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The possible role of adaptor protein complex in the basic mechanisms of epilepsy; Behavioral

and electroencephalographical analysis of epileptogenesis in 3B gene knockout mouse
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5o DD AP-3BIIPRAERICBVTH
HRIERB LB AAERBORRIATS LD
BEZHHZBA-TCWBIEBRFHEIATY
%, BlziX, AP3NBRERTIATH S
mocha mouseTiX, hyperactivityZ & DT
BRESCTAPAUBBERE 2 EVREATS
CENRREENTED, AP3IDORHEITA
PADGFERL LTHEETH 5B
£ 515, )

KE, sk o THIL S N7 13BRIR
F/7v 277 b~<% A (u3B knockout
mouse, u3BKO) i3, AP-3B#RK7% u3B
721y FEEFE/ v ITIRLEDD
Thh, PRAERICBITHAPIBOKEZ
BETLDICELOTERBETH LY, &b
2 u3BKOIZ, ##%37 ARi#sh S B HBEH
BETAHACLDBRINTED, TA»AD
FREARTHEL LTOENEFVERDE
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FUR) YA o TRE Lo $7203¢ D
POREEMOBTDIMZ, HEEEEHME
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1. p3BKO i

4 3BKOW, u3BRIEFORBI N
ATGULT #GFP#{E$ & UloxPALH % T %
AL Zzneold e B F CR &M Z-EH
ESHiRa %8y L, Tovy X %MK
RWIICreBEFE*RHATAHITI VAV
YIRITALRETAZEICEWEREN
720, @ u3BKOW, #FHEZEOKE, &
EOILLoTHIY - RSN TWBEM,

2, THHRESLIURHKESXFUL Y
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n=7) £ b, LTFTOFMECRHREEHE

ABLURHEX Y FY ¥ 72 BITL,

Pentobarbital (40mg/kg, BENEE) IC
LAMBTICT, v ARBEMNEEEE
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B IC A 7~ L A BITUEBE % e LA
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ML10BRIBOMEMEZ B\ 728, 50
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HEREOZBRAMCT, BRIV FIV V7
2707

RERBERREIIEARMICIZRacine D F I
PEo TERE L 729,
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dimension, CD) Of#i7 %47 o 7zo CD#HT T
i, BERRNOHEHRENKOMEICED
{ delay % i L THEDAAZH (embedding
space) ¥ HHE L, Grasberger-Procacciate
o TRITCHERE R 1T 2 VE D, surrogatedk
WX DB ENTRTOREMZRIEL /22
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SO, MAUICHEZEINZEHOBRED
HRUMOMHEERLREBT2REL LTRX
A~ 2% bV (higher order spectra, HS) f##7
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250msE DT X MICH# L, Welchikiz#e
U Tperiodogram % F{L L 7248, 4-60Hz®
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100 ADD at the Initial stimuiation ADD at the first class §
seizure

50 i

development of seizure stage
Afterdischarge duration (ADD)

Number of stimulation S control _u3B KO control  u3B KO
Fig.1 Seizure development in 3B knock- Fig4 The changes in afterdischarge
out mouse. duration.
Values represent mean *S.E.M. Values represent mean =S.E.M.
(Student's t- test, u3B; n=6. control; (Student's t- test, **p< 0.0, *p< 0.02)

n=7. *p< 001, *p< 0.02)

phase 1 phase 2

z "_Ti wwwmqwmmmmmmmwwmwm Vet

2_1 200 Vv

Fig.2 Afterdischarge and behavioural seizure in the #3B KO induced by kindling.

control

et ML
S

stim.

3B KO

200 uv

Fig.3 Afterdischarge in the x43B KO and control mice.
Afterdischarges at the third stimulation for kindling. (Kindling site; left basolateral
amygdala)

. 2 RIASEB M LT/ (Figl)o ¥ ¥ NV
5 YL o THER SN 4 3BKODEAEIR
¥ By FERTI, u3BKOWXEHW EEIRBORATL, 5lEmEEMEREBMR
Bl 7z v L2[ H O TR BIEVHFRE SN, BEVPBBATIEV) NI -V ERLTL
HEBEELEBELTEF Y M) v Ik coil] (Fig2)o
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control
A.
“ . . . . ’
Fig5 The estimation of correlation
dimension (CD) of Afterdischarge
A: afterdischarge induced by kindling,
B. B: results of CD analysis.
u3B KO
A. phase 1 » phaée 2

o« - w u o ne

A: Control

bicoherence
o8, ..

Fig.6 Results of HS analysis.
Phase coupling of the activities of
neuronal population is indicated by
the level of bicoherence at every
combination of frequency components.
A: resuts in the control, B: results in
phase 1 & phase 2 of u3BKO.
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3612, Fig2 3ITRL7:& 912 u3BKOD
Bl EDADIZHBIIZ2ODINY — U o HE
BENTEY, FIMEREY S MBS 5 FHA,
BRIBOMME % £ S & T 54 (phase 1) &,
FRICTI & BB 2Rk X 23Rk
BOEERD LR AHAED 517 (phase 2)o
3 512, phase LIZHY T AEICIIFTE L
DEGHRED, TL&eREBREMARRER
phase 21CHY T AREHICIZIZ—H L TED
2% (WA

—%, HBEOX VN Y/ TIIRIRE
P OBRBENICSRRBENLRET 2 ZANT
Hoh (Fig2), ¥¥ FY VY 7EREBEORE
AL Z2REERBETH > 120 T 72,
NREOADIZREOHR,» ORI HE—D
¥—r%RL, u3BKODAD®Dphase 1M &
YN —IFBB L k2o 7z (Figd)s
Fig. 4IZADRBERMICOWTHEBRFT L2
BEREPR LMo u3BKODADR Kb 1%
BELERLT, MRS LY, gEe
M ZAE (class 5) HBIRE & b IS IREF & H¥
LTEHIZIEEL T,

ADDOCD#HTCid, u3BKO®Dphase 1i2H
WT, BDARKRITOBEIM S HBEXTO
PUORAA S N d o 228, Phase 2T, &
D THEVKE 2R ICPURT 2B KTAH
HEFE XN, phase LiCHB L THENOEH
ZIETHR &N/ (Figh)o XBENDADDS
Tk, ADERIZbH 7o THEKHE (2L k4
DF) oKX HEE S s (Figh)o

HSHBIT DR Figbllm L7z, EED
ADIZH T HHSHEM Tid, 460HzDI3IZ4H
BIZ b 72 o THE ZbicoherenceSHEE I
HZRABEERSOBEEIRDOON, —F
u3BKODADTZ, phase 1, phase 2HIZ
BT, HHEZ2bicoherenced HE SN B
BEHMRGOMEENFRHICHEI L T,

£ %

SEOBEREE?S, u3BKODTADRA
B OBHICOWTETOEREMR 2,
FUF) U TERTIE, u3BKOKKBWT,
EFHIRBLIEITL, 5l&HENTEREDOHKE

RMAREVHAL 2o ZOREHBERERY
BEOXY N VI THERENI-BERLR
R7%25DThol, THEMICIE LIBKOD
BEREL, ¥V FIV VY TILIoTHERSN
LREEZIZZAKOD DL EbNS, F:,
1-2EBDRFTF Y FY 7L 2888
B L, ¥V F) VY IE2E T TICETS
HHIEMLTW ThoDF Ly Py v
BTV 2,0 E»LH5B L, u3BKO
DIFTVNAKRBHIIERICTEL TS LE
Abhd, ¥V )Y IEREMOERLZE
WMBVEBIENE A DX MIRED HH
ZnH, BELHL, TTICu3BKOIKAZEL
TV TARARNEYN, FY NI Y 7OBD
EHEERMEE YA —L 2o TREL
BETHLTMERENE V. 2O L, T8
ZHIZu3BKODF Y FY ¥ 72 E » THHE
L7-RER L BRBAEMTIIZERD /(5 — >
TholZ b dHEBINBY,

S SIS EDOHRTRAALADD R IEER
BRI b, BEKREVARME LN,
CDENOBIREZABDOET) VI Tid,
RIZL W ERSNERERFIES RG0S5
BIFVEREFETABIVATFA - NF A==
Z252, Tabb, —HOBE,LLHS
N7-fgE s — v 2, REROBLESHZ R
RTLEEL LTI T5, ZOBITICLY
HEINLRTIZROARE BB LED = o
—OVBOBANSHOEEEOERIEL LT
#EIhB0D,

TTIRWLEOPOMET, FV M)V 7E
FIRL PDOTAPADRIERMREICBWT
bCDEMTITbNT VA, wihbRIER
WIBE LV WVICIGET A RTEAHEE S LT
(1110, KEFFROERETH, HREIIBNT
BRABOERENBONA, u3BKOD
phase 1DADKSDOCDEN Tz RITD
PORDBD SN holz, ZOERIE, u3BKO
DORERBLC, EFOXFY F) Y 7IBITS
RUERBMB L IR 5 EDOTHMSOF
BEBERPBRSEELTWEIEERTHO
ThHhrLEZORBLY, WTHIZEEX,
DFERIT u3BBKODRIERB D 5\ iZADH B
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DFEBABZHERD, SRELEMICIC
55D THAHLETFHRIEIES,
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HSEH T, REGR SN BBEEES I,
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5 TWA2, §&ERKE L 7-bicoherenceid,
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%54 (phase coupling) & L THEIRIIZHH
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BENTWBL, D& LHSEFORIR
LA RBYRTIATSEOT— 5 2L
7234, u3BKOORTIINBEICBVTR
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RER R EMAERICER I TVWD Z L34
EE3Nb,

DEoERETLDODTELSE, u3BKO
DTADPAREDOERE LT, EbDHTHE
RO VT ALHREBORRL, MEEHE
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LI ENFHINDG, E5IZ, TOLH LK
ik, #EHEDkindling engramDFEHIT X 3
bDTIEE L, geneticzBAFHICL-oTH
FERICER SN TV D DR 2 A
HREAZICRE T WERENER I N,

- RBLIZEIICAPIDI -5 Y} TH
% mocha mouse CIRITHRELHHEICHBIT
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<27 AXAP3IAB I UIBRBEOY T2y
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Adaptor protein complex (AP) is associated with the molecular mechanismﬂatmms
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budding from trans-Golgi network. AP-3B, a subclass of AP, predominatly expressed in the
brain and is suggested to play a role in the basic mechanisms of neural function. We evaluated
the behavioral and electrophysiological features of epileptogenesis in the u3B gene knockout
mice (#3BKO) by kindling to clarify the contribution of AP-3B in the basic mechanisms of
epilepsy. The remarkable facilitation of development of kindling and prolonged afterdischarge
(AD) were observed in u3B KO. u#3B KO showed behavioral arrest followed by severe
generalized tonic clonic convulsion by the first or second kindling stimulation, Correlation
dimension and higher order spectra analysis of AD showed that the brain of the kindling in
the control mice had modestly complex discharge activities with functional interconnection
among the multiple source generators, In contrast, quite complex and random-like discharge
activities and abolishment of interaction among the source generators in u#3BKO point to a
possibly complex pathogenesis. These findings suggest that the epileptogenesis in u3BKO,
rather than being derived from the acquisition of a kindling engram, might be responsible for
severe brain dysfunction induced by intrinsic and/or genetic factors.
Ann.Rep.Jpn.Epi.Res.Found.2003;15:31-38






