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Homozygous tottering (tg) mice have a mutation in the voltage-dependent Cav2.1
(P/Q-type) calcium channel 012.1 subunit gene. g mice show not only cerebellar
ataxia but also absence epilepsy, which begins at about 3 weeks of age and persist
throughout life. Similarities in EEG abnormality and in pharmacological sensitivity
to antiepileptic drugs suggest that g mice can serve as a model of human absence
epilepsy. To identify the mechanism of epileptogenesis, I studied the effect of the
calcium channel mutation on the thalamocortical network using whole-cell patch
clamp recordings in brain slice preparations.

The amplitude of inhibitory postsynaptic currents (IPSC) recorded from layer IV
pyramidal cells of the cerebral cortex in response to thalamic stimulation became
disproportionately reduced, compared with the amplitude of excitatory postsynaptic
currents (EPSC), in the later developmental stage (P21-30). Similar results that the
IPSC amplitude, but not the EPSC amplitude, was drastically diminished were
obtained by local stimulation in layer IV pyramidal neurons. However, the reduction
of the IPSC amplitude was not seen in layer V pyramidal neurons or in layer IV
pyramidal neurons of younger £g mice before the onset of epilepsy (P14-16).

Furthermore, recordings of multiple field potentials revealed that cortical excitation
evoked by layer IV stimulation spread more widely in epileptic £g than in control or
non-epileptic tg mice, although the area of excitation was confined within a barrel.
These results demonstrated a close relationship between impaired IPSCs in layer IV
and absence epilepsy, and suggested that the defect of the feed-forward inhibition in
the cortical input layer is associated with the generation of absence epilepsy in tg

mice.
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Pinh) DREEEFEMMTLIZSOTH D, ERICH W tottering(ta) < ™ AL, IR
ROEERBIKEEAN S TLAF v XN O—DTH 5 Cav2.1(PIQ BN AL o™ A F v *
VD 21 72y MERFIRERZRES., NMNUERFECMARBRELRT., RER
AR SEURICHEELEER. MENBEECH TADARICH T 2BZHEDEL
NS, t gvTZADRMBHEEZ. EFORBREEDETFNELTHEICHNLNTE -,

INETRHEEOHBANZZALCELTHE, HEKRES S ANMEERESINGTL
EEORFZRITITERDN, OETRBEREARAMEEOESEORETHD EOHENEH &
BOTETWE, LPLYF T ABEEVIBEANSHEK - KINEEEBEORE BB
KRBRLEHREEZBRESINTVARL, BEER Y TRADNRATTI AELAEZANT. 3
WK - KMEERHO L F T AGBEEZRFL &,

REL tg U X (P21-30) KBWT, BERBICED KNEBES 4 B AT
RENDHEBELF T ABER (EPSC) Bar hu—)LEERREshArnDlcd LT,
MEES F T XBER (IPSC) W, 2> bo0— Vit L THEZEZEASLTWE, FED
RN, KIMREE 4 BEAMREOEHEEZBHAHELEEACBVTHELSNE, LML
BRABS. TDXD/RIPSC DA, KMEESE 5 BH#AHBICBWTRELSNT, £2C
WDIWERIERMTHDE N g7 X (P14-16) BNV THRE NN /-,

IHR, ZRAFMBEMNLHBEEZANVT. KINEEE4ABBCLIVERINSD KRRE
HRNORBHEEZMMLAELEZA, RKIMEEORBIO PO —)LE L TLEEMICD &
DIESEMBZENRINZ, TNOSOELBREOREICERBLTBD., TADARE
D tgTATIRaA>ha—)LEDENRRESNANS =, '

INOHHRIT, KIMKEE 48 IPSC OFD ERBRIECEERBEGENHDZEERL
TBD.KMEBEATBIZBI S feed-forward ME OBERK TR R BREOREICEET
BB ENRBEINT,

AL, HEROWRICELHMBERELRLEOFETHONMCTE I EOHEKAN S te
RUAREZ, PFTAGRE - HREBOL ) THRICRLESAT. BLLIMMEND,
ELRHREREDANZALITEDIMETHD, SBORENPZEINIHDOTH S,

FHNERCERNFZEOEMASCEL TOERABZT > 22, WIFhicdd 3 mE
BWMETREDBDTHoO L. FLARLBABLREEZTENNTEY, HEZOHEEHD
TRTHBEHELE, BLE, BENICHE URMNBMBICESKEICEL TSSO &Y
L. :

i

~115 —





