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Establishment of Feline Familial Temporal Lobe Epilepsy
as a Model of Spontaneous Epilepsy

BN K il

g EBHWE Lo, BEICHL REBRTADPAMBIIH SN TE BT
HBEH, TNETHREERDOTADPAR AV EFT VRS Z L3 %d o720 T4 1320094
CRBEEICTADPAZRRET 542 IRREHA, RROMELI0=—1L21T-72, KA
RIIEMETAMNA ST (FSEC) AT HNIh SR T, HEMOBBRIENE L
JERBLA RO SR AT L, Bk BB X OCTHBAIESD SNHIRBEECTAPATH S 2
IR ENTz, WHEOMRITIIH L 2% RFEIZROLN R NDH DD, volumetryXvoxel-
based morphometry TIZRHRMAR ML OBRIMA, I/ HERMRITIZ S 12 B1) % 21608
BHOOLND, THHIC—H LT, HIMAMRTIIEECASS X ORI OB A
WISz ENTz, ThSDOFTRAS, FSECIZE b OFBEM:NMEELE T A2 AIHNS T 5
HRFEEETIVEEZ ONA,

TADABRBMRIREGSEMEER 20195 30 : 13-20

Key Words : TADAET IV, WHMEECTA»A, KEETADIA, #EE, 22

IR S 7z, whid "TA»AREET

1. FUBHIC

TADAIHRD D LHHABY DIZIZETTHR
HHENDMOBEEERETH Y, TOHERNE
A N = X NI B A T2 DIl A )
ZALEATHIDEEZOND, AN
FCThEA BRFEBRTADPAMEICHONTE
DFEmoWL, Hicxr ry rreFuY %
WA= VBETFALY, RUFLYF TS
EFNVY R EEBRTADPAFOREREE T
XL EoTHBETIERWVWES D, FICER
R E N ZE T 5 F 2 B 7%
A= VBETFTIVIE, WHMEETA»A
mesial temporal lobe epilepsy (MTLE) @ &
FIELT, H5VIETADAREDHES L3
MFEBOILAETERE LTSN TE 2, Ly
LD, TNHDOEBRTAPAET VIS

VoTHY, HREAET S BHO' TAMA
ETINV TEHv, EHIC, 2AITREANTT
ADATy FRELT Y AV © X ) i(EmT
ADAETIVE ZNETICHR I T2
720

20094F 12 B 2 HARICIE D Il o T A
PAFNERFRET 5 A ARR T, TOk
FORZJRTEL, Kea IR - BRIRIBIZE
FHEDHLIET, INS5DOFRIHNL D
MTLE, $: 2Kt familialo 3 @ (FMTLE)
WCHEM L2 LWET VB RS 2 L 2R L
T&7h BABZZODTANARIRRE
familial spontaneous epileptic cats (FSEC) &
AT 72e REETIZZ DOFSECIZOWT, Zh
FCOMIEHRIE ZOHE IO TR T
%o

I ARER 55 AR B 2 K 22 B PR R R 243 1
(T 180-8602 B3 #BE ek B i Ba g M) 1-7-1)



TADARITIEIRBLY R IFZ84EH 48305 20194E 9 A

14

2. ERER{R & RIFERE

FSECIZ, 2009%E123 % EEREIM G ES O
FOBIH IO = — 2BV THEEN DT WILAT
VEDSBL O N A MARDEBEER SN, FEZ O
FORFJMERIT, SHEL-Z LTRSS
727, BAEZEEOFIES B HAMREE L Gkl a7
KR TRGAMRES N, BAEK308HOFSECHE
HEINTnwb,

INF THEFETE TWAFSECO WIS FMESE
JEAEHS X4 Hilgh 6 2iiE T TH Y, 51k
B LAECEBIOL D251y HICEmO L
DETEMEAEICL S THATHL (HLIX1E
R OBRHETH ). HAEEF LTV DR
RS OFSECHEMAIZIS#EmRTH Y, ZINFEFTT
ADAICED, HLViIFEmEEZLNLLHR
AR/

FSECIE 2 o3 EM 2 5 %, 1D HFE
TED ZRMEEBALZED, HEVIEPED RV
PR I8 Efocal limbic seizuresT®H ), [
WHBRERABLE TR E T 5, ZOFMERI
A IORRIEK S HEEOXF T F) v I BL A
SVBETFVICHEDT AL EHIT, Ry FOs
DTARATHED MR TH 27,
9 12, FIZIEFY ) =Ny reiEs T,
fHEr— Y & Wil S5 7% & ORI E 2
5L THBEINL ERmERRERETDH
bo ZHIZEL< Y Y TRD LN B 1T
T X D B END T ONATIEICHEM T 5
bOLPEWMEI NG, ETHOFSECHID2DD
BN AT H DI TR L, W OFERH
BONBEED HIE, WThh—T DOFIER
DHRDERL BB, TS DFIER) 5FSEC
D IE KIS Bl isisymptomatogenic zoneld i k& &
LWtk £z 55,

FSECIiZ 2 & o AEMED T A2 AZEDAL
WIEH S 2 IR RO S v L S8k
RN BT 2 GARRAr, Aifeseieds, I
A (SeaMERFHE R MFE A L), MBI
Wb & OKFE ™ £ )V Z PRI A X &
EAES/ AN

3. BKFRIIEE

FSECIE A 7+ 3 T Vi T OFAER KGR
BRI T, R - BT BB e spike & Bl
P& B I E L2228,  Z Dspike count
AN A & FSEC O ik 5% diirritative zone
BMBEFRTH 2 Z AR EN72 (Fig D7
Mz T, RXRXZ7Y FRERBRIZBWT, K
(fles A a) BEL L C, W 3spikeZSH, )
FEIA /U= ARG, BITITVRAGEEE
TONRAZ) FHRGEEIAHBEICKRMEEZRL
FSECO 5 CANAFHRME, ThbbETANA
FRIRENRTNBY,

EMEERER (G ORMEK, 5, EHk
B) %Rkl LS - S o e Tt N
BellE T, WROWE B 5\ IZRkED 5
153 % clinical 8 & Usubclinical 2 fE S 38 E & #
DEMFNE~DOHERE, B L ORI S
n7z (Fig. 2)" 2D Z &5, FSECOFAE
IR iseizure-onset zoneld H Al @ ¥ JE & % »
IR TH L LR ENT, LLGD
5, O 1R i A A B AL 46 A 3 AR
BRIZL>TRELDENDH Y, FfkicL-T
By ST NV RV By Y (2N A DA G-
EAHIHL T 5,

4. ERZHFVER

FSECIZ 58 i 2 I ik ff S M7= B B 1) 72 MRT
(T1oRFR Mm%, T2WH Mm%, FLAIRF{%) T,
Wi LS 2 2 BT AR S g, MRI
negativeR CANAEZZ N, LaLk
A5, FD%I4HEDFSEC & 85H Mage-matiching
SR EE AT CFRED) % Vv 723D#kRIC &
5% g OMR volumetryx 17> 724 2 %, FSEC
(415+266%) (L3 AE (099+049%) & X
HEGMEEROLLEZRD, ZOHEmM o
A8 (0206=0.02 cm®) (3% HEE O T R fl %
& (0227+002) LKL THECEALTW
7Y —JT, & FMTLERFH CTRO SN L &
9 7 i M AL T AR B 70 ¥ 15 ZE A L2 1 O T2k
M FLAIREAS 5 D X 9 %57l o2k
BOLNEhole 2O NS, FSECTIX
BH & D552 b 2 b 2w ol oo i S 2 &



TADARITIEIRBLY R IFZ84EH 48305 20194E 9 A

15

Fig. 1 FSECOZVEMKINEER ERM (X7 8 3 ¥ VHEET)
W OMBER BFICRT) CEA B 2SHEICRO b b, LE/RF, A/4HiSE ; LP/RP, A/48H
Td s LT/RT, Z&/4M8 : LO/RO, Ai/FithsH : ECG, L&,

Fig. 2 FSECOSE{EIRG T A%

Fembefk (LAMY) CTHUZRELRLWME» ORIEESHME D, FMWESE (LHIP), % (RHIP)
BLURBEAE (RAMY) NEEHEL T FEEMED RERICEOBET T WA, W\, i
(LAMY D F#ER) 72 SEfEELL (LHIPO TH#UEER), 2O, i eBRiE MAE T wh ALz

%5, LCor/RCor, /FHE1zE,

AU LW REME AR S, FSECO i S 5 ok
structurally abnormal zoneZSHEREIZd 5 Z & A5
M SNz SHICHAIZINE TAH I TILHE
AL &3 N T w & A o 7zfeline brain standard
template % fiH H T14HH D 155N 7238F — ¥
t v & II/ER L, voxel-based morphometry

(VBM) 2 CxtHE#E (n=12) LFSEC (n=25)
DM R ENT 247 5 7270 ZO%EH, xF Bk
EFSECHE DO BB LLE CTIE M & 2 A AE
BAEIEON R -72b 00, WEEENTFSEC
& D fEEHT T, 20% (5/258H) DOFSECIZ F il
HDHWIEMH OB X OTRRMEIC B 565



TADARITIEIRBLY R IFZ84EH 48305 20194E 9 A

16

Fig. 3 1JHOFSECTE® SN /-mHlRPkA - i
B OFBERIKHAE WA % 7% 3 voxel-based
morphometry (VBM) fi##T

ZIKEEWAE R L7 (Fig. 3).

SABERET, Wk, B L ORERMRIOZ R
FNTRENTFSECIZBIF A TAD A
WAEMET B L & BHIZ, FSECOH HfE K % 1
functional deficit zone% 5 ffi} 5729012, 3§
VERI R 35 X OVl JEE 6 56 A e S e 1
?Diffusiond &£ U'Perfusion MRIFFIEZ 1T - 72,
ZOFER, FSECTIIRIEMRY O DH 5 \»
AR BV TEILERER 2RO b h,
Z AT B R s URIE T e
NEBALT AT LR EN (Figd. Th
L0%ELIZe FNMTLEREZHICBWT LD 5
NLHRTHY, RIEYFSECAMTLETH %
Zk, BXOBRRESD T-0EB X Ok
RIAFAET B 2 & AT 720

5. RIEMABIFRVEE

Lk owrgest 25, FSECH T A AR
PG B X ORBMERICAFAE T 5 2 & & REH
TR, SRR 21T - 720 72751
FSECIZ 1 8 1 BHAYE E 2 CTA D AREE Y <
HY, FTRMMETRO O OEGRMOEE D
WAL T T TV B Z &b, DB DTS
VEBUE OIRR L AR ZE 13 5 S L a8
T&hholze TNTHFSEC (n=6) 1Fx M
B (n=9) LKL T, #HECASE X URHA
FL B TOMRMILEORD W S e 2D
(Fig. 5), F 72 M5 OCA4T X gliosish B
gahi: (Fig. 6) MZT, b okt
T 5 N2 B HRHEHE D 5835 R0 BRI BE &

et s nz2s, oozl onszsro
720 SOWZETIX, SHITHOTPIWETIEH S
bDD, FSECOBIZH 725 TAMN AR S
I EN, TOTADARBIEDOB S 12
b, FSECX WA, MIECASE L U
HepR O OB IR AME T AR H iz, —
Ji, TS DOH A TIZIECALT Dgliosisid fii%E
SNGholz. TORKNS, FSECIE, £
Bb &, ERMEOWRE, WEIZBT 508
AR H S0 e 2D, & L CRMEZAL
T P OFMTLERELY 7 A TH D LN T
Wb, 2O MG, FSECTRD LN LS
B L O EOMEMILIEA L, ZOFRRITE
® 5 bendophenotype TH ), TNEHATA

AFIER ARSI ICHEET 22 L, BXLO
FSECIZZN 602 b Z T & 2 3T EE L #EE
FOMEEDTREENL, — T, TAPATIE
L 72FSECIZ @ 4 i F5CA4D gliosis AN E S
2l ki b b oiB s 2B
‘no hippocampal sclerosis, gliosis only” (2 #H
MFLHL, TNBRBEED TAD»ARIEDORFR
ThbHIEIRBINT,

6. BT

FSECD T A A B R R 8 B 24 9012 3 2
NRRRELY, ERAaEEBEREIEZS
N7z D71, FSECOEHMBHM#EET & L
T, B M BIUA X TRIEWIMUMEBEZEE CADA
DFERBEFIHIT N, »DO PBLURY b
DA I THS N TS HOREVE LR 5D
target& F & 7% - T \» Aleucinerich glioma-
inactivated (LGD 77 3V =" BXULGIOH
WM T ba disintegrin and metalloprotease
domain (ADAM) 22, 231D\, v F—ik
% v 7-functional cloning®47->72c L L 7%
AHLGI7 7 39 =" B X UADAM22, 23 (R
3EF) I TADAFRIEISH D LA RITFED
LN nro7,

CDTEND, 77 NI A RRIENT S LEE & HI
L, Feline 63K SNP Array% H\>Tgenotyping%
TV, 7 274 FEEf#HT genome-wide associate
study (GWAS) B X OHSHRIT 2175 720 7
DOfEE, KIEDY — 2 (ARFEIEDOHR, Hi



TADPAHRIFTEIRB  BFZE4E M 42305 20194E 9 H 17

& e Wi

z -
==

o

0x

Apparent diffesoacecicent (= 10 mm™/sh
Hiprpeca rgues Wit matner perfisson matio

gt~ ]
Inter  Post Inter ot Inter Pt Inter Past
Hippicampus Y i 13F T

Fig.4 FSECO#KIZBT 2 5EM KM (Inter) & F1EE# (Post) ?Diffusiond & U'Perfusion MRIZ X Z
A =5 DEAL
[% /£ 1¥ Diffusion-weighted imaging2* & 5 N 72186 O B oI #fe % (ADC) OET %R §,
FSECOADCIE, #AEMIKE (Inter) TIXIEH A2 (data not shown) &L L CEIL#HEZRL, FIE
BT ERARM X VT $ 5. —J, K4iidPerfusion MRIIZ B 1) % Ifligi& (rCBV), i
(rCBF) B L OVFigim@heh (MTT) &% /RS FSECORIMEMRIICBEIT L INSD/85 A —
#1Z1E% % 2 (data not shown) ICHIBUIETLTHE Y (REER), BIEERIESEICENTS (&
HETE) o %, <0.05 5 **, <0.01,

Fig. 6 1E#* 2 (A) &FSEC (B) o#KizBlr
% GF AP MM LS
FSECT \ZCA4SH I TH & 7 GFAP Al
oo ¥, 3 7 b bgliosishild 5N b,
Scale bar =1.0 mm,

JEFHFEAEDO A, W) IR LT, EhEn
. - WL 72 AT 2 BRI L 72 2 ol
Fig. 5 1E% % 2 L FSECORHAR B X 0N B o [ % WGEs % 729, KEMissouri k2% & o 4[]

%Wﬁ? OmbEE ;;?1; f% ?'*;?% (‘C% i: gg WF2E12 CABHDFSECH 424 / 13— > Awhole
(D;CYC/Ii?%EEE;T%EH@ 1}5(75 ﬁgt ﬂ% » L’C genome sequence (WGS) 47\, A IDOWGST
W72, NeuNfhisdlskibas, EJI'E‘PKj(( x40) . V=372 (99 Lives Cat Genome Sequencing

Scale bar = 1.0 mm. Initiative) (2B RSN TWAINEHD AT & LKL



TADARITIEIRBLY R IFZ84EH 48305 20194E 9 A

18

720 LA L72255, GWASKRHSHFNT CRIZ S
N 729K IZFSEC 4 {4 T CHhali 3 2 2 51372
O HNT, FSECIZBIT S TANATIE DK
PEAVRIE SN Fze — ) CRBE GEER) Z&
T 72T T, TADAFIEICEE 3 5]
HEPED & % BAR TR DO DN T 2 M AL
N7z (R3EFRK) o F7-GWASKR M EHFHT TR
SN DAL E T 28 7~ b BT L
72 Zh, TAPAREIIBITLE WL v XL
ZRTLDOHEDLNTVD (KIEHR) . B,
FNSDONY T MIOWTCER% 21T T
Wb,

7. 8HYIC

FSECIZ A2 THMOTOHRBETANAE
TV THY, MAT (DL H) BREFHIR
bEw, HRME—OBIEETANARIRSRT
Hbo TORENES L ORI TADAMNGE
ANOEBEFEN) A Wb oL HA L TW5,

A4 IZFSECHMTLETH 5 Z & # ik ¥ %
72812, Hans O. Luders?S{&/B 32 TA DA
JEVE SIS oW T, SEIRSS R, ok B
B, FEUERAE, MR, B EEICD
WCERRR iR RE AT 2 fT o T & 227, Zh
FOE ZIZ, FSECE &2 2aR A4 X Lwvs
T EIE T, b b EIEIERBEDO TAD AN
IRZWAEETH D, R¥-BEFHTO T
YAVL—=YaFiiged LT, FERES
(/R OIERERFZE L L CRAMO BRSE
HETADPADPHRTRETH S Z L Z5mHHT 572
OTHH b, TxlxT 7, FSECOTANAK
PEFIR D TRARAR - W TH D 2 & 2RI T
{, FSEC#% M7= TADANEHNCEET 5 1F5E
ZEME L CTwW5b, F7-FSECTIXZAER KD
WSR2, B B RERE L7205
PERF LN L7720, PLTAPAIERLZDOMDEG
FEOHEBICHFIHTE 7259,

—7J, BUEHESTHTH HFSECOIEN (B 5
WIZBE) EIEToOREE, FSECO M [ &
LEZH5NTWASE FOFMTLET & Bl 12
B THMERFERBE T FE SN Th vz
O, Y, BEEE DI ICERELS,
INFE TGO RV e Bn FARDIE A

SNDLUREMED H %o

8. HiEF

ZOFSECIZH T 5 —WOMf L, HkF 2
BBAER AR EOFR 2, FEIRKR, /NS
&z, EAWME, WHE, RHFET & HAER
R A A Rk R 2 SR PR TR M A T 98 25 AR B 250
HELofFHThY, 5% LTFSEC, €L
THBOMFEREEZE I oD BnE
o LDLEH VAL FET. FAFSECIZR#
L CHMMFIE % 4T > 724 — X b)) 7 Viennalik
% K% Dr. Pakozdy, 7 * Y 71 Missouri k2 ®
Dr. LyonsiZiE# W2 LE 3, M T, A% T
AMPAIIGEN S K Bl l1 % 7272 &% F L72#k
OGS (HARBREA GRS RF BT,
MWL (R F Rt v ¥ — %
Bike), MEasiEbeded (WoRG&wmbE), HT
e CInB RAEINTZERT) 10 X D BHL
HLETFET,

AR TSN FEo—IL, RHEER
B A G AP se 3, FHEE - A5 TFFZEA
(R 5 © 22688027), TA D AIGHENIFEHRE
W HARESEB R, AT TEiR & 5, Fiarg - gk
WWFgEA GREZ 5 17H01507) (BLL, 4E
NE) 12 & BWFERE A 2T TiThb i Tw %,

%!I

9. Xk

1) Wada JA, FEHOGE, BAE. TAD»AOMRERER
=¥ FY X BT, AR EEEE, 1993,

2) Tanaka T, Tanaka S, Fujita T, Takano K,
Fukuda H, Sako K, et al. Experimental complex
partial seizures induced by a microinjection of
kainic acid into limbic structures. Prog
Neurobiol 1992 ; 38 : 317-334.

3) Testa G, Gloor P. Intracarotid pentylentetrazol
injections in the cat. Epilepsia 1974 ; 15 : 91-107.

4) Suzuki J, Nakamoto Y. Seizure patterns and
electroencephalogram of El mouse.
Electroencephalogra Clin Neurophysiol 1977 ;
43 : 299-311.

5) Kuwabara T, Hasegawa D, Ogawa F, Kobayashi
M, Fujita M, Suzuki H, et al. A familial

spontaneous epileptic feline strain : A novel



7)

8

~

9)

10)

11)

12)

TADARITIEIRBLY R IFZ84EH 48305 20194E 9 A

model of idiopathic/genetic epilepsy. Epilepsy
Res, 2010 ; 92 : 85-88.

Pakozdy A, Halasz P, Klang A. Epilepsy in
cats : Theory and practice. ] Vet Intern Med,
2014 ; 28 : 255-263.

Hasegawa D, Mizoguchi S, Kuwabara T,
Hamamoto Y, Ogawa F, Matsuki N, et al.
Electroencephalographic features of familial
spontaneous epileptic cats. Epilepsy Res, 2014 ;
108 : 1018-1025.

Mizoguchi S, Hasegawa D, Kuwabara T,
Hamamoto Y, Ogawa F, Fujiwara A, et al.
Magnetic resonance volumetry of the
hippocampus in familial spontaneous epileptic
cats. Epilepsy Res, 2014 ; 18 : 1940-1944.
Hamamoto Y, Hasegawa D, Yu Y, Asada R,
Mizoguchi S, Kuwabara T, et al. Statistical
structural analysis of familial spontaneous
epileptic cats using voxel-based morphometry.
Front Vet Sci, 2018 : 5 : 172.

Mizoguchi S, Hasegawa D, Hamamoto Y, Yu Y,
Kuwabara T, Fujiwara-Igarashi A, et al.
Interictal diffusion and perfusion magnetic
resonance imaging features of cats with familial
spontaneous epilepsy. Am J Vet Res 2017 ; 78 :
305-310.

Hamamoto Y, Hasegawa D, Mizoguchi S, Yu Y,
Wada M, Kuwabara T, et al. Changes in the
interictal and early postictal diffusion and
perfusion magnetic resonance parameters in
familial spontaneous epileptic cats. Epilepsy Res
2017 ; 133 : 76-82.

Yu Y, Hasegawa D, Hamamoto Y, Mizoguchi S,
Kuwabara T, Fujiwara-Igarashi A, et al.
Neuropathologic features of the hippocampus

and amigdala in cats with familial spontaneous

13)

14)

15)

16)

17)

18)

19)

19

epilepsy. Am ] Vet Res, 2018 ; 79 : 324-332.
Blumcke I, Thom M, Aronica E, Armstrong
DD, Bartolomei F, Bernasconi A, et al.
International consensus classification of
hippocampal sclerosis in temporal lobe
epilepsy : a Task Force report from ILAE
Commission on Diagnostic Methods. Epilepsia,
2013 : 54 : 1315-1329.

Pakozdy A, Patzl M, Zimmermann L, Jokinen
TS, Glantschnigg U, Kelemen A, Hasegawa D.
LGI proteins and epilepsy in human and
animals. ] Vet Intern Med 29 : 997-1005, 2015.
Yu Y, Hasegawa D, Fujiwara-Igarashi A,
Hamamoto Y, Mizoguchi S, et al. Molecular
cloning and characterization of family of feline
leucine-rich glioma-inactivated (LGI) genes, and
mutational analysis in familial spontaneous
epileptic cats. BMC Vet Res 2017 ; 13 : 389.

Yu Y, Hasegawa D, Buckley RM, Fujiwara-
Igarashi A, Hamamoto Y, Mizoguchi S, et al.
Genetic association analyses of familial
spontaneous epileptic cats. In : ACVIM Forum
2018, Oral presentation, 15 June 2018 at Seattle,
USA.

Liidders HO, Najm I, Nair D, Widdess-Walsh P,
Bingman W. The epileptogenic zone : General
principles. Epileptic Disord, 2006 ; 8 : 1-9.
Hasegawa D. Diagnostic techniques to detect
the epileptogenic zone : Pathophysiological and
presurgical analysis of epilepsy in dogs and
cats. Vet J, 2016 ; 215 : 64-75.

Ukai M, Hamamoto Y, Yu Y, Fujiwara-Igarashi
A, Fujita M, Hasegawa D. Efficacy of
zonisamide on interictal electroencephalography
in familial spontaneous epileptic cats. J Feline
Med Surg, 2018, 20 : 962-967.



20 TADARITIEIRBL R TFZ84E8 48305 20194E 9 A

Summary

Establishment of Feline Familial Temporal Lobe Epilepsy
as a Model of Spontaneous Epilepsy

Daisuke Hasegawa

The cat is one of the common species that is used in basic and experimental studies of
epilepsy, however, there was no report that used spontaneous epileptic cats as an animal model
of epilepsy. In 2009, we found and isolated a feline family line with spontaneous epilepsy. These
cats, named “familial spontaneous epileptic cats (FSEC)”, show two seizure types; spontaneous
limbic seizures with or without generalization, and vestibular stimulation-induced generalized
seizures. Scalp and intracranial EEGs are consistent with mesial temporal lobe epilepsy, and
structural MRIs such as volumetry and voxel-based morphometry show decreased the volume
of amygdala and hippocampus. In addition, diffusion and perfusion MRIs show hippocampal
changes as hyperdiffusion/hypoperfusion during the interictal state, while hypodiffusion/
hyperperfusion during the early postictal state. Histologically, the lower numbers of neurons
without gliosis are observed in CA3 of the hippocampus and central nucleus of the amygdala.
Based on these findings, FSEC is considered as a spontaneous animal model of familial mesial
temporal lobe epilepsy in human.
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