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Âïëèâ áëîêàäè ñèíàïòè÷íî¿ ïåðåäà÷³
òà ã³ïîãë³êåì³¿ íà ³ìïóëüñíó íåéðîííó àêòèâí³ñòü
ó êóëüòóð³ íåéðîí³â ã³ïîêàìïà ùóðà

Ñïîíòàííàÿ èìïóëüñíàÿ àêòèâíîñòü íåéðîíîâ èññëåäîâàëàñü â êóëüòóðå íåéðîíîâ ãèïïîêàìïà
êðûñ. Îáíàðóæåíî, ÷òî íåéðîíû íåðåäêî ãåíåðèðóþò äóïëåòû è òðèïëåòû ïîòåíöèàëîâ
äåéñòâèÿ (ÏÄ) ñ ìåæèìïóëüñíûìè èíòåðâàëàìè 60 ìñ è ìåíåå, íåñìîòðÿ íà îòíîñèòåëüíî
íèçêóþ ñðåäíþþ ÷àñòîòîó ÏÄ (1�2 Ãö). Ãèñòîãðàììû ìåæèìïóëüñíûõ èíòåðâàëîâ õîðîøî
àïïðîêñèìèðîâàëèñü ôóíêöèåé ýêñïîíåíöèëüíîãî ñïàäà ñ äâóìÿ êîìïîíåíòàìè ñ ïîñòîÿííûìè
âðåìåíè τ

1
 ~36 ìñ è τ

2
 ~ 1000 ìñ ñîîòâåòñòâåííî. ×àñòîòà ñïîíòàííîé èìïóëüñíîé àêòèâíîñòè

ñóùåñòâåííî èçìåíÿëàñü ïðè ïðèëîæåíèè áëîêàòîðîâ âîçáóæäàþùåé è òîðìîçíîé
ñèíàïòè÷åñêîé ïåðåäà÷è: óìåíüøàëàñü ïðè íàëè÷èè áëîêàòîðà AMPA-êàèíàòíûõ ðåöåïòîðîâ
CNQX (10 ìêìîëü/ë); óâåëè÷èâàëàñü ïðè äîáàâëåíèè áëîêàòîðà ÃÀÌÊ

A
-ðåöåïòîðîâ áèêóêóëëèíà

(10 ìêìîëü/ë). Èññëåäîâàëñÿ òàêæå ýôôåêò çàìåíû âíåêëåòî÷íîé ãëþêîçû íà ìàíèòîë íà
÷àñòîòó ñïîíòàííîé èìïóëüñíîé àêòèâíîñòè. Îáíàðóæåíî, ÷òî óäàëåíèå ãëþêîçû èç
âíåêëåòî÷íîãî ðàñòâîðà ïðèâîäèò ê óìåíüøåíèþ ÷àñòîòû ñïîíòàííîé èìïóëüñíîé
àêòèâíîñòè äî ~25 % îò êîíòðîëÿ. Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò ïðåäïîëàãàòü ÷òî
ýôôåêò ãèïîãëèêåìèè îáóñëîâëåí èçìåíåíèÿìè ñèíàïòè÷åñêîé ïåðåäà÷è.

ÂÑÒÓÏ

Îäíèì ç óñêëàäíåíü ä³àáåòó º ïîðóøåííÿ
ïàì�ÿò³ òà ïðîöåñ³â íàâ÷àííÿ. ßê ïðîöåñè
íàâ÷àííÿ, òàê ³ åêñïðåñ³ÿ äîâãîòðèâàëî¿
ïîòåíö³àö³¿ ó çîí³ CA1-ã³ïîêàìïà çì³íþþòü-
ñÿ ó ùóð³â ³ç ³íäóêîâàíîþ ñòðåïòîçîòîöè-
íîì ã³ïåðãë³êåì³ºþ [3, 4, 8, 9]. Ç ³íøîãî áîêó,
ã³ïîãë³êåì³ÿ òàêîæ ïðèçâîäèòü äî ïîðóøåíü
ïàì�ÿò³ òà ïðîöåñ³â íàâ÷àííÿ [7, 19].
Çîêðåìà, íèçüêèé âì³ñò ãëþêîçè ñïðè÷èíþº
ïðèãí³÷åííÿ äîâãîòðèâàëî¿ ïîòåíö³àö³¿
îïîñåðåäêîâàíîãî ìåõàí³çìàìè, çàëåæíèìè
â³ä âèâ³ëüíåííÿ NO [7]. Òàê³ ôàêòè ñâ³ä÷àòü
ïðî òå ùî íîðìàëüíèé âì³ñò ãëþêîçè äóæå
âàæëèâèé äëÿ ôóíêö³îíóâàííÿ ìîçêó.

Ãîñòðà ã³ïîãë³êåì³ÿ º îäíèì ³ç ïîøèðå-
íèõ íåãàòèâíèõ íàñë³äê³â ³íñóë³íîâî¿ òåðàï³¿.
Ðîçóì³ííÿ ìåõàí³çì³â ïîðóøåíü ôóíêö³é
ìîçêó, çóìîâëåíèõ çìåíøåííÿì âì³ñòó

ãëþêîçè, äóæå âàæëèâå äëÿ ðîçðîáêè íîâèõ
ï³äõîä³â íîðìàë³çàö³¿ ôóíêö³é íåðâîâî¿
ñèñòåìè ï³ä ÷àñ ã³ïîãë³êåì³¿. Çâàæàþ÷è íà
öå, ÷èìàëî åêñïåðèìåíòàëüíèõ äîñë³äæåíü
ñïðÿìîâàíî íà âèâ÷åííÿ ä³¿ ã³ïîãë³êåì³¿ íà
öåíòðàëüíó íåðâîâó ñèñòåìó òà ìîæëèâèõ
ìåõàí³çì³â òàêîãî âïëèâó. Âñòàíîâëåíî, ùî
ã³ïîãë³êåì³ÿ ìîæå ïðèçâîäèòè äî óðàæåíü
ãîëîâíîãî ìîçêó, ñïðè÷èíåíèõ âèâ³ëüíåííÿì
çáóäæóâàëüíèõ àì³íîêèñëîò, ùî â ñâîþ
÷åðãó çá³ëüøóº âõ³ä ³îí³â êàëüö³þ äî
íåéðîí³â ³ º ïðè÷èíîþ ¿õ çàãèáåë³ [2]. Òàê³
òà ³íø³ íàñë³äêè ã³ïîãë³êåì³¿ äîñèòü äå-
òàëüíî îïèñàí³ [2, 5, 7, 10]. Â³äîì³ òàêîæ
äåÿê³ êë³òèíí³ ìåõàí³çìè, ùî ëåæàòü â
îñíîâ³ öèõ ÿâèù. Âîäíî÷àñ, ìåíøå º
â³äîìîñòåé ùîäî âïëèâó ã³ïîãë³êåì³¿ íà
³ìïóëüñíó àêòèâí³ñòü â íåéðîííèõ ìåðåæàõ,
çîêðåìà â ã³ïîêàìï³.
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Ìåòîþ íàøî¿ ðîáîòè áóëî âèâ÷åííÿ
âïëèâó ãîñòðî¿ ã³ïîãë³êåì³¿ íà ñïîíòàííó
³ìïóëüñíó àêòèâí³ñòü íåéðîí³â ã³ïîêàìïà.

ÌÅÒÎÄÈÊÀ

Äëÿ îòðèìàííÿ êë³òèí ó íîâîíàðîäæåíèõ
ùóð³â ë³í³¿ Â³ñòàð âèäàëÿëè ã³ïîêàìï,
ðîçð³çàëè íà ï�ÿòü ÷àñòèí êîæíèé ³ ïåðåíî-
ñèëè â ñîëüîâèé ðîç÷èí, ùî ì³ñòèâ 0,05%
ïðîíàçè Å. Ôåðìåíòàòèâíó îáðîáêó ïðîâî-
äèëè ïðîòÿãîì 18 õâ ïðè 32°Ñ, ï³ñëÿ ÷îãî
øìàòî÷êè ã³ïîêàìïà òðè÷³ â³äìèâàëè
ðîç÷èíîì áåç ôåðìåíòó ³ äèñïåðãóâàëè äî
îêðåìèõ êë³òèí çà äîïîìîãîþ Ïàñòåð³â-
ñêèõ ï³ïåòîê. Ñóñïåíç³þ êë³òèí (ù³ëüí³ñòü
60 òèñ. êë³òèí íà 200 ìêë æèâèëüíîãî
ñåðåäîâèùà) íàíîñèëè íà ïîêðèò³ ïîë³-L-îð-
í³òèíîì ïîêðèâí³ ñêåëüöÿ ðîçì³ðîì 18õ18
ìì. ×åðåç 2 ãîä ³íêóáóâàííÿ ïðè 36°Ñ â
àòìîñôåð³ ç 5% ÑÎ

2
 ó êîæíó ÷àøêó Ïåòð³

äîäàâàëè 2 ìë ñåðåäîâèùà äëÿ êóëüòè-
âóâàííÿ, ÿêå ñêëàäàëî 90% ì³í³ìàëüíîãî
ñåðåäîâèùà ²ãëà (ÌÅÌ), 10% ê³íñüêî¿
ñèðîâàòêè, 10 ìêã/ìë ³íñóë³íó òà àíòè-
á³îòèêè. Æèâèëüíå ñåðåäîâèùå ì³íÿëè
êîæí³ ÷îòèðè äîáè. Ï³ñëÿ 5�6 ä³á in vitro
êóëüòóðè îáðîáëÿëè ôòîðóðàöèëîì
(1 ìêìîëü/ë) ïðîòÿãîì 36 ãîä äëÿ ïðèãí³÷åí-
íÿ ïðîë³ôåðàö³¿ ãë³àëüíèõ êë³òèí, ï³ñëÿ ÷îãî
æèâèëüíå ñåðåäîâèùå ïîâí³ñòþ çàì³íÿëè.

Åëåêòðîô³ç³îëîã³÷í³ äîñë³äæåííÿ ïðîâî-
äèëè in vitro, íà êóëüòóðàõ â³êîì â³ä 17 äî
26 ä³á ç³ âñòàíîâëåíèìè ñèíàïòè÷íèìè
çâ�ÿçêàìè [6, 13]. Íåéðîíè äëÿ åêñïåðè-
ìåíò³â âèáèðàëè íà ä³ëÿíêàõ ïîêðèâíèõ
ñêåëåöü ³ç â³äíîñíî âèñîêîþ ù³ëüí³ñòþ (8�10
íåéðîí³â ó ïîë³ çîðó ç ä³àìåòðîì 400 ìêì).
Äëÿ ðåºñòðàö³¿ ³ìïóëüñíî¿ íåéðîííî¿ àêòèâ-
íîñò³ âèêîðèñòîâóâàëè ìåòîä patch-clamp ó
êîíô³ãóðàö³¿ ù³ëüíîãî àáî íåù³ëüíîãî êîí-
òàêòó ç ³íòàêòíîþ êë³òèíîþ. Ïîòåíö³àë íà
ï³ïåòö³ ï³äòðèìóâàëè íà ð³âí³ 0 ìÂ. ²ìïóëü-
ñíó íåéðîííó àêòèâí³ñòü (òîáòî íåéðîíí³
ÏÄ) ðåºñòðóâàëè ÿê �ñòðóìè ÏÄ�. Êîíò-
ðîëüíèé çîâí³øíüîêë³òèííèé ðîç÷èí ì³ñòèâ
(ììîëü/ë): NaCl � 140, KCl � 4, CaCl

2
  � 2,

MgCl
2
 � 1, HEPES � 10, ãëþêîçà � 10; pH

7,4. Äëÿ äîñë³äæåííÿ âïëèâó ã³ïîãë³êåì³¿
âèêîðèñòîâóâàëè çîâí³øíüîêë³òèíí³é ðîç-
÷èí, â ÿêîìó ãëþêîçà áóëà åêâ³ìîëÿðíî
çàì³ùåíà íà ìàí³òîë. Patch-ï³ïåòêó äëÿ
ðåºñòðàö³¿ ³ìïóëüñíî¿ àêòèâíîñò³ çàïîâíÿëè
êîíòðîëüíèì çîâí³øíüîêë³òèííèì ðîç÷è-
íîì. Åêñïåðèìåíòè ïðîâîäèëè ïðè ê³ìíàò-
í³é òåìïåðàòóð³ (20�22°Ñ). Îöèôðîâàí³
ñòðóìè àíàë³çóâàëè çà äîïîìîãîþ ïðîãðàìè
ANDATRA (ßðîñëàâ Áîé÷óê, ²íñòèòóò ô³-
ç³îëîã³¿ ³ì. Î.Î. Áîãîìîëüöÿ). Ðåçóëüòàòè
ïðåäñòàâëåí³ ÿê ñåðåäíÿ âåëè÷èíà ± ñå-
ðåäíüîêâàäðàòè÷íà ïîõèáêà ñåðåäíüîãî.
Äëÿ ñòàòèñòè÷íèõ ïîð³âíÿíü âèêîðèñòîâó-
âàëè êðèòåð³é t Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÈ ÒÀ ̄ Õ ÎÁÃÎÂÎÐÅÍÍß

Ñïî÷àòêó ìè äîñë³äæóâàëè ³ìïóëüñíó
íåéðîííó àêòèâí³ñòü çà êîíòðîëüíèõ óìîâ,
òîáòî áåç áëîêàòîð³â ñèíàïòè÷íî¿ ïåðåäà÷³
òà ïðè íàÿâíîñò³ ãëþêîçè.

Äëÿ åêñïåðèìåíò³â îáèðàëè âåëèê³
íåéðîíè ï³ðàì³äíî¿ ôîðìè, éìîâ³ðíî, ãëóòà-
ìàòåðã³÷³ ï³ðàì³äí³ íåéðîíè. Â ñåðåäíüîìó
÷àñòîòà ³ìïóëüñíî¿ àêòèâíîñò³ â öèõ
íåéðîíàõ áóëà äîñèòü íåâèñîêîþ (1�2 Ãö),
íåçâàæàþ÷è íà öå, ïîòåíö³àëè ä³¿ äîñòàòíüî
÷àñòî ãðóïóâàëèñü ó äóïëåòè ³ òðèïëåòè ç
ì³æ³ìïóëüñíèìè ³íòåðâàëàìè ~20�60 ìñ.
Ïðèêëàäè ðåºñòðàö³é ïîêàçàíî íà ðèñ. 1. Ó
äàíîìó âèïàäêó ñåðåäíÿ ÷àñòîòà ³ìïóëüñ-
íî¿ àêòèâíîñò³ áóëà 1,43 Ãö, à ã³ñòîãðàìà
ì³æ³ìïóëüñíèõ ³íòåðâàë³â äîáðå àïðîêñè-
ìóâàëàñÿ äâîìà êîìïîíåíòàìè ³ç ïîñò³é-
íèìè ÷àñó τ

1
=42,7 ìñ ³  τ

2
=1235 ìñ. Ïîä³áí³

ðåçóëüòàòè (�êëàñòåðèçàö³ÿ� ÏÄ) ñïîñòå-
ð³ãàëàñü ³ â ³íøèõ íåéðîíàõ. Ïîñò³éí³ ÷àñó
ñòàíîâèëè  τ

1
 = 36,3 ìñ ± 3,5 ìñ (n=4) òà

τ
2
 = 1000 ìñ ± 387 ìñ.

Ñë³ä çàçíà÷èòè, ùî ÷àñòîòà ñïîíòàííèõ
ÏÄ ó êóëüòóð³ íåéðîí³â ã³ïîêàìïà ç³ âñòà-
íîâëåíèìè ñèíàïòè÷íèìè çâ�ÿçêàìè çíà÷-
íîþ ì³ðîþ çàëåæàëà â³ä àêòèâàö³¿ AMPA-
êà¿íàòíèõ ³ ÃÀÌÊ

À
-ðåöåïòîð³â. Íà ðèñ. 2

ïîêàçàíî ïðèêëàäè ðåºñòðàö³é ñïîíòàííèõ
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²ìïóëüñíà íåéðîííà àêòèâí³ñòü

Ðèñ. 1. Ðåºñòðàö³¿ ñïîíòàííî¿ ³ìïóëüñíî¿ àêòèâíîñò³ íåéðîíà (à) â êóëüòóð³ ã³ïîêàìïà ùóðà: 1 � ïîîäèíîêèé ïîòåíö³àë
ä³¿, 2 � äóïëåò, 3 � òðèïëåò. Ã³ñòîãðàìà ðîçïîä³ëó ì³æ³ìïóëüñíèõ ³íòåðâàë³â ñïîíòàííî¿ ³ìïóëüñíî¿ àêòèâíîñò³
íåéðîíà â êóëüòóð³ ã³ïîêàìïà ùóðà (á). Àïðîêñèìàö³ÿ ã³ñòîãðàìè îäí³ºþ (ñóö³ëüíà ë³í³ÿ) òà äâîìà åêñïîíåíòàìè ³ç
ïîñò³éíèìè ÷àñó τ

1
 = 42,7 ìñ òà τ

2
 = 1235 ìñ (ïóíêòèðíà ë³í³ÿ)
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ÏÄ ó êîíòðîë³, ïðè íàÿâíîñò³ àíòàãîí³ñòà
AMPA-êà¿íàòíèõ ðåöåïòîð³â CNQX (10
ìêìîëü/ë) ³ ï³ñëÿ â³äìèâêè áëîêàòîðà.
Ïîä³áí³ ðåçóëüòàòè ñïîñòåð³ãàëèñü ³ â ³íøèõ
÷îòèðüîõ åêñïåðèìåíòàõ. Ó ñåðåäíüîìó
÷àñòîòà ³ìïóëüñíî¿ àêòèâíîñò³ ïðè íàÿâ-

íîñò³ CNQX çìåíøóâàëàñÿ äî 10 % â³ä
êîíòðîëþ. Áëîêàäà ÃÀÌÊ

À
-ðåöåïòîð³â çà

äîïîìîãîþ á³êóêóë³íó ïðèçâîäèëà äî
ïðîòèëåæíîãî åôåêòó � çá³ëüøåííþ ÷àñòî-
òè ³ìïóëüñíî¿ àêòèâíîñò³ (ðèñ. 3).

Ó íàñòóïí³é ñåð³¿ åêñïåðèìåíò³â ìè

Ðèñ. 2. Ðåºñòðàö³¿ ñïîíòàííî¿ ³ìïóëüñíî¿ àêòèâíîñò³ íåéðîíà â êóëüòóð³ ã³ïîêàìïà ùóðà â êîíòðîë³ (1), ïðè íàÿâíîñò³
10 ìêìîëü/ë CNQX � áëîêàòîðà AMPA-êà¿íàòíèõ ãëóòàìàòíèõ ðåöåïòîð³â (2)  òà ï³ñëÿ éîãî â³äìèâàííÿ (3)

1 10 ñ

300 ïÀ

2 3
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Ðèñ. 3. Ðåºñòðàö³¿ ñïîíòàííî¿ ³ìïóëüñíî¿ àêòèâíîñò³ íåéðîíà â êóëüòóð³ ã³ïîêàìïà ùóðà â êîíòðîë³ (1), ïðè íàÿâíîñò³
áëîêàòîðà ÃÀÌÊ

À
-ðåöåïòîð³â � 10 ìêìîëü/ë á³êóêóë³íà (2) òà ï³ñëÿ éîãî â³äìèâàííÿ (3)

1 10 ñ

300 ïÀ

2 3

äîñë³äæóâàëè âïëèâ ãîñòðî¿ ã³ïîãë³êåì³¿ íà
ñïîíòàííó ³ìïóëüñíó àêòèâí³ñòü íåéðîí³â
ã³ïîêàìïà. Ñïîíòàííó ³ìïóëüñíó àêòèâí³ñòü
ðåºñòðóâàëè íå ìåíøå í³æ 3 õâ ó êîíòðîëü-
íèõ óìîâàõ (ïåðôóç³ÿ ðîç÷èíîì ³ç ãëþêî-

çîþ), ï³ñëÿ öüîãî ïî÷èíàëè ïåðôóçóâàòè
êàìåðó ðîç÷èíîì, â ÿêîìó ãëþêîçà áóëà
åêâ³ìîëÿðíî çàì³ùåíà íà ìàí³òîë. Öå
ïðèçâîäèëî äî çíà÷íîãî çìåíøåííÿ ÷àñòîòè
³ìïóëüñíî¿ àêòèâíîñò³ (ðèñ. 4). Ñë³ä çàçíà-

Ðèñ. 4. ×àñòîòà ñïîíòàííî¿ ³ìïóëüñíî¿ àêòèâíîñò³ (% â³ä êîíòðîëþ) íåéðîí³â ó êóëüòóð³ ã³ïîêàìïà ùóðà çà
êîíòðîëüíèõ óìîâ � ðîç÷èí ³ç ãëþêîçîþ òà çà óìîâ ã³ïîãë³êåì³¿ � ðîç÷èí, â ÿêîìó ãëþêîçà åêâ³ìîëÿðíî çàì³ùåíà
ìàí³òîëîì (à) òà ðåºñòðàö³¿ ñïîíòàííî¿ ³ìïóëüñíî¿ àêòèâíîñò³ íåéðîíà â êóëüòóð³ ã³ïîêàìïà ùóðà çà êîíòðîëüíèõ
óìîâ � ðîç÷èí ç ãëþêîçîþ, áåç ãëþêîçè òà ï³ñëÿ ïîâåðíåííÿ äî êîíòðîëüíîãî ðîç÷èíó (á)
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²ìïóëüñíà íåéðîííà àêòèâí³ñòü

÷èòè, ùî öå çìåíøåííÿ ðîçïî÷èíàëîñÿ
ïðèáëèçíî ÷åðåç 4 õâ ï³ñëÿ ïî÷àòêó ïåðôóç³¿
êàìåðè ðîç÷èíîì áåç ãëþêîçè ³ ñÿãàëî ìàê-
ñèìóìà ïðèáëèçíî ÷åðåç 8�9 õâ. Ó ñåðåä-
íüîìó ÷àñòîòà ³ìïóëüñíî¿ íåéðîííî¿ àêòèâ-
íîñò³ íà 9-é õâèëèí³ ïåðôóç³¿ ðîç÷èíîì áåç
ãëþêîçè çìåíøóâàëàñÿ äî 23,5 % ± 3,6 % â³ä
êîíòðîëþ (n = 4; Ð<0,05). Â îäíîìó ³ç çàçíà-
÷åíèõ åêñïåðèìåíò³â äîñë³äæóâàëàñÿ òàêîæ
çâîðîòí³ñòü åôåêòó ã³ïîãë³êåì³¿. Ï³ñëÿ
ðåºñòðàö³¿ ³ìïóëüñíî¿ àêòèâíîñò³ çà óìîâ
êîíòðîëþ òà ã³ïîãë³êåì³¿ çíîâó ïî÷èíàëè
ïåðôóç³þ ðîç÷èíîì ³ç ãëþêîçîþ. Çíà÷íå
â³äíîâëåííÿ ÷àñòîòè ³ìïóëüñíî¿ àêòèâíîñò³
ñïîñòåð³ãàëîñÿ ÷åðåç 10 õâ ï³ñëÿ ïî÷àòêó
ðåïåðôóç³¿ ðîç÷èíîì ³ç ãëþêîçîþ (ðèñ. 4, á).

Íàø³ ðåçóëüòàòè ùîäî âïëèâó ã³ïîãë³-
êåì³¿ íà ³ìïóëüñíó íåéðîííó àêòèâí³ñòü ó
êóëüòóð³ íåéðîí³â ã³ïîêàìïà äîáðå óçãîä-
æóþòüñÿ ç äàíèìè, îòðèìàíèìè ïðè äîñë³ä-
æåíí³ âïëèâó ã³ïîãë³êåì³¿ íà àêòèâí³ñòü
íåéðîí³â äîðñîëàòåðàëüíîãî ñåïòàëüíîãî
ÿäðà [1]. Ñõîæ³ ðåçóëüòàòè òàêîæ ñïîñòå-
ð³ãàëèñü ïðè âèâ÷åíí³ çð³ç³â ã³ïîêàìïà [20].
Öå äàº çìîãó ïðèïóñòèòè óí³âåðñàëüí³ñòü
åôåêòó ã³ïîãë³êåì³¿ íà íåéðîííó àêòèâí³ñòü
ó ãîëîâíîìó ìîçêó. Âàæëèâèì ïèòàííÿì
çàëèøàºòüñÿ ìåõàí³çì(è) âïëèâó ã³ïîãë³êåì³¿
íà íåéðîííó àêòèâí³ñòü. Íàø³ ðåçóëüòàòè
ñòîñîâíî ðîë³ áëîêàòîð³â çáóäæóâàëüíèõ
(AMPA-êà¿íàòíèõ) ³ ãàëüì³âíèõ (ÃÀÌÊ

À
-

ðåöåïòîð³â) ó ðåãóëÿö³¿ ñïîíòàííî¿ íåéðîííî¿
àêòèâíîñò³ ó êóëüòóð³ íåéðîí³â ã³ïîêàìïà ³ç
âñòàíîâëåíèìè ñèíàïòè÷íèì çâÿ�çêàìè
(äèâ. ðèñ. 2, 3), äîçâîëÿþòü ïðèïóñêàòè, ùî
åôåêò ã³ïîãë³êåì³¿ îïîñåðåäêîâàíèé çá³ëü-
øåííÿì åôåêòèâíîñò³ ÃÀÌÊåðã³÷íî¿ ïåðå-
äà÷³ àáî, íàâïàêè, çìåíøåííÿì åôåêòèâ-
íîñò³ çáóäæóâàëüíî¿ ñèíàïòè÷íî¿ ïåðåäà÷³.
Îñòàííº çäàºòüñÿ á³ëüø ³ìîâ³ðíèì çâà-
æàþ÷è íà òå, ùî ó äîðñîëàòåðàëüíîìó
ñåïòàëüíîìó ÿäð³ ã³ïîãë³êåì³ÿ çìåíøóâàëà
³ çáóäæóâàëüíó, ³ ãàëüì³âíó ñèíàïòè÷í³
ïåðåäà÷³ [1, 11, 12, 14, 15], ïðîòå öå ïèòàííÿ
ïîòðåáóº ïîäàëüøîãî äîñë³äæåííÿ. Ö³êàâî
òàêîæ çàçíà÷èòè, ùî íåçàëåæíî â³ä ìåõà-
í³çìó âïëèâó ã³ïîãë³êåì³¿ íà íåéðîííó

àêòèâí³ñòü, òðèâàë³ çì³íè íåéðîííî¿ àêòèâ-
íîñò³ íåçàëåæíî â³ä ¿õ ìåõàí³çìó ìîæóòü
àêòèâóâàòè ãîìåîñòàòè÷í³ çì³íè ÿê çáóä-
ëèâîñò³ íåéðîí³â, òàê ³ åôåêòèâíîñò³ ñèíàï-
òè÷íî¿ ïåðåäà÷³. Çîêðåìà, òðèâàëå çìåí-
øåííÿ íåéðîííî¿ àêòèâíîñò³ ïðèçâîäèòü äî
êîìïåíñàòîðíîãî çá³ëüøåííÿ çáóäëèâîñò³
íåéðîí³â, çá³ëüøåííÿ åôåêòèâíîñò³ çáóäæó-
âàëüíî¿ (ãëóòàìàòåðã³÷íî¿) òà çìåíøåííÿ
åôåêòèâíîñò³ ãàëüì³âíî¿ (ÃÀÌÊåðã³÷íî¿
ïåðåäà÷³) [16�18]. Íå âèêëþ÷åíî, ùî ïîä³á-
í³ êîìïåíñàòîðí³ çì³íè â³äáóâàþòüñÿ ïðè
òðèâàë³é ã³ïîãë³êåì³¿ ³ º îäíèì ³ç ìåõàí³çì³â
ïîðóøåíü ïàì�ÿò³ òà ïðîöåñ³â íàâ÷àííÿ.

Òàêèì ÷èíîì, ÷àñòîòà ñïîíòàííî¿ ³ì-
ïóëüñíî¿ àêòèâíîñò³ íåéðîí³â ó êóëüòóð³
ã³ïîêàïìà ùóðà çàëåæèòü â³ä áàëàíñó ãàëü-
ì³âíî¿ òà çáóäæóâàëüíî¿ ñèíàïòè÷íî¿ ïåðå-
äà÷³, à òàêîæ â³ä êîíöåíòðàö³¿ ãëþêîçè â
ïîçàêë³òèííîìó ñåðåäîâèù³.

S.Y. Ivanova, M.V. Storozhuk, E.P. Kostyuk,
P.G. Kostyuk

SPONTANEOUS  NEURONAL  ACTIVITY  IN  RAT
HIPPOCAMPAL  CELL  CULTURES:  EFFECT
OF  GLUCOSE  DEPRIVATION

Spontaneous neuronal activity was studied in rat hippocam-
pal cell cultures using patch clamp technique in cell-attached
or loose-patch configuration. It was found that in spite of
relatively low average frequency (1-2 Hz) of neuronal activity
in the cell cultures, neurons often fire doublets or triplets of
action potentials with interspike interval of 60 ms and less.
Interspike interval histograms were substantially better fitted
by double exponential decay functions than by single expo-
nential ones. On average, estimated decay time constant for
the fits were τ

1 
~ 36, ms and τ

2
 ~ 1000 ms respectively. Spon-

taneous neuronal firing to a large extent depended on
glutamatergic excitation and GABA

A
ergic inhibition: a blocker

of AMPA/kainate receptor CNQX (10 µM) either substan-
tially decreased or completely blocked spontaneous action
potentials; a blocker of GABA

A
 receptors bicuculine (10 µM)

increased neuronal firing. Effect of glucose deprivation on ac-
tion potential frequency was also studied. It was found that
glucose deprivation reduces AP frequency to 25% of control.
Taken together, these results support an idea that hypo-
glycaemia alters synaptic transmission in hippocampus.

International Center of Molecular Physiology,
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