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ïðè÷èí ï³çíàâàëüíîãî äåô³öèòó. Ã³ïåðãë³êåì³ÿ ³íäóêóº â íåðâîâèõ êë³òèíàõ îêèñíèé ñòðåñ ³ ñòðóêòóðí³
çì³íè ó ñèíàïòè÷íèõ ä³ëÿíêàõ. Íàâ÷àííÿ ³ ïàì�ÿòü ù³ëüíî ïîâ�ÿçàí³ ç ïðîöåñàìè äèíàì³÷íî¿ ñèíàïòè÷íî¿
ïëàñòè÷íîñò³. Íåðâîâîñïåöèô³÷í³ á³ëêè ðåãóëþþòü ôîðìóâàííÿ ³ ðåîðãàí³çàö³þ ñèíàïñ³â. Ìåòîþ íàøî¿
ðîáîòè áóëî âèâ÷åííÿ âïëèâó àíòèîêñèäàíò³â � ìåëàòîí³íó ³ α-òîêîôåðîëó íà åêñïðåñ³þ ìîëåêóëè êë³òèí-
íî¿ àäãåç³¿ íåéðîí³â (NCAM) ³ ãë³àëüíîãî ô³áðèëÿðíîãî êèñëîãî á³ëêà (ÃÔÊÁ) ó ìîçêó ùóð³â ç ñòðåïòî-
çîòîöèí³íäóêîâàíèì ä³àáåòîì ³ ïðîöåñè ïàì�ÿò³ ³ íàâ÷àííÿ. Ä³àáåòè÷íèé ñòàí âèêëèêàëè ââåäåííÿì ñòðåï-
òîçîòîöèíó (ÑÒÇ; 15 ìã/êã). Äîñë³äæóâàëè âïëèâ ùîäåííîãî ââåäåííÿ ìåëàòîí³íó (10 ìã/êã) ³ α-òîêî-
ôåðîëó (10 ìã/êã) íà ïðîöåñ íàâ÷àííÿ â ãðóï³ ùóð³â ç ä³àáåòîì ³ âì³ñò NCAM ³ ÃÔÊÁ ó â³ää³ëàõ ãîëîâ-
íîãî ìîçêó ùóð³â. Ðîçâèòîê îêèñíîãî ñòðåñó âèçíà÷àëè ÷åðåç çì³íó âì³ñòó ïðîäóêò³â ïåðåêèñíîãî
îêèñíåííÿ ë³ï³ä³â. Ïðîöåñ íàâ÷àííÿ äîñë³äæóâàëè ó âîäíîìó òåñò³ Ìîð³ñà, âì³ñò ³ ïîë³ïåïòèäíèé ñêëàä
á³ëê³â � ìåòîäîì ³ìóíîáëîòèíãó. Ó ãðóï³ ùóð³â ç ä³àáåòîì âèÿâëåíå äîñòîâ³ðíå çá³ëüøåííÿ (Ð<0,01)
÷àñó ð³øåííÿ çàäà÷ òåñòó â ïîð³âíÿíí³ ç êîíòðîëüíîþ ãðóïîþ ³ ãðóïàìè ùóð³â ç ä³àáåòîì, ùî îäåðæóâà-
ëè (28 ä³á) ³í�ºêö³¿ àíòèîêñèäàíò³â. Ó ãðóï³ ùóð³â ç ä³àáåòîì âèÿâëåíî äîñòîâ³ðíå (Ð<0,01) çíèæåííÿ
åêñïðåñ³¿ NCAM180, àëå íå â ãðóïàõ òâàðèí, ÿê³ îäåðæóâàëè ³í�ºêö³¿ ìåëàòîí³íó òà α-òîêîôåðîëó. Â
ìîçêó ùóð³â ö³º¿ ãðóïè âèÿâëåíî òàêîæ ï³äâèùåííÿ åêñïðåñ³¿ öèòîñêåëåòíîãî á³ëêà ÃÔÊÁ ó 1,5 ðàçà,
ùî âêàçóº íà ðîçâèòîê àñòðîãë³îçó. Ðåçóëüòàòè òåñòó Ìîð³ñà ïîêàçàëè çíà÷íèé äåô³öèò ó ãðóï³ ùóð³â ç
ä³àáåòîì ³ íåçíà÷í³ â³äì³ííîñò³ ïîêàçíèê³â ó ãðóï³ òâàðèí ç ä³àáåòîì, ÿê³ îòðèìóâàëè ³í�ºêö³¿ àíòèîêñè-
äàíò³â â³äíîñíî êîíòðîëüíî¿ ãðóïè. Âñå öå ðàçîì âêàçóº íà ó÷àñòü öèõ á³ëê³â ó ïàòîãåíåç³ ä³àáåòè÷íî¿
åíöåôàëîïàò³¿. Âîäíî÷àñ ðåçóëüòàòè äåìîíñòðóþòü åôåêòèâí³ñòü ìåëàòîí³íó ³ α-òîêîôåðîëó â ïîïåðåä-
æåíí³ ðîçâèòêó îêèñíîãî ñòðåñó ³ ï³çíàâàëüíîãî äåô³öèòó ó ùóð³â ç ã³ïåðãë³êåì³ºþ, à òàêîæ, íà ïîòåíö-
³éíó ìîæëèâ³ñòü âèêîðèñòàííÿ àíòèîêñèäàíò³â ïðè â³êîâèõ íåéðîäåãåíåðàòèâíèõ ïàòîëîã³ÿõ äëÿ çíè-
æåííÿ îêñèäàòèâíîãî ñòðåñó ³ ï³çíàâàëüíîãî äåô³öèòó.
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Â 1999�2007 ã. â íàøåé ëàáîðàòîðèè ïîëó÷åíà ñîâîêóïíîñòü ïèîíåðñêèõ äàííûõ î íàëè÷èè ó ïëàçìè-
íîãåíà (Pg) è åãî ñèëüíåéøåãî àêòèâàòîðà ïî íåïðîòåèíàçíîìó ïóòè � ñòðåïòîêèíàçû (SK) òðîôè÷åñêèõ
ñâîéñòâ â îòíîøåíèè ðÿäà òèïîâ êëåòîê íåðâíîé òêàíè. Ýòè áåëêè óñêîðÿëè ñîçðåâàíèå êóëüòóð íå-
ðâíîé òêàíè, óëó÷øàëè àäãåçèþ êëåòîê, îáåñïå÷èâàëè èõ âûñîêóþ âûæèâàåìîñòü, óâåëè÷åíèå êîëè÷å-
ñòâà, äëèíû îòðîñòêîâ è èõ àðáîðèçàöèþ. Äîáàâëåíèå SK ê îðãàíîòèïè÷åñêèì êóëüòóðàì ñïèíàëüíûõ
ãàíãëèåâ êðûñû âûçûâàëî ðîñò àêòèâíîñòè ëàêòàòäåãèäðîãåíàçû â êëåòêàõ. Ýòî ïðîäèêòîâàëî äàëüíåé-
øåå èçó÷åíèå âîçäåéñòâèÿ Pg è SK íà àêòèâíîñòü ýíçèìîâ óãëåâîäíî-ýíåðãåòè÷åñêîãî îáìåíà. Â íàñòî-
ÿùåì ñîîáùåíèè èçëîæåíû ðåçóëüòàòû, ïîëó÷åííûå íà ïåðåâèâàåìîé ëèíèè êëåòîê êðûñèíîé ãëèîìû
Ñ6. Êëåòêè ãëèîìû Ñ6 êóëüòèâèðîâàëè ïî ñòàíäàðòíîìó ïðîòîêîëó. Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòà ìî-
íîñëîéíóþ êóëüòóðó ïåðåâîäèëè íà ñðåäó DMEM, ñîäåðæàùóþ 0,5% ýìáðèîíàëüíîé òåëÿ÷üåé ñûâî-
ðîòêè (ÝÒÑ), è â ïîñëåäóþùèå ñóòêè âíîñèëè DMEM, ñîäåðæàùóþ 0,5 % ÝÒÑ èëè 50 íìîëü/ë Pg èëè
2000 ÌÅ SK. ×åðåç 24 ÷ îòäåëÿëè êëåòêè, ãîìîãåíèçèðîâàëè è îïðåäåëÿëè ñïåêòðîôîòîìåòðè÷åñêè
àêòèâíîñòü ëàêòàòäåãèäðîãåíàçû (ÊÔ 1.1.1.27; ËÄÃ), ãëþêîçî-6-ôîñôàòäåãèäðîãåíàçû (ÊÔ 1.1.1.49;
Ã-6-ÔÄÃ) è êîëîðèìåòðè÷åñêè � àêòèâíîñòü ñóêöèíàòäåãèäðîãåíàçû (ÊÔ 1.3.99.1; ÑÄÃ). Àêòèâíîñòü
âûðàæàëè â Å (èëè â ìã ôîðìàçàíà) íà ìã îáùåãî áåëêà. Óñòàíîâëåíî, ÷òî äîáàâëåíèå Pg â êîíöåíòðà-
öèè 50 íìîëü/ë äîñòîâåðíî ïîäàâëÿëî àêòèâíîñòü ËÄÃ â êëåòêàõ ãëèîìû Ñ6 íà 20%, íå èçìåíÿÿ àêòèâ-
íîñòü Ã-6-ÔÄÃ è âûçâàëî òåíäåíöèþ ê óãíåòåíèþ àêòèâíîñòè ÑÄÃ íà 47,6%.  Äîáàâëåíèå SK äîñòîâåð-
íî óâåëè÷èâàëî àêòèâíîñòü ËÄÃ íà 33%, à àêòèâíîñòü Ã-6-ÔÄÃ � íà 41,8%, ÷òî ñîïðîâîæäàëîñü
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óãíåòåíèåì àêòèâíîñòè ÑÄÃ íà 35,4%. Ñêëàäûâàåòñÿ âïå÷àòëåíèå, ÷òî âûçûâàåìîå ïðè äîáàâëåíèè Pg
ïîäàâëåíèå ìîáèëèçàöèè ðåçåðâîâ ëàêòàòà, ïî-âèäèìîìó, ñêàçûâàåòñÿ íà ñîñòîÿíèè ðåàêöèé öèêëà
òðèêàðáîíîâûõ êèñëîò, ÷òî îòðàæàåò óãíåòåíèå îêèñëåíèÿ ñóêöèíàòà. Ñòðåïòîêèíàçà æå ñïîñîáñòâóåò
îêèñëåíèþ ëàêòàòà. Íà ýòîì ôîíå ñíèæåíèå àêòèâíîñòè ÑÄÃ ìîæåò ñâèäåòåëüñòâîâàòü î ïåðåêëþ÷åíèè
èñïîëüçîâàíèÿ ïèðóâàòà, íàïðèìåð, â ñèíòåçå àìèíîêèñëîò èëè èíûõ èíòåðìåäèàòîâ. Âûÿñíåíèå ýòîãî
àñïåêòà � çàäà÷à íàøèõ äàëüíåéøèõ èññëåäîâàíèé.

ELECTRODIFFUSION OF GLUTAMATE INFLUENCES TRANSMISSION
AT MOSSY FIBER � CEREBELLAR GRANULE CELL SYNAPSES

S. Sylantyev, L. Savtchenko, D. Rusakov

Institute of Neurology, University College London, London, UK

The waveform of rapid synaptic responses determines signal transmission and integration properties in the
brain. It has long been predicted that intra-cleft diffusion of electrically charged neurotransmitter molecules
such as glutamate should be sensitive to the local electric fields exerted by receptor currents. We have
recently shown that this phenomenon may affect the time course of EPSCs at Schaffer collateral - CA1
pyramidal cell synapses in the hippocampus. However, how common this phenomenon is amongst central
synapses and to what extent it affects integration of synaptic inputs remains poorly understood. To address
these issues in more favourable voltage-clamp conditions, we carried out experiments in cerebellar granule
cells. Cerebellar granule cells are the smallest neurons in CNS with a compact spherical soma having from
three to five short and weakly branching dendrites with glutamatergic synapses located at their endings.
Such morphology makes this type of neurons electrically compact and, therefore, a proper object for the
voltage-clamp experiments with a negligible influence of a space-clamp error at EPSPs which are recorded
in a whole-cell mode.Firstly, we applied rapid (1 ms) pulses of glutamate to semi-intact granule cells pulled
out of the acute cerebellar slice in whole-cell mode and found that the kinetics of the cell AMPA receptors
were voltage-independent. In contrast, AMPA receptor mediated EPSCs evoked in these cells in situ by
stimulation of mossy fibres were decelerated at positive compared to negative holding voltages, consistent with
glutamate electrodiffusion in the cleft. This was also in line with the observation that the fast-dissociating AMPA
receptor antagonist γ-DGG suppressed AMPA receptor mediated EPSCs to a greater extent at negative compared
to positive voltages. Next, we investigated summation of synaptic inputs in granule cells evoked by bursts of
repetitive stimuli applied to mossy fibres. We found that the time course of summation was affected by the local
AMPA receptor current density, in the opposite direction at positive versus negative holding voltages. Our data
suggest therefore that the influence of electric fields on the glutamate dwell time due to synaptic currents inside
the synaptic cleft may affect integration properties of synaptic circuits in different areas of the brain.
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Ê.Â. Ôàëü÷åíêî, Ò.Â. Êîñò³íà, Í.À. Í³ê³ò³íà, Í.². Áóëàíê³íà

Õàðê³âñüêèé íàö³îíàëüíèé óí³âåðñèòåò ³ì. Â.Í. Êàðàç³íà
kate.falchenko@inbox.ru

In v³tro äîñë³äæåíî âïëèâ ³íã³áóâàííÿ îêèñíîãî äåçàì³íóâàííÿ ε-NH2-ãðóï ë³çèëó òà ã³äðîêñèë³çèëó â
êîëàãåí³ I òèïó, ³, ÿê íàñë³äîê, çìåíøåííÿ â íüîìó ñïðîìîæíîñò³ äëÿ óòâîðåííÿ  âíóòð³- ³ ì³æìîëåêó-
ëÿðíèõ êîâàëåíòíèõ çøèâîê òèïó àëüäîëåé ³ øèôôîâèõ îñíîâ, íà ôîðìóâàííÿ ³ ìîðôîëîã³þ éîãî ô³áðèë.
²íã³áóâàííÿ îêèñíîãî äåçàì³íóâàííÿ â êîëàãåí³, ÿêèé ñèíòåçóâàâñÿ â øê³ð³ 3-ì³ñÿ÷íèõ ùóð³â, çä³éñíþ-
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