 
in favor of such an interpretation of the data is the high level of fatty acids in the blood and an increase in the amount 
of ketone bodies, reflecting the intracellular glucose deficiency and related metabolic disorders in the mitochondria 
of free fatty acids through β-oxidation and metabolism disorders of acetyl-CoA in the Krebs cycle. Symptoms of 
morphofunctional disorders are obvious even in the pancreas of newborn rats (and they are similar to those of their 
mothers); and, as the animals grow, they aggravate despite normal diet. The results of the study indicate that the 
hypercaloric diet of pregnant rats with a high content of carbohydrates and fats is a significant risk factor for devel-
opment of chronic pancreatic insufficiency and diabetes not only in rats, but also in their offspring. 

Key words: hypercaloric diet, morphology and function of the pancreas, pregnant rats and their offspring. 
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