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DAy — 2 b LT flow & metabolism i3 coupling L7z, ZEAEMAICIE, FISKMIL KB LMK TIIFE
HEALZR D e h o 7208, BEABIEE - R TIEL, €O TIZING S, flow-
VR &) FATRI ORRIALAT B & 2 213300 Sy, HE AR
WRVERE B C oA S e, Comi - AHENEEIZS £ TOMMORK S &L ERMFEIZE W
THESR TRV =0 ThY, El 7T AD RUEERICEIED —2 O K % 3 % 1] HEtE A
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El ¥ 7 A 1954 FE4 R LI L D R a7 %k
RS ZRN AT DM~ 7 ATH, 1964 FEH
PRESREMEI~ 7 A & L CEBMICESF SR, @i
MO STV DY, i) EiFigEmz s 2
L) et E A REL G ERIT LI
nh. Lk, HeOHETRBOBAERFICET
A7 7O —FHRENTVDLATD, 1976 FEHK
A2 & 0 Bk ERAEEASGREH S Y, 2512, BN
B ZAMNIEE= %) > 712k b, FEE

* KBRS KR AR R R

*k [ BEEFRF 7%
R [ FRERE AR

Zft 74 S5SH 18 H
B#tEZr 7 7H38
BIRIEE RS © KB A PR 25 X JBHT 1-5-7 (B 545)
KB 3L KFEZHEEMEHRE S E
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(FEEE2 32: 979-987, 1995)

SED, MDD, SO KM EMILENE

Esheo v bOFREMRERIETVLEEZ LN
Twb., BIEZITHRAKS L CERBRIIBV

T, SPECT, PET #LCA—+ IV F 5T 74
&0, TR LT R BE A & RRGT L o 1
L CHAET B0, EBRERMOMREEDTE
BERRER R TIC CE 2w ERD e {hwnd, £
DB, BREEMR~ Y 2 I ALHREEET
VEEY, L) b ORI OB
bOEEZ LN, BT A FATIKM T
RB#OBEEZILIBT 2 Z L1, v MRERO R
RTINS,
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980
. rmz, 7-9ERmEVEETELL L)L
el L s Bl (+)BEE, SRIBCRIEED 2\ Bl (—) BELC
1. R EERIHYI, 1388 (KE25-33g) S, MEBBEELTE Y7 AOBLTH D ddY
Y ARV SEBRBEIZILOY Y A EE

DE XYY AT, 48K DA 2 BIKH BRI
L7.

o 2. MSMER BEHEEAE LT, M -

. - j----- i BERBHPEIZOWT, TTICHZSA TS D1

isopropyl-iodoamphetamine (LA F IMP, gt

13.7 GBg/mmol, Nihon MediPhysics Co.)?~ " 5 X

50 |
|

/
a
0 " T10 20 30 40 min
Time
ab ¢

Fig. 1 The time-course of % RI uptake for maximum in
mouse brain by intraperitoneal injection of IMP.

Data points present the mean+SD for 8 mouse .
brains. Taking the time required for distribution to C: cortex H : hippocampus

the brain into consideration, the decapitations S:striatum A :amygdala

were performed 8 min after injection (arrow c).

When the stimulations were given to mice 4 min T : thalamus

after injection (arrow a), the seizures started 1 min Fig. 2 Schematic illustration of one of the auto-
later (arrow b). The % RI uptake 5 min after radiogram of a coronal section of mouse brain.
injection is 8.6 for maximum concentration. Max; Entorhinal cortex and Cerebellum are not shown
maximum in this schema.

ddY El(-) El(*) inter El(t+) ictal

IMP

DG

Fig. 3 Autoradiograms for IMP and DG of mouse brain in each group. The autoradiograms
for IMP and DG are shown in the upper and lower rows respectively. The
autoradiograms for ddY, El (—), El (+) in the interictal phase, and El (+) during
seizure are shown in order from the left side. No obvious change in blood flow and
increased glucose metabolism in hippocampus and amygdala were evident in El (+)

during seizure on visual examination.
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UF “C-deoxyglucose (VL FDG, HHgfiE 8.5-12.2 PERE U2 D RIS U7z, HH L7z
GBg/mmol, Amersham Co.)"® % Hj\>7:. dry ice [ CHAEL, ZOKETZHEL, cryostat
3. HZE DG OREFEANE G X 2 FERRIR (#9—20°C) T microtome {2 & V) B AHAKFEIK W 20
DOV TRTTICFHRGE SN TV LD, bh um EO @I 2 ER L7, ZOYR% X ##
DAL IMP IZBWTRRRICHRET L7 & 25, Fig. 7 4 )L ("1 . KODAK XARS, “C : FUJI MI-
WRTHRERDE SN, IMP, DG DR~ DR NO) |2, ZNEFNHAEDIFHEMRIF L & D12, IMP-
ﬁﬁn) %ﬁ %rﬁ L, & 312129.5kBq/25 g JEFEM DG ZNhZNn 2 AMERHBUE LA -5V 47

877, 405MIZTHBALA. &3, El(+) SLkR. nB, BEREE LTE, 2

14C

Fﬂ%ﬁ:ﬁﬂz:owﬂi RGNS 3 HEL ERE L WZDOWTHRD D& Wz (%] .46 Bq-23.7

rebok L, F7o, BEMIIOWTIE, BEENE kBg/mg, "“C : 1.15-32.7 kBq/g, Amersham Co.).

5 4 %R E 5 2 (Fig. 1), SictEssE s 4. FHEAHE WA, BARERFEOT 1V

IMP

%Dose/g

W i

[ G T Y G T T Y o L G N Y G T T I O I A o O o A o A |

SCTHAECe SCTHAECeSCTHATECe SCTHAECe
%Dose/g

p<0.01 p<0.01
mllmulmmm T |

rlrlrlbrlbrlrlrld rlrlrlrlrlrlrl rlrlrlbrbrlbrtrel rlbrlrlrl rlrlrl

SCTHAECe SCTHAECGCe SCTHAECGCeSCTHAECe
ddy El(-) El(*) inter El(+) ictal

Fig. 4 Uptake ratios for IMP and DG in mouse brain for each group. The histograms of
uptake ratios for IMP and DG in mouse brain for each group are shown in the upper
and lower rows respectively. The histograms of uptake ratios for ddY, El (—), El (+)
in the interictal phase, and El (+) during seizure are shown in order from the left side.
The pattern of uptake ratios for IMP in ddY, El (—), and El (+) in the interictal phase
are similar inter-regionally. High values of DG in hippocampus, amygdala and
entorhinal cortex and low values in striatum and cortex of El (+) in the interictal phase
relative to those of ddY and EI (—) were found. During seizure, increased uptake of
DG in hippocampus and amygdala and decreased uptake in other brain regions were
observed. C: cortex, S: striatum, T: thalamus, H: hippocampus, A: amygdala, E:
entorhinal cortex, Ce: cerebellum, r: right, 1: left
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L EALEE % Computer Macintosh Al software; NIH
image # (VW TTF V7 MLL, MEX*SBLE
MR 2B L 72, RIS, A= T TF T T4
WSRO T VoML, EHERIFORILE
Hi#R 2> 5 activity/g DIEREFTH L, X 58P~
DG ED D %Dose/g ExEE L7z, BFEATGE
A%, KB E, $UR, 5%, Rk, FIKE,
INBVC BT DR FHEY T AICBWTH
B RRET L 7C.

L. g

1) #—hr3TFT L

Fig. 2 (2% 7 AR A — v 704 7T L—
BEDY = —~%RT.

Fig. 3 I2& &~ 2|2 IMP, DG ##%5 LB 5
Nzt — F 5T 750 %71F. IMP ORKEHT
~NDOHLY AL, ddY, El(—), El(+) BEKHH,
ZLTEI(+) BEHIIBYT, wiFhd, &
H, BURTHVAMERL, BEORDALIIZ

Table 1 The proportion of the regional uptake ratio to
the averaged whole brain

(a) IMP
El(+)
ddy El(—)
interictal  ictal
striatum 1.16 1.09 1.10 1.08
cortex 1.25 1.27 1.30 1.15
thalamus 1.23 1.23 1.20 1.29
hippocampus 0.91 0.95 0.97 0.93
amygdala 0.75 0.75 0.74 0.76
entorhinal 0.72 0.74 0.73 0.74
cerebellum 0.97 0.96 0.95 1.06
(b) DG

El (+)

ddY El(—) —— 5
interictal ictal
striatum 1.40 1.48 1.16 1.12
cortex 1.28 1.35 1.09 0.97
thalamus 1.48 1.32 1.33 1.07
hippocampus 0.83 0.83 1.03 1.27
amygdala 0.60 0.53 0.69 0.95
entorhinal 0.47 0.54 0.76 0.87
cerebellum 0.95 0.95 0.93 0.76

32 % 9 5 (1995)

No X0k, SBRTOWLALFHTTOMERL
BOLN ol

DG OHLY sAAMIL, ddY, El (=), El(+) MIEK
WCRATEMHEIICEM L oo e R L, T4
by, IMP Ik, BHE, SURTEC, BETIEC
N & D&k o 72, —J7, BIEMICIE, #
BB LURMEZT CTID ALDTUEL RO, %
B, Mk - E#HE S ICKERREATICB W TELA AR
BOLN Lo,

2) BRiBFRELY A#FE (%Doselg)

Fig. 4 |2, KB~ ADORFEET IMP, DG HUH
ABH (%Dose/g) 7R T . IMP DHLY AR FE (X
HEAHETIZ ddY TRV S OO, ddY, El(—), B &
OV El (+) MBI TIX, AHMIICEML Tt
FEEINCIE, MBS e L, BE, #5% G7%,
p=0.053) TIKT AR LD, HELZZELEED
Lol

DG OHL Y JAAFHIL, ddY & El(—) 2L+ %
& El(—) CTREMDIES D EA7KE {, El(-)
DR TIRIETH - 7225, MUTITITFEMLL. =
o LEI(+) MBI A B 2 &, M, HE

TIRAE, #B5% (22.3%, p<0.01), bk, FLIREE
TEfEZR L7c. BEMIE, % (5.4%, p<
0.01), mHEZTHEINL, LM, RHE, BUR, #
L CRBCIHETT L7c. A MREMRAR, (i -
R & QIR CLEAZIRO L h o 7.

3) RBAREY) AAZEDOSRILE

FERENTR S S RIS, EffbRIEIC & 21K
MIEBRDZEALIZRE Y, Z ORI D AL AL

RN H 5. ZORFEZET, REFTEOZ
L% & 0 SRR 5 7%, BRI ARED
ERTFHEE O EIRT (Table 1). ZO#H, ¥
VERF/ N~ DA R M RGN AS R & 5 2%, i
BEELRZELIEE C, BRI v T, BIEM
B, S, Rk, RIKRETHME, K
¥, RECHRMELRL, UK, /METidddy, El
(—) EZELZ RO o7z, FBEMICIE, FIEM
B E B LS, R TS 5T
L, Mo TIXET L 7.
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El ¥ 7 23 EZM2H T 5 BARKEEMR~
AT, —EDORIMI & ) BHERSFEIEN LD R
HEEREFER AL, & MBI 24N
RRER AT FE LM H ET, iFlERETV
ThY, BFET THA OAELERREITED S O
WEHEZLTWAITR= g I21%, &l
NV TOMAEME AT I~ DELFERR
BaeRsF L bDOHETH Y, BEFHBEER
LB D, REILR Y, BELRY
BB CORVEER I NI LD, FFITHERE
DERDTEER & LTV 5 GABA-benzodiazepine
FLiEBLOBREELREFINTELY 0, &
SAERFHIGIH SN TV AESICBITAAHE
WHARSN, BIZAREREY L OS5 2R LT
Wh, F7, BIEHICEE L, BEEOHBRH
WOWTHREFTENTEY, ddY IS LTEL =
7 AT, RNA BREEDIET, 26ic&ANKSD
ETARENTVET30, Zh b LA DML
EMEDORE L OMESRE I TV,

OB FRAEMENICHEL SN, 2D RNARKH
SR EUCHEFHNROBELZET VWL, M
MR BEL T L, £h 50 L OENH
ERGETT 5 2 EE, MRMOREERICB VTR
WCEZZERERET 2D THD. T/,
PET - SPECT "% R L TE-HERT, M
By e bEED S, BRRE COMIEIC
bRECEMTALDETFHEINS., £2CT, b
Nbii El v A% AV TRIEMEY L L 0%
E OB in - AHBRERET L.
b, B C O RMERACRERC 31 5 Mk - AR
HENRE ARG LG T, TR BTEY
ROTEVHIRED H B, ERLLIHE

RoOBMmGE - BACH, BERICIEESnE - S~H
ZRL, BEIOMEDOEILIEI—HT L LEbh
TV 5 (flow-metabolism coupling)®3®, L4 L,

BT, BIEHOMFHEMTT (Aow-metabo-
lism uncoupling) DL H 0, ZTHITEAFEAE
4®, neuronal loss R EEELDOFEE T %
LHBEINTWS.

SRlbhbhDfTo - ERERT T LD L,
EIY 7 ADZRUERALEIEC BT, El(+) M
BMACiE, ddY, El(—) &HEL, ik - K
LREHIIIHAL 2 2MEEERD Y, EERIE
HEE TORRBOBELY FRO72D%, (31T low-me-
tabolism coupling DIKFEIIH B L EZ LN/, 5
FERICIE, MIBKERICHEBL, HEMICES - R
M TORBITEL RO, EEMIIIMEMITIZIZ
bz L, ERABMOES, BETOTE, £0
MBI TOIET % 2%, flow-metabolism uncou-
pling DIREER IR L7z, A—+FVF T FLTD

LER G CRBTE d ol BIEMIIZERHTRM
M2 2 bid v, EAHIESIZE VW TITHE
TAHEVMOFRTIKT 52 &b, HEMICE

LN THBOATHRIEITETSH - 7.

MBI DWEHIZ BT B EE IOV TR
ROBmEE—H Lo/, LAL, HEKMICE
WTHBTTHEEZ R LW HELH W, R
W5 LRI £ 0, [RIERIE subictal 2 4KEEIC
HolelENRENTV S, SRIDMERTIIEL
BONTyXHh L%, GELEVERDNS.
El (+) D512 51T % muscarinergic acetylcholine
receptor X° adrenergic o2 receptor £ & A HET
ZHRBRETEIRENTE PO, Zhbx K
BLTWwWaEbEZOLNS, ZORRIIEBHER
HEoEEFEz LN TV, 7, 15ELE
BEREOH D El v 7 ADEBEIIBWTDH, HHE
Z M2 5 A 72 neuronal loss R TE{LHZELIZERD
LRTWaWv, ZOBREELHRT2HDTIE
BWEERD.

404G 5 B ER o Mt - AH#HEEIZO W
T, BRSOV TIIT TITHARSIC L ) FEMIC
et s hTehen, BETOHKBIIRBETR
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THLDEHRBLTVD, REFELYECRBOM®
BUIRHOBETAb o Sh-2Ed, b, 8
W2 B W THE SO MEEE O T & i
WINTEBY2D, TNHIZDOVWTIEES T TOR
SREEERORBEHBICBITIHEE &KL
7o, Tbh, RHSHREIHEES TR TW
A2boLEEINS. LaL, MiEFEICIOWT
X, A ENER ICBRE L TRIET S (flow-
metabolism coupling) & Vx5 A0 El <7 A
OWRREIERFICBW T, BAHBEBLELLE
{t% £ L 7= (low-metabolism uncoupling). FE1EH]
DA—= T TH T T LOREIME BT, BF
IARATE BB 2 UBTUE & L TR R H7zas,
EEMFFEIC L 5 &, EBRIZIZS54% OEMTL
i, CORETEILT LMK ER DL
VA, El %7 ZOREMEEC L 2AAHORILH
MRS 5 X TSR 222 ET 2000
Lz,

KiZ, EORIMERICE L T, MEREMEICE S
ik - AHEEL & IR LTV aHkEIdZN

TEZDBELOFFMIE — L TEh, miKLhd
RBAED L) 4o TiE, ZOBHIZS
WTEE LTPET & SPECT DZE R4 R FE R0
DEIZERTLEL, —K, MROLEPESL LWV
9 HEBM49 TIX, PET & SPECT D545 f#% BE
DFT, PET IZBIT 2 HEAHHE TIRIFEMEREA
HOKRELFEESNL DB LTVWE, Th
Stk MIBITARETTIZH 575, EEREICE
WG A IREED A U 7235 E, HEmid
HVIIAERZEHNLMEAlETONS, SEDb
NbNhD El v7 AZBTARFERTIX, HiE
B, MR - B TORETRER T &I,
PET & SPECT L OMICEROND &) nZEIT R
<, AHZENLMESLEZ LN, ERLZLS
\Z, flow-metabolism uncoupling iR H % & &
ZbNhb, DF 0, MG R L 7oHEUHED

coupling L ZWIIFIZBW T, EadbRtish
Lotz ThAH. MK EHD coupling L%

32 % 9 5 (1995)

o CHEICOW T, BERIC BV OREE
#\Z uncoupling D3EL B L\ ) HEVDVH L.
EEREZHLABHET 2 & 2925, miiid Lids
CEAZHRFT L L) BDTH L. FEEHHER
HOEEBI IS RIERDOIKED IR T2 RN 2
Ez2 5L, BEUNOBEBORBIMET, MmiTHER:
OFEBIZENE, L2 L, #HD uncoupling 122
W, FACEBNTE R BIfEDEZ 5,
Z D% T D uncoupling & \» NIFEEIZOWTE R
3TERWDS, BEREBICLNELRTVESR
LlEEORBENENPELTBLT, BInMHE
WFREIC L 2@ - SAHIC & 5 miEEge-?
3T BB EHEOTFEL REL TV 200 b L
Nz,

v. & &

HAREMM~ 7 A THLEI Y7 AZHWVT,
TR ERACFEIEC BT B FEER B B & UEE
WO BRI - #AHHE2 A - IS TF T T4
WX DRRES L7c. MIBKMNCIZER TH 5l T
KB OBEHE % RT D H T flow-metabolism coupling

iz <, KBHITTEL, ZOMmoEIIH
OHMET L, M - KBFHIE B 28ELRL
72 (low-metabolism uncoupling). £ DX
BIEMORMOALVERHTHo/72. Bl TTAD
TR ERELRER S B A YFR L BT - b
W IR IR (AN

X #

) AR i, FEAE, BHHUERER, ERER,
BEAE, LI EF T ADTADLAKEEIC
DWW, EEREHY 8: 6-10, 1959

2) Imaizumi K, Nakano T: Mutant Stocks, strain: El
Mouse. News Letter 3: 157, 1964

3) Naruse H, Kato M, Kurokawa M, Hara R, Yabe T:

Metabolic defects in a convulsive strain of mouse. J

Neurochem 5: 359-369, 1960

Kurokawa M, Naruse H, Kato M: Metabolic studies

on ep mouse, a special strain with convulsive

predisposition. Prog Brain Res 21A: 112-130, 1966

Hiramatsu M, Mori A: Brain catecholamine

concentration and convulsions in El mice. Folia
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Summary

Local Cerebral Blood Flow and Glucose Metabolism During Seizure
in Spontaneously Epileptic El Mice

Chisa Hosokawa*, Hironobu OcHi**, Sakae Y AMAGAMI***, Joji KAWABE¥,
Toshiko KoBasHi*, Terue OkaMurRa** and Ryusaku YAMADA*

*Department of Radiology, Osaka City University Medical School
**Division of Nuclear Medicine, Osaka City University Medical School
***Department of Psychoneurology, Osaka City University Medical School

Local cerebral blood flow and glucose metabolism
were examined in spontaneously epileptic El mice us-
ing autoradiography with '*I-IMP and "“C-DG in the
interictal phase and during seizure. El (+) mice that
developed generalized tonic-clonic convulsions and
El (—) mice that received no stimulation and had no
history of epileptic seizures were examined. The sei-
zure non-susceptible, maternal strain ddY mice were
used as control. Uptake ratios for IMP and DG in
mouse brain were calculated using the autoradio-
graphic density. In the interictal phase, the pattern of
local cerebral blood flow of El (+) mice was similar
to that of ddY and El (—) mice, and glucose metabo-
lism in the hippocampus was higher in El (+) mice
than in El (—) and ddY mice, but flow and metabolism
were nearly matched. During seizure, no significant

changed blood flow and increased glucose metabolism
in the hippocampus, the epileptic focus, and no mark-
edly changed blood flow and depressed glucose me-
tabolism in other brain regions were observed and
considered to be flow-metabolism uncoupling. These
observations have never been reported in clinical or
experimental studies of epilepsy. Seizures did not
cause large regional differences in cerebral blood
flow. Therefore, only glucose metabolism is useful for
detection of the focus of secondary generalized sei-
zures in El mice, and appeared possibly to be related to
the pathophysiology of secondary generalized epi-
lepsy in El mice.

Key words: EI mice, Epilepsy, Interictal phase,
During seizure, Flow-metabolism uncoupling.
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