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Âïëèâ ã³ïîòèðåîçó íà ãë³àëüíèé ô³áðèëÿðíèé êèñëèé
á³ëîê ó ñòðóêòóðàõ ãîëîâíîãî ìîçêó ùóð³â

Â èññëåäîâàíèÿõ íà êðûñàõ òðåõ âîçðàñòíûõ ãðóïï (íåïîëîâîçðåëûõ 5 íåä, ïîëîâîçðåëûõ 5 ìåñ
è ñòàðûõ 18�20 ìåñ) ëèíèè Âèñòàð èçó÷àëè ñîäåðæàíèå è ïîëèïåïòèäíûé ñîñòàâ ãëèàëüíîãî
ôèáðèëëÿðíîãî êèñëîãî áåëêà (ÃÔÊÁ) â êîðå áîëüøèõ ïîëóøàðèé, ãèïîêàìïå, òàëàìóñå è
ñòâîëå ìîçãà â óñëîâèÿõ ãèïîôóíêöèè ùèòîâèäíîé æåëåçû. Ãèïîòèðåîèäíîå ñîñòîÿíèå
ìîäåëèðîâàëè ââåäåíèåì ñ ïèùåé ìåðêàçîëèëà (10 ìã/êã). Â êîíöå ýêñïåðèìåíòà îïðåäåëÿëè
ñîäåðæàíèå òèðåîòðîïíîãî ãîðìîíà (ÒÒÃ) è òèðîêñèíà (Ò

4
) â ñûâîðîòêå êðîâè

èììóíîôåðìåíòíûì ñïîñîáîì. Óñòàíîâëåíî, ÷òî ýêñïåðèìåíòàëüíûé ãèïîòèðåîç âûçûâàë
ñóùåñòâåííîå ïîâûøåíèå ñîäåðæàíèÿ ôèëàìåíòíîé ôðàêöèè ÃÔÊÁ ó êðûñÿò (â òàëàìóñå è
ñòâîëå ìîçãà) è ïîëîâîçðåëûõ æèâîòíûõ (â òàëàìóñå è êîðå áîëüøèõ ïîëóøàðèé) â ïðåäåëàõ
14�72 %. Ïðè ïðîâåäåíèè èììóíîáëîòèíãà îòìå÷àëîñü íàëè÷èå äåãðàäèðîâàííûõ
ïîëèïåïòèäîâ ñ ìîëåêóëÿðíîé ìàññîé 47�37 êÄà, êîòîðîå âûçâàíî  àêòèâàöèåé öèòîñêåëåòíûõ
ïåðåñòðîåê àñòðîãëèè. Ó ñòàðûõ êðûñ â ýòèõ óñëîâèÿõ ñóùåñòâåííûõ èçìåíåíèé íå îòìå÷àëîñü,
÷òî, âîçìîæíî, ñíèæàåò ïëàñòè÷íîñòü ÖÍÑ.

©  Ï.Î. Íåðóø, Î.Ì. Äåì÷åíêî

ÂÑÒÓÏ

Ó íåéðîãóìîðàëüíèõ ìåõàí³çìàõ ðåãóëÿö³¿
ô³ç³îëîã³÷íèõ ôóíêö³é îðãàí³çìó, éîãî æèò-
òºä³ÿëüíîñò³ é àäàïòàö³¿ äî ð³çíîìàí³òíèõ
çì³í çîâí³øíüîãî òà âíóòð³øíüîãî ñåðåäî-
âèùà îäíå ç ïðîâ³äíèõ ì³ñöü çàéìàþòü
ãîðìîíè. Ïî÷èíàþ÷è ç ê³íöÿ 50-õ ðîê³â ìè-
íóëîãî ñòîë³òòÿ, óâàãó äîñë³äíèê³â óñå á³ëü-
øå ïðèâåðòàþòü ìåõàí³çìè âïëèâó ãîðìî-
íàëüíèõ ôàêòîð³â íà êîãí³òèâí³ ôóíêö³¿
ãîëîâíîãî ìîçêó. Íèí³ ëèøàºòüñÿ â³äêðèòèì
ïèòàííÿ â³äíîñíî ñï³ââ³äíîøåííÿ âì³ñòó
ãîðìîí³â â îðãàí³çì³ òà õàðàêòåðó ïðîöåñ³â
âèùî¿ íåðâîâî¿ ä³ÿëüíîñò³ [8, 14, 15, 17].

Âñòàíîâëåíî,  ùî ã ³ïîòèðåî¿äèçì ó
ïðîöåñ³ ðîçâèòêó ïðèçâîäèòü äî çíèæåííÿ
íåéðîíàëüíî¿ äèôåðåíö³àö³¿ òà ñèíàïòîãåíå-
çó ÷åðåç çìåíøåííÿ äåíäðèòè÷íèõ ³ àêñî-
íàëüíèõ â³äðîñòê³â [16, 21]. Ö³ åôåêòè çíà÷-
íî âàð³þþòü çàëåæíî â³ä ñòðóêòóð ãîëîâ-
íîãî ìîçêó ³ òèïó íåðâîâèõ êë³òèí. Ó ìîçêó
ùóð³â ç ã³ïîòèðåîçîì âñòàíîâëåíî çíèæåííÿ

çàãàëüíî¿ ê³ëüêîñò³ ì³ºë³íó òà çàòðèìêè
äîçð³âàííÿ ì³ºë³íîâèõ á³ëê³â. Â îë³ãî-
äåíäðîöèòàõ ìîçêó äîðîñëèõ ùóð³â ç ã³ïî-
òèðåîçîì â³äì³÷åíî çíèæåííÿ âì³ñòó òÐÍÊ
ãîëîâíèõ ì³ºë³íîâèõ ïðîòå¿í³â, ïðîòåî-
ë³ï³äíîãî á³ëêà, îñíîâíîãî á³ëêà ì³ºë³íó òà
ì³ºë³íçâ�ÿçàíîãî ãë³êîïðîòå¿íó [20].

Ðàçîì ç òèì ó ë³òåðàòóð³ â³äñóòí³ äàí³
â³äíîñíî âïëèâó ã³ïîòèðåî¿äíîãî ñòàíó íà
ãë³àëüíèé ô³áðèëÿðíèé êèñëèé á³ëîê (ÃÔÊÁ)
â óòâîðåííÿõ ãîëîâíîãî ìîçêó. Â³äîìî, ùî
ÃÔÊÁ âïëèâàº íà ñèíàïòîãåíåç .  Ìåòà
íàøî¿ ðîáîòè � âèâ÷èòè âïëèâ ã³ïîòèðåîçó
íà âì³ñò ÃÔÊÁ ó êîð³ ãîëîâíîãî ìîçêó,
ã³ïîêàìï³, ñòîâáóðîâîìó â³ää³ë³ ³ òàëàìóñ³
ùóð³â ó ïðîöåñ³ ñòàð³ííÿ.

ÌÅÒÎÄÈÊÀ

Äîñë³äæåííÿ ïðîâåäåíî íà 48 ùóðàõ òðüîõ
â³êîâèõ ãðóï ë³í³¿ Â³ñòàð � ñòàòåâîíåçð³ë³
(5 òèæ) ñòàòåâîçð³ë³ (5 ì³ñ), ñòàð³ (18�20
ì³ñ) .  Òâàðèíè áóëè ðîçïîä³ëåí³  íà äâ³
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ï³äãðóïè êîæíî¿ â³êîâî¿ ãðóïè � ³íòàêòí³ òà
ùóðè ç ã³ïîòèðåîçîì. Äëÿ äîñë³äæåííÿ áðàëè
òâàðèí ïðèáëèçíî ç îäíàêîâîþ åìîö³éíîþ
õàðàêòåðèñòèêîþ, êîòðó âèçíà÷àëè íà îñíîâ³
çàãàëüíîïðèéíÿòîãî òåñòó «â³äêðèòå ïîëå».

Ã³ïîòèðåî¿äíèé ñòàí ìîäåëþâàëè ââå-
äåííÿì ç ¿æåþ ìåðêàçîë³ëó â äîç³ 10 ìã/êã
óïðîäîâæ äâîõ òèæí³â. Ó ê³íö³ äîñë³äæåííÿ
ó ñèðîâàòö³ êðîâ³ òâàðèí âèçíà÷àëè âì³ñò
òèðåîòðîïíîãî ãîðìîíó òà òèðîêñèíó (Ò

4
)

³ìóíîôåðìåíòíèì ìåòîäîì [4].
Ïî çàê³í÷åíí³ çàçíà÷åíîãî òåðì³íó òâà-

ðèí äåêàï³òóâàëè, âèä³ëÿëè ãîëîâíèé ìîçîê
³ ðîçä³ëÿëè éîãî íà â³ää³ëè � êîðà âåëèêèõ
ï³âêóëü, ñòîâáóð ìîçêó, òàëàìóñ ³ ã³ïîêàìï.
Òêàíèíó ìîçêó ï³ñëÿ î÷èùåííÿ â³ä îáîëîíîê
³ êðîâîíîñíèõ ñóäèí ïîì³ùàëè ó ñêëÿíèé
ãîìîãåí³çàòîð ç òåôëîíîâèì ïîðøíåì ç
äîäàâàííÿì 50 ììîëü/ë òð³ñ-HCl áóôåðà
(pÍ 7,4) ó ñï³ââ³äíîøåíí³ òêàíèíà : áóôåð �
1:6. Òð³ñ-áóôåðíà ñèñòåìà (áóôåð À) áóëà
íàñòóïíîãî ñêëàäó (ììîëü/ë): ÅÄÒÀ � 2,
ìåðêàïòîåòàíîë � 1, ôåí³ëìåòèëñóëüôîí³ë-
ôòîðèä � 0,1 òà ñîºâèé ³íã³á³òîð òðèïñèíó �
5. Äîñë³äæåííÿ ïðîâîäèëè ïðè 4îÑ. Ãîìîãå-
íàò öåíòðèôóãóâàëè ïðè 30000 g âïðîäîâæ
60 õâ. Îòðèìàíèé ñóïåðíàòàíò (S

1
) ì³ñòèâ

ðîç÷èíí³ á³ëêè ìîçêó. Îñàä (Ð
1
) ïðîìèâàëè

ï³ñëÿ éîãî ðåñóñïåíäóâàííÿ ó òîìó æ áóôåð³
òà öåíòðèôóãóâàííÿ âïðîäîâæ 45 õâ ïðè
30000 g. Ï³ñëÿ öüîãî îñàä ðåñóñïåíäóâàëè
â áóôåð³ À ç äîäàâàííÿì 4 ìîëü/ë ñå÷îâèíè
(áóôåð Â) ³ ³íêóáóâàëè 12 ãîä. Ïîäàëüøå
öåíòðèôóãóâàííÿ ïðîâîäèëè ïðè 30000 g
óïðîäîâæ 60 õâ. Ñóïåðíàòàíò (S

2
) ì³ñòèâ

âîäîíåðîç÷èíí³ ô³ëàìåíòí³ á³ëêè. Á³ëêîâ³
ôðàêö³¿ S

1
 òà S

2
 ä³ëèëè çà ìîëåêóëÿðíîþ

ìàñîþ ìåòîäîì åëåêòðîôîðåçó ó ïëàñòèí³
ïîë³àêðèëàì³äíîãî ãåëþ òîâùèíîþ 1 ìì çà
ìåòîäèêîþ Laemli [18].

Äëÿ ðîçä³ëåííÿ á³ëê³â ðîç÷èííî¿ òà
cå÷îâèííî¿ ôðàêö³é ãîëîâíîãî ìîçêó ó ãåë³
ñòâîðþâàëè ãðàä³ºíò àêðèëàì³äó Ò=7�18 %
ïðè íàÿâíîñò³ 0,1%-ãî äîäåöèëñóëüôàòó
íàòð³þ. Àíàë³ç ïîë³ïåïòèäíîãî ñêëàäó ïðî-
âîäèëè çà äîïîìîãîþ ³ìóíîáëîòèíãó. Ï³ñëÿ

åëåêòðîôîðåòè÷íîãî ðîçä³ëåííÿ á³ëêè ïåðå-
íîñèëè íà í³òðîöåëþëîçí³ ìåìáðàíè ó 12,5
ììîëü/ë òðèñ-HCl áóôåð³ ïðè íàÿâíîñò³ 0,2
ìîëü/ë â-ãë³öèíó, 30 % ìåòàíîëó, 2 ìîëü/ë
ñå÷îâèíè. Äëÿ ³ìóíîõ³ì³÷íî¿ ³äåíòèô³êàö³¿
ÃÔÊÁ âèêîðèñòîâóâàëè ïîë³êëîíàëüíó
ìîíîñïåöèô³÷íó êðîëÿ÷ó àíòèñèðîâàòêó ó
ðîçâåäåíí³ 1:1500 [19].

Ê³ëüê³ñíèé àíàë³ç ÃÔÊÁ ïðîâîäèëè
ïîð³âíÿííÿì ³íòåíñèâíîñò³ çàáàðâëåííÿ
â³äïîâ³äíèõ ïîë³ïåïòèäíèõ çîí ì³æ åêñïåðè-
ìåíòàëüíèìè òà êîíòðîëüíèìè ïðîáàìè.
Îáðîáêó îäåðæàíèõ ðåçóëüòàò³â ïðîâîäèëè
ìåòîäàìè ìàòåìàòè÷íî¿ ñòàòèñòèêè äëÿ
ìàëèõ âèáîðîê [7].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Âåðèô³êàö³ÿ ã³ïîòèðåî¿äíîãî ñòàíó ïðîâî-
äèëàñÿ íà îñíîâ³ âèçíà÷åííÿ âì³ñòó Ò

4
 òà ÒÒÃ

ó ïëàçì³ êðîâ³. Âì³ñò òèðîêñèíó çà óìîâ
ã³ïîòèðåîçó ó ñòàòåâîíåçð³ëèõ, ñòàòåâîçð³ëèõ
³ ñòàðèõ ùóð³â ñòàíîâèâ 6,31±0,09, 2,03±0,39,
6,35 ìêã/äë ± 0,11 ìêã/äë â³äïîâ³äíî. Ó
³íòàêòíèõ òâàðèí öåé ïîêàçíèê áóâ 9,22±0,15,
4,86±0,24, 9,32 ìêã/äë ± 0,10 ìêã/äë â³äïî-
â³äíî. Êîíöåíòðàö³ÿ òèðåîòðîï³íó ó ùóð³â ç
ã³ïîòèðåî¿äíèì ñòàíîì êîëèâàëàñü ó ìåæàõ
0,68 ìêÌÎ/ìë ± 0,01 ìêÌÎ/ìë ó ïåðø³é â³-
êîâ³é ãðóï³, 0,44 ìêÌÎ/ìë ± 0,07ìêÌÎ/ìë ó
äðóã³é, 1,46 ìêÌÎ/ìë ± 0,38 ìêÌÎ/ìë ó
òðåò³é çà â³êîì ãðóï³. Ó ³íòàêòíèõ îñ³á
êîíöåíòðàö³ÿ ÒÒÃ ñòàíîâèëà ó ñòàòåâîíåç-
ð³ëèõ 0,42±0,03, ó ñòàòåâîçð³ëèõ 0,25±0,09, ó
ñòàðèõ òâàðèí 0,42 ìêÌÎ/ìë ± 0,07ìêÌÎ/ìë
â³äïîâ³äíî.

Âñòàíîâëåíî, ùî äåô³öèò òèðåî¿äíèõ
ãîðìîí³â â³äîáðàæóâàâñÿ íà ñòàí³ ïîë³ïåï-
òèä³â ïðîì³æíèõ ô³ëàìåíò³â àñòðîãë³¿ çà-
ëåæíî â³ä â³êó òâàðèí.

Ó ñòàòåâîíåçð³ëèõ ùóð³â â óìîâàõ åêñïå-
ðèìåíòàëüíîãî ã³ïîòèðåîçó ñïîñòåð³ãàëîñÿ
ïðèãí³÷åííÿ ðóõëèâî-äîñë³äíèöüêî¿ àêòèâíîñò³:
ê³ëüê³ñòü ïåðåñ³÷åíèõ êâàäðàò³â, îáñòåæåíèõ
í³ðîê, ï³äéîì³â íà çàäí³ ëàïè çìåíøóâàëàñÿ
â³ä 34 % äî 65 % (Ð<0,05). Åìîö³éí³ñòü ïðè

Âïëèâ ã³ïîòèðåîçó
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öüîìó ï³äâèùóâàëàñÿ íà 38 % (Ð<0,05).
Â³äíîñíî íåéðîñïåöèô³÷íèõ á³ëê³â ïðî-

ì³æíèõ ô³ëàìåíò³â àñòðîãë³¿,  ìàðêåðîì
ÿêèõ º ÃÔÊÁ, â³äì³÷àëîñÿ ³ñòîòíå íàêîïè-
÷åííÿ éîãî ô³ëàìåíòíî¿ ôðàêö³¿ ó òàëàìóñ³
òà ñòîâáóð³ ìîçêó íà 29 ³ 72 % (Ð<0,05)
â³äïîâ³äíî (ðèñ. 1). Êð³ì òîãî, â òàëàìóñ³
ï³äâèùóâàâñÿ âì³ñò ³ ðîç÷èííî¿ ôðàêö³¿ äî
78 % (Ð<0,05), ùî â 2,5 ðàçà ïåðåâèùóâàâ
ð³âåíü çðîñòàííÿ íåðîç÷èííî¿ ôðàêö³¿. Òîìó
ñï³ââ³äíîøåííÿ ô³ëàìåíòíà/ðîç÷èííà ôîð-
ìè çì³ùóâàëîñü ó á³ê îñòàííüî¿ � ç 1,78 ó
êîíòðîë³ äî 1,29 ó ãðóï³ òâàðèí ç ã³ïîòèðåî-
çîì. Ó ñòîâáóð³ ìîçêó öåé ³íäåêñ, íàâïàêè,
ÿê öå âèäíî ç îòðèìàíèõ ðåçóëüòàò³â, çá³ëü-
øèâñÿ ç 3,5 äî 5,19 â³äíîñíî ³íòàêòíèõ ùóð³â.

Àíàë³ç ³ìóíîáëîòèíãó ÃÔÊÁ, ÿêèé äàº
ìîæëèâ³ñòü âèâ÷èòè íå ò³ëüêè âì³ñò, à ³ ñêëàä
ïîë³ïåïòèä³â, ïîêàçóº íàÿâí³ñòü ó ô³ëàìåíòí³é
ôðàêö³¿ ñòîâáóðà ìîçêó ñòàòåâîíåçð³ëèõ
òâàðèí íèçüêîìîëåêóëÿðíèõ ïîë³ïåïòèä³â ç
ìîëåêóëÿðíîþ ìàñîþ 45�40 êÄà ïîðÿä ç
îñíîâíîþ ñóáîäèíèöåþ 49 êÄà (ðèñ. 2).

Òàêå çíà÷íå ï³äâèùåííÿ ô³ëàìåíòíîãî
ïóëó öèòîñêåëåòíèõ ïîë³ïåïòèä³â ìîãëî
â³äáóâàòèñÿ ç ïðè÷èíè ï³äñèëåííÿ ãåííî¿
åêñïðåñ³¿ á³ëêà, ïðèñêîðåíî¿ ïðîë³ôåðàö³¿
àñòðîöèò³â, à òàêîæ ³íã³áóâàííÿ ïðîòåî-

ë³òè÷íî¿ àêòèâíîñò³. ßêùî âðàõîâóâàòè, ùî
çà óìîâ ã³ïîòèðåîçó â³äáóâàºòüñÿ àêòèâàö³ÿ
ïðîòåîë³çó, òî îñòàííº ïðèïóùåííÿ ìîæíà
â³äêèíóòè.

Óñå âèùåâèêëàäåíå äàº ìîæëèâ³ñòü
ñòâåðäæóâàòè,  ùî ï³äâèùåííÿ âì³ñòó
ïîë³ìåðèçîâàíîãî ÃÔÊÁ ó òàëàìóñ³ òà
ñòîâáóðîâîìó â³ää³ë³ òà ïîÿâà â îñòàííüîìó
äåãðàäîâàíèõ ïîë³ïåïòèä³â ïîâ�ÿçàí³ ç
àêòèâàö³ºþ åêñïðåñ³¿ á³ëêà ³ ïðîë³ôåðàö³ºþ
àñòðîöèò³â, à òàêîæ ¿õ öèòîñêåëåòíèìè
ïåðåáóäîâàìè. Â³äîìî, ùî äåô³öèò òèðåî¿ä-
íèõ ãîðìîí³â íà òë³ ï³äâèùåíèõ êàòàáî-
ë³÷íèõ ïðîöåñ³â ñóïðîâîäæóºòüñÿ ãàëüìó-
âàííÿì ñèíòåçó á³ëê³â, çîêðåìà çàâäÿêè
çíèæåííþ ìàòðè÷íî¿ àêòèâíîñò³ ÄÍÊ, ïðî-
öåñ³â òðàíñêðèïö³¿ [3]. Òîìó ð³çêå ï³äâè-
ùåííÿ ô³áðèëîãåíåçó, îñîáëèâî â ñòîâáóð³
ìîçêó, âíàñë³äîê ï³äâèùåííÿ åêñïðåñ³¿
ÃÔÊÁ àáî ïðîë³ôåðàö³¿ àñòðîöèò³â º íåñïå-
öèô³÷íîþ, ìîæëèâî, çàõèñíîþ ðåàêö³ºþ ãë³¿
çà öèõ óìîâ. Â³äîìî, ùî àñòðîãë³ÿ, çàâäÿêè
íàÿâíîñò³ â í³é ãëóòàì³íñèíòåòàçè, àêòèâíî
ïîãëèíàº ãëóòàìàò, ÿêèé º îñíîâíèì çáóäæó-
âàëüíèì ìåä³àòîðîì ó ÖÍÑ [1, 2]. Àñòðî-
öèòè ëîêàë³çîâàí³ çäåá³ëüøîãî ïîðÿä ç
ãëóòàìàòåðã³÷íèìè íåéðîíàìè. Öå îçíà÷àº,
ùî âîíè çàéìàþòü ïîçèö³¿ â ñèíàïòè÷íîìó

Ï.Î. Íåðóø, Î.Ì. Äåì÷åíêî

Ðèñ. 1. Äèíàì³êà âì³ñòó ô³ëàìåíòíî¿ ³ ðîç÷èííî¿ ôîðì ãë³àëüíîãî ô³áðèëÿðíîãî êèñëîãî á³ëêà â ãîëîâíîìó ìîçêó
ùóð³â ð³çíîãî â³êó çà óìîâ ã³ïîòèðåî¿äíîãî ñòàíó: à � ñòàòåâîíåçð³ë³, á � ñòàòåâîçð³ë³, â � ñòàð³ ùóðè; Ê � êîðà
ãîëîâíîãî ìîçêó, Ñ � ñòîâáóð, Ò � òàëàìóñ, òåìí³ ñòîâï÷èêè � ô³ëàìåíòíà ôðàêö³ÿ;  ñâ³òë³ � ðîç÷èííà. P<0,05
â³äíîñíî ³íòàêòíèõ ùóð³â

âà á
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àïàðàò³, ÿê³ äîçâîëÿþòü åôåêòèâíî âèêîíó-
âàòè ôóíêö³þ ïîãëèíàííÿ òà ìåòàáîë³çìó
ãëóòàìàòó. Ìîæëèâî, â òàëàìóñ³ òà, îñîáëè-
âî, â ñòîâáóð³ ìîçêó ñòàòåâîíåçð³ëèõ òâàðèí
àêòèâíî çìåíøóºòüñÿ âì³ñò ãëóòàìàòó, ùî
³ ïðèçâîäèòü äî ãàëüì³âíèõ ïðîöåñ³â ó
íåñïåöèô³÷í³é ìîäóëþþ÷³é ñèñòåì³ ìîçêó,
ÿêó ïðåäñòàâëÿº ðåòèêóëÿðíà ôîðìàö³ÿ
ñòîâáóðîâèõ óòâîðåíü, à òàêîæ íåñïåöè-
ô³÷í³ ÿäðà òàëàìóñà. Âñå öå ìîæå ï³äñèëþ-
âàòèñÿ âïëèâîì ÃÀÌÊ, ÿêà ñèíòåçóºòüñÿ ó
íåéðîíàõ ï³ñëÿ àêòèâíîãî ïîâåðíåííÿ ãëó-
òàì³íó ç àñòðîöèò³â. Ðåçóëüòàòîì öèõ ïðî-
öåñ³â ìîæå áóòè ð³çêå ïðèãí³÷åííÿ ïîâå-
ä³íêîâî¿ ä³ÿëüíîñò³ íåçð³ëèõ ùóð³â, ÿêå áóëî
âñòàíîâëåíå íàìè ðàí³øå. Çíèæåííÿ îð³ºí-
òîâíî-äîñë³äíèöüêî¿ òà ðóõîâî¿ àêòèâíîñò³
ñïîñòåð³ãàëîñü ³ ïðè áëîêàä³ ÍMÄA-ðåöåï-
òîð³â ó 27�28-äîáîâèõ ùóð³â [11].

Ó ñòàòåâîçð³ëèõ ùóð³â àäàïòîâàí³ñòü äî
ïåðåá³ãó ã³ïîòèðåîçó áóëà á³ëüø âèðàæåíà. Öå
ïðîÿâèëîñÿ â àêòèâàö³¿ ïîâåä³íêîâî¿ ä³ÿëü-
íîñò³, ÿêà áóëà íà ð³âí³ ³íòàêòíèõ òâàðèí.
Ïðèãí³÷åíèì áóâ ò³ëüêè ïîêàçíèê ãðóì³íãó íà
58 %, ùî â³äì³÷àëè é ³íø³ äîñë³äíèêè [13].

Äèñôóíêö³ÿ ùèòîïîä³áíî¿ çàëîçè âèêëè-

êàëà òàêîæ ñóòòºâ³ çì³íè ð³âíÿ ÃÔÊÁ ïðî-
ì³æíèõ ô³ëàìåíò³â àñòðîöèò³â, çîêðåìà
ñïðèÿëà ï³äâèùåííþ ñå÷îâèííîãî ïóëó
ïîë³ïåïòèä³â öèòîñêåëåòà ãë³àëüíèõ ô³ëà-
ìåíò³â ó òàëàìóñ³ òà êîð³ âåëèêèõ ï³âêóëü
íà 14 òà 25 % (Ð<0,01; äèâ. ðèñ. 1). Îêð³ì
ô³áðèë³çîâàíî¿ ôðàêö³¿, â êîð³ ñïîñòåð³ãàëîñÿ
íàêîïè÷åííÿ ³ ðîç÷èííî¿ ôîðìè íà 22 %
(Ð<0,01) â³äíîñíî ³íòàêòíî¿ ãðóïè òâàðèí.
Êîåô³ö³ºíò ñï³ââ³äíîøåííÿ äâîõ ïóë³â ÃÔÊÁ
ó ö³é ñòðóêòóð³ çá³ëüøóâàâñÿ, íåçâàæàþ÷è
íà ïåðåâèùåííÿ �ðîç÷èííîñò³�, ó á³ê ïîë³-
ìåðèçîâàíî¿ ôðàêö³¿ ç 2,03 äî 2,85. Íà
³ìóíîáëîòèíãó ô³ëàìåíòíèõ ³ ðîç÷èííèõ
ôîðì ÃÔÊÁ ð³çíèõ â³ää³ë³â ìîçêó ñòàòåâî-
çð³ëèõ ùóð³â çà óìîâ ã³ïîòèðåîçó âèäíî, ùî
îñíîâíà ¿õ ÷àñòèíà íàëåæèòü ãîëîâí³é ñóá-
îäèíèö³ ç ìîëåêóëÿðíîþ ìàñîþ 49 êÄà
(äèâ. ðèñ. 2). Ó òàëàìóñ³ òà êîð³ ãîëîâíîãî
ìîçêó ç�ÿâëÿþòüñÿ äåãðàäîâàí³ ïîë³ïåï-
òèäè ôðàêö³é ìàñîþ 47�37 êÄà. Çîêðåìà, â
íåðîç÷èíí³é ôðàêö³¿ òàëàìóñà â³äì³÷åíî
çîíè ³íòåíñèâíîñò³ á³ëê³â ä³àïàçîíà 45�43
êÄà. Ó êîð³ âåëèêèõ ï³âêóëü äåãðàäîâàí³
á³ëêè çíàõîäÿòüñÿ  â ðîç÷èíí³é ôîðì³ ç
ìîëåêóëÿðíîþ ìàñîþ 40�37 êÄà. ßêùî

Âïëèâ ã³ïîòèðåîçó

Ðèñ. 2. ²ìóíîáëîòèíã ïðåïàðàò³â ãë³àëüíîãî ô³áðèëÿðíîãî êèñëîãî á³ëêà ç êîðè âåëèêèõ ï³âêóëü (Ê), ã³ïîêàìïà (Ã),
ñòîâáóðà ìîçêó (Ñ), òàëàìóñà (Ò): à � ñòàòåâîíåçð³ë³; á � ñòàòåâîçð³ë³; â � ñòàð³ ùóðè; 1, 3, 5 � ³íòàêòí³ òâàðèíè, 2,
4, 6 � òâàðèíè ç ã³ïîòèðåîçîì
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ââàæàòè, ùî ï³äâèùåííÿ âì³ñòó äåãðàäî-
âàíèõ ôîðì � îäèí ³ç ìîæëèâèõ øëÿõ³â
ïåðåáóäîâè êë³òèííîãî öèòîñêåëåòà, òî
ìîæíà ä³éòè âèñíîâêó, ùî â öèõ óòâîðåííÿõ
ìîçêó àêòèâóºòüñÿ ïðîöåñ ïëàñòè÷íèõ
ïåðåòâîðåíü ãë³àëüíèõ ô³ëàìåíò³â, ùî º
ïîçèòèâíèì ìîìåíòîì ó ä³ÿëüíîñò³ ÖÍÑ çà
öèõ óìîâ, çîêðåìà, â³äíîñíî ïîâåä³íêîâèõ
ðåàêö³é. Íà â³äì³íó â³ä ñòàòåâîíåçð³ëèõ
ùóð³â, ó çàçíà÷åí³é â³êîâ³é ãðóï³ ï³äâèùåííÿ
âì³ñòó ÃÔÊÁ ïðîì³æíèõ ô³ëàìåíò³â àñòðî-
öèò³â áóëî äîñèòü ïîì³ðíèì. Òîìó î÷åâèä-
íî, òàê³ çì³íè ìîæíà ðîçãëÿäàòè ÿê íåñïåöè-
ô³÷íó àäàïòèâíî-êîìïåíñàòîðíó ðåàêö³þ
òàëàìóñà òà íåîêîðòåêñà ñòàòåâîçð³ëèõ
òâàðèí íà äåô³öèò òèðåî¿äíèõ ãîðìîí³â, ÿêà
íå âïëèâàº íà ìåòàáîë³çì ãëóòàìàòó.

Ó ñòàðèõ ùóð³â åêñïåðèìåíòàëüíèé
ã³ïîòèðåîç ïðèçâîäèâ äî ð³çêîãî çíèæåííÿ
ðóõëèâîñò³: ê³ëüê³ñòü ïåðåñ³÷åíèõ êâàäðàò³â
³ âåðòèêàëüíèõ ï³äéîì³â çìåíøèëàñü íà 51
òà 44 % â³äïîâ³äíî (Ð<0,05). Äîñë³äíèöüêà
ä³ÿëüí³ñòü òàêîæ ãàëüìóâàëàñü íà 39 %
(Ð<0,05). Òðèâàë³ñòü ãðóì³íãó ñêîðî÷óâà-
ëàñÿ íà 58 % â³äíîñíî êîíòðîëüíî¿ ãðóïè.

Âì³ñò ô³ëàìåíòíî¿ ôðàêö³¿ ÃÔÊÁ âèâ÷å-
íèõ ñòðóêòóð ìîçêó ó  ñòàðèõ ùóð³â  ç
ã³ïîòèðåîçîì íå â³äð³çíÿâñÿ â³ä çíà÷åíü ó
³íòàêòíèõ òâàðèí ³ áóâ ïðåäñòàâëåíèé â
îñíîâíîìó ³íòàêòíèì ïîë³ïåïòèäîì ìàñîþ
49 êÄà. Çì³íè âì³ñòó ÃÔÊÁ ñïîñòåð³ãàëèñÿ
ëèøå â ðîç÷èíí³é ôðàêö³¿, êîíöåíòðàö³ÿ ÿêî¿
çìåíøóâàëàñü ó íåîêîðòåêñ³ íà 15 % ³
çá³ëüøóâàëàñü ó ñòîâáóð³ ìîçêó íà 21 %
(Ð<0,05). Ó ñêëàä³ äåïîë³ìåð³çîâàíî¿ ôîðìè
çóñòð³÷àëèñÿ ³ äåãðàäîâàí³ ïîë³ïåòèäè ç
íèæ÷îþ çà 49 êÄà ìîëåêóëÿðíîþ ìàñîþ: â
êîð³ ìîçêó âîíè ïðåäñòàâëåí³ çîíàìè 47�
37 êÄà, à â ñòîâáóð³ � 47�42 êÄà. Îòæå, ó
ñòàðèõ ùóð³â ïåðåá³ã ã³ïîòèðåîçó íå âèêëè-
êàâ ñóòòºâèõ çì³í ó ñòðóêòóðíèõ ïîë³ïåï-
òèäàõ ïðîì³æíèõ ô³ëàìåíò³â àñòðîãë³¿.

Â³äñóòí³ñòü ðåàêö³é ç áîêó ãë³àëüíèõ
ô³ëàìåíò³â ó ö³é â³êîâ³é ãðóï³ òâàðèí,
ìîæëèâî, ïîâ�ÿçàíà ç³ çìåíøåííÿì ÷óòëè-
âîñò³ ÖÍÑ òà ³íøèõ ñèñòåì îðãàí³çìó äî

òèðîêñèíó [5, 9, 10]. Íå ìîæíà âèêëþ÷èòè
ÿê ïðîöåñó çíèæåííÿ ïëàñòè÷íèõ ïåðåáóäîâ,
ïîâ�ÿçàííèõ ³ç çàãàëüíèì ñïàäîì  á³ëîêñèí-
òåçóþ÷èõ ôóíêö³é, ùî íà ôîí³ ã³ïîòèðåîçó
ìàº ùå á³ëüøå âèðàæåííÿ, òàê ³ ôîðìóâàííÿ
â ïðîöåñ³ ñòàð³ííÿ îñîáëèâî¿ ìåòàáîë³÷íî¿
ñèòóàö³¿, â³äíîñíî ñò³éêî¿ äî ä³¿ åíäîêðèííèõ
ðåãóëÿòîð³â. Êð³ì òîãî, ï³äâèùåííÿ àêòèâ-
íîñò³ êàëüïà¿í³â (äî 40 %) ó ìîçêó ñòàðèõ
ùóð³â ìîæå ïîñèëþâàòè ïðîòåîë³òè÷í³
ïðîöåñè [6].

Â³äñóòí³ñòü çì³í ïîë³ïåïòèäíîãî ñêëàäó
íåðîç÷èííî¿ ôîðìè ÃÔÊÁ ïðîì³æíèõ ô³ëà-
ìåíò³â ãë³¿ âêàçóº íà çìåíøåííÿ ïëàñòè÷-
íîñò³ ÖÍÑ ³ ÿê íàñë³äîê � çíèæåííÿ ìîæëè-
âîñòåé àäàïòàö³éíèõ ðåàêö³é îðãàí³çìó,
çîêðåìà â³äíîñíî ïîâåä³íêîâèõ ðåàêö³é.
Òàêå ð³çêå ãàëüìóâàííÿ âñ³õ ¿¿ âèä³â ó ñòà-
ðèõ ùóð³â, ìîæëèâî, ïîâ�ÿçàíå ùå é ç³
çì³íàìè ôóíêö³îíóâàííÿ ìîíîàì³íîåðã³÷íèõ
ñèñòåì ìîçêó [12]. Â³äîìî, ùî ó òàêèõ
òâàðèí çìåíøóºòüñÿ ÿê ê³ëüê³ñòü àäðåíî-
ðåöåïòîð³â, òàê ³ âì³ñò á³îãåííèõ àì³í³â.
Ïîñê³ëüêè ïëàñòè÷í³ñòü íåéðîí³â ³ ãë³¿
ïî ñëàáëþºòüñÿ ç  â ³êîì,  öå  ìîæå áóòè
ïðè÷èíîþ ïîã³ðøåííÿ ñèíàïòè÷íî¿ ïåðåäà÷³
â ìîíîàì³íåðã³÷íèõ ñèñòåìàõ ð³çíèõ ðåã³î-
í³â ÖÍÑ. Äåô³öèò ôóíêö³îíóâàííÿ öüîãî
âàæëèâîãî àêòèâóþ÷îãî ìåõàí³çìó, ÿêèé
ñòàº ùå âèðàçí³øèì íà ôîí³ ã³ïîòèðåîçó,
ìîæëèâî, ñïðè÷èíþº ãàëüìóâàííÿ ïîâåä³í-
êîâî¿ ðåàêö³¿ ñòàðèõ ùóð³â.

Òàêèì ÷èíîì,  ìîæíà  ââàæàòè ,  ùî
ðåàêòèâí³ñòü àñòðîãë³àëüíî¿ â³äïîâ³ä³ çà
óìîâ äèñôóíêö³¿  ùèòîïîä³áíî¿  çàëîçè
çàëåæèòü â³ä â³êîâèõ îñîáëèâîñòåé ðîçâèò-
êó íåðâîâî¿ ñèñòåìè. Ó ñòàòåâîíåçð³ëèõ
ùóð³â ñïîñòåð³ãàëîñÿ ð³çêå ï³äâèùåííÿ
åêñïðåñ³¿ ÃÔÊÁ ÿê ðîç÷èííî¿, òàê ³ íåðîç-
÷èííî¿ ôðàêö³¿ â òàëàìóñ³ òà ô³ëàìåíòíî¿
ôîðìè â ñòîâáóðîâèõ óòâîðåííÿõ, ùî â
ñâîþ ÷åðãó ñïðè÷èíþº ô³áðèëîãåíåç ³
ïðîë³ôåðàö³þ àñòðîöèò³â. Ðåàêö³ÿ ãë³¿ íà
äåô³öèò òèðåî¿äíèõ ãîðìîí³â ó ñòàòåâî-
çð³ëèõ òâàðèí ìàëà òàêó ñàìó íàïðàâ-
ëåí³ñòü,  àëå íàêîïè÷åííÿ ô³ëàìåíòíî¿
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ôðàêö³¿ ïîë³ïåïòèä³â ïðîì³æíèõ ô³ëàìåíò³â
àñòðîãë³¿ â³äáóâàëîñÿ â òàëàìóñ³ òà íåîêîð-
òåêñ³ çíà÷íî çìåíøåíîþ ì³ðîþ. Ó ñòàðèõ
ùóð³â ³ñòîòíèõ çì³í ç áîêó ÃÔÊÁ öèòîñêå-
ëåòà àñòðîöèò³â íå â³äì³÷àëîñÿ, ùî ìîæ-
ëèâî, ïîñëàáëþº ñòóï³íü àäàïòîâàíîñò³
ÖÍÑ çà óìîâ åêñïåðèìåíòàëüíîãî ã³ïî-
òèðåîçó, çîêðåìà ïðè ôîðìóâàíí³ ïîâåä³í-
êîâèõ ðåàêö³é. Îòðèìàí³ íàìè ðåçóëüòàòè
ñâ³ä÷àòü ïðî òå, ùî åôåêòè ã³ïîòèðåî¿äèçìó
â äîðîñëîìó â³ö³ ïîòåíö³éíî ìîæóòü áóòè
óñóíåí³ ïðè àäåêâàòí³é çàì³ñí³é òåðàï³¿
òèðåî¿äíèìè ãîðìîíàìè.

P. A. Nerush, E. D. Demchenko

THE CONDITION OF GLIAL FIBRILLARY
ACID PROTEIN (GFAP) IN THE STRUCTURES
OF RATS� BRAIN UNDER HYPOTHYROIDISM.

The content and polypeptide composition of the glial
fibrillary acid protein (GFAP) in the hemispheres� cortex,
hippocamp, thalamus and brain stem in the condition of thy-
roid gland hypofunction in Wistar rats of different age (pre-
adolescent rats five weeks old, pubertal rats five months old
and old rats 18 � 20 months old) were investigated. Hypothy-
roidism was created by  adding mercasolil (10 mg/kg) to the
standard diet. At the end of experiment the level of thyrotro-
pin and thyroxin in serum was defined with immunoenzyme
method. It was established that experimental hypothyroidism
caused significant increase 14-72% of the filament fraction
GFAP content in the thalamus and brain stem (preadolescent
rats) and in the thalamus and hemispheres� cortex (adult rats),
Defragmented polypeptides with molecular weight 47 -37 kDa
were revealed by immunoblotting. It is connected with the
activation of cytosceletal changes of astroglia. There were
changes in the group of old rats that is possibly a reason of
reduced the flexibility of CNS.

Dnipropetrovsk State Medical Academy,  Ukraine.
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