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Â³êîâ³ îñîáëèâîñò³ âì³ñòó ãë³àëüíîãî ô³áðèëÿðíîãî
êèñëîãî á³ëêà â ñòðóêòóðàõ ãîëîâíîãî ìîçêó ùóð³â çà
óìîâ áîëüîâîãî ñèíäðîìó

Â èññëåäîâàíèÿõ íà êðûñàõ ëèíèè Âèñòàð òðåõ âîçðàñòíûõ ãðóïï (íåïîëîâîçðåëûõ,
ïîëîâîçðåëûõ è ñòàðûõ) áûëî èçó÷åíî ñîäåðæàíèå ãëèàëüíîãî ôèáðèëëÿðíîãî êèñëîãî áåëêà
(ÃÔÊÁ) â êîðå áîëüøèõ ïîëóøàðèé, ãèïïîêàìïå, òàëàìóñå è ñòâîëå ìîçãà ïîñëå ëàïàðîòîìèè.
Óñòàíîâëåíà ñâÿçü ìåæäó ýìîöèîíàëüíîé àêòèâíîñòüþ è óðîâíåì ÃÔÊÁ â äàííûõ ñòðóêòóðàõ
ìîçãà. Ó íåïîëîâîçðåëûõ êðûñÿò àêòèâàöèÿ ýìîöèîíàëüíîãî êîìïîíåíòà ïîâåäåíèÿ ïðîõîäèëà
íà ôîíå ñíèæåííîãî ñîäåðæàíèÿ ðàñòâîðèìîé è íåðàñòâîðèìîé ôðàêöèé ïîëèïåïòèäà â
ñòâîëå ìîçãà íà 16 è 18 % ïî îòíîøåíèþ ê èíòàêòíûì æèâîòíûì. Ó ïîëîâîçðåëûõ êðûñ
îïåðàöèîííàÿ òðàâìà ñîïðîâîæäàëàñü ñíèæåíèåì ãðóìèíãà è óìåíüøåíèåì ñîäåðæàíèÿ
ðàñòâîðèìîé ôðàêöèè ÃÔÊÁ âî âñåõ èçó÷àåìûõ ñòðóêòóðàõ. Ó ñòàðûõ æèâîòíûõ
ëàïàðîòîìèÿ âûçûâàëà íàêîïëåíèå ïîëèìåðèçîâàííîé è äåïîëèìåðèçîâàííîé ôîðìû ÃÔÊÁ â
ãèïïîêàìïå äî 34 è 48 % (Ð<0,05).

ÂÑÒÓÏ

Á³ëü º ñêëàäíîþ ³íòåãðàòèâíîþ ðåàêö³ºþ
íåðâîâî¿ ñèñòåìè ìóëüòèôóíêö³îíàëüíîãî
õàðàêòåðó. Òèì á³ëüøå, ÿêùî éäåòüñÿ ïðî
ï³ñëÿîïåðàö³éíèé á³ëü,  ÿêèé âèêëèêàº
ñêëàäíèé êàñêàä íåéðîåíäîêðèííèõ çì³í [3,
7, 8]. Íîöèöåïòèâí³ ñèãíàëè â³ä îïåðà-
ö³éíîãî ïîëÿ ïåðåäàþòüñÿ â ÖÍÑ, âèêëè-
êàþ÷è íå ò³ëüêè ðóõëèâî-çàõèñíó, à é åìî-
ö³éíó ðåàêö³þ. Âèðàæåí³ñòü ìîòèâàö³éíî-
àôåêòèâíîãî êîìïîíåíòà áîëüîâîãî ðåàãó-
âàííÿ áàãàòî â ÷îìó çóìîâëþºòüñÿ ïðîöå-
ñàìè àäàïòàö³¿ ÖÍÑ ó ïåð³îä ï³ñëÿîïå-
ðàö³éíîãî áîëüîâîãî ñèíäðîìó. Â³äîìî, ùî
åìîö³éíà àêòèâí³ñòü ó ùóð³â çì³íþºòüñÿ ç
â³êîì. Ó ðàííüîìó îíòîãåíåç³ âîíà çíèæåíà,
à ó ñòàðèõ òâàðèí çðîñòàº [9]. Î÷åâèäíî,
ùî ä³ÿëüí³ñòü ÖÍÑ ó â³äïîâ³äü íà îïåðà-
ö³éíó òðàâìó áóäå çàëåæàòè â³ä â³êîâèõ
îñîáëèâîñòåé. Âåëèêó ðîëü ó ôóíêö³î-
íóâàíí³ íåéðîí³â, ñèíàïñ³â ìåä³àòîðíèõ
ñèñòåì ìîçêó â³ä³ãðàº ãë³ÿ, çîêðåìà àñòðî-

öèòè. Òîìó ìåòîþ íàøî¿ ðîáîòè áóëî äîñë³-
äèòè â³êîâèé àñïåêò ñòàíó öèòîñêåëåòíîãî
á³ëêà ïðîì³æíèõ ô³ëàìåíò³â àñòðîãë³¿ çà
óìîâ åêñïåðèìåíòàëüíî¿ ëàïàðîòîì³¿.

ÌÅÒÎÄÈÊÀ

Åêñïåðèìåíòè áóëè ïðîâåäåí³ íà ùóðàõ ë³í³¿
Â³ñò àð  òðüîõ  â ³êîâèõ ãðóï.  ²  ãðóïà  �
ñòàòåâîíåçð³ë³ (5 òèæ), II � ñòàòåâîçð³ë³ (5
ì³ñ) ³ III � ñòàð³ ùóðè (â³ä 18 äî 22 ì³ñ).
Òâàðèíè êîæíîãî â³êó áóëè ðîçä³ëåí³ íà äâ³
ï³äãðóïè � êîíòðîëüíó (³íòàêòí³ òâàðèíè) òà
äîñë³äíó (ùóðè, ÿêèì ðîáèëè ëàïàðîòîì³þ).

Ìîäåëü ï³ñëÿîïåðàö³éíîãî ñîìàòîâ³ñöå-
ðàëüíîãî áîëüîâîãî ñòàíó ñòâîðþâàëè çà
äîïîìîãîþ ëàïàðîòîì³¿, ÿêó âèêîíóâàëè ï³ä
åô³ðíèì íàðêîçîì ç äîäåðæàííÿì çàãàëüíî-
ïðèéíÿòèõ ïðàâèë îïåðàòèâíîãî âòðó÷àííÿ.
Òàêà ìîäåëü íîöèöåïòèâíîãî ïîäðàçíåííÿ
ìàêñèìàëüíî íàáëèæåíà äî ðåàëüíî¿ êë³-
í³÷íî¿ ñèòóàö³¿ òà äàº çìîãó äîñë³äæóâàòè
ÿâèùà, ïîâ�ÿçàí³ ç áîëåì, ÷åðåç 16�18 ãîä
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Â³êîâ³ îñîáëèâîñò³ âì³ñòó ãë³àëüíîãî ô³áðèëÿðíîãî êèñëîãî á³ëêà

ï³ñëÿ îïåðàòèâíîãî âòðó÷àííÿ é çàê³í÷åííÿ
ï³ñëÿä³¿  àíåñòåòèêà,  òîáòî â ðàííüîìó
ï³ñëÿîïåðàö³éíîìó ïåð³îä³ [13].

Ïî çàê³í÷åíí³  çàçíà÷åíîãî òåðì³íó
òâàðèí äåêàï³òóâàëè, ³çîëþâàëè ãîëîâíèé
ìîçîê ³ âèä³ëÿëè òàê³ ñòðóêòóðè ÖÍÑ, ÿê
êîðà âåëèêèõ ï³âêóëü,  ñòîâáóð ìîçêó,
òàëàìóñ ³ ã³ïîêàìï. Çðàçêè òêàíèí ìîçêó
ï³ñëÿ î÷èùåííÿ â³ä îáîëîíîê ³ êðîâîíîñíèõ
ñóäèí ïîì³ùàëè â ñêëÿíèé ãîìîãåí³çàòîð ç
òåôëîíîâèì ïîðøíåì ó òð³ñ-ÍÑ²-áóôåð (50
ììîëü/ë ,  ðÍ 7 ,4)  ³ ç  ñï ³ââ ³äíîøåííÿì
òêàíèíà/áóôåð 1:6. Òð³ñ-áóôåðíà ñèñòåìà
âì³ùóâàëà (ììîëü/ë) ÅÄÒÀ � 2, 2-ìåðêàï-
òîåòàíîë � 1, ôåí³ëìåòèëñóëüôîí³ëôòîðèä
(ÔÌÑÔ) � 0,1 òà ñîºâèé ³íã³á³òîð òðèïñèíó �
5. Óñ³ ìàí³ïóëÿö³¿ ïðîâîäèëè ïðè óìîâàõ
òåìïåðàòóðè 4 °Ñ. Ãîìîãåíàò öåíòðèôó-
ãóâàëè ïðè 30000 g óïðîäîâæ 60 õâ. Îòðè-
ìàíèé ñóïåðíàòàíò (S

1
) ì³ñòèâ ó ñîá³ ðîç-

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

òîìó ñàìîìó áóôåð³ òà öåíòðèôóãóâàëè
âïðîäîâæ 45 õâ ïðè 30000 g, ï³ñëÿ ÷îãî éîãî
ðåñóñïåíäóâàëè â áóôåð³ À ç äîäàâàííÿì 4
ìîëü/ë ñå÷îâèíè (áóôåð Á) òà ³íêóáóâàëè
ïðîòÿãîì 12 ãîä. Ïîäàëüøå öåíòðèôóãó-
âàííÿ ïðîâîäèëè ïðè 30000 g óïðîäîâæ 60
õâ. Ñóïåðíàòàíò (S

2
) âì³ùóâàâ âîäîíåðîç-

÷èíí³ ô³ëàìåíòí³ á³ëêè. Á³ëêîâ³ ôðàêö³¿ S
1

òà S
2
 ôðàêö³îíóâàëè çà ìîëåêóëÿðíîþ

ìàñîþ ³ç çàñòîñóâàííÿì ìåòîäó åëåêòðî-
ôîðåçó íà ïëàñòèí³ ïîë³àêðèëàì³äíîãî ãåëþ
òîâùèíîþ 1 ìì çà ìåòîäèêîþ Laemmli [17].

Äëÿ ðîçä³ëåííÿ á³ëê³â ðîç÷èííî¿ òà
ñå÷îâèííî¿ ôðàêö³é ãîëîâíîãî ìîçêó â ãåë³
ñòâîðþâàëè ãðàä³ºíò àêðèëàì³äó Ò = 7�18 %
ïðè íàÿâíîñò³  0,1 % äîäåöèëñóëüôàòó
íàòð³þ. Àíàë³ç ïîë³ïåïòèäíîãî ñêëàäó
ïðîâîäèëè çà äîïîìîãîþ ìåòîäèêè ³ìóíî-
áëîòèíãó.  Ï³ñëÿ  åëåêòðîôîðåòè÷íîãî
ðîçä³ëåííÿ á³ëêè ó 12,5 ììîëü/ë òð³ñ-ÍÑ²-
áóôåð³ çà íàÿâíîñò³ 0,2 ìîëü/ë β-ãë³öèíó,
30 % ìåòàíîëó òà 2 ìîëü/ë ñå÷îâèíè ïåðå-
íîñèëè íà í³òðîöåëþëîçí³ ìåìáðàíè. Äëÿ
³ìóíîõ³ì³÷íî¿ ³äåíòèô³êàö³¿ ãë³îëüíîãî
ô³áðèëÿðíîãî  á ³ëêà  (ÃÔÊÁ)  âèêîðèñ-

òîâóâàëè ïîë³êëîíàëüíó ìîíîñïåöèô³÷íó
êðîëÿ÷ó àíòèñèðîâàòêó â ðîçâåäåíí³ 1:1500
[20]. Çàáàðâëåííÿ ³ìóíîáëîòèíãó ïðîâîäèëè
çà äîïîìîãîþ ïåðîêñèäàçè õð³íó, êîí�þãî-
âàíî¿ ç âòîðèííèìè àíòèò³ëàìè ç äîäàâàí-
íÿì õðîìîãåíà ä³àì³íîáåíçèäèíó.

Ê³ëüê³ñíèé àíàë³ç çä³éñíþâàëè ç âèêîðèñ-
òàííÿì ïðîãðàìè «Lab Work 4.0» (UVP,
Âåëèêîáðèòàí³ÿ), ïîð³âíþþ÷è ñêàíîâàí³
³íòåíñèâíîñò³ çàáàðâëåííÿ â³äïîâ³äíèõ
ïîë³ïåïòèäíèõ çîí ÃÔÊÁ â äîñë³äíèõ ³
êîíòðîëüíèõ ïðîáàõ. Ðåçóëüòàòè â³äíîñèëè äî
çàãàëüíî¿ ê³ëüêîñò³ á³ëêà ó ôðàêö³ÿõ, ÿêèé
âèçíà÷àëè çà ìåòîäîì Ëîóð³ [19]. Îòðèìàí³
ðåçóëüòàòè îáðîáëÿëè çà ìåòîäàìè ìàòåìà-
òè÷íî¿ ñòàòèñòèêè äëÿ ìàëèõ âèá³ðîê [5].

ÐÅÇÓËÜÒÀÒÈ ÒÀ ¯Õ ÎÁÃÎÂÎÐÅÍÍß

Â åêñïåðèìåíòàõ ç âèçíà÷åííÿ âïëèâó
îïåðàö³éíî¿ òðàâìè íà áåçóìîâíî-ðåôëåê-
òîðíó ä³ÿëüí³ñòü òâàðèí ð³çíîãî â³êó áóëî
âñòàíîâëåíî, ùî ðåàêö³ÿ ÖÍÑ ó ï³ñëÿîïå-
ðàö³éíîìó ïåð³îä³ ìîäóëþâàëàñÿ ð³âíåì
ðîçâèòêó ãîëîâíîãî ìîçêó. Â³äîìî, ùî â
ïåðøó äîáó ï³ñëÿ îïåðàö³éíîãî âòðó÷àííÿ
çíèæóþòüñÿ ìåòàáîë³÷í³ ïðîöåñè â îðãàí³ç-
ì³ íà ôîí³ çìåíøåííÿ ñïîæèâàííÿ êèñíþ,
òåìïåðàòóðè ò³ëà, ñå÷îâèä³ëåííÿ, çíèæåííÿ
ôóíêö³îíàëüíî¿ çàëèøêîâî¿ ºìíîñò³ ëåãåíü,
ãàëüìóâàííÿ á³îåëåêòðè÷íî¿ àêòèâíîñò³
øëóíêîâî-êèøêîâîãî òðàêòó [12, 15, 18].
Ö³ëêîì ëîã³÷íî ïðèïóñòèòè, ùî çà óìîâ
ã³ïîìåòàáîë³çìó â ÖÍÑ áóäóòü òàêîæ ïåðå-
âàæàòè ïðîöåñè ãàëüì³âíîãî õàðàêòåðó.
Ä³éñíî, ïðè âèâ÷åíí³ ïîâåä³íêè ùóð³â ó
�â³äêðèòîìó ïîë³� ñïîñòåð³ãàâñÿ äåô³öèò
ðóõëèâî-äîñë³äíèöüêî¿ àêòèâíîñò³ ó òâàðèí
óñ³õ â³êîâèõ ãðóï (ðèñ. 1). Òàê, ñòàòåâîíåçð³ë³
ùóðè â³äïîâ³äàëè íà ï³ñëÿîïåðàö³éíèé á³ëü
çíèæåííÿì ê³ëüêîñò³ ïåðåñ³÷åíèõ êâàäðàò³â íà
32 %, ÷èñëà îãëÿíóòèõ í³ðîê íà 47 %, âåëè÷èíè
âåðòèêàëüíèõ ñò³éîê íà 52 % ïîð³âíÿíî ç
³íòàêòíèìè òâàðèíàìè (Ð<0,05). Îñîáëèâî
ñë³ä â³äì³òèòè, ùî ïîêàçíèê åìîö³éíîñò³ íå
ò³ëüêè íå çìåíøóâàâñÿ, à é çá³ëüøóâàâñÿ.
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Òðèâàë³ñòü ãðóì³íãó áóëà äîâøà çà êîíò-
ðîëüíèé ð³âåíü íà 25 % (Ð<0,05).

Öåé ôàêò äîñèòü ö³êàâèé òèì, ùî äîñ-
òàòíüî íèçüêà åìîö³éí³ñòü íåçð³ëèõ ùóð³â
ï³äâèùóºòüñÿ çà íàÿâíîñò³ ãîñòðîãî áîëþ.
Ìîæëèâî, íîöèöåïòèâíå ñòèìóëþâàííÿ ç áîêó
ñîìàòî-ñåíñîðíèõ àôåðåíò³â, ÿê³ ÷åðåç
ñåíñèòèçàö³þ ïîñèëþþòü ñâ³é âïëèâ íà
ðîçòàøîâàí³ âèùå â³ää³ëè ÖÍÑ [21], ïîñèëþº
àêòèâí³ñòü åìîö³îãåíèõ ä³ëÿíîê ìîçêó òà
ãàëüìóº ä³ÿëüí³ñòü êîðè âåëèêèõ ï³âêóëü.
²ìîâ³ðíî, â íåçð³ëîìó ìîçêó ë³ìá³÷íà ñèñòåìà
íàéìåíø çàõèùåíà â³ä âïëèâó ÿê áîëüîâèõ
ïîäðàçíåíü, òàê ³ â³ä ï³äâèùåíîãî âèêèäó
íîðàäðåíàë³íó, àäðåíàë³íó, ãëþêîêîðòèêî¿ä³â,
âì³ñò ÿêèõ ñóòòºâî çá³ëüøóâàâñÿ â ïåðøó äîáó
ï³ñëÿ îïåðàòèâíîãî âòðó÷àííÿ.

Ó ñòàòåâîçð³ëèõ ùóð³â â ï³ñëÿîïåðà-
ö³éíîìó ïåð³îä³ òàêîæ ïðèãí³÷óâàëàñÿ ðóõ-
ëèâ³ñòü � ãîðèçîíòàëüíèé êîìïîíåíò çíèæó-
âàâñÿ íà 33 %, à âåðòèêàëüíèé � íà 40 %
ïîð³âíÿíî ç ³íòàêòíèìè òâàðèíàìè (äèâ.
ðèñ. 1). Ê³ëüê³ñòü îáñòåæóâàíèõ í³ðîê ó
äîñë³äí³é ï³äãðóï³ áóëà íà 29 % ìåíøà çà
êîíòðîëüíå çíà÷åííÿ (Ð<0,05). Íà â³äì³íó
â³ä ïîïåðåäíüî¿ â³êîâî¿ ãðóïè, åìîö³éíà
àêòèâí³ñòü ó ñòàòåâîçð³ëèõ ùóð³â ãàëüìó-
âàëàñÿ � ãðóì³íã òðèâàâ ó ñåðåäíüîìó íà
27 % ìåíøå, í³æ ó ³íòàêòíèõ. Çìåíøåííÿ
òðèâîæíîñò³, ÿê ³ ã³ïîäèíàì³ÿ, � âàæëèâå
ïîçèòèâíå íàäáàííÿ çà íàÿâíîñò³ åìîö³éíî-
áîëüîâîãî ÷èííèêà ³ ìîæå ðîçö³íþâàòèñÿ
ÿê àäàïòàö³éíà ðåàêö³ÿ ÖÍÑ.

Ó ãðóï³ ñòàðèõ ùóð³â çà óìîâ ëàïàðîòî-
ì³¿ òàêîæ çíèæóâàëàñÿ ïîâåä³íêîâà ä³ÿëü-
í³ñòü. Ð³âåíü ãîðèçîíòàëüíî¿ òà âåðòèêàëü-
íî¿ ðóõëèâîñò³ çìåíøóâàâñÿ íà 40 òà 56 %
ïîð³âíÿíî ç êîíòðîëåì (äèâ. ðèñ. 1). Ê³ëü-
ê³ñòü îáñòåæóâàíèõ í³ðîê, ÿêà ³ òàê óäâ³÷³
íèæ÷à â³ä ãðóïè ñòàòåâîíåçð³ëèõ, çìåíøó-
âàëàñÿ íà 29 % (Ð<0,05). Åìîö³éíà àêòèâ-
í³ñòü, íà â³äì³íó â³ä çíà÷åíü ïåðøèõ äâîõ
â³êîâèõ ãðóï òâàðèí, íå çì³íþâàëàñÿ, õî÷à
ñïîñòåð³ãàëàñÿ òåíäåíö³ÿ äî ¿¿ çíèæåííÿ.

Â³äîìà ó÷àñòü ãë³¿, çîêðåìà àñòðîöèò³â,
ó ôîðìóâàíí³ àäàïòàö³éíèõ â³äïîâ³äåé ÖÍÑ
òà ¿¿ îêðåìèõ ñòðóêòóð íà ä³þ áàãàòüîõ
ïàòîëîãåííèõ ôàêòîð³â [10, 14] ³, çîêðåìà,
îïåðàö³éíîãî âòðó÷àííÿ [4]. Ïàðàëåëüíî ç³
çì³íàìè â ïîâåä³íö³ ùóð³â çà óìîâ åìîö³éíî-
áîëüîâîãî ïîäðàçíåííÿ, ïðè âèâ÷åíí³ ñòàíó
àñòðîãë³¿ â³äçíà÷àëîñÿ ñóòòºâå êîëèâàííÿ
âì³ñòó ãë³àëüíîãî êèñëîãî á³ëêà ïðîì³æíèõ
ô³ëàìåíò³â àñòðîöèò³â çàëåæíî â³ä â³êó
òâàðèí. Âì³ñò íåðîç÷èííî¿ òà ðîç÷èííî¿
ôðàêö³é ÃÔÊÁ ó ðàç³ ³ìóíîáëîòèíãó áóëè
ïðåäñòàâëåí³ îñíîâíîþ ñóáîäèíèöåþ (49
êÄà). Çà óìîâ ëàïàðîòîì³¿ âì³ñò ô³ëàìåíò-
íî¿ ôîðìè ÃÔÊÁ ó ñòîâáóð³ ìîçêó çìåí-
øèâñÿ íà 18 %, à â ïðîì³æíèõ ô³ëàìåíòàõ
àñòðîöèò³â  íåîêîðòåêñ à,  ã ³ïîêàìïà òà
òàëàìóñà êîëèâàâñÿ â ìåæàõ êîíòðîëþ.
Ùîäî ðîç÷èííî¿ ôðàêö³¿ ãë³àëüíîãî á³ëêà
îïåðîâàíèõ 5-òèæíåâèõ ùóð³â, òî âì³ñò éîãî
çá³ëüøóâàâñÿ â ã³ïîêàìï³ äî 26 % ³ çìåíøó-
âàâñÿ â êîð³ òà ñòîâáóð³ äî 28 ³ 16 % â³ä-

Ðèñ. 1. Ïîêàçíèêè ïîâåä³íêîâî¿ àêòèâíîñò³ ùóð³â ð³çíîãî â³êó çà óìîâ ëàïàðîòîì³¿: Ê � ïåðåñ³÷åí³ êâàäðàòè,
Í � í³ðêè, Ñ � ñò³éêè, Ã � ãðóì³íã, I � ñòàòåâîíåçð³ë³, II � ñòàòåâîçð³ë³, III � ñòàð³ ùóðè.
Òóò ³ íà ðèñ. 2 äîñòîâ³ðí³ñòü ð³çíèöü ãðóïè ï³ñëÿîïåðàö³éíèõ òâàðèí â³äíîñíî ³íòàêòíèõ ïðè Ð<0,05
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ïîâ³äíî. Ó ã³ïîêàìï³, íàâïàêè, âì³ñò ðîç-
÷èííî¿ ôîðìè á³ëêà çá³ëüøóâàâñÿ íà 26 %
â³äíîñíî êîíòðîëþ (Ð<0,05). Çíèæåííÿ
âì³ñòó  ÃÔÊÁ ó  ñòîâáóð³  ìîçêó  ìîæå
â³äáóâàòèñÿ ïðè çìåíøåíí³ åêñïðåñ³¿ öüîãî
á³ëêà àáî ïðè ï³äâèùåíí³ êàòàáîë³÷íèõ
ïðîöåñ³â ó êë³òèíàõ. Ó ïåðøó äîáó ï³ñëÿîïå-
ðàö³éíîãî ïåð³îäó îáèäâà ôàêòîðè íå âèê-
ëþ÷àþòüñÿ. Àëå ê³íöåâèì ðåçóëüòàòîì ìîæå
áóòè çá³ëüøåííÿ âì³ñòó ãëóòàìàòó â ñòîâáóð³
ìîçêó ñòàòåâîíåçð³ëèõ ùóð³â, îñê³ëüêè
àñòðîãë³ÿ àêòèâíî çàõîïëþº ç ñèíàïòè÷íèõ
ù³ëèí öåé ìåä³àòîð ³ ïåðåòâîðþº éîãî â
ãëóòàì³í [1], òàêèì ÷èíîì çàõèùàº íåéðîíè
â³ä íàäì³ðíîãî çáóäæåííÿ [2]. Ìîæëèâî, öåé
ôàêò º ïðè÷èíîþ çá³ëüøåííÿ åìîö³éíî¿
àêòèâíîñò³ ó ö³é â³êîâ³é ãðóï³ òâàðèí.

Ó÷àñòü ï³äê³ðêîâèõ óòâîðåíü, çîêðåìà
íåñïåöèô³÷íî¿ ñèñòåìè ðåòèêóëÿðíî¿ ôîðìà-
ö³¿, â àêòèâàö³¿ ë³ìá³÷íèõ ñòðóêòóð äîñòàò-
íüî â³äîìà. Ç ³íøîãî áîêó, NMDA-ðåöåïòî-
ðè ÖÍÑ, ÿê³ àêòèâóþòüñÿ ãëóòàìàòîì òà

àñïàðòàòîì, ïîñèëþº ïðîâåäåííÿ áîëüîâèõ
³ìïóëüñ³â ÷åðåç áëîêàäó ãàëüì³âíèõ íåéðî-
í³â ñèñòåìè àíòèíîöèöåïö³¿ [12, 16]. Ìîæ-
ëèâî, â íåçð³ëîìó ìîçêó åìîö³éíèé êîìïî-
íåíò áîëüîâî¿ ðåàêö³¿ ôîðìóºòüñÿ á³ëüøîþ
ì³ðîþ çà ó÷àñòþ ãëóòàìàòåðã³÷íî¿ ñèñòåìè,
àêòèâí³ñòü ÿêî¿ â öüîìó ðàç³ ïîñèëþºòüñÿ
íà ð³âí³ ñòîâáóðîâèõ ñòðóêòóð.

Ó ñòàòåâîçð³ëèõ îïåðîâàíèõ òâàðèí
â³äçíà÷àëîñÿ ð³çêå çíèæåííÿ âì³ñòó ðîç÷èí-
íîãî ÃÔÊÁ ó êîð³ âåëèêèõ ï³âêóëü, ã³ïîêàìï³,
ñòîâáóð³ òà òàëàìóñ³ â ìåæàõ 22�56 %
â³äíîñíî ³íòàêòíèõ ùóð³â (ðèñ. 2), òîä³ ÿê
âì³ñò ô³ëàìåíòíî¿ ôðàêö³¿ çàëèøàâñÿ â
ìåæàõ êîíòðîëþ. Öå çíà÷íî, â 1,5�2 ðàçè,
çìåíøóâàëî êîåô³ö³ºíò �ðîç÷èííà/íåðîç-
÷èííà ôðàêö³¿�, ùî äàº ìîæëèâ³ñòü ðîçö³íþ-
âàòè öèòîñêåëåò àñòðîãë³àëüíèõ êë³òèí ÿê
ìåíø ëàá³ëüíó ³ á³ëüø ñòàá³ëüíó íàïðóæåíó
ñòðóêòóðó, ñò³éêó äî äåñòðóêòèâíèõ ïåðåò-
âîðåíü, çîêðåìà âíàñë³äîê ãàëüìóâàííÿ
êàòàáîë³çìó ïîë³ìåðèçîâàíî¿ ÷àñòêè öèòî-

Ðèñ. 2. Çì³íè âì³ñòó ãë³àëüíîãî ô³áðèëÿðíîãî á³ëêà â ñòðóêòóðàõ ãîëîâíîãî ìîçêó ùóð³â ð³çíîãî â³êó çà óìîâ
ëàïàðîòîì³¿: ² � ñòàòåâîíåçð³ë³, ²² � ñòàòåâîçð³ë³, ²²² � ñòàð³ ùóðè. Ê � êîðà; Ã � ã³ïîêàìï; Ñ � ñòîâáóð; Ò � òàëàìóñ;
1 � íåðîç÷èííà ôðàêö³ÿ, 2 � ðîç÷èííà ôðàêö³ÿ
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ñêåëåòíîãî á³ëêà. Éìîâ³ðíî, òàêèé ñòàí ãë³¿
çìåíøóº çáóäëèâ³ñòü íåéðîí³â ãîëîâíîãî
ìîçêó ³ â íèõ ïåðåâàæàþòü ïðîöåñè äåïðè-
ìóþ÷îãî õàðàêòåðó,  ÿê³  çà äàíèõ óìîâ
ìàþòü âèðàæåíó àäàïòèâíó íàïðàâëåí³ñòü.

Ó ñòàðèõ ùóð³â ó ï³ñëÿîïåðàö³éíèé
ïåð³îä ï³äâèùóâàâñÿ âì³ñò ô³ëàìåíòíî¿ òà
ðîç÷èííî¿ ôðàêö³é ÃÔÊÁ ó ã³ïîêàìï³ íà 48
òà 34 % ùîäî ³íòàêòíèõ òâàðèí (äèâ. ðèñ.
2). Êð³ì öüîãî, âì³ñò ðîç÷èííî¿ ôîðìè
çá³ëüøóâàâñÿ â ñòîâáóð³ ìîçêó íà 24 % ³
çìåíøóâàâñÿ â íåîêîðòåêñ³ òà òàëàìóñ³ íà 24
òà 51 % â ïîð³âíÿíí³ ç êîíòðîëåì. Ó ã³ïîêàìï³
ñòàðèõ òâàðèí, ó çâ�ÿçêó ç ïîñèëåííÿì ñèíòåçó
öèòîñêåëåòíîãî á³ëêà ïðîì³æíèõ ô³ëàìåíò³â
àáî, ìîæëèâî, ïðîë³ôåðàö³ºþ àñòðîöèò³â
ï³äâèùóºòüñÿ çàõîïëåííÿ ³ íåéòðàë³çàö³ÿ
ãëóòàìàòó òà âêëþ÷åííÿ éîãî â ñèíòåç ÃÀÌÊ
[1, 2]. Ìîæëèâî, ÷åðåç ãàëüì³âí³ ïðîöåñè â
ã³ïîêàìï³, ÿêèé ìàº ïðÿìå â³äíîøåííÿ äî
ôîðìóâàííÿ åìîö³éíî¿ ðåàêö³¿ íà á³ëü [6],
ðîçâèâàºòüñÿ äåÿêå çíèæåííÿ òðèâîæíîñò³ ó
ñòàðèõ ùóð³â.

Òàêèì ÷èíîì, ó ñòàòåâîíåçð³ëèõ ùóð³â
ï³äâèùåííÿ åìîö³éíîñò³ â ï³ñëÿîïåðàö³éíîìó
ïåð³îä³, ìîæëèâî, ïîâ�ÿçàíå ç³ çíèæåííÿì
åêñïðåñ³¿ ÃÔÊÁ ³/àáî ï³äâèùåííÿì éîãî
êàòàáîë³çìó â ñòîâáóðîâèõ ñòðóêòóðàõ.
Çíèæåííÿ òðèâîæíîñò³ ó ñòàòåâîçð³ëèõ òâàðèí
ìîæå áóòè íàñë³äêîì ïîñèëåííÿ �ô³áðè-
ë³çîâàíîñò³� àñòðîãë³¿, ïîâ�ÿçàíî¿ ç³ âòðàòîþ
âåëèêî¿ ê³ëüêîñò³ äåïîë³ìåðèçîâàíî¿ ÷àñòêè
ÃÔÊÁ, î÷åâèäíî, âíàñë³äîê ãàëüìóâàííÿ
êàòàáîë³çìó éîãî ô³ëàìåíòíî¿ ôðàêö³¿. Ó
ñòàðèõ ùóð³â ëàïàðîòîì³ÿ ñóïðîâîäæóâàëàñÿ
ï³äâèùåííÿì åêñïðåñ³¿ ÃÔÊÁ àáî ê³ëüêîñò³
àñòðîöèò³â ã³ïîêàìïà, ùî, ìîæëèâî, âèêëèêàº
ãàëüì³âí³ ïðîöåñè ïðîÿâó åìîö³é.

O.M. Demchenko, P.A. Nerush

AGE-RELATED FEATURES OF CONTENT OF
GLIAL FIBROUS ACIDIC PROTEIN
IN STRUCTURES OF RATS� BRAIN ON
CONDITION OF THE POSTOPERATIVE STATE

In experiments in white Wistar rats of three-age groups (im-
mature, mature and old rats) content of glial fibrous acidic

protein (GFAP) was investigated in cerebral cortex, hippoc-
ampus, thalamus and brain stem after the carrying out of
laparotomy.  The correlation between emotional activity and
the level of GFAP has been found in the given structures of a
brain. In immature animals, the activation of emotional
component of behaviour was accompanied by decrease in
polypeptide�s soluble and insoluble fractions in brain stem by
16% and 18%, respectively (p<0,05) in relation to intact
animals.  In mature rats, the operative trauma was accompa-
nied by the lowering of grooming and lowering of the level of
soluble fraction of GFAP in all structures.  In old rats,
laparotomy evoked accumulation of polymerized and depoly-
merized forms of GFAP in hippocampus by 34% and 48%
(p<0,05), respectively.

Dnepr. med. acad., MH of Ukraine
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