
12

Êë³í³÷íà òà åêñïåðèìåíòàëüíà ïàòîëîã³ÿ Òîì XII,  ¹4 (46), 2013

ÓÄÊ 615.212.7:[616.831.4:616.379-008.64]

 À.Â. Àáðàìîâ, Ì.Ì. Êàðíàóõ, Ã.Â. Âàñèëåíêî, Î.Â. Ìåëüíèêîâà, 2013

Êëþ÷îâ³ ñëîâà: ìåò-åíêåôàë³í,
öóêðîâèé ä³àáåò, ã³ïîòàëàìóñ.

ÏÎÊÀÇÍÈÊÈ ÅÊÑÏÐÅÑ²¯ ÌÅÒ-
ÅÍÊÅÔÀË²ÍÓ Â ÀÐÊÓÀÒÍÈÕ ßÄÐÀÕ
Ã²ÏÎÒÀËÀÌÓÑÀ Â ÄÈÍÀÌ²Ö²
ÐÎÇÂÈÒÊÓ ÑÒÐÅÏÒÎÇÎÒÎÖÈÍ-
²ÍÄÓÊÎÂÀÍÎÃÎ Ä²ÀÁÅÒÓ Â ÙÓÐ²Â

Ðåçþìå. Ó ùóð³â ó äèíàì³ö³ åêñïåðèìåíòàëüíîãî ä³àáåòó
³ìóíîôëóîðåñöåíòíèì ìåòîäîì â ñóá’ÿäðàõ àðêóàòíèõ ÿäåð
ã³ïîòàëàìóñà (Àðß) âèâ÷åíî ðîçïîä³ë íåéðîí³â, ÿê³ ñèíòåçó-
þòü ìåò-åíêåôàë³í. Âèçíà÷åí³ ¿õ ìîðôîìåòðè÷í³ õàðàêòåðèñ-
òèêè é ê³ëüê³ñí³ ïîêàçíèêè íàêîïè÷åííÿ ìåò-åíêåôàë³íó.
Âñòàíîâëåíî, ùî â íîðì³ ìåò-åíêåôàë³í ñèíòåçóºòüñÿ
ïîîäèíîêèìè êë³òèíàìè Àðß, ïåðåâàæíî â éîãî äîðñîìåä³àëü-
íîìó ñóá’ÿäð³. Ïðè ä³àáåò³ â Àðß ïîñèëþºòüñÿ åêñïðåñ³ÿ ìåò-
åíêåôàë³íó ñïî÷àòêó â äîðñîìåä³àëüíîìó, à çãîäîì – ó âåíòðî-
ëàòåðàëüíîìó ñóá’ÿäð³. ×åðåç 5 òèæí³â â³ä ïî÷àòêó ðîçâèòêó
ä³àáåòó â äîðñîìåä³àëüíîìó ñóá’ÿäð³ Àðß âäâ³÷³ çá³ëüøóºòüñÿ
âì³ñò ìåò-åíêåôàë³íó â íåéðîñåêðåòîðíèõ êë³òèíàõ ³ íà 73 % -
â ¿õ àêñîíàõ. Ó âåíòðîëàòåðàëüíîìó ñóá’ÿäð³ Àðß âì³ñò ìåò-
åíêåôàë³íó â íåéðîñåêðåòîðíèõ êë³òèíàõ ï³äâèùóºòüñÿ íà 67 %,
à â àêñîíàõ – âòðè÷³. Ïîñèëåííÿ ñèíòåçó é ñåêðåö³¿ ìåò-
åíêåôàë³íó â ñóá’ÿäðàõ Àðß ïðè åêñïåðèìåíòàëüíîìó ä³àáåò³
ñóïðîâîäæóºòüñÿ 7-ðàçîâèì çðîñòàííÿì óì³ñòó íåéðîïåïòèäó
â ñåðåäèííîìó ï³äâèùåíí³ ã³ïîòàëàìóñà. Îòðèìàí³ ðåçóëüòàòè
ñâ³ä÷àòü, ùî ìåò-åíêåôàë³íåðã³÷í³é ñèñòåì³ ã³ïîòàëàìóñà
ïðèòàìàííà àêòèâíà ó÷àñòü ó íåéðîåíäîêðèíí³é â³äïîâ³ä³
îðãàí³çìó íà ðîçâèòîê öóêðîâîãî ä³àáåòó.
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Âñòóï
Ñåðåä âåëèêî¿ ê³ëüêîñò³ ïóáë³êàö³é ïðî ðîëü

îï³î¿äíèõ ïåïòèä³â ó ïàòîëîã³¿ ëèøå íåâåëèêå ¿õ
÷èñëî ïðèñâÿ÷åíî ïàòîãåíåçó öóêðîâîãî ä³àáåòó.
Òèì íå ìåíø, âîíè ñâ³ä÷àòü ïðî çì³íó ôóíêö³î-
íàëüíî¿ àêòèâíîñò³ îï³àòåðã³÷íî¿ ñèñòåìè ã³ïîòà-
ëàìóñà ÿê ïðè åêñïåðèìåíòàëüíîìó ä³àáåò³, òàê ³
ïðè îáîõ éîãî êë³í³÷íèõ ôîðìàõ. Òàê, ðàä³î³ìóí-
íå âèçíà÷åííÿ åíêåôàë³íó ³ åíäîðô³íó â ð³çíèõ
òêàíèíàõ ùóð³â ç³ ñòðåïòîçîòîöèí-³íäóêîâàíèì
ä³àáåòîì ñâ³ä÷èòü ïðî çíèæåííÿ êîíöåíòðàö³¿
öüîãî ïåïòèäó â ã³ïîòàëàìóñ³, íåéðî- ³ àäåíîã³-
ïîô³ç³, à òàêîæ ó á³ëüøîñò³ ïåðèôåðè÷íèõ îðãà-
í³â ³ òêàíèí [6,9]. Ó òîé æå ÷àñ, îï³î¿äí³ íåéðî-
ïåïòèäè, äî ÿêèõ íàëåæàòü ìåò- ³ ëåé-åíêåôàë³íè
òà áåòà-åíäîðô³í, º îäíèìè ç êîìïîíåíò³â íåéðî-
ñåêðåòó íåéðîí³â ìåä³îáàçàëüíîãî ã³ïîòàëàìóñà ³
â³ä³ãðàþòü âàæëèâó ðîëü íå ò³ëüêè â åíäîêðèíí³é
ðåãóëÿö³¿ òðîïíî¿ ôóíêö³¿ àäåíîã³ïîô³çà, àëå é â
íåéðîåíäîêðèíí³é â³äïîâ³ä³ îðãàí³çìó íà ñòðåñ â
ÿêîñò³ ñêëàäîâî¿ ñòðåñ-ë³ì³òóþ÷î¿ ñèñòåìè. Ïðè
öüîìó, ëèøå ïîîäèíîê³ ïóáë³êàö³¿ ïðèñâÿ÷åíî
íåéðîåíäîêðèíí³é â³äïîâ³ä³ íà ìåòàáîë³÷íèé

ñòðåñ, ùî ðîçâèâàºòüñÿ âíàñë³äîê öóêðîâîãî ä³à-
áåòó [1-3,5,7]. Ó ïîïåðåäí³õ íàøèõ äîñë³äæåííÿõ
áóëî äîâåäåíî ï³äâèùåííÿ ñèíòåçó é ñåêðåö³¿
ìåò-åíêåôàë³íó â äð³áíîêë³òèííèõ òà êðóïíî-
êë³òèííèõ ñóá’ÿäðàõ ïàðàâåíòðèêóëÿðíèõ ÿäåð
ã³ïîòàëàìóñà [1-3]. Ïðîòå äàí³ ïðî õàðàêòåð ñèí-
òåçó ìåò-åíêåôàë³íó â àðêóàòíèõ ÿäðàõ ã³ïîòàëà-
ìóñà, ÿê³ º îäíèì ³ç ïðîâ³äíèõ ì³ñöü ñèíòåçó îï-
³î¿ä³â, äîñ³ â³äñóòí³.

Ìåòà äîñë³äæåííÿ
Âèâ÷èòè îñîáëèâîñò³ ñèíòåçó ³ ñåêðåö³¿ ìåò-

åíêåôàë³íó â îêðåìèõ ñóá’ÿäðàõ àðêóàòíèõ ÿäåð
ã³ïîòàëàìóñà â äèíàì³ö³ ðîçâèòêó åêñïåðèìåí-
òàëüíîãî ä³àáåòó.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ ïðîâåäåíî íà 22 ùóðàõ-ñàìöÿõ

ë³í³¿ Â³ñòàð ìàñîþ 250-270 ã. Öóêðîâèé ä³àáåò ó
ùóð³â ìîäåëþâàëè îäíîðàçîâèì óâåäåííÿì
ñòðåïòîçîòîöèíó (SIGMA Chemical, ÑØÀ) ó äîç³
50 ìã/êã. Öå ïðèçâîäèëî äî çðîñòàííÿ êîíöåíò-
ðàö³¿ ãëþêîçè â êðîâ³ äî 6,0±0,2 ììîëü/ë íà-



13

Îðèã³íàëüí³ äîñë³äæåííÿ

ïðèê³íö³ 2-ãî òèæíÿ òà äî 8,5±0,4 ììîëü/ë íà-
ïðèê³íö³ 5-ãî òèæíÿ ðîçâèòêó ïàòîëîã³÷íîãî ïðî-
öåñó. Çà 48 ãîäèí äî äåêàï³òàö³¿ êîíòðîëüíèì òà
åêñïåðèìåíòàëüíèì (³ç ä³àáåòîì) òâàðèíàì ³íòðà-
öåðåáðîâåíòðèêóëÿðíî ââîäèëè 120 ìêã êîëõ³öè-
íó (SIGMA Chemical, ÑØÀ) ó 20 ìêë 0,9 % ðîç-
÷èíó NaCl. ²äåíòèô³êàö³þ ëåé-åíêåôàë³íñèíòåçó-
þ÷èõ íåéðîí³â ó ñòðóêòóðàõ ã³ïîòàëàìóñà çä³é-
ñíþâàëè ìåòîäîì íåïðÿìî¿ ³ìóíîôëóîðåñöåíö³¿ â
ñåð³éíèõ ôðîíòàëüíèõ çð³çàõ ãîëîâíîãî ìîçêó
çàâòîâøêè 14 ìêì. Äåïàðàô³íîâàí³ ã³ñòîëîã³÷í³
çð³çè â³äìèâàëè ó ôîñôàòíîìó áóôåð³ (ðÍ = 7,4)
òà 40 ãîäèí ³íêóáóâàëè (T = 4-6oC) ç ïåðâèííèìè
àíòèò³ëàìè äî ëåé-åíêåôàë³íó (êðîëÿ÷èé IgG ó
ðîçâåäåíí³ 1:200, âèðîáíèöòâî Amårsham, Àíã-
ë³ÿ). Ï³ñëÿ â³äìèâàííÿ ó ôîñôàòíîìó áóôåð³ 45
õâèëèí ³íêóáóâàëè (Ò = 37oÑ ) ç ðîçâåäåíèìè
(1:64) êîçÿ÷èìè àíòèò³ëàìè ïðîòè IgG êðîëÿ, êî-
í’þãîâàíèìè ç FITC (SIGMA Chemical, ÑØÀ).
Ï³ñëÿ ³íêóáàö³¿ çð³çè â³äìèâàëè ó ôîñôàòíîìó
áóôåð³ ³ ïîì³ùàëè â ãë³öåðèí-áóôåðíó ñóì³ø
(9:1). ²ìóíîöèòîõ³ì³÷í³ äîñë³äæåííÿ ïðîâîäèëè
çà äîïîìîãîþ êîìï’þòåðíî¿ ñèñòåìè öèôðîâîãî
àíàë³çó çîáðàæåííÿ VIDAS-386 (Zeiss - Kontron
Elektronik, Í³ìå÷÷èíà). Àíàë³ç çîáðàæåííÿ ïðî-
âîäèëè â àâòîìàòè÷íîìó ðåæèì³ çà äîïîìîãîþ
ïàêåòà ïðèêëàäíèõ ïðîãðàì VIDAS-2.5 (Kontron
Elektronik, Í³ìå÷÷èíà), ùî äîçâîëÿëî ³äåíòèô³êó-
âàòè ä³ëÿíêè ç³ ñòàòèñòè÷íî çíà÷óùîþ ôëóîðåñ-
öåíö³ºþ, ÿêà ïðèòàìàííà ³ìóíîïîçèòèâíèì íåé-
ðîíàì ³ ¿õ àêñîíàì. Îá÷èñëþâàëèñÿ ïëîùà îêðå-
ìèõ íåéðîí³â (ìêì2), êîíöåíòðàö³ÿ òà âì³ñò íåé-
ðîïåïòèäó (â óìîâíèõ îäèíèöÿõ ³ìóíîôëóîðåñ-
öåíö³¿ - Î²Ô), à òàêîæ ÷èñåëüí³ñòü ³ìóíîïîçèòèâ-
íèõ êë³òèí, çàãàëüíà ïëîùà ³ìóíîïîçèòèâíîãî
ìàòåð³àëó â àêñîíàõ òà âì³ñò ó íèõ ìåò-åíêåôàë-
³íó ó ôðîíòàëüíèõ çð³çàõ îêðåìèõ ñóá’ÿäåð Àðß
³ ñåðåäèííîìó ï³äâèùåíí³ ã³ïîòàëàìóñà. Çà äàíè-
ìè ÷èñåëüíîñò³ ìåò-åíêåôàë³í-³ìóíîïîçèòèâíèõ
íåéðîí³â, âì³ñòó â íèõ ³ â ¿õ àêñîíàõ íåéðîïåïòè-
äó, ðîçðàõîâóâàâñÿ çàãàëüíèé âì³ñò ìåò-åíêåôàë-
³íó ó ôðîíòàëüíîìó çð³ç³ îêðåìèõ ñóá’ÿäåð Àðß.
Åêñïåðèìåíòàëüí³ äàí³ îáðîáëÿëè ïàêåòîì ïðè-
êëàäíèõ ³ ñòàòèñòè÷íèõ ïðîãðàì VIDAS -2.5
(Kontron Elektronik, Í³ìå÷÷èíà). Äëÿ îö³íêè äîñ-
òîâ³ðíîñò³ â³äì³ííîñòåé ó ãðóïàõ çàñòîñîâóâàëè t
- êðèòåð³é Ñò’þäåíòà.

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Âèâ÷åííÿ ñåð³éíèõ çð³ç³â ã³ïîòàëàìóñà ïîêàçà-

ëî, ùî â ùóð³â ó íîðì³ â àðêóàòíîìó ÿäð³ (Àðß)
âèÿâëÿëèñÿ ëèøå ïîîäèíîê³ ³ìóíîïîçèòèâí³ äî
ìåò-åíêåôàë³íó (ìåòÅ) íåéðîíè, ïðè÷îìó â äîð-
ñîìåä³àëüíîìó ñóá’ÿäð³ ¿õ ê³ëüê³ñòü áóëà âòðè÷³
âèùîþ, í³æ ó âåíòðîëàòåðàëüíîìó (òàáë. 1). ²ìó-

íîïîçèòèâí³ êë³òèíè îáîõ ñóá’ÿäåð ìàëè ñõîæ³
ìîðôîìåòðè÷í³ õàðàêòåðèñòèêè òà îäíàêîâèé
óì³ñò ìåòÅ, àëå â àêñîíàõ íåéðîí³â äîðñîìåä³àëü-
íîãî ñóá’ÿäðà ïëîùà ìàòåð³àëó, ³ìóíîðåàêòèâíî-
ãî äî ìåòÅ, áóëà ïðèáëèçíî âäâ³÷³ âèùîþ, à âì³ñò
íåéðîïåïòèäó – âòðè÷³ âèùèì, í³æ â àêñîíàõ
âåíòðîëàòåðàëüíîãî ñóá’ÿäðà (òàáë. 2). Äî òîãî æ,
çà ðàõóíîê á³ëüøî¿ ÷èñåëüíîñò³ ìåòÅ-íåéðîí³â ó
äîðñîìåä³àëüíîìó ñóá’ÿäð³ çàãàëüíèé óì³ñò ìåò-
åíêåôàë³íó ó 2,6 ðàçà ïåðåâèùóâàâ àíàëîã³÷íèé
ïîêàçíèê ó âåíòðîëàòåðàëüíîìó ñóá’ÿäð³ (òàáë. 3).

Ðîçâèòîê öóêðîâîãî ä³àáåòó â ùóð³â ïðèçâîäèâ
äî ï³äâèùåííÿ ÷èñåëüíîñò³ êë³òèí, ³ìóíîïîçè-
òèâíèõ äî ìåòÅ, ò³ëüêè â äîðñîìåä³àëüíîìó ñóá-
’ÿäð³. ¯õ ê³ëüê³ñòü çà 2 òèæí³ çðîñòàëà ó 2,5 ðàçà.
Ïðè öüîìó ñóòòºâèõ çì³í ìîðôîìåòðè÷íèõ òà
äåíñèòîìåòðè÷íèõ õàðàêòåðèñòèê íåéðîí³â òà ¿õ
àêñîí³â íå â³äáóâàëîñÿ. Ïðîòå â àêñîíàõ íåéðîí³â
âåíòðîëàòåðàëüíîãî ñóá’ÿäðà íàïðèê³íö³ 2-ãî
òèæíÿ ðîçâèòêó ä³àáåòó ñïîñòåð³ãàëîñÿ çðîñòàí-
íÿ ïëîù³ ìàòåð³àëó, ³ìóíîðåàêòèâíîãî äî ìåòÅ,
íà 97 % ïîð³âíÿíî ç ³íòàêòíèìè ùóðàìè, òà
ï³äâèùåííÿ âì³ñòó íåéðîïåïòèäó â÷åòâåðî. Öå
ïðèçâîäèëî äî ñóòòºâîãî çðîñòàííÿ çàãàëüíîãî
âì³ñòó ìåòÅ â Àðß, ïðè÷îìó â äîðñîìåä³àëüíîìó
ñóá’ÿäð³ â³í çá³ëüøóâàâñÿ â 3,7 ðàçà, à ó âåíòðîëà-
òåðàëüíîìó – ò³ëüêè íà 74 %. Çì³íà ôóíêö³îíàëü-
íî¿ àêòèâíîñò³ íåéðîí³â Àðß â ïî÷àòêîâèé ïåð³îä
ðîçâèòêó ä³àáåòó ñâ³ä÷èëà íå ò³ëüêè ïðî ï³äâèùåííÿ
ñèíòåçó ìåòÅ â öüîìó íåéðîñåêðåòîðíîìó óòâîðåíí³
ã³ïîòàëàìóñà, àëå é ïðî çá³ëüøåííÿ ñåêðåö³¿ íåéðî-
ïåïòèäó äî ñåðåäèííîãî ï³äâèùåííÿ ã³ïîòàëàìóñà.
Ïðî öå ãîâîðèëî çðîñòàííÿ â îñòàííüîìó ïëîù³ ìà-
òåð³àëó, ³ìóíîðåàêòèâíîãî äî ìåòÅ, íà 58 %, òà
ï³äâèùåííÿ âì³ñòó ìåòÅ ó 2,5 ðàçà.

Ïîäàëüøèé ðîçâèòîê åêñïåðèìåíòàëüíîãî ä³à-
áåòó ïðîòÿãîì 5-òè òèæí³â ñóòòºâî íå âïëèíóâ íà
çàãàëüíó ê³ëüê³ñòü ìåòÅ-³ììóíîïîçèòèâíèõ íåé-
ðîí³â Àðß, àëå ïðèçâ³â äî äåÿêîãî ¿õ ïåðåðîçïî-
ä³ëó ïî îêðåìèõ ñóá’ÿäðàõ, âíàñë³äîê ÷îãî ÷è-
ñåëüí³ñòü ìåòÅ-³ììóíîïîçèòèâíèõ êë³òèí ó ñóá-
’ÿäðàõ çð³âíÿëàñÿ (òàáë. 1). Ïðè öüîìó â äîðñîìå-
ä³àëüíîìó ñóá’ÿäð³ ¿õ ê³ëüê³ñòü ó 2,5 ðàçà, à ó âåí-
òðîëàòåðàëüíîìó – ó 6 ðàç³â ïåðåâèùóâàëà àíàëî-
ã³÷íèé ïîêàçíèê ó êîíòðîëüíèõ ùóð³â. Ïðîòå íà
òë³ â³äñóòíîñò³ ñóòòºâèõ çì³í ìîðôîìåòðè÷íèõ
ïîêàçíèê³â íåéðîíè îáîõ ñóá’ÿäåð Àðß â êë³òè-
íàõ çíà÷íî çá³ëüøóâàâñÿ âì³ñò ìåòÅ: ó äîðñîìå-
ä³àëüíîìó ñóá’ÿäð³ íà 92 %, à ó âåíòðîëàòåðàëü-
íîìó – íà 67 % (òàáë. 2). Äî òîãî æ, â àêñîíàõ
íåéðîí³â äîðñîìåä³àëüíîãî ñóá’ÿäðà íà 35 %
çðîñëà ïëîùà ìàòåð³àëó, ³ìóíîðåàêòèâíîãî äî
ìåòÅ, òà íà 73 % çð³ñ óì³ñò íåéðîïåïòèäó. Çà ðà-
õóíîê öèõ çì³í íàïðèê³íö³ 5-ãî òèæíÿ ðîçâèòêó
åêñïåðèìåíòàëüíîãî ä³àáåòó â îáîõ ñóá’ÿäðàõ
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Àðß äîäàòêîâî çð³ñ çàãàëüíèé óì³ñò ìåò-åíêåôàë-
³íó (òàáë. 3): íà 17,8 % (p<0,01) ó äîðñîìåä³àëüíî-
ìó òà âòðè÷³ – ó âåíòðîëàòåðàëüíîìó ñóá’ÿäð³ Àðß.

Òàêèì ÷èíîì, àíàë³ç ôóíêö³îíàëüíîãî ñòàíó
ìåò-åíêåôàë³íåðã³÷íî¿ ñèñòåìè Àðß â äèíàì³ö³
åêñïåðèìåíòàëüíîãî öóêðîâîãî ä³àáåòó â ùóð³â
ñâ³ä÷èòü ïðî ïîñòóïîâå çðîñòàííÿ ñèíòåçó íåéðî-
ïåïòèäó íåéðîñåêðåòîðíèìè êë³òèíàìè îáîõ ñóá-
’ÿäåð òà éîãî ñåêðåö³¿ ïî àêñîíàõ ó çîâí³øíþ
çîíó ñåðåäèííîãî ï³äâèùåííÿ ã³ïîòàëàìóñà. Ïðè
öüîìó çàãàëüíèé óì³ñò ìåò-åíêåôàë³íó â îáîõ
ñóá’ÿäðàõ ó 3,14 ðàçà ïåðåâèùóâàâ çàãàëüíèé
óì³ñò íåéðîïåïòèäó ó òâàðèí ³ç 2-òèæíåâèì ä³à-
áåòîì, òà ó 4,61 ðàçà – àíàëîã³÷íèé ïîêàçíèê ó
êîíòðîëüíèõ òâàðèí, à éîãî âì³ñò ó ñåðåäèííîìó
ï³äâèùåíí³ ã³ïîòàëàìóñà ó 2,8 ðàçà áóâ âèùèì,
í³æ ó òâàðèí ³ç 2-òèæíåâèì ä³àáåòîì, òà ó 7,2 ðàçà
âèùå, í³æ àíàëîã³÷íèé ïîêàçíèê ó êîíòðîëüíèõ
òâàðèí. Àëå ñë³ä çàçíà÷èòè, ùî ³ìóíîðåàê-
òèâí³ñòü ñåðåäèííîãî ï³äâèùåííÿ ã³ïîòàëàìóñà
äî ìåò-åíêåôàë³íó ôîðìóºòüñÿ íå ò³ëüêè çà ðàõó-

íîê ñåêðåö³¿ íåéðîïåïòèäó íåéðîíàìè Àðß, àëå é
çà ðàõóíîê òðàíñïîðòó íåéðîïåïòèäó â³ä íåé-
ðîí³â äð³áíîêë³òèííèõ òà êðóïíîêë³òèííèõ ñóá-
’ÿäåð ïàðàâåíòðèêóëÿðíèõ ÿäåð, â ÿêèõ ïðè ä³à-
áåò³ ñóòòºâî çðîñòàº çäàòí³ñòü äî ñèíòåçó òà ñåê-
ðåö³¿ îï³î¿äíèõ ïåïòèä³â [1-5,8]. Ðàçîì ³ç òèì,
îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî âàæëèâó ðîëü íåé-
ðîí³â àðêóàòíèõ ÿäåð, ÿê êîìïîíåíòà ìåò-åíêåôà-
ë³íåðã³÷íî¿ ñèñòåìè ã³ïîòàëàìóñà, â ³íòåãðîâàíî¿
íåéðîåíäîêðèíí³é â³äïîâ³ä³ îðãàí³çìó íà ðîçâè-
òîê öóêðîâîãî ä³àáåòó.

Âèñíîâêè
1. Ðîçâèòîê öóêðîâîãî ä³àáåòó â ùóð³â ïðèçâî-

äèòü äî çðîñòàííÿ â àðêóàòíèõ ÿäðàõ ã³ïîòàëàìó-
ñà ÷èñåëüíîñò³ íåéðîí³â, ùî ñèíòåçóþòü ìåò-åí-
êåôàë³í.

2. Ïðè åêñïåðèìåíòàëüíîìó ä³àáåò³ â àðêóàò-
íèõ ÿäðàõ ã³ïîòàëàìóñà çðîñòàº ñèíòåç ìåò-åíêå-
ôàë³íó òà ï³äâèùóºòüñÿ éîãî ñåêðåö³ÿ â ñåðåäèí-
íå ï³äâèùåííÿ ã³ïîòàëàìóñà.
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Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîâ’ÿçàí³

ç âèâ÷åííÿì åôåêòèâíîñò³ öåíòðàëüíîãî òà ïåðè-
ôåðè÷íîãî áàãàòîðàçîâîãî ââåäåííÿ ñèíòåòè÷íèõ
àíàëîã³â ìåò-åíêåôàë³íó ç ìåòîþ êîðåêö³¿ íåéðî-
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ÏÎÊÀÇÀÒÅËÈ ÝÊÑÏÐÅÑÑÈÈ ÌÅÒ-ÝÍÊÅÔÀËÈÍÀ
Â ÀÐÊÓÀÒÍÛÕ ßÄÐÀÕ ÃÈÏÎÒÀËÀÌÓÑÀ

Â ÄÈÍÀÌÈÊÅ ÐÀÇÂÈÒÈß
ÑÒÐÅÏÒÎÇÎÒÎÖÈÍÎÂÎÃÎ ÄÈÀÁÅÒÀ Ó ÊÐÛÑ

À.Â.Àáðàìîâ, Ì.Í.Êàðíàóõ,
Ã.Â.Âàñèëåíêî, Î.Â.Ìåëüíèêîâà

Ðåçþìå. Ó êðûñ â äèíàìèêå ýêñïåðèìåíòàëüíîãî äèàáåòà
èììóíîôëþîðåñöåíòíûì ìåòîäîì â ñóáúÿäðàõ àðêóàòíûõ
ÿäåð ãèïîòàëàìóñà (Àðß) èçó÷åíî ðàñïðåäåëåíèå íåéðîíîâ,
ñèíòåçèðóþùèõ ìåò-ýíêåôàëèí. Îïðåäåëåíû èõ ìîðôîìåò-
ðè÷åñêèå õàðàêòåðèñòèêè è êîëè÷åñòâåííûå ïîêàçàòåëè íà-
êîïëåíèÿ ìåò-ýíêåôàëèíà. Óñòàíîâëåíî, ÷òî â íîðìå ìåò-
ýíêåôàëèí ñèíòåçèðóåòñÿ åäèíè÷íûìè êëåòêàìè Àðß, ïðå-

èìóùåñòâåííî â åãî äîðñîìåäèàëüíîì ñóáúÿäðå. Ïðè äèàáå-
òå â Àðß óñèëèâàåòñÿ ýêñïðåññèÿ ìåò-ýíêåôàëèíà âíà÷àëå â
äîðñîìåäèàëüíîì, à çàòåì è â âåíòðîëàòåðàëüíîì ñóáúÿäðå.
×åðåç 5 íåäåëü ðàçâèòèÿ äèàáåòà â äîðñîìåäèàëüíîì ñóáúÿä-
ðå Àðß âäâîå óâåëè÷èâàåòñÿ ñîäåðæàíèå ìåò-ýíêåôàëèíà â
íåéðîñåêðåòîðíûõ êëåòêàõ è íà 73 % – â èõ àêñîíàõ. Â âåí-
òðîëàòåðàëüíîì ñóáúÿäðå Àðß ñîäåðæàíèå ìåò-ýíêåôàëèíà
â íåéðîñåêðåòîðíûõ êëåòêàõ âîçðàñòàåò íà 67 %, à â àêñîíàõ
– âòðîå. Óñèëåíèå ñèíòåçà è ñåêðåöèè ìåò-ýíêåôàëèíà â
ñóáúÿäðàõ Àðß ïðè ýêñïåðèìåíòàëüíîì äèàáåòå ñîïðîâîæ-
äàåòñÿ 7-êðàòíûì íàðàñòàíèåì ñîäåðæàíèÿ íåéðîïåïòèäà â
ñðåäèííîì âîçâûøåíèè ãèïîòàëàìóñà. Ïîëó÷åííûå ðåçóëü-
òàòû ñâèäåòåëüñòâóþò, ÷òî äëÿ ìåò-ýíêåôàëèíåðãè÷åñêîé
ñèñòåìå ãèïîòàëàìóñà ñâîéñòâåííî àêòèâíîå ó÷àñòèå â íåé-
ðîýíäîêðèííîì îòâåòå îðãàíèçìà íà ðàçâèòèå ñàõàðíîãî
äèàáåòà.

Êëþ÷åâûå ñëîâà: ìåò-ýíêåôàëèí, ñàõàðíûé äèàáåò, ãè-
ïîòàëàìóñ.

THE EXPRESSION OF MET-ENKEPHALIN IN
HYPOTALAMIC ARCUATE NUCLEI IN RATS WITH

STREPTOZOTOCIN-INDUCED DIABETES

À.V.Abramov, Ì.N.Karnaukh,
G.V.Vasilenko, Î.V.Ìelnikova

Abstract. The distribution of the neurons that synthesize
met-enkephalin in subnuclei of arcuate hypothalamic nuclei
(ARH) was studied in the course of experimental diabetes in rats
with the help of immune fluorescence method. The neurons’
morphometric characteristics and qualitative indices of met-
enkephalin accumulation were measured. It has been established,
that normally met-enkephalin is synthesized in solitary cells of
ARH, mainly in its dorsomedial subnucleus. In the course of
diabetes expression of met-enkephalin increases first in
dorsomedial and later in ventrolateral subnucleus of ARH. In 5
weeks after diabetes onset, the content of met-enkephalin in
neurosecretory cells of ARH dorsomedial subnucleus is increased
2 times and by 73% in the axons. In ARH ventrolateral
subnucleus met-enkephalin content in neurosecretory cells rises
by 67% and in their axons in three times. The intensification of
met-enkephalin synthesis and secretion in ARH subnuclei is
accompanied by 7-times increase of neuropeptide content in
hypothalamus medial eminence. The obtained data are evidence
of the active participation of met-enkephalinergic hypothalamic
system in neuroendocrine response of the organism to diabetes
mellitus development.

Êey words: met-enkephalin, diabetes mellitus,
hypothalamus.
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