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Ðåçþìå. Âûñîêèé óðîâåíü ðàñïðîñòðàíåííîñòè ñàõàðíîãî

äèàáåòà â ìèðå äèêòóåò íåîáõîäèìîñòü âñåñòîðîííåãî èçó÷åíèÿ

ñëîæíîé ðåãóëÿöèè ñåêðåòîðíîé àêòèâíîñòè ýíäîêðèíîöèòîâ

ïîäæåëóäî÷íîé æåëåçû. Ñ öåëüþ èçó÷åíèÿ ìîðôîôóíêöèî-

íàëüíîãî ñîñòîÿíèÿ áåòà- è àìèëèíñèíòåçèðóþùèõ êëåòîê

ïàíêðåàòè÷åñêèõ îñòðîâêîâ â äèíàìèêå ðàçâèòèÿ ñàõàðíîãî

äèàáåòà, ïðîòåêàþùåãî ïî òèïó 1, ñàìöàì êðûñ ëèíèè Wistar

èíäóöèðîâàëè ýêñïåðèìåíòàëüíûé ñàõàðíûé äèàáåò ñòðåïòîçî-

òîöèíîì. Îáíàðóæåííûå èçìåíåíèÿ ìîðôîôóíêöèîíàëüíûõ

ïàðàìåòðîâ ïàíêðåàòè÷åñêèõ îñòðîâêîâ, à òàêæå áåòà- è

àìèëèíñèíòåçèðóþùèõ êëåòîê ïðè ýêñïåðèìåíòàëüíîì ñàõàðíîì

äèàáåòå îòðàæàþò âêëþ÷åíèå êîìïåíñàòîðíûõ ìåõàíèçìîâ,

íàïðàâëåííûõ íà íîðìàëèçàöèþ êîíöåíòðàöèè ãëþêîçû êðîâè.

Îäíàêî â óñëîâèÿõ ìàññîâîé äåñòðóêöèè áåòà-êëåòîê àäàï-

òàöèîííûå âîçìîæíîñòè èíñóëÿðíîãî àïïàðàòà êðàéíå îãðà-

íè÷åíû, âñëåäñòâèå ÷åãî íå äîñòèãàåòñÿ íîðìîãëèêåìè÷åñêîå

ñîñòîÿíèå.

Êëþ÷åâûå ñëîâà: ñàõàðíûé äèàáåò,

áåòà-êëåòêè, àìèëèíñèíòåçè-

ðóþùèå êëåòêè, ãèïåðãëèêåìèÿ.

Ââåäåíèå

Ñîãëàñíî ñòàòèñòèêå ÂÎÇ, åæåãîäíî êîëè-
÷åñòâî áîëüíûõ ñàõàðíûì äèàáåòîì (ÑÄ)
óâåëè÷èâàåòñÿ íà 15 %, â Óêðàèíå - íà 10-11 %.
Ïî äàííûì ìèðîâîé ñòàòèñòèêè, êàæäûå 13-15
ëåò êîëè÷åñòâî ñòðàäàþùèõ ýòèì íåäóãîì
óäâàèâàåòñÿ. Ýòà òåíäåíöèÿ îòìå÷àåòñÿ è â
Óêðàèíå. Ðàííÿÿ èíâàëèäèçàöèÿ è âûñîêàÿ
ñìåðòíîñòü (òðåòüå ìåñòî ïîñëå ñåðäå÷íî-ñîñó-
äèñòîé è îíêîïàòîëîãèè) ïîñëóæèëà îñíîâîé äëÿ
îïðåäåëåíèÿ Ñåíò-Âèíñåíòñêîé äåêëàðàöèåé
(1989 ã.) ãëîáàëüíîé êîíöåïöèè ëå÷åíèÿ è ïðî-
ôèëàêòèêè ÑÄ, îñíîâíûìè äîëãîñðî÷íûìè
öåëÿìè êîòîðîé áûëè óëó÷øåíèå ñîñòîÿíèÿ çäî-
ðîâüÿ ëèö ñ ÑÄ è ïðèáëèæåíèå ê ñðåäíåñòàòèñ-
òè÷åñêèì ïîêàçàòåëÿì ïðîäîëæèòåëüíîñòè è
êà÷åñòâà æèçíè, à òàêæå ëå÷åíèå ïàöèåíòîâ ñ ÑÄ
è ïðåäóïðåæäåíèå åãî îñëîæíåíèé ïóò¸ì èíòåí-
ñèôèêàöèè èññëåäîâàíèé. Âñåñòîðîííåå èçó÷åíèå
ýíäîêðèííîãî àïïàðàòà ïîäæåëóäî÷íîé æåëåçû
êàê "ìèíè-îðãàíà" ñî ñëîæíîé ðåãóëÿöèåé ñåêðå-
òîðíîé àêòèâíîñòè ýíäîêðèíîöèòîâ ïîêàçàëî
ó÷àñòèå ïàíêðåàòè÷åñêîãî ãîðìîíà àìèëèíà ñ
øèðîêèì ñïåêòðîì áèîëîãè÷åñêîé àêòèâíîñòè [1]
â ðåãóëÿöèè óãëåâîäíîãî îáìåíà. Èñõîäÿ èç äîñ-
òàòî÷íî èçâåñòíûõ ôàêòîâ î êîñåêðåöèè èíñó-
ëèíà è àìèëèíà, äåôèöèòà ýòèõ ãîðìîíîâ ïðè ÑÄ
1 òèïà è ïîçäíèõ ñòàäèÿõ ÑÄ 2 òèïà, ñî÷åòàíèÿ

ãèïåðèíñóëèíåìèè ñ ãèïåðàìèëèíåìèåé ïðè ÑÄ 2
òèïà, ñòàíîâèòñÿ î÷åâèäíûì âçàèìîäåéñòâèå
ýòèõ ãîðìîíîâ â ïàòîãåíåçå íàðóøåíèé óãëåâîä-
íîãî ãîìåîñòàçà. Â íàñòîÿùåì èññëåäîâàíèè ìû
ïûòàëèñü ñâÿçàòü ïðîãðåññèðóþùèé õàðàêòåð òå-
÷åíèÿ äèàáåòà è íåñîñòîÿòåëüíîñòü êîìïåíñàòîð-
íûõ ìåõàíèçìîâ, ïîääåðæèâàþùèõ íîðìîãëèêå-
ìèþ, ñ èçìåíåíèÿìè ìîðôîôóíêöèîíàëüíîãî ñîñ-
òîÿíèÿ áåòà- è àìèëèíñèíòåçèðóþùèõ êëåòîê.

Öåëü èññëåäîâàíèÿ

Èçó÷èòü ìîðôîôóíêöèîíàëüíîå ñîñòîÿíèå
áåòà- è àìèëèíñèíòåçèðóþùèõ êëåòîê ïàíê-
ðåàòè÷åñêèõ îñòðîâêîâ â äèíàìèêå ðàçâèòèÿ
ñòðåïòîçîòîöèí-èíäóöèðîâàííîãî ñàõàðíîãî äèà-
áåòà ó ýêñïåðèìåíòàëüíûõ æèâîòíûõ.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïðîâåäåíû íà 50 ñàìöàõ êðûñ
ëèíèè Wistar â âîçðàñòå 7-8 ìåñÿöåâ ñ ìàññîé
230-250 ã, ïîëó÷åííûõ èç ïèòîìíèêà Îáúå-
äèíåíèÿ âåòåðèíàðíîé ìåäèöèíû ÏÏ "Áèîìî-
äåëüñåðâèñ" (Èíñòèòóò ôàðìàêîëîãèè è òîêñèêî-
ëîãèè ÀÌÍ Óêðàèíû, ã. Êèåâ). Ýêñïåðè-
ìåíòàëüíàÿ ÷àñòü ðàáîòû âûïîëíåíà â ñîîò-
âåòñòâèè ñ íàöèîíàëüíûìè "Îáùèìè ýòè÷åñêèìè
ïðèíöèïàìè ýêñïåðèìåíòîâ íà æèâîòíûõ"
(Óêðàèíà, 2001), êîòîðûå ñîãëàñóþòñÿ ñ ïîëî-
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æåíèÿìè "Åâðîïåéñêîé êîíâåíöèè î çàùèòå
ïîçâîíî÷íûõ æèâîòíûõ, èñïîëüçóþùèõñÿ äëÿ
ýêñïåðèìåíòàëüíûõ è äðóãèõ íàó÷íûõ öåëåé"
(Ñòðàñáóðã, 1985) ñ ñîáëþäåíèåì óñëîâèé,
îïðåäåëåííûõ Ïîðÿäêîì ïðîâåäåíèÿ íàó÷íûìè
ó÷ðåæäåíèÿìè èññëåäîâàíèé, ýêñïåðèìåíòîâ íà
æèâîòíûõ, óòâåðæäåííîãî ïðèêàçîì Ìèíèñ-
òåðñòâà îáðàçîâàíèÿ è íàóêè, ìîëîäåæè è ñïîðòà
Óêðàèíû îò 01.03.2012 ¹ 249, çàðåãèñòðè-
ðîâàííîãî â Ìèíèñòåðñòâå þñòèöèè Óêðàèíû 16
ìàðòà 2012 ã. ¹ 410/20729.

Âñå æèâîòíûå áûëè ðàçäåëåíû íà 4 ãðóïïû
ïî 10 îñîáåé â êàæäîé: 1) æèâîòíûå ñ òå÷åíèåì
ýêñïåðèìåíòàëüíîãî ñàõàðíîãî äèàáåòà (ÝÑÄ) 3
íåäåëè; 2) æèâîòíûå ñ òå÷åíèåì ÝÑÄ 5 íåäåëü;
3) ñ èíòðàïåðèòîíåàëüíûì ââåäåíèåì öèòðàòíîãî
áóôåðà; 4) êîíòðîëüíàÿ (èíòàêòíàÿ) ãðóïïà. Ìî-
äåëèðîâàíèå ÝÑÄ ïðîâîäèëîñü â äíåâíîå âðåìÿ
ïîñëå 24-÷àñîâîãî ãîëîäàíèÿ æèâîòíûõ. Ïîñëå
âçâåøèâàíèÿ ñàìöàì èíòðàïåðèòîíåàëüíî îäíîê-
ðàòíî ââîäèëè ñòðåïòîçîòîöèí (SIGMA Chemical,
ÑØÀ) â äîçå 50 ìã/êã [2], ðàñòâîðåííûé â 0,5 ìë
0,1 Ì öèòðàòíîãî áóôåðà (ðÍ 4,5). Íà 7-å ñóòêè
ïîñëå èíúåêöèè ïðè óñòàíîâëåíèè ãèïåðãëèêåìèè
(êîíöåíòðàöèÿ ãëþêîçû êðîâè èç õâîñòîâîé âåíû
âûøå 8,6 ììîëü/ë) æèâîòíûõ îòáèðàëè â ýêñïå-
ðèìåíòàëüíóþ ãðóïïó. Äëèòåëüíîñòü òå÷åíèÿ
ÝÑÄ îïðåäåëÿëàñü ñ ìîìåíòà ââåäåíèÿ ñòðåï-
òîçîòîöèíà. Äëÿ èñêëþ÷åíèÿ ýôôåêòà èíòðàïå-
ðèòîíåàëüíîãî ââåäåíèÿ 10 ñàìöàì ââîäèëè 0,5
ìë 0,1 Ì öèòðàòíîãî áóôåðà (ðÍ 4,5). Ïðè ýòîì
ïîêàçàòåëè êîíöåíòðàöèè ãëþêîçû êðîâè ó íèõ
ñòàòèñòè÷åñêè çíà÷èìî íå îòëè÷àëèñü îò àíà-
ëîãè÷íûõ ïîêàçàòåëåé ñàìöîâ êîíòðîëüíîé ãðóï-
ïû è íå ïðåâûøàëè 4,6-4,7 ììîëü/ë. Â óñòà-
íîâëåííûå ñðîêè (3 è 5 íåäåëü) æèâîòíûõ âûâî-
äèëè èç ýêñïåðèìåíòà ïîñëå 12 ÷àñîâîãî ãîëî-
äàíèÿ ìåòîäîì îäíîìîìåíòíîé äåêàïèòàöèè ïîä
íàðêîçîì (ýòàìèíàë íàòðèÿ 40 ìã/êã âíóòðèá-
ðþøèííî). Èçâëå÷åííóþ ïîäæåëóäî÷íóþ æåëåçó
â òå÷åíèå 20 ÷àñîâ âûäåðæèâàëè â ôèêñàòîðå
Áóýíà ïðè êîìíàòíîé òåìïåðàòóðå è ïîñëå ñòàí-
äàðòíîé ãèñòîëîãè÷åñêîé îáðàáîòêè çàëèâàëè â
ïàðàôèí.

Ñåðèéíûå ñðåçû èç ðàçëè÷íûõ ó÷àñòêîâ ïîä-
æåëóäî÷íîé æåëåçû òîëùèíîé 5 ìêì ãîòîâèëè íà
ðîòàöèîííîì ìèêðîòîìå MICROM HR-360 (Mic-
rom, Ãåðìàíèÿ). Äëÿ èäåíòèôèêàöèè áåòà- è
àìèëèíñèíòåçèðóþùèõ êëåòîê èçó÷àëèñü ñåðèé-
íûå ñðåçû ïîäæåëóäî÷íîé æåëåçû ñ èñïîëüçî-
âàíèåì íàáîðîâ äëÿ èììóíîôëþîðåñöåíòíîãî
âûÿâëåíèÿ èíñóëèíà è àìèëèíà â òêàíÿõ ïðîèç-
âîäñòâà ôèðìû Peninsula Laboratories Inc.
(ÑØÀ). Èäåíòèôèêàöèþ ïàíêðåàòè÷åñêèõ îñò-
ðîâêîâ îñóùåñòâëÿëè ñ èñïîëüçîâàíèåì êîì-

ïüþòåðíîé ñèñòåìû öèôðîâîãî àíàëèçà èçîá-
ðàæåíèÿ VIDAS-386 (Kontron Elektronik, Ãåðìà-
íèÿ) â óëüòðàôèîëåòîâîì ñïåêòðå ïîä ìèêðîñ-
êîïîì Axioskop ñ ôëþîðåñöåíòíîé ïðèñòàâêîé
(Zeiss, Ãåðìàíèÿ). Ïîëó÷àåìîå èçîáðàæåíèå ââî-
äèëîñü ïîñðåäñòâîì 8-áèòíîé CCD-âèäåîêàìåðû
COHU-4922 (COHU Inc., ÑØÀ) â êîìïüþ-
òåðíóþ ñèñòåìó öèôðîâîãî àíàëèçà èçîáðàæåíèÿ
VIDAS-386 (Kontron Elektronik, Ãåðìàíèÿ). Â
àâòîìàòè÷åñêîì ðåæèìå îïðåäåëÿëàñü èíòåí-
ñèâíîñòü èììóíîôëþîðåñöåíöèè ñ ïîìîùüþ ïà-
êåòà ïðèêëàäíûõ ïðîãðàìì VIDAS-2.5 (Kontron
Elektronik, Ãåðìàíèÿ). Âû÷èñëÿëèñü ïîêàçàòåëè,
õàðàêòåðèçóþùèå êîíöåíòðàöèþ ãîðìîíîâ è èõ
ñîäåðæàíèå â îñòðîâêå. Äëÿ êàæäîãî èäåíòè-
ôèöèðîâàííîãî ïàíêðåàòè÷åñêîãî îñòðîâêà èçó÷à-
ëèñü ìîðôîìåòðè÷åñêèå ïàðàìåòðû, îïðåäå-
ëÿåìûå â àâòîìàòè÷åñêîì ðåæèìå: ïëîùàäü
ïàíêðåàòè÷åñêîãî îñòðîâêà (ìêì2); ïëîùàäü èì-
ìóíîðåàêòèâíîãî ìàòåðèàëà â îñòðîâêå (ìêì2);
ïîêàçàòåëè ïëîùàäè è êîëè÷åñòâà áåòà- è àìè-
ëèíñèíòåçèðóþùèõ êëåòîê â ïëîùàäè ñðåçà ïàíê-
ðåàòè÷åñêîãî îñòðîâêà, ðàññ÷èòûâàåìûå â
èíòåðàêòèâíîì ðåæèìå. Ãëèêåìèÿ êîíòðîëè-
ðîâàëàñü ãëþêîìåòðîì "SUPER GLUCOCARD-
II" (Arkray Factory, ßïîíèÿ), îïðåäåëÿþùèì êîí-
öåíòðàöèþ ãëþêîçû êðîâè ãëþêîçîîêñèäàçíûì
ìåòîäîì. Ïîëó÷åííûå öèôðîâûå äàííûå
îáðàáàòûâàëè íà IBM-ñîâìåñòèìûõ ïåðñî-
íàëüíûõ êîìïüþòåðàõ ïàêåòîì ïðèêëàäíûõ è
ñòàòèñòè÷åñêèõ ïðîãðàìì VIDAS-2.5 (Kontron
Elektronik, Ãåðìàíèÿ) è EXCEL (Microsoft Corp.,
ÑØÀ). Äëÿ âñåõ ïîêàçàòåëåé ðàññ÷èòûâàëîñü
çíà÷åíèå ñðåäíåé àðèôìåòè÷åñêîé âûáîðêè (Ì),
åå äèñïåðñèè è îøèáêè ñðåäíåé (m). Ñòàòèñ-
òè÷åñêè çíà÷èìûå îòëè÷èÿ ðåçóëüòàòîâ ñåðèéíûõ
èññëåäîâàíèé, äëÿ êîòîðûõ ð<0,05, áûëè óñòà-
íîâëåíû ìåòîäîì ANOVA [3].

Îáñóæäåíèå ðåçóëüòàòîâ èññëåäîâàíèÿ

Ó êðûñ ñ ÝÑÄ ãèïåðãëèêåìèÿ ê îêîí÷àíèþ 3-é
íåäåëè äîñòèãàëà 11,36±0,29 ììîëü/ë, à â êîíöå 5-
é íåäåëè - 15,76±0,51 ììîëü/ë. Êîíöåíòðàöèÿ
ãëþêîçû êðîâè êîíòðîëüíûõ ãðóïï æèâîòíûõ
íàõîäèëàñü â ýóãëèêåìè÷åñêîì äèàïàçîíå.

Äëÿ äåòàëüíîé õàðàêòåðèñòèêè ìîðôî-
ôóíêöèîíàëüíîãî ñîñòîÿíèÿ [2] âñå îáíàðóæå-
ííûå îñòðîâêè ïîäæåëóäî÷íîé æåëåçû ìàòå-
ìàòè÷åñêèì êëàññèôèêàöèîííûì àíàëèçîì áûëè
ðàçäåëåíû íà òèïû ïî ïëîùàäè: 1) ìàëûå îñò-
ðîâêè, ïëîùàäüþ 100-1500 ìêì2; 2) ñðåäíèå -
1500-3500 ìêì2; 3) áîëüøèå - 3500-7500 ìêì2; 4)
ãèãàíòñêèå - áîëåå 7500 ìêì2. Ó æèâîòíûõ ñ 3-
íåäåëüíûì ÝÑÄ ïðåîáëàäàëè ìàëåíüêèå
îñòðîâêè ïðè íèçêîì ïðîöåíòíîì ñîäåðæàíèè
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îñòðîâêîâ äðóãèõ òèïîâ. Òàêàÿ òåíäåíöèÿ ñîõ-
ðàíÿëàñü è íà 5-é íåäåëå ÝÑÄ, âïëîòü äî ïîëíîãî
èñ÷åçíîâåíèÿ ãèãàíòñêèõ îñòðîâêîâ. Ýòî ñîãëà-
ñóåòñÿ ñ âûäâèíóòûìè ðàíåå ïðåäïîëîæåíèÿìè î
ñëàáîé áàçàëüíîé è ãëþêîçî-ñòèìóëèðîâàííîé
ñåêðåöèè èíñóëèíà áîëüøèìè îñòðîâêàìè [4, 5] è
óñòîé÷èâîñòüþ ê èøåìèè ìàëåíüêèõ îñòðîâêîâ
áëàãîäàðÿ îñîáåííîñòÿì èõ êðîâîñíàáæåíèÿ [5].

Â òå÷åíèå 3-õ íåäåëü ÝÑÄ ó æèâîòíûõ ïðîèñ-
õîäèëà ðåäóêöèÿ ïëîùàäè îñòðîâêîâ íà 21%
(ð<0,05) ïî ñðàâíåíèþ ñ êîíòðîëüíûìè, à ê îêîí-
÷àíèþ 5-é íåäåëè ÝÑÄ - åùå íà 33 % (ð<0,05),
ñðàâíèòåëüíî ñ æèâîòíûìè ñ 3-õ íåäåëüíûì
ÝÑÄ, ÷òî â öåëîì â ñðàâíåíèè ñ êîíòðîëåì ñîñòà-
âèëî óìåíüøåíèå 47 % (p<0,05). Ïîëó÷åííûå íà-
ìè äàííûå ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè ìíîãî-
÷èñëåííûõ èññëåäîâàíèé î ïðîãðåññèðóþùåì
ñíèæåíèè ïëîùàäè îñòðîâêîâ ïðè ñàõàðíîì
äèàáåòå 1 òèïà. Êðîìå òîãî, íåêîòîðûå àâòîðû
óêàçûâàþò íà ïðÿìóþ çàâèñèìîñòü ìåæäó
ñòåïåíüþ óìåíüøåíèÿ ïëîùàäè îñòðîâêîâ è
òÿæåñòüþ òå÷åíèÿ äèàáåòà [6]. Ñîãëàñíî íàøèì
äàííûì óìåíüøåíèå ïëîùàäè îñòðîâêîâ ê êîíöó
3-é íåäåëè ÝÑÄ áûëî îáóñëîâëåíî ñíèæåíèåì
êîëè÷åñòâà â íèõ áåòà-êëåòîê íà 43% (ð<0,05),
íåñìîòðÿ íà 33% (p<0,05) ðîñò ïîêàçàòåëÿ èõ
ñðåäíåé ïëîùàäè â ñðàâíåíèè ñ æèâîòíûìè
êîíòðîëüíîé ãðóïïû. Ïëîùàäü îñòðîâêîâ
óìåíüøàëàñü è ê êîíöó 5-é íåäåëè ÝÑÄ çà ñ÷åò
ñíèæåíèÿ êîëè÷åñòâà áåòà-êëåòîê íà 60%
(p<0,05), ïëîùàäü êîòîðûõ áûëà íà 17% áîëüøå
(ð<0,05), ÷åì ó æèâîòíûõ êîíòðîëüíîé ãðóïïû.

Êîíöåíòðàöèÿ èíñóëèíà â áåòà-êëåòêàõ ó
èíòàêòíûõ è îïûòíûõ æèâîòíûõ ñòàòèñòè÷åñêè
çíà÷èìî íå èçìåíÿëàñü, íî åãî ñîäåðæàíèå â
îñòðîâêàõ çíà÷èòåëüíî ñíèæàëîñü íà 64% è 70%
(ð<0,05) ïî èñòå÷åíèè 3-é è 5-é íåäåëè òå÷åíèÿ
ÝÑÄ, ñðàâíèòåëüíî ñ ýòèì ïîêàçàòåëåì â êîíò-
ðîëå. Ïî äàííûì ðÿäà èññëåäîâàòåëåé òàêîå ñíè-
æåíèå ñâÿçàíî ñ âûñîêîé àêòèâíîñòüþ ñåêðåöèè
èíñóëèíà ïðè ãèïåðãëèêåìèè. Íî ïîñòîÿííî âûñî-
êàÿ ïîòðåáíîñòü â èíñóëèíå íå êîìïåíñèðóåòñÿ
åãî áèîñèíòåçîì ïðè äåñòðóêöèè áåòà-êëåòîê [6].

Ñðåäíåå êîëè÷åñòâî àìèëèíñèíòåçèðóþùèõ
êëåòîê â îñòðîâêàõ æèâîòíûõ ñ 3- è 5-íåäåëüíûì
ÝÑÄ áûëî çíà÷èòåëüíî íèæå (íà 62% è 69%
(ð<0,05) ñîîòâåòñòâåííî) ñðàâíèòåëüíî ñ êîíò-
ðîëåì. Ñðåäíÿÿ èõ ïëîùàäü ê êîíöó 3-é íåäåëè
ÝÑÄ íà 11% (ð<0,05) ñíèæàëàñü è ê îêîí÷àíèþ 5-
é íåäåëè óæå ñòàòèñòè÷åñêè çíà÷èìî íå èçìå-
íÿëàñü. Ñîäåðæàíèå àìèëèíà â ñèíòåçèðóþùèõ
åãî êëåòêàõ íå ïðåòåðïåâàëî ñòàòèñòè÷åñêè
çíà÷èìûõ èçìåíåíèé ê îêîí÷àíèþ 3-é íåäåëè
ÝÑÄ, à ïî èñòå÷åíèè 5-é íåäåëè ÝÑÄ çíà÷åíèå
ýòîãî ïîêàçàòåëÿ âîçðàñòàëî íà 36% (ð<0,05)

ñðàâíèòåëüíî ñ æèâîòíûìè ñ 3-õ íåäåëüíûì
ÝÑÄ è êîíòðîëüíûìè. Íî ñðåäíåå ñîäåðæàíèå
àìèëèíà â îñòðîâêàõ ïî ñðàâíåíèþ ñ êîíòðîëåì
ñòàòèñòè÷åñêè çíà÷èìî íå èçìåíÿëîñü íè ê
îêîí÷àíèþ 3-é, íè ê îêîí÷àíèþ 5-é íåäåëè ÝÑÄ.
Òî åñòü, îïðåäåëÿëîñü óâåëè÷åíèå ñîäåðæàíèÿ
àìèëèíà â ñèíòåçèðóþùèõ åãî êëåòêàõ ïðè íåèç-
ìåííîì åãî ñîäåðæàíèè â îñòðîâêàõ æèâîòíûõ ïî
ìåðå ïðîãðåññèðîâàíèÿ ÝÑÄ.

Âûâîäû

1.Ðàçâèòèå ÝÑÄ ó êðûñ ñîïðîâîæäàåòñÿ èç-
ìåíåíèåì ìîðôîôóíêöèîíàëüíûõ ïàðàìåòðîâ
ïàíêðåàòè÷åñêèõ îñòðîâêîâ, à òàêæå áåòà- è
àìèëèíñèíòåçèðóþùèõ êëåòîê.

2.Ìîðôîôóíêöèîíàëüíîå ñîñòîÿíèå áåòà- è
àìèëèíñèíòåçèðóþùèõ êëåòîê ïðè ÝÑÄ îòðàæàåò
âêëþ÷åíèå êîìïåíñàòîðíûõ ìåõàíèçìîâ, íàïðàâ-
ëåííûõ íà íîðìàëèçàöèþ êîíöåíòðàöèè ãëþêîçû
êðîâè, î ÷åì ñâèäåòåëüñòâóåò ïðåîáëàäàíèå ìà-
ëåíüêèõ îñòðîâêîâ, âûñîêàÿ àêòèâíîñòü ñåêðåöèè
èíñóëèíà, óâåëè÷åíèå ñîäåðæàíèÿ àìèíà â ñèíòå-
çèðóþùèõ åãî êëåòêàõ.

3.Â óñëîâèÿõ ìàññîâîé äåñòðóêöèè áåòà-êëå-
òîê ïðè ÝÑÄ àäàïòàöèîííûå âîçìîæíîñòè èíñó-
ëÿðíîãî àïïàðàòà êðàéíå îãðàíè÷åíû, âñëåäñòâèå
÷åãî íå äîñòèãàåòñÿ íîðìîãëèêåìè÷åñêîå ñîñ-
òîÿíèå.

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâà-

íèé

Óñòàíîâëåííûå íàìè îñîáåííîñòè èçìåíåíèé
ìîðôîôóíêöèîíàëüíîãî ñîñòîÿíèÿ àìèëèíñèí-
òåçèðóþùèõ ýíäîêðèíîöèòîâ òðåáóþò äàëü-
íåéøåãî èçó÷åíèÿ äëÿ ïîíèìàíèÿ èõ ðîëè â
ðåãóëÿöèè óãëåâîäíîãî îáìåíà â íîðìå, à òàêæå
ïðè àðòåðèàëüíîé ãèïåðòåíçèè, îæèðåíèè è äðóãîé
ïàòîëîãèè.
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ÏÀÍÊÐÅÀÒÈ×ÍÈÕ ÎÑÒÐ²ÂÖ²Â Â ÄÈÍÀÌ²Ö²
ÐÎÇÂÈÒÊÓ ÑÒÐÅÏÒÎÇÎÒÎÖÈÍ-²ÍÄÓÊÎÂÀÍÎÃÎ
ÖÓÊÐÎÂÎÃÎ Ä²ÀÁÅÒÓ Ó ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÈÕ

ÒÂÀÐÈÍ

Ò. À. Ãðåêîâà

Ðåçþìå. Âèñîêèé ð³âåíü ïîøèðåíîñò³ öóêðîâîãî ä³àáåòó
ó âñüîìó ñâ³ò³ äèêòóº íåîáõ³äí³ñòü âñåá³÷íîãî âèâ÷åííÿ
ñêëàäíî¿ ðåãóëÿö³¿ ñåêðåòîðíî¿ àêòèâíîñò³ åíäîêðèíîöèò³â
ï³äøëóíêîâî¿ çàëîçè. ²ç ìåòîþ âèâ÷åííÿ ìîðôîôóíêö³î-
íàëüíîãî ñòàíó áåòà- ³ àì³ë³íñèíòåçóþ÷èõ êë³òèí ïàíê-
ðåàòè÷íèõ îñòð³âö³â ó äèíàì³ö³ ðîçâèòêó öóêðîâîãî ä³àáåòó,
ùî ïåðåá³ãàº ïî òèïó 1, ñàìöÿì ùóð³â ë³í³¿ Wistar áóëî
³íäóêîâàíî åêñïåðèìåíòàëüíèé öóêðîâèé ä³àáåò ñòðåïòî-
çîòîöèíîì. Âèÿâëåí³ çì³íè ìîðôîôóíêö³îíàëüíèõ ïàðà-
ìåòð³â ïàíêðåàòè÷íèõ îñòð³âö³â, à òàêîæ áåòà- ³ àì³ë³íñèí-
òåçóþ÷èõ êë³òèí ïðè åêñïåðèìåíòàëüíîìó öóêðîâîìó
ä³àáåò³ â³äîáðàæàþòü âêëþ÷åííÿ êîìïåíñàòîðíèõ ìåõàí³çì³â,
ñïðÿìîâàíèõ íà íîðìàë³çàö³þ êîíöåíòðàö³¿ ãëþêîçè êðîâ³.
Îäíàê â óìîâàõ ìàñîâî¿ äåñòðóêö³¿ áåòà-êë³òèí àäàïòàö³éí³
ìîæëèâîñò³ ³íñóëÿðíîãî àïàðàòó âêðàé îáìåæåí³, âíàñë³äîê
÷îãî íå äîñÿãàºòüñÿ íîðìîãë³êåì³÷íèé ñòàí.

Êëþ÷îâ³ ñëîâà: öóêðîâèé ä³àáåò, áåòà-êë³òèíè, êë³òèíè,
ùî ñèíòåçóþòü àì³ë³í, ã³ïåðãë³êåì³ÿ.

MORPHOLOGOCAL AND FUNCTIONAL STATE OF
PANCREATIC ISLETS' BETA AND AMYLIN

SYNTHETIC CELLS IN THE STREPTOZOTOCIN-
INDUCED DIABETES DYNAMICS IN EXPERIMENTAL

ANIMALS

T.A. Hrekova

Abstract. To study morphological and functional state of
pancreatic islets' beta - and amylin synthesize cells in the
dynamics of Type 1 diabetes development, male Wistar rats
were induced experimental diabetes (EDM) by streptozotocin.
Serial sections from different parts of the pancreas thickness of
5 microns were prepared on a microtome MICROM HR-360
(Microm, Germany). To identify beta- and amylin synthesize
cells immunofluorescence detection kits of insulin and amylin
(produced by Peninsula Laboratories Inc., USA) were used.
Identification of pancreatic islets was performed using a
computer analysis of a digital image VIDAS-386 (Kontron
Elektronik, Germany) in the ultraviolet spectrum under
Axioskop microscope with fluorescence attachment (Zeiss,
Germany). The resulting image was input by 8-bit CCD-camera
COHU-4922 (COHU Inc., USA) in a computer system, digital
image analysis VIDAS-386 (Kontron Elektronik, Germany). For
each pancreatic islet morphometric parameters (pancreatic islet
area, mcm2; area of immunoreactive material in the island, mcm2;
area and the number of beta - and amylin synthesize cells in islet)
and parameters characterizing the concentration of hormones
and their content in the island were studied. Glycemia was
measured by "SUPER GLUCOCARD-II" (Arkray Factory,

Japan). Statistically significant differences between the results of
studies with p <0,05 were established by ANOVA. In rats with
EDM hyperglycemia reached 11,36 ± 0,29 mmol/l to the end of
the 3rd week, and at the end of the 5th week - 15,76 ± 0,51
mmol/l. The control group animals' blood glucose concentration
was in the normal range. All found islets by mathematical
classification analysis were divided into types by area: 1) small
islands - 100-1500 mcm2; 2) medium - 1500-3500 mcm2; 3)
large - 3500-7500 mcm2; 4) huge - more than 7500 mcm2. In
animals with a 3-week EDM dominated small islands with low
percentages of other types. This trend continued on the 5th
week of the EDM. Within 3 weeks occurred islet area reduction
of 21% (p <0.05) in EDM animals compared with the control,
and the end of the EDM 5th week - of 33% (p <0.05),
relatively with a 3-week EDM, which was 47% (p <0,05)
decreasing in comparison with the control. According to our data,
area islands' reduction up to the end of the 3rd week of EDM
was due to decreasing of the beta cells number by 43% (p
<0.05), although 33% (p <0,05) growth of their area, in
comparison with control animals. Islets' area decreased up to the
end of the 5th week of EDM by the 60% (p <0,05) reducing the
beta cells' number, but their area was 17% higher (p <0,05) than
in control. The concentration of insulin in the beta cells of intact
and experimental animals were not significantly changed, but its
content in the islets was significantly reduced by 64% and 70%
(p <0,05) after 3 and 5 weeks of EDM, relatively of those in the
control. The amylin synthesize cells number in islets of animals
with 3- and 5-week EDM was significantly lower at 62% and
69% (p <0.05), respectively, compared with the control. Their
average area decreased up to the end of the 3rd week of EDM
by 11% (p <0.05) and by the end of the 5th week has not
significantly changed. The content of amylin in amylin
synthesize cells cells did not undergo significant change up to the
end of the 3rd week of EDM, and after the 5th week of EDM
this parameter increased by 36% (p <0.05) compared with 3-
week EDM and control animals. Amylin content in the islets
were not significantly altered either at the end of EDM 3rd or 5th
week, compared with the control. Conclusions: The deve-
lopment of EDM in rats is accompanied by morphological and
functional parameters changes of pancreatic, beta- and amylin
synthesize cells. The morphological and functional state of beta-
and amylin synthesize cells in EDM reflects the inclusion of
compensatory mechanisms aimed to normalize blood glucose
level: the predominance of small islands, the high activity of
insulin secretion, increasing the amylin content in the cells
synthesizing it. In terms of massive destruction of beta cells in
the EDM the insular apparatus adaptive capacity is extremely
limited, so that normoglycemic state can not be achieved.

Key words: diabetes, beta-cells, amylin synthetic cells, hy-
perglycemia.
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