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Âèâ÷àëè ìîðôîôóíêö³îíàëüíó îðãàí³çàö³þ ã³ïîòàëàìî-íåéðîã³ïîô³çàðíî¿ ñèñòåìè â ñòà-
ðå÷îìó â³ö³. Áóëî âñòàíîâëåíî, ùî ó 24-ì³ñÿ÷íèõ ùóð³â â³äáóâàºòüñÿ ïåðåáóäîâà ñòðóê-
òóðè íàäçîðîâîãî òà ïðèøëóíî÷êîâîãî ÿäåð, ùî ïðîÿâëÿºòüñÿ çìåíøåííÿì ÷èñåëüíî¿
ù³ëüíîñò³ íåéðîí³â ³ êàï³ëÿð³â íà òë³ çðîñòàííÿ ãë³îöèò³â. Ñïîñòåð³ãàþòüñÿ ïðîöåñè ñàòå-
ë³òîçó, ùî º îäí³ºþ ³ç îçíàê ñòàð³ííÿ íåðâîâî¿ ñèñòåìè. Ïåðåáóäîâà ãåìàòîåíöåôàë³÷íî-
ãî áàð’ºðà (â³êîâ³ äèñòðîô³÷í³ çì³íè â åíäîòåë³îöèòàõ, ïåðèöèòàõ, àñòðîöèòàõ) ïðèçâî-
äèòü äî ã³ïîêñ³¿ íåéðîí³â ³ äèñòðîô³÷íî-äåñòðóêòèâíèõ çì³í ó íèõ, çá³ëüøóºòüñÿ ê³ëüê³ñòü
àïîïòîçíèõ íåéðîí³â. Â³êîâ³ çì³íè ó íåéðîåíäîêðèííèõ êë³òèíàõ ïðèçâîäÿòü äî çíèæåí-
íÿ ¿õ ôóíêö³îíàëüíî¿ àêòèâíîñò³, ùî ìîðôîëîã³÷íî ïðîÿâëÿºòüñÿ çìåíøåííÿì îá’ºìíî¿
ù³ëüíîñò³ â íèõ íåéðîñåêðåòîðíèõ ãðàíóë. Çà òàêèõ óìîâ ó òåðì³íàëÿõ àêñîí³â íåðâîâî¿
÷àñòêè íåéðîã³ïîô³çà â³äì³÷àºòüñÿ çíèæåííÿ îá’ºìíî¿ ù³ëüíîñò³ íåéðîñåêðåòîðíèõ ãðà-
íóë çà ðàõóíîê ìîëîäèõ ³ çð³ëèõ. Ïåðèêàï³ëÿðí³ ïðîñòîðè â íåðâîâ³é ÷àñòö³ íåéðîã³ïîô³-
çà ðîçøèðåí³, â íèõ íàÿâí³ êîëàãåíîâ³ âîëîêíà, ô³áðîáëàñòè òà â³äðîñòêè ï³òó¿öèò³â.
Òàêà ïåðåáóäîâà ïåðèêàï³ëÿðíîãî ïðîñòîðó ïðèçâîäèòü äî çìåíøåííÿ ÷èñåëüíîñò³ àê-
ñîâàçàëüíèõ ñèíàïñ³â ³ çàòðèìóº âèä³ëåííÿ íåéðîñåêðåòó â êðîâ. Ñòàðå÷³ ñòðóêòóðí³
çì³íè ñêëàäîâèõ êîìïîíåíò³â ã³ïîòàëàìî-íåéðîã³ïîô³çàðíî¿ ñèñòåìè âêàçóþòü íà çìåí-
øåííÿ ¿¿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ó ñòàðå÷îìó â³ö³.
Êëþ÷îâ³ ñëîâà: íàäçîðîâå ÿäðî, ïðèøëóíî÷êîâå ÿäðî, íåéðîã³ïîô³ç.

Íà ñüîãîäí³ äîâåäåíî, ùî â³êîâ³ çì³íè ã³ïî-
òàëàìóñà º îäí³ºþ ç ãîëîâíèõ ïðè÷èí ñòàð³í-
íÿ âñüîãî îðãàí³çìó [1], à ñàì ã³ïîòàëàìóñ
ÿâëÿº ñîáîþ ñâîºð³äíèé ïåéñìåéêåð, àáî ãî-
äèííèê ñòàð³ííÿ. Ç â³êîì çì³íþºòüñÿ ÷óò-
ëèâ³ñòü îêðåìèõ ã³ïîòàëàì³÷íèõ ñòðóêòóð äî
íåðâîâî¿  ³ìïóëüñàö³¿, ãîðìîí³â, ìåä³àòîð³â, ùî
âèêëèêàº «ïîìèëêè» ³íôîðìàö³¿ ÿê ïðî ñòàí
âíóòð³øíüîãî ñåðåäîâèùà îðãàí³çìó, òàê ³ ïðî
ðåãóëÿö³þ ãîìåîñòàçó [2]. Ïðè öüîìó íåóçãîä-
æåí³ñòü ó íàäõîäæåíí³ «íåðâîâî¿» ³ «ãóìîðàëü-
íî¿» ³íôîðìàö³¿ ïðèçâîäèòü äî ïîðóøåíü ïðî-
öåñ³â àäàïòàö³¿ â îðãàí³çì³ òà º ãîëîâíîþ ïðè-
÷èíîþ âèíèêíåííÿ òðèâàëèõ ìåòàáîë³÷íèõ ³
ôóíêö³îíàëüíèõ ðåàêö³é ó ñòàðîñò³ [2, 3].

Ìåòîþ äîñë³äæåííÿ º âñòàíîâëåííÿ ìîð-
ôîôóíêö³îíàëüíèõ îñîáëèâîñòåé áóäîâè ã³ïî-
òàëàìî-íåéðîã³ïîô³çàðíî¿ ñèñòåìè ó 24-ì³ñÿ÷-
íèõ ùóð³â.

Ìàòåð³àë ³ ìåòîäè. Ìàòåð³àëîì äëÿ äîñ-
ë³äæåííÿ ïîñëóæèâ ã³ïîòàëàìóñ ³ ã³ïîô³ç 20
ùóð³â-ñàìö³â ë³í³¿ Â³ñòàð 12- òà 24-ì³ñÿ÷íîãî
â³êó. Âèêîðèñòàëè ã³ñòîëîã³÷íèé (çàáàðâëåííÿ
çà Í³ññëºì), ã³ñòîõ³ì³÷íèé (àëüäåã³ä-ôóêñèíîì
© Î.ß. Æóðàê³âñüêà, 2014

çà Ãîìîð³), ³ìóíîã³ñòîõ³ì³÷íèé (äëÿ âèÿâëåííÿ
àïîïòè÷íèõ êë³òèí – ÒUNEL-ìåòîä, Apop Tag
Plus Peroxidase ³n Situ Apoptosis Detection Kit,
âèðîáíèê Milliporen, USA, åëåêòðîííî-ì³êðîñ-
êîï³÷íèé ìåòîäè äîñë³äæåííÿ.  Ã³ñòîëîã³÷í³
ïðåïàðàòè âèâ÷àëè ï³ä ñâ³òëîâèì ì³êðîñêîïîì
ÌÑ 300 (ÒÕÐ) òà  ôîòîãðàôóâàëè çà äîïîìî-
ãîþ Digital camera for microscope DCM 900.
Ìîðôîìåòð³þ çä³éñíþâàëè íà âêàçàíèõ ïðåïà-
ðàòàõ çà äîïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åí-
íÿ  NIH USA «Image J» â ðó÷íîìó ðåæèì³ ç
óðàõóâàííÿì çá³ëüøåíü. Ñòðóêòóðí³ çì³íè íà
ïåâíîìó åòàï³ äîñë³äæåííÿ àíàë³çóâàëè â 50
ïîëÿõ çîðó ³ âèçíà÷àëè ÷èñåëüíó ù³ëüí³ñòü íåé-
ðîí³â/íåéðîåíäîêðèííèõ êë³òèí (×ÙÍ/ÍÊ), ãë³¿
(×ÙÃ), êàï³ëÿð³â (×ÙÊ) ³ ãë³àëüíèé ³íäåêñ íà
ïëîù³ 0,01 ìì2  íàäçîðîâîãî òà ïðèøëóíî÷êî-
âîãî ÿäåð. Âèçíà÷àëè ïëîùó ïðîô³ëüíîãî ïîëÿ
íåéðîí³â, ¿õ ÿäåð ³ êîåô³ö³ºíò ôîðìè îñòàíí³õ òà
ÿäåðíî-öèòîïëàçìàòè÷íèé ³íäåêñ. Íåéðîñåêðå-
òîðíèé ïðîöåñ îö³íþâàëè çà ïîêàçíèêàìè îá’ºì-
íî¿ ù³ëüíîñò³ íåéðîñåêðåòîðíèõ ãðàíóë ó íåé-
ðîíàõ (Vi = Pi / Pt  [4]). Ðàõóâàëè ê³ëüê³ñòü àïî-
òîçíèõ ÿäåð íåéðîåíäîêðèííèõ êë³òèí íà ïëîù³
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0,5 ìì2 íàäçîðîâîãî ³ ïðèøëóíî÷êîâîãî ÿäåð.
Âèçíà÷àëè àïîïòîçíèé ³íäåêñ, ÿêèé õàðàêòå-
ðèçóº ê³ëüê³ñòü àïîïòîçíèõ ÿäåð íåéðîåíäîê-
ðèííèõ êë³òèí, â ïåðåðàõóíêó íà 100 äîñë³ä-
æåíèõ ÿäåð íåéðîåíäîêðèííèõ êë³òèí ç íàñòóï-
íèì îá÷èñëåííÿì â³äñîòêà. Öèôðîâ³ äàí³ ñòà-
òèñòè÷íî îáðîáèëè.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ó 24-
ì³ñÿ÷íèõ òâàðèí ó íàäçîðîâîìó ³ ïðèøëóíî÷-
êîâîìó ÿäðàõ, ïîð³âíÿíî ç 12-ì³ñÿ÷íèìè òâà-
ðèíàìè, çðîñòàº ÷èñåëüíà ù³ëüí³ñòü âàêóîë³-
çîâàíèõ íåéðîí³â, ïðè öüîìó  âàêóîë³ ðîçòà-
øîâóþòüñÿ  íà îäíîìó ³ç ïîëþñ³â êë³òèíè. Ó
íîðìîõðîìíèõ íåéðîíàõ ³ç çáåðåæåíèì ÿäðîì
ðå÷îâèíà Í³ññëÿ ðîçòàøîâàíà íà ïåðèôåð³¿
êë³òèíè ó âèãëÿä³ ãðóáî¿ çåðíèñòîñò³. ×àñòî
ñïîñòåð³ãàºòüñÿ õðîìàòîë³ç, ÿêèé ñóïðîâîä-
æóºòüñÿ âàêóîë³çàö³ºþ íåéðîí³â. Ó äåÿêèõ
íåéðîíàõ äèñòðîô³÷íî-äåñòðóêòèâí³ çì³íè º
íåçâîðîòíèìè, ùî  ïðèçâîäèòü äî öèòîë³çó ³
óòâîðåííÿ «êë³òèí-ò³íåé». Çóñòð³÷àþòüñÿ ïî-
îäèíîê³ àïîïòîçí³ íåéðîåíäîêðèíí³ êë³òèíè.

Ïîð³âíÿíî ç ïîêàçíèêàìè 12-ì³ñÿ÷íèõ òâà-
ðèí ó 24-ì³ñÿ÷íèõ ×ÙÍ ³ ×ÙÊ çíèæóþòüñÿ,
ïðè öüîìó ÷èñåëüíà ù³ëüí³ñòü ÿê ãë³¿, òàê ³ âà-
êóîë³çîâàíèõ íåéðîí³â çíà÷íî çðîñòàº (òàáë. 1).
Ñïîñòåð³ãàºòüñÿ ïîïàðíå ³ ïîòð³éíå ðîçòàøóâàí-
íÿ ãë³îöèò³â íàâêîëî íåðâîâèõ êë³òèí ³ êàï³ëÿð³â.

Îòðèìàí³ íàìè ìîðôîëîã³÷í³ êðèòåð³¿ ñòà-
ð³ííÿ ã³ïîòàëàìóñà, à ñàìå â³êîâà âòðàòà íåé-
ðîí³â ³ âèðàæåí³ñòü ïðîöåñ³â ñàòåë³òîçó
ï³äòâåðäæóþòüñÿ äàíèìè äîñë³äíèê³â [5, 6].

Ó ãðóïàõ 12- ³ 24-ì³ñÿ÷íèõ òâàðèí âñòà-
íîâëåíèé ïîçèòèâíèé êîðåëÿö³éíèé çâ’ÿçîê ì³æ
×ÙÊ ³ ×ÙÍ: ó íàäçîðîâèõ ÿäðàõ â³äïîâ³äíî

rs =0,89 (ð<0,001) ³ rs =0,71 (ð<0,05), ó ïðèøëó-
íî÷êîâèõ – rs=0,86 (ð<0,001) ³ rs =0,78 (ð<0,01).

Ê³ëüê³ñòü àïîïòîçíèõ íåéðîåíäîêðèííèõ
êë³òèí ó 24-ì³ñÿ÷íèõ òâàðèí çðîñòàº ïîð³âíÿ-
íî ç òàêîþ ó 12-ì³ñÿ÷íèõ òâàðèí: ó íàäçîðî-
âèõ ÿäðàõ äî 0,66±0,21 (0,33±0,21; ð<0,05), ó
ïðèøëóíî÷êîâèõ – äî 0,67±0,18 (0,22±0,19;
ð<0,05).

Â íàäçîðîâîìó ³ ïðèøëóíî÷êîâîìó ÿäðàõ
ñåðåäíÿ ïëîùà íåéðîí³â, ïîð³âíÿíî ç 12-ì³ñÿ÷-
íèìè òâàðèíàìè, äîñòîâ³ðíî íå çì³íþºòüñÿ,
òîä³ ÿê ïëîùà ÿäåð íåéðîåíäîêðèííèõ êë³òèí
çìåíøóºòüñÿ, ùî ïðèçâîäèòü äî çìåíøåííÿ
ÿäåðíî-öèòîïëàçìàòè÷íîãî ³íäåêñó (òàáë. 2).
Òàê³ öèòîêàð³îìåòðè÷í³ çì³íè âêàçóþòü íà
çìåíøåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ íåéðî-
åíäîêðèííèõ êë³òèí.

Âèÿâëÿþòüñÿ â³êîâ³ äèñòðîô³÷íî-äåñòðóê-
òèâí³ çì³íè ³ íà óëüòðàñòðóêòóðíîìó ð³âí³.
ßäðà ñâ³òëèõ íåéðîåíäîêðèííèõ êë³òèí, åíäî-
òåë³îöèò³â ³ ïåðèöèò³â õàðàêòåðèçóþòüñÿ íèçü-
êîþ åëåêòðîííîþ ù³ëüí³ñòþ, íàòîì³ñòü ó òåì-
íèõ íåéðîåíäîêðèííèõ êë³òèí â³äì³÷àþòüñÿ
êàð³îðåêñèñ ³ êàð³îë³çèñ. Ó íåéðîåíäîêðèííèõ
êë³òèíàõ ³ ãë³îöèòàõ âèÿâëÿþòüñÿ ïðîñâ³òëåí-
íÿ ìàòðèêñó ì³òîõîíäð³é ³ ðóéíóâàííÿ ¿õ êðèñò,
íàÿâí³ âàêóîë³ ð³çíèõ ðîçì³ð³â ³ âåëè÷èíè. Ó
íåéðîïëàçì³ ç’ÿâëÿþòüñÿ ì³ºë³íîïîä³áí³ òà ³íø³

âêëþ÷åííÿ, âèÿâëÿþòüñÿ ë³çîñîìè, àóòîôàãî-
ñîìè, ë³ïîôóñöèíîâ³ ò³ëüöÿ. Îñòàíí³ º ê³íöå-
âèì ïðîäóêòîì ïåðåêèñíîãî îêèñíåííÿ ë³ï³ä³â,
³ öå ââàæàºòüñÿ ïîñò³éíîþ ³ óí³âåðñàëüíîþ
îçíàêîþ ñòàð³ííÿ [7]. Íàãðîìàäæåííÿ ë³ïî-
ôóñöèíó ïðèçâîäèòü äî ïîã³ðøåííÿ âíóòð³ø-
íüîêë³òèííîãî ðóõó íåéðîïëàçìè, à àêóìóëÿ-
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Òàáëèöÿ 1. Ñòðóêòóðà íàäçîðîâèõ ³ ïðèøëóíî÷êîâèõ ÿäåð ã³ïîòàëàìóñà òâàðèí
ðåïðîäóêòèâíîãî â³êó (M±m, n=10)

àíüëåñè×
üòñ³íüë³ù

ñ³ì,ìîê³âíèðàâòàðäß

21 42

³âîðîçäàí ³âîê÷îíóëøèðï ³âîðîçäàí ³âîê÷îíóëøèðï
â³íîðéåÍ
õèëò³âñ
õèëìåò

õèíàâîç³ëîóêàâ

03,0±3,6
61,0±6,5
12,0±7,0
22,0±5,0

24,0±2,9
72,0±4,8

2,0±8,0 0
22,0±6,0

*13,0±9,4
*24,0±8,3

82,0±1,1 *
*13,0±1,3

*43,0±5,7
*92,0±8,6

92,0±7,0 *
13,0±7,4 *

¿³ëÃ 12,0±7,4 73,0±6,6 *13,0±9,6 *68,0±9,9
â³ðÿë³ïàK 62,0±1,4 22,0±4,6 *13,0±5,3 *33,0±8,4

ñêåäí³éèíüëà³ëÃ 20,0±47,0 20,0±17,0 *21,0±4,1 *41,0±23,1
Ïðèì³òêà. *  p<0,05, ð³çíèöÿ ì³æ ïîêàçíèêàìè 12- ³ 24-ì³ñÿ÷íèõ òâàðèí.
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ö³ÿ ï³ãìåíòó â äåíäðèòàõ ïåðåøêîäæàº öèòî-
ïëàçìàòè÷íîìó òðàíñïîðòó, âèêëèêàþ÷è äå-
ñòðóêö³þ ³ âòðàòó êë³òèííèõ â³äðîñòê³â. Çá³ëü-
øåííÿ ë³ïîôóñöèíó â íåéðîíàõ êîðåëþº ç³
çìåíøåííÿì ó íèõ ê³ëüêîñò³ ì³òîõîíäð³é ³
ðîçì³ð³â ñàìèõ êë³òèí [6, 8].

Ó òåìíèõ íåéðîåíäîêðèííèõ êë³òèíàõ öè-
ñòåðíè ãðàíóëÿðíî¿ åíäîïëàçìàòè÷íî¿ ñ³òêè
ðîçøèðåí³, íà ¿õ ïîâåðõí³ ïðàêòè÷íî íå âèÿâ-
ëÿþòüñÿ ðèáîñîìè. Îá’ºìíà ù³ëüí³ñòü íåé-
ðîñåêðåòîðíèõ ãðàíóë ó ñâ³òëèõ íåéðîåíäîê-
ðèííèõ êë³òèíàõ äîñòîâ³ðíî íå â³äð³çíÿºòüñÿ
â³ä òàêî¿ ó 12-ì³ñÿ÷íèõ òâàðèí ³ ñòàíîâèòü ó
íàäçîðîâèõ ÿäðàõ (0,64±0,02) %, ó ïðèøëóíî÷-
êîâèõ ÿäðàõ (0,62±0,02) %, ó òåìíèõ íåéðîåí-
äîêðèííèõ êë³òèíàõ âîíà çìåíøóºòüñÿ ó 2,5
ðàçà ³ ñòàíîâèòü â³äïîâ³äíî (0,88±0,14) %
(ð<0,001) òà (0,77±0,11) % (ð<0,001). Ïîðÿä ç³
çì³íåíèìè íåéðîíàìè çóñòð³÷àþòüñÿ ³ òàê³,
áóäîâà ÿêèõ íå â³äð³çíÿºòüñÿ â³ä áóäîâè
12-ì³ñÿ÷íèõ òâàðèí.

Ó íåéðîï³ë³ äîñë³äæóâàíèõ ÿäåð
â³äì³÷àºòüñÿ óêîðî÷åííÿ äåíäðèò³â, çìåíøåí-
íÿ ¿õ ãàëóæåííÿ òà ê³ëüêîñò³ øèïèê³â íà
âåðõ³âö³. Ç áîêó ãë³àëüíèõ êë³òèí âèÿâëåí³ çì³íè
â îë³ãîäåíäðîöèòàõ, ÿê³ ïðîÿâëÿþòüñÿ ïî-
ì³ðíèì ðîçøèðåííÿì öèñòåðí ãðàíóëÿðíî¿ åí-
äîïëàçìàòè÷íî¿ ñ³òêè, äåñòðóêòèâíèìè çì³íà-
ìè ì³òîõîíäð³é. Ó ïåðèêàï³ëÿðíèõ àñòðîöèòàõ
ñïîñòåð³ãàþòüñÿ êàð³îï³êíîç, ã³ïåðïëàç³ÿ
ô³áðèëÿðíèõ ñòóêòóð, íàêîïè÷åííÿ ë³çîñîì ³
àóòîôàãîñîì. Áàçàëüíà ìåìáðàíà êàï³ëÿð³â
ïîòîâùóºòüñÿ  ³ ñòàº á³ëüø ãîìîãåííîþ. Â
öèòîïëàçì³ åíäîòåë³îöèò³â ñïîñòåð³ãàþòüñÿ
ë³çîñîìè, ì³òîõîíäð³¿ ç ÷àñòêîâîþ äåñòðóêö³ºþ
êðèñò, íåâåëèê³ âàêóîë³, ïîîäèíîê³ ì³êðîï³íî-

öèòîçí³ ïóõèðö³. ßäðîâì³ñíà çîíà åíäîòåë³î-
öèò³â  ð³çêî âèïèíàº â ïðîñâ³ò êàï³ëÿðà, ÷àñò-
êîâî ïðèêðèâàþ÷è éîãî. Íå âèêëþ÷åíî, ùî
çì³íè åíäîòåë³îöèò³â, áàçàëüíî¿ ìåìáðàíè ³
ïåðèêàï³ëÿðíèõ àñòðîöèò³â ó ïðîöåñ³ ñòàð³ííÿ
ïðèçâîäÿòü äî ïîðóøåííÿ ôóíêö³îíóâàííÿ ãå-
ìàòîåíöåôàë³÷íîãî áàð’ºðà.

Ó 12-ì³ñÿ÷íèõ òâàðèí íåðâîâà ÷àñòêà íåé-
ðîã³ïîô³çà íà óëüòðàñòðóêòóðíîìó ð³âí³ ïðåä-
ñòàâëåíà áåçì³ºë³íîâèìè íåðâîâèìè âîëîêíà-
ìè, ï³òó¿öèòàìè òà ¿õ â³äðîñòêàìè, à òàêîæ
ô³áðîáëàñòàìè, ÿê³ ðîçì³ùóþòüñÿ çà õîäîì
ãåìîêàï³ëÿð³â. Áåçì³ºë³íîâ³ íåðâîâ³ âîëîêíà –
öå òåðì³íàë³ àêñîí³â íåéðîåíäîêðèííèõ êë³òèí
ã³ïîòàëàìóñà. ¯õ ñâ³òëà àêñîïëàçìà ì³ñòèòü
íåéðîô³áðèëè, îêðóãëî¿ òà îâàëüíî¿ ôîðìè
ì³òîõîíäð³¿ ç ÷³òêî âèðàæåíèìè ïîïåðå÷íî îð³-
ºíòîâàíèìè êðèñòàìè, íéðîñåêðåòîðí³ ãðàíó-
ëè, íåâåëèêó ê³ëüê³ñòü ñèíàïòè÷íèõ ïóõèðö³â ³
â³ëüíèõ ðèáîñîì. Íåéðîñåêðåòîðí³ ãðàíóëè
ìàþòü ìàòðèêñ ð³çíî¿ åëåêòðîííî-îïòè÷íî¿
ù³ëüíîñò³ – â³ä ïîì³ðíî¿ äî âèñîêî¿, ÷³òêî âè-
ðàæåíó ìåìáðàíó ³ ï³äìåìáðàííèé ñâ³òëèé
îá³äîê. Ñåðåä íèõ ìîæíà âèä³ëèòè 4 òèïè: 1-é
òèï (ìîëîä³) ìàº ìàòðèêñ âèñîêî¿ åëåêòðîí-
íî-îïòè÷íî¿ ù³ëüíîñò³, ìåìáðàíó, ï³äìåìáðàí-
íèé îá³äîê ó íèõ â³äñóòí³é; 2-é òèï (çð³ë³) –
ìàòðèêñ ïîì³ðíî¿ åëåêòðîííî-îïòè÷íî¿ ù³ëü-
íîñò³ òà âóçüêèé ï³äìåìáðàííèé îá³äîê, ÿêèé
ìîæå áóòè â³äñóòí³ì; 3-é òèï (äèôóíäóþ÷³) –
íåâåëèêó ñåðöåâèíó ïîì³ðíî¿ åëåêòðîííî-îï-
òè÷íî¿ ù³ëüíîñò³ òà øèðîêèé ï³äìåìáðàííèé
îá³äîê; 4-é (çàëèøêîâ³ àáî ïóñò³ ãðàíóëè) –
ó á³ëüøîñò³ âèïàäê³â óòâîðåí³ ò³ëüêè îäí³ºþ
ìåìáðàíîþ ³ ùå íàçèâàþòüñÿ emptó vesicles.
Ó ñóñ³äí³õ àêñîíàõ ê³ëüê³ñòü íåéðîñåêðåòîð-
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Òàáëèöÿ 2. Ìîðôîìåòðè÷í³ ïîêàçíèêè íåéðîåíäîêðèííèõ êë³òèí
íàäçîðîâèõ ³ ïðèøëóíî÷êîâèõ ÿäåð 12- ³ 24-ì³ñÿ÷íèõ òâàðèí (M±m, n=10)

Ïðèì³òêà. *  p<0,05, ** p<0,01, *** p<0,001; ð³çíèöÿ ì³æ ïîêàçíèêàìè 12- ³ 24-ì³ñÿ÷íèõ òâàðèí.

êèíçàêîÏ
ñ³ì,ìîê³âíèðàâòàðäß

21 42
³âîðîçäàí ³âîê÷îíóëøèðï ³âîðîçäàí ³âîê÷îíóëøèðï

ìêì,èíèò³ëêàùîëÏ 2 74,21±99,614 53,11±44,273 ** 90,327±68,104 0 77,3±86,873 ***

ìêì,àðäÿàùîëÏ 2 59,1±25,67 24,1±85,56 * 47,4±47,26 *** 92,1±68,06 *** 0
èìðîôòíº³ö³ôåîK

àðäÿ 10,0±28,0 10,0±38,0 30,0±48,0 10,0±58,0

-çàëïîòèö-îíðåäß
ñêåäí³éèí÷èòàì 10,0±32,0 10,0±32,0 10,0±81,0 ** 01,0±91,0 *
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íèõ ãðàíóë ³ ñèíàïòè÷íèõ ïóõèðö³â º ð³çíîþ.
²ñíóþòü àêñîíè, â ÿêèõ íåéðîñåêðåòîðí³ ãðà-
íóëè â³äñóòí³, à íàÿâí³ ò³ëüêè ñèíàïòè÷í³ ïó-
õèðö³, ³ íàâïàêè. Íà íàøó äóìêó, öå ïîâ’ÿçàíî
ç ð³çíèìè ð³âíÿìè ïðîâåäåíîãî çð³çó. Îá’ºìíà
ù³ëüí³ñòü íéðîñåêðåòîðíèõ ãðàíóë ó òåðì³íà-
ëÿõ àêñîí³â íåéðîåíäîêðèííèõ êë³òèí 12-ì³ñÿ÷-
íèõ òâàðèí ñòàíîâèòü (13,44±0,15) %, ³ç íèõ 1-
ãî òèïó – (3,41±0,05) %, 2-ãî – (6,77±0,13) %,
3-ãî – (2,45±0,04) %, 4-ãî – (0,77±0,02) %. Òà-
êèì ÷èíîì, ó 12-ì³ñÿ÷íèõ òâàðèí ïðîöåñè íà-
êîïè÷åííÿ íåéðîñåêðåòó ïåðåâàæàþòü íàä
éîãî âèâåäåííÿì.

Ó íåðâîâ³é ÷àñòö³ íåéðîã³ïîô³çà 24-ì³ñÿ÷-
íèõ òâàðèí ñïîñòåð³ãàþòüñÿ âàðèêîçîïîä³áí³
ïîòîâùåííÿ çà õîäîì íåðâîâèõ âîëîêîí. Íà
óëüòðàñòðóêòóðíîìó ð³âí³ â á³ëüøîñò³ áåç-
ì³ºë³íîâèõ íåðâîâèõ âîëîêîí â³äì³÷àþòüñÿ íåé-
ðîô³áðèëè, îêðóãëî¿ ³ îâàëüíî¿ ôîðìè ì³òî-
õîíäð³¿ ç ÷àñòêîâî ïðîñâ³òëåíèì ìàòðèêñîì,
íåâåëèêà ê³ëüê³ñòü íåéðîñåêðåòîðíèõ ãðàíóë,
ñèíàïòè÷í³ ïóõèðö³ çóñòð³÷àþòüñÿ ð³äêî. Ò³ëüöÿ
Ãåð³íãà ì³ñòÿòü íåâåëèêó ê³ëüê³ñòü íåéðîñåê-
ðåòîðíèõ ãðàíóë ïåðåâàæíî 3-ãî ³ 4-ãî òèï³â.
Îá’ºìíà ù³ëüí³ñòü íåéðîñåêðåòîðíèõ ãðàíóë,
ïîð³âíÿíî ç òàêîþ ó 12-ì³ñÿ÷íèõ òâàðèí, çìåí-
øóºòüñÿ äî (9,34±0,41) % (ð<0,001) çà ðàõóíîê
íéðîñåêðåòîðíèõ ãðàíóë 1-ãî [(1,86±1,16) %;
ð<0,001] ³ 2-ãî [(4,39±0,27) %; ð<0,001] òèï³â,
òîä³ ÿê îá’ºìíà ù³ëüí³ñòü íåéðîñåêðåòîðíèõ
ãðàíóë 3-ãî ³ 4-ãî òèï³â ñòàòèñòè÷íî äîñòîâ³ð-
íî íå çì³íþºòüñÿ ³ ñòàíîâèòü â³äïîâ³äíî
(2,32±0,09) ³ (0,76±0,02) %. Óëüòðàñòðóêòóðà
ï³òó¿öèò³â ñâ³ä÷èòü ïðî ¿õ âèñîêó ôóíêö³îíàëü-
íó àêòèâí³ñòü: ÿäðà îêðóãëî¿ àáî îâàëüíî¿ ôîð-
ìè, ç äèôóçíî ðîçì³ùåíèì åóõðîìàòèíîì. Â
öèòîïëàçì³ ì³ñòÿòüñÿ ì³òîõîíäð³¿, ã³ïåðïëàçî-
âàíèé êîìïëåêñ Ãîëüäæ³, ïîîäèíîê³ ðîçøèðåí³
öèñòåðíè ãðàíóëÿðíî¿ åíäîïëàçìàòè÷íî¿ ñ³òêè.
Ðàçîì ç òèì, çóñòð³÷àþòüñÿ ï³òó¿öèòè ³ç âòî-
ðèííèìè ë³çîñîìàìè, âàêóîëÿìè, ÷àñòêîâî
çðóéíîâàíèìè êðèñòàìè ì³òîõîíäð³é. Ó êðîâî-
íîñíèõ êàï³ëÿðàõ çá³ëüøóºòüñÿ òîâùèíà åíäî-
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òåë³þ. Ä³ëÿíêè ñòîíøåíî¿ öèòîïëàçìè ÷åðãó-
þòüñÿ ç ïîòîâùåííÿìè, â ÿêèõ íàÿâí³ ì³òî-
õîíäð³¿, ì³êðîï³íîöèòîçí³ ïóõèðö³, â³ëüí³ ðèáî-
ñîìè. Ïåðèêàï³ëÿðí³ ïðîñòîðè ðîçøèðåí³, â íèõ
íàÿâí³ êîëàãåíîâ³ âîëîêíà, ô³áðîáëàñòè òà
â³äðîñòêè ï³òó¿öèò³â. Òàêà ïåðåáóäîâà ïåðèêà-
ï³ëÿðíîãî ïðîñòîðó â äåÿê³é ì³ð³ çìåíøóº
ê³ëüê³ñòü àêñîâàçàëüíèõ ñèíàïñ³â ³ çàòðèìóº
âèä³ëåííÿ íåéðîñåêðåòó â êðîâ.

Âèñíîâêè
1. Ó 24-ì³ñÿ÷íèõ òâàðèí â³äáóâàºòüñÿ ïå-

ðåáóäîâà ñòðóêòóðè íàäçîðîâèõ ³ ïðèøëóíî÷-
êîâèõ ÿäåð ó á³ê çìåíøåííÿ íåéðîåíäîêðèí-
íèõ êë³òèí ³ êàï³ëÿð³â íà òë³ çðîñòàííÿ ãë³îöèò³â.
Ïåðåáóäîâà ãåìàòîåíöåôàë³÷íîãî áàð’ºðà
ïðèçâîäèòü äî ã³ïîêñ³¿ íåéðîåíäîêðèííèõ
êë³òèí ³ äèñòðîô³÷íî-äåñòðóêòèâíèõ çì³í ó íèõ.
Â îêðåìèõ íåéðîíàõ ö³ ïðîöåñè íîñÿòü íåçâî-
ðîòíèé õàðàêòåð, ùî ïðèçâîäèòü äî óòâîðåí-
íÿ «êë³òèí-ò³íåé». Çá³ëüøóºòüñÿ ê³ëüê³ñòü
àïîïòîçíèõ íåéðîí³â.

2. Äî ñêëàäó ñòðóêòóðíèõ åëåìåíò³â íå-
ðâîâî¿ ÷àñòêè íåéðîã³ïîô³çà 12-ì³ñÿ÷íèõ òâà-
ðèí âõîäÿòü ï³òó¿öèòè ð³çíèõ òèï³â, áåçì³ºë³íîâ³
íåðâîâ³ âîëîêíà, àêñîâàçàëüí³ ñèíàïñè. Íàìè
âïåðøå â òåðì³íàëüíèõ ðîçãàëóæåííÿõ àêñîí³â
íåéðîåíäîêðèííèõ êë³òèí âèä³ëåíî ÷îòèðè òèïè
íåéðîñåêðåòîðíèõ ãðàíóë (ìîëîä³, çð³ë³, äèôóí-
äóþ÷³ òà çàëèøêîâ³), ÿê³ âêàçóþòü íà ïîñë³äîâí³
ñòàä³¿ íàêîïè÷åííÿ òà âèâåäåííÿ íåéðîñåêðå-
òó. Ó íåéðîã³ïîô³ç³ 24-ì³ñÿ÷íèõ òâàðèí â³äì³-
÷àºòüñÿ çíèæåííÿ îá’ºìíî¿ ù³ëüíîñò³ íåéðî-
ñåêðåòîðíèõ ãðàíóë çà ðàõóíîê ìîëîäèõ ³ çð³-
ëèõ íéðîñåêðåòîðíèõ ãðàíóë. Â³äáóâàþòüñÿ
ñêëåðîç ñò³íêè êàï³ëÿð³â ³ ðîçøèðåííÿ ïåðèêà-
ï³ëÿðíèõ ïðîñòîð³â.

Ïåðñïåêòèâíèìè º äîñë³äæåííÿ çì³í ã³ïî-
òàëàìî-íåéðîã³ïîô³çàðíî¿ ñèñòåìè  ïðè ð³çíèõ
çàõâîðþâàííÿõ ó ð³çí³ ïåð³îäè ïîñòíàòàëüíî-
ãî îíòîãåíåçó, ùî ðîçøèðèòü ³ ïîãëèáèòü çíàí-
íÿ ïðî ïàòîãåíåòè÷í³ ìåõàí³çìè ïîðóøåííÿ
â³êîâèõ íåéðîãóìîðàëüíèõ ïðîöåñ³â ó îðã³í³çì³
ïðè íèõ.
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Î.ß. Æóðàêèâñêàÿ
ÑÒÐÓÊÒÓÐÍÛÅ ÎÑÍÎÂÛ ÑÒÀÐ×ÅÑÊÈÕ ÈÇÌÅÍÅÍÈÉ ÃÈÏÎÒÀËÀÌÎ-ÍÅÉÐÎÃÈÏÎÔÈÇÀÐÍÎÉ
ÑÈÑÒÅÌÛ

Èçó÷àëè ìîðôîôóíêöèîíàëüíóþ îðãàíèçàöèþ ãèïîòàëàìî-íåéðîãèïîôèçàðíîé ñèñòåìû â ñòàð÷åñ-
êîì âîçðàñòå. Óñòàíîâëåíî, ÷òî ó 24-ìåñÿ÷íûõ êðûñ ïðîèñõîäèò ïåðåñòðîéêà ñòðóêòóðû ñóïðàîïòè-
÷åñêîãî è ïàðàâåíòðèêóëÿðíîãî ÿäåð, ÷òî ïðîÿâëÿåòñÿ óìåíüøåíèåì ÷èñëåííîé ïëîòíîñòè íåéðîíîâ è
êàïèëëÿðîâ íà ôîíå ðîñòà ãëèîöèòîâ. Íàáëþäàþòñÿ ïðîöåññû ñàòåëèòîçà, ÷òî ÿâëÿåòñÿ îäíèì èç ïðè-
çíàêîâ ñòàðåíèÿ íåðâíîé ñèñòåìû. Ïåðåñòðîéêà ãåìàòîýíöåôàëè÷åñêîãî áàðüåðà (âîçðàñòíûå äèñòðî-
ôè÷åñêèå èçìåíåíèÿ â ýíäîòåëèîöèòàõ, ïåðèöèòàõ, àñòðîöèòàõ) ïðèâîäèò ê ãèïîêñèè íåéðîíîâ è äèñ-
òðîôè÷åñêè-äåñòðóêòèâíûì èçìåíåíèÿì â íèõ, óâåëè÷èâàåòñÿ êîëè÷åñòâî àïîïòîçíûõ íåéðîíîâ. Âîç-
ðàñòíûå èçìåíåíèÿ â íåéðîýíäîêðèííûõ êëåòêàõ ïðèâîäÿò ê ñíèæåíèþ èõ ôóíêöèîíàëüíîé àêòèâíîñ-
òè, ìîðôîëîãè÷åñêè ïðîÿâëÿåòñÿ óìåíüøåíèå îáúåìíîé ïëîòíîñòè â íèõ íåéðîñåêðåòîðíûõ ãðàíóë.
Ïðè òàêèõ óñëîâèÿõ â àêñîíàõ íåðâíîé äîëè íåéðîãèïîôèçà íàáëþäàåòñÿ ñíèæåíèå îáúåìíîé ïëîòíî-
ñòè íåéðîñåêðåòîðíûõ ãðàíóë çà ñ÷åò ìîëîäûõ è çðåëûõ. Îêîëîêàïèëëÿðíûå ïðîñòðàíñòâà â íåðâíîé
÷àñòè íåéðîãèïîôèçà ðàñøèðåíû, â íèõ èìåþòñÿ êîëëàãåíîâûå âîëîêíà, ôèáðîáëàñòû è îòðîñòêè
ïèòóèöèòîâ. Òàêàÿ ïåðåñòðîéêà îêîëîêàïèëëÿðíîãî ïðîñòðàíñòâà ïðèâîäèò ê óìåíüøåíèþ ÷èñëåííîñ-
òè àêñîâàçàëüíûõ ñèíàïñîâ è çàäåðæèâàåò âûäåëåíèå íåéðîñåêðåòà â êðîâü. Ñòàðûå ñòðóêòóðíûå èç-
ìåíåíèÿ ñîñòàâëÿþùèõ êîìïîíåíòîâ ãèïîòàëàìî-íåéðîãèïîôèçàðíîé ñèñòåìû óêàçûâàþò íà óìåíü-
øåíèå åå ôóíêöèîíàëüíîé àêòèâíîñòè â ñòàð÷åñêîì âîçðàñòå.

Êëþ÷åâûå ñëîâà: ñóïðàîïòè÷åñêîå ÿäðî, ïàðàâåíòðèêóëÿðíîå ÿäðî, íåéðîãèïîôèç.
O.Ya. Zhurakivska
STRUCTURAL BASES OF SENILE CHANGES OF THE HYPOTHALAMIC-NEUROHYPOPHYSEAL SYSTEM

Scientific research is devoted to studying of morphofunctional organization  of hypothalamic-
neurohypophyseal system in old age. It was established that in 24 month old rats takes place the restructuring
of supraoptic and paraventicular nuclei toward decrease of neurons (neuroendocrine cells) and capillaries
on the background of increase of gliocytes. Are observed processes of gliosis, which is one of the signs
of aging of the nervous system. Restructuring of the blood-brain barrier (age degenerative changes in the
endothelial cells, sericite, astrocytes) leads to hypoxia of neurons and dystrophic-destructive changes in
them, the number of apoptotic neurons increases. Age-related changes in neuroendocrine cells reduce
their functional activity, that morphologically is manifested by reduction of neurosecretory granules volume
density in them. Under such conditions in the terminals of neurohypophysis nervous share axons also is
observed decrease of volume density of neurosecretory granules due to young and mature, while the
volume density of diffusing and residual statistically is not different from 12-month-old rats. In addition,
the capillary spaces in the nervous lobe of neurohypophysis are extended. in them are present collagen
fibers, fibroblasts and processes of pituiñóte. Such restructuring of precapillary   space to some extent
reduces the number of axovasal synapses and delays excretion of neurosecret into the blood. Thus senile
structural changes of the components of the hypothalamicneurohypophysial system indicate a decrease in
its functional activity.

Key word: supraoptic nucleus, paraventricular nucleus, neurohypophysis.
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