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vRx—7 x> (IFN-a, IFN-B8) . RiEEY
A4 M A4 > Tumor necrosis factor a (TNF «)
EDHWHTHREING, v/ T 7 —TDNWT
3 IL-124 NK #ifa 2yEHb L., MEsEt T
BEFL &5 2B TRRMEE 7R -2 AcH
& TNFaZMENEE2EELLLADRRZ S /2
HEL2DT 5, TNFailolk DBREREFDY s
MAT B & HUE & HURIRREINE T 5 2 BHRMI R
MY P T TY HERICHNE, TURERRN
FA—TTHMPZ7 =7 Z—{bL. HEHERIEHIK
Ba3nd, VKRNI x 7 X —THRGHER
ER Bl 2ENE L., NIBEE2ER TS,
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BEED IR B - DOHUE LN 2 MR

EAZIZWIRHCIE R RE T L. £ OBmBMII LT
iz Hs %6 L bright tree appearance & # b i 5
MRI TV % 43 2 8 M TR0 I Ae (2 40 Mt ik

AESD, Acute encephalopathy with prolonged
febrile seizures and late reduced diffusion )™,
@F e £ o kiR B & $H 1B IETRTT %
W5 b0, @A L OBRPAER B & 518

EFRBUR) D REBE 17 :10)

N RAER TR T 2 b D P~ 2
HEFENZ (non-herpetic acute limbic encephalitis,
NHALE) 7% &), @Y FRHRBIRER L, TE
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D (AR MU RN R 5 &) 2 EMBRILNT
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RBLWF RAEFKOEFEHNIL- W RO~ mﬂﬂllﬁlk . P83, ML FAR
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FRfE

A }bz,@i’é?ﬁtlgﬁﬁénéﬁriﬁ% &RY, NK #I5a. Natural killer cell; TLR, Toll like
receptor: IFN.-f > —7 T O TNF a . Tumor necrosis factor a;1L-12.interleukin-12.
AESD, Acute encephalopathy with prolonged febrile seizures and late reduced diffusion.

F1 MMEOKENFHE N 4 VA - WEZH
SR , IR 4 VA - TR RS
DRAENG 2
I KR T ® LV T7A-RyA - rFuvs ALY
@ HSV(HER
2. KRisigE % LT @ HSV - -VZV:  IERIEY 4 L Aip ¥
2R
1.9 4 b4 & 3% ® 17N VRE
® HIVIRELR Y
@ 2 ME GEREEIR ) 2
2AMRTEYICH T HEHEICL @ HEAARAESMEBRKE GINMDAR GIURNI&, $1VGKC
2 [ PR M P 7% &) VGKCIME M : LGI-1, CASPR2%4 ¥
@ THEAITEIES F BRI & (ﬁNMDA BIGluRHifk2 ¥)

@ Bickerstaff BN A (HIGQ1 bHilki &)

.; CERE M AR R I 48 (5 AMPA BRI GluR ik, 1 VGKC M 11
e &)

@ WARE GINAEYELR L)

3. AN S HAKIC L B

@ FIESTEUBRRR K Bl HuhifEL L) ?

W
i

4, M THIIC & 5

o BERE AR R R R 2

5.1, Zofh

° ADE,M

HSV, Herpes simplex virus; VZV, Varicella zoster virus; HIV, Human immunodeficiency virus; NMDA, N-methyl-D-

aspartic acid: GluR, glutamate receptor; NAE, N-terminal of a -enolase; AMPA,

«a -amino-3-hydroxyl-5-methyl-4-

isoxazole-propionate; ADEM, Acute disseminated encephalomyelitis.
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17:102 Neuroinfection 17# 18 (2012:9)

T 2B HORKTHY. TNFahEDv 20
Tr—UBEEY A A4 P NKHBOERAOHE
ErEIns, QT NKHRICMZ T THEE
EMLEERENEHINRHTH., PERKE
RITHIRREHIALES T 20NN DH 2. QD
NHALE T3 THIRKTFN 2 BB eEsBH I b
B CH D, NMDABIZ L AX I VESHHIC T
ZHAOMS I EES T2,

(52 UBREK]

kI VESER (CluR) BHREREDET
HBYVEIVEOREET, HEEREECHN
HLTWw3, GuRICEA A > F + FE L K%
I, £ 4 F + A NBGCUR G EM P
N-methyl-D-aspartate (NMDA) & non NMDA
B E . %% 3 alpha-amino-3-hydroxy-5-
methyl-4-isoxazolepropionic acid (AMPA) # & &
A=rmBcaEEhns™®, NMDAK GIuR iF.
B E X BGIUR 1 (NRI) &, GluR ¢ 1-4
(NR2A—2D) $ 22 GluR x 1-2 (NR3A-3B)
Lok Ty bH4DERE Lic4Bk(#EE
BIERLD, A F RN ELTHRELTO
Ah. et Ty PEFERE-UHBEEI
RT3, GluROEBAEHER IR TE 3 A3,
TR R B ORI S GluR R B LTy
2519, NMDA %! GluR A3t #ikE % 6 B D BB 12
59 2 BRI R 2 O FRIB LS B A, IR I RN RE

L LR L3 ONMDARI GIUR 0 B #E #
LaME, TAPARETRLNSQONMDAK
Glu’R%ﬁﬁi“zﬂt &3 E@L’?\ NHALE 7 8 i ;—e‘a 5

LN Rasmussen #11; BB L E. b :h/ NMDAﬁ!
GIURDP @I BESETHIRO Z2—5 v Nk 58
BRETHBY,

[#i NMDA 2! GIuR #ii{#]
i NMDA % GIuR # # 4 I 342 & 0 W Orss &8

By, 71y M EHEE T 2HNR2BHG
(MLGIuR € 2Hi1E) (£ 4L/ Fow bk, ELISA).

HNRIHi 6 ($iGIuR £ 14 k) (ELISA) &,

NMDA # GluR # 5 4k 2 $1 5 & " 2 5 NMDAR i
K (FINRBEAMBHIEK) (cell-based assay) % &
Db D, WK OH NMDA B GIluR # G Ik Hifh .
oS A% ¥ O NMDAR 8 &1 2 SN AR 1L
SRBILWHLoTLT . BAOWETE
NR1+NR2B % 5% 3 NMDA B GIuR B & b D & 7
5 FNRI1 B4 NMDA R GluR & NHALE B# 0
M TRELIHRE T 3, NMDAR GluR 7E{ki
ITETHECS 75*4&“"‘415&: bHZROLIREREED
¥EEELTW3"Y, FINMDAMGluURHiIHIZ =
D &I, FINMDABGIUR 2 NE{L 3+ 3 2 &
(o & 9. NMDAM GIuREHER %R L., BRI
K. 7HEI =2 IEE L BS T3 (K2)Y,

*FAS-L CTL |L4'£ > Glia > Gluta$ate:;
*TNF-a '
EPSC
from NR 3
4 ; Pro-death signaling from :f o-survival sg%almg
L extra s na tic NR . om synaptic
Fas-R ¥ ynap : :
"TNFR - Granzyme B @65"1{57&2};5:‘]
L [lntrace\lular stress7 l p-CREB
S5 ¥ ¢ o synapse
[Caspase cascade activation I Gene expression
. ?) (c-fos, BDNF neuropeptides) .
- e Inhibited reuptake of
l DNA {adder formation l : glutamate

B2 NMDAZEGWREFDE LI-HERAZE, MBMEEED A DXL
FAS-L, FAS ligand; FAS-R, FAS receptor; TNF- o, Tumor Necrosis Factor- a ; TNF-R, Tumor Necrosis Factor
receptor; CTL, cytotoxic T cell; EPSC, excitatory postsynaptic current; nNOS, neuronal nitric oxide synthase;
NOX, nitrogen oxide; p-CREB, phosphorylated cAMP-Responsive-Element- Bmdmg protenn BDNF Brain-derived

neurotrophic factor.
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TRAEDBIRFH - EUE BT VE S BRE TR MRS

[/ REABRAE DERFRS 1 & 4 NMDA B! GluR $iuh]

INRH O I W (3 A2 R B ) | B2 D
Hhrbmf, aBEANTVS, FkL L OHH#
(A TN PRER L) FERHRERY S Dl #
(NHALE 7 &) . HiK#i{&5 5 O (AESD &
). BIEKEM D> H 0@ A (AERRPS, acute
encephalitis with refractory, repetitive partial
seizures & &), [1EHE»5O&H (BiNMDAR
WRAY) AEHhHoT, HBRINESHEMEL VD

17:103

HBUR T, ROBIOBIERI» L D FET S,

G, EHEREEE S L 2ORBER (B
R T THEHBUBMABCHEEIRERT 220
s (AESD) (20f). Oi@REEt (R %E &)
THERG LA O FE# % & 3 I5E (SCSE) (1 >

TIPS FER e & 255 <) 237). @/
RN U RIEIRTHRIN L2 NHALE (36#) &

WO, B EREIR, BT, $ITNMDA B GluR #iT
R&G % e U, D IO o BRI RE B & 3
NMDA M GluR ¥tk 45 %52 L /- (93),

1 - AESD {Acute encephalopathy with profonged fobrile seizures and luts reduced diffusion )

EREWMTRBLBBRICEENHRT  AesD:
A28 1% D R BEREEINAE (AESD), X

2. SCS E (Single phasic childhood status encephalopathy)

EREMTHBLEEEORBE LD
FE(AV DIV EFZER .

INR BRI
o

3. NHALE A ~apamnasms
EUEBELEODBRER TS

B3 RHBDRRE & R R
KeEd L 7o/ N R R E D 3R DB RS A R T

1. B
FRER OEH+ SD) [ZAESD (2.3+1.84%)
<SCSE (6.6+:4.0/%) <NHALE (9.5+3.6%%)

DJRT. AESD (3 SCSE. NHALE & 4 Bk

SEWRFEIRT (Mann Whitney tést; p<0.0001).
SCSE i@ NHALE & W i B I {HEI AR T h - 1
(Mann Whitney test, p<0.009), SCSE Tt
AESD 2351 2-35 D B & NHALE 2354210
WHROBEND 57,

S5 17 Ik g > HHVE/T B % (2 AESD O & 1C L
5 4. NHALE T3 S fi R AE DT8R0 & e i
Bhs, OB HART B H ol KFFEED 5
MR E TO RS (¥3Y+SD) (ZAESD
(0.9+1.3H) <«SCSE (4.3+3.4F) «NHALE
6.0+ 40FH ) o N T. AESD it SCSE.
NHALE & 9 # & H 8 A58 2 - 7z (Mann
Whitney test, p<0.0001), SCSE T (& AESD
IHEWLWERMIABCENTRERR T M E. FB3

58 { 50O NHALE 23 W EE 8 T3 2 52 M
HIERE L T,

P % 7 R 4E IR 1L ABSD T 1390 % s E AL T

10% M. SCSETERE61%MEM T, 39%H
BT Hor, SCSEDHIZII NHALE DT
b 5 BRI 2 B ORI R TEN
H37/23 (39%) &. AESD (15%) &V Zho7s,

2. R Pk ’

ATV 23 SCSE @ 10/23fl. AESD : 4/20
#i. NHALE : 3/27#1 T35 » 54 F AN
X, ISR EBBEAESD @ 12/17#l. SCSE :
17/22%). NHALE : 13/228Tfibh T/,
ADL(Barthel score) & NHALE »3AESD & 9 45
B & < (Mann Whitney test, p=0.0004) .
PAHIBERET 2 b NHALE 2 AESD & D H#iIC & <
(Mann Whitney test, p=0.005) . JEBHEHET%

 H NHALE#3AESD & 9 # &2 & < (Mann
‘Whitney test, p=0.007), &M ABH &
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17 :104

Neuroinfection

NHALE 25 AESD & O B iZ ¥ » > 72 (Mann
Whitney test, p=0.03).
3. — AR

BN g CPEESD /p 1) (%iEHH5
HMR) 22 TABE, AESD (2.9£5.3)
{ISCSE (12.4%+12.2). NHALE (12.1%£17.9
kOB h o Mann Whitney test,
p=0.02, p=0.005), J&/6H L& NHALE T &
10-2045% 1112 & 0 T JIMIEH P 2 5% 3 i B b3
Hotc.

B HE P CEESD mg/dl) (BHiH S
S5HEANY 2D T &35 &, AESD (18.5%
13.1) X SCSE (36.8%+19.5). NHALE (27.8
+17.0) L 9B KD -/ (Mann Whitney
test, p=0.04. p<0.05),

B lgGEE CEH £ SD mg/d) 2D T
AHBHE. AESD (1.3+0.8), SCSE (4.0+4.3).
NHALE {2.7%1.8) THEL T > o7,

4. HWHINMDAR GluR il fk
IO GluR e 2B K X 4 O NEEHH

174 1% (2012:9)

24k (FINR2B-NT2HK) (EHLSD. OD)
(M HE5HBN) . AESD (0.385:£0.090) .
SCSE (0.567 + 0.103). NHALE (0.827 %

&H -7 (Mann Whitney test, p=0.03. p=0.03)

(K4), Lo L##e & I HINR2ZB-NT2
Pidkid. NHALE TRIKTF. AESD TR bHTHI
L5 SCSETROTNICHT T 2R M h e s
iz, VIO GIUR e 2OMIKIN B X £ > CHIC
95 ik (HINR2B-CT1#i1%) &, NHALE
TH, BB L IR L. SCSE TFth
L yizmmy s SNz, IO GluR
(1DOMIBSH N A4 2 NEIH T 285k (6
NRI-NTHifE) X, AESD<SCSE «NHALE o Jifi
I¥fHT. SCSE - NHALETE#iB & & ICiK
Ty amsR Ll I8 GIuR {1 O
WAL 2 CRISH BHE (HINRI-CT k)

BNHALET® <, ##E & T L 2,

SCSETHRBL & bIEK T IV RLN,

A HEOLEE o o) B. AESDIZHIT 588
1.5+ r‘*—‘—————] _ 1.5+
a a
e F#—) <3
g - u
a L]
© 1.0 g 1.0
~ .
g . {-. g . .
0 Q .
. 0.5+
go_5 N e 9 _;,"-//——:_-—-
F3 L]
: | :
2, 2., .
’ AESD SCSE NHALE 0 10 P 30
*Mann Whitney test, p=0.0303 Days from onset
#Mann Whitney test, p=0.0317
C. SCSEICRIT 5428 D. NHALEIZH (T 388
_ 3.5 _ 1.5+
8 g
[ L4 @
» 1]
g 1.0 . g
§ osfse— g
Z . z
o . . . s
a 3 2
* 00 . . ) 0.0 —r r —
[¢] 10 20 30 0 10 20 30

Days from onset Days from onset

B4 BERINMDARGIUR Hifk
A. AESD, SCSE, NHALEESIDSHE B URDBERRD GIUR € 20 K X1 2 NFRIZH
I 545k (iNR2B-NT2#i %) (OD). B.AESD D23 & i NR2B-NT2#14&, C.SCSE DiRiB
EFNR2B-NT2H 6. D.NHALE D8 & HINR2B-NT2H1%,
AESD, ERER (BREZ20) THRLHBRICRENSBRT D28MAE  SCSE, BRE
BERZES0) TRHELEAEORBE & DIE (1 IV I FICHESEMLEEERL);
NHALE. WEEJISDBRIER THRB L - BiE.
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BEOMRRE B - HEHE U702 I BREETUS) NREHEUR 17 : 105

HRIELE TR 5 AESD & SCSE 01§ %
FUNMDA R GIuR HiifAh5 M 4195 NHALE & d b
WTERT D, AESD B2iRHI%RCBR»H1H
DA ¥640i. NHALE (LT RO AbE, B
HRUAE o d . SRV ORI, T
WIE. BN 1gC#48 @ NHALE X DR < . 2

WS HINMDA R GIuR i b3l { %4 3 fEFlH3
Holse Lo TRAMMKEE, NHALECHR S h
% HINMDA % GluR fit 8 -+ I WM B PR 7z A &
Bz NI, AESDTE. NHALE®D
& 9 PUNMDA ! GluR itk 1= & 5 NMDA B
GIUR B G RO MELTT A b — > X2 AN
Bie o erTayd"y, BEORBIEIEI 2 EH
Y3,

SCSE (3658 i A A AR CHH L.
RIS 39% D fii il T NHALE 0 91 &4k T b
3B AR DB R, THRIINHALE (o3
SHBAR A VWHAESD L D EfELHEH 2 h
5, BmARE. BiWE R AESD & V&
{UNHALEE R L LRV h o, £ T
SCSE d iz, $iNMDAX GluR b2 ¥ DH
CUHLAA, I3 Tt B TG 2 AL S5 LT B fE Il AS
HrbDLHP XS, NHALEE £ AN BT
NMDA ! GluR ik 3% < v/ iz, NMDA
B GIUR B A A O WIELIC & 208 R RERHSH S
TR VEREN A D B,

MEX Y, BEETRHETS/NRPMED R T
b, FLUHIER O AESD & 3 W 3% 0 SCSE T
IFRREASE R 0 . BF OPIz iz NMDA R GluR
HENTHEEOEHNOHFIENRE I N, i
NMDA %! GluR ik % ¥4k & 3 % T MK EFEE O
RBNTEERBEEHEREEND D, AESD OFF
REMBEORMBTRELCC O, HEUL Al
DFREDRICER T B REM YD B,

€5

INRAR O 2R M (BERE) DRM: IR E.
RBERBVRELBESHLTOIAREMDLD. B
NMDA¥! GluR#iik %2 Xk & ¥ 2 THREFEE DK
BRI XS IR DA BRI E e Db L
B, SHIALRIWMEVBLETH S,
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S|, Bk IHIES IO AETIERE ORER TRIAE U /-5t NMDA SEAMMZ 0 128540 B F1 %8 L 7,
. NMDA &KL < &, JIHBEER & OIEEICBIE L T 5 b 0 BLER ICFAET 5 15,
ATEGEHITEAS % - 01T & 75 - Foo FEHIIR b L R ORERE~OMEAEE L2,

Key Words : #i NMDA 27 lk%, INBIEE, EIRMRMRE, MMMz b L2
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SR A T A REMHRRERE, RERAIEL
CREMERELNMC b, NS - IHES & O S RRTER
BTHLILIRRONS, BHKE « BE DR H
bRE2E, TOEL BEBESECTVRALRET
RIET B ENEZ VD, LWbhW b KKIESR A
& BINSE « IEREFR LV NVOETRT VR
ATIRE L BEFHOEBORMIEIRSEITTS &
DZ N, WBRRNAETEZL DRIV RZPURE
Th 50, sblEE, FICIRROIFEEICEEL
TBIBHME - IENE SN TE TR,

A, Fiaid, HEEL VI BEHNERER b L
R EZT RIS RFER OB MR TR L,
EIEEC IR R B ESRR S il NMDA 5

VRIS AN S

T AKER SRR
CEUERTA»A  HMRER R v 5 - R
FER/ N

T RKREESE, 22 37~44, 2012

EHAZRIE L, It NMDA Z& &M% (N-
methyl-D-aspartate receptor encephalitis &2

WL L2 RPEER L 7o 0T, ET 5,
fiE i

125k (Fhi 1 84) &R

F F:EETEH GBER)

RIERE . HHIERERETERDOERK 2 &2 H
Do

BEERE - /NER 6 FEED S Ao, RFICHERD
CABRITIE » TW o, [TRA LR S HENED -
TELU] MWLTHED VLRI, FRIOBEME
RERAT,

EE (K1) S 1E4E0 6 HOBIKBI -
THRHIREMHIBOBRE B LD, BRE -

720, BLWic 0 EEFBAEEICBY, BKRS T
WWHEEARL, BE LOR M-/ (MBOH
Z[OJ BELT, 20ROZEBII TO+EFE]
HTHEELT %), BWRAHBKPEEZELHKT S &
S, ANBRICBETANREB LI ERT
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KRR ATE 53 X EDBERITE ML T
21z, O+ 5B, FEICEN S NBHRERE
ZLUABRE T -1, ABER, HERBLEOZNT
THAEMELEL SN, O+12BHZ AT, -
2 RERTES - EEICE D RENEL KD,

mEMECEENThN, O+20HX D, 38~
ICEDHRFD D, FUEMERIELT -7, O+
248, WEWE/NEMAEZEE L, WRRE PR
MRIBERZ E2ZF BRI EERRLE (R
1), BUEERE OV TrROBHHEE~FE

BT AREL, RE

/ 855 349
CK(U/1)1078 254

t t tt 1
OB O+58 O+228 BaHER 4k
MERE  WEAR 2 B2 AR

3%7/3130.5A

FYTES -
12mg

K1 SAbE ToEd

£1 AIETOREER

M, k% O+24H

WBC 9,730 / u1

Hb 13.3 g/dl

Plt 23.8%x10% / ul

CRP 2.9mg/dl

CK 5651U/1

INR 1.19

Fbg 679 mg/dl

FDP 10> pg/ml

ATII 121 %

NH3 o4 pg/dl

Glu 153 mg/dl
FRigE :

REL (£)

FRIZIM (=)

PR¥E (=)

R WBC (34

TEvE MEER

BigmE : O+24H

B /1l
BERNE 68 mg/dl
HBEE 30mg/dl

BEE MRI : O+25H
RIcEERRAGL
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BrfRd t o dc, L L, MMIASSR D O TEMRIEERS 1
mosEEhbh, O-+2THHSRIANENARE &8 - T,
I’ E 5E149.4cm, AHE62.0kg, FEIK24/47,
Ik$a128/4y, SpO.96%, #AiR38.0°C, MalEiRic
EEF RS EBICTIEE L, fIREFIIICE, &
o ~ovid JCS 30, EFEEEE Lo BARRD
B b AR UG Y TREBERS b 12 L, TRildH
0o PUBLEFaailoiRET, BB OTIEEE L,
ZOfh, CEPEEREERENMME NS5 A1 H
A ERRE D - 7o,
HEARBRERR (R2)  AMBRHED PP
ERLTCWBE &, MAELFET CKBPPED
ThHHTE, Nad ClEPREVLA, —Bk
B CRET NEBEI R - o, PR
MEDY A4 W ARETOEFERRE I - 7,

BgEE (K2) @ 4FARKER (O+27H) o
Mt cd 208, SEIKBLA TEEENSZ L L,
TEB ORI S I TdH - 1,

ABR&iRiE (K3) . ABE#k, ~RZMPHKH
TETERBWIHT Y7 o ENVEFEH L, AE
FH, FEC» T CIRERE P K D - oo,
2FuA NEOHRIBIMbEh -, FRiAP
IR DE T IRLICA LN I o1 W o
(D TRHHVEFREHNEL T, O+46ET 3
WWIEEJITOHITHRIERIC I - foo [EfEHA I (3B
BLThENI D EALBARETAILD TS
botehindbipaictEL, O+129H:BkE &
otee ZDF, FBMEREERT L EEE0
b DO DRERDIREELSF V12 h, HERESRAE
FLEAFLTWL S,
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#£2 YPARERAEZR (O+27H)
I — % Al
WBC 14,400 / 11 AST 31U/1
STAB 0.0% ALT 33U/1
SEG 86.0 % LDH 266 U/1
EOS 01% v GTP 98 U/1
BAS 0.0 ZA CK 576 TU/1
MON 3.0% BB 1%
LYMP 10.0 % MB 2%
RBC 449X 10* / 1l o
Hb 13.3 g/dl MM o1%
' T-bil 0.7mg/dl
Plt 19.2x10°/ pl T-chol 108 mg/dl
Mme(2h) : 90(104) mm/hr BUN 75 ma/dl
FR—% - UA 3.1 mg/dl
REXS () Cre 0.37 mg/dl
: Na 181 mEq/1
FR¥#& M (£)
_ K 4.6 mEq/1
AR =) Cl 96 mEq/1
P EE(L+) mEa/
tAToEY 13ng/ml Ca 9.0me/dl
) P 3.7Tmg/dl
e - CRP 0.92 mg/dl
B~ v 2y 4 VR Glu 118 mg/dl
IeG (EIA) + P T.2g/dl
IgM (EIA) — Alb 3.5g/dl
1gG 1408 mg/dl
BREY 4 VR IgA 298 mg/dl
IgG (EIA) + IeM 136 mg/dl
IeM (EIA) - C, 149 mg/dl
RPR - Cs 41 mg/dl
TPHA — CHso 62.5 U/ml
HBs iR — NH;s 26 pg/dl
HCV Hitk - s 40> £



HEERS R | 2ARRIEELTEREIC LEL Y,

B2 ABERE (O+27H)

iR

EBEL 6 B

c)
39.0

B DERTH 0, RAICTEEIENSHEL,
O+108H DM CIRERIE X ol &8 > 7o I
mEyvF756 (B4) THBH, FHTHRE
% UTcEEEADSED - 7O+ T2H ORET AN
BEEZ,, MARTEERE, AEECMRETEAED
50, O+116HTRZDORFREBHEELEL TV,

WBRMEKICE, BEELEET LI 0851
W, BMADEEDRREB L -7, AREE
S ORFENICIZINBICEEFRA oNiEh - 1z
25, O+4HEOENBEFRECEINEICERE
KROFFTREA LD, TORKERLICHERL, W9 »
A#I21392m X 45mKic s » 72 (B5), T DLF
WCEERHERRRE > T, BARE
WERNEIR S 5L WS T & TRHTEB IE -
oo REFRIIEEERETEETH - 72o NE
IEE, BB, hair follicle, ISHifREE, 7 %7
U UBR, BRE, B, hAKERERL REEEEA

T, MERO IgM L GluRS2 Hifk (1 &/

78 v b)), ELISA it & 3( GluRe2-NT2 Hi4&,
Pt GluRe2-M3-4 Biik, #i GluRe2-CT HLiE5EE
T, cell-based assay i< & 33 NMDAR #HifEk

\ , =
, v 4 4
8.0 [ V WA 2 ti]
- V \ 2 T 7
o B B BB
'b\ L5 q) l%\ D \ %
37.0 -4 g-T B Mo NG
: Ic 7 L@l B i
R & F A 3L i \
R J T i |
o gy
36.0 i
D =
< TOEFETF PUDA > < Tx /=T BT
35.0 Ta7Y10mg
FLoOER (O+80HET)

O+27 O+30 O+33 O+36 O+39 O+42 O+45 O+48 O+51 O+54 O+57 O+60 O+63

CK 576 141 97
CRP 0.92 3.67 0.84

0.18

3 ARRROES
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O+1168 : RAINFEHROMRIZEET, Hi-cMRETRIEHTETL
4 B> v 777 5088

T T T T T T 1

O+3080+488 O+74H O+280R
b ZEIEEEORs 0 (EHEZFERE L
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®3 Ty VERREERE

1. £& GluR EHi X7 5 M H ik

IgGe, | IgMe, | 1gG6,

O+9» AITH| — - | -

NT2 M3-4 CT1

NRI1-NT|NR1-CT

O+95 H24H - - -

IgGe,, 1gMe,, 1gG6,, IgMs, : Imunoblot & (— : ¥, + B
NT2 : ELISA #ic & 3 GluRe,-N KHifkD OD &
M3-4 : ELISA #&ic & % GluRe,-M3-4 flfigZREdii&® OD &

CT1 : ELISA %I & 3 GluRe,-C KHifkD OD &
NRI1-NT : ELISA #ic & 3 GluR¢ 1-N FKHif&D OD @&
NRI1-CT : ELISA ic & % GluR¢ 1-C EKiifkd OD &

2. bi NMDAR &5k

bBHTH -7 (F3), BB, HERIEIE-THB
57, METELD» -,

% =3

L NMDA Z &K 1E, 20074 Dalmau 5
IZ & - TRIBX NP R EREEGES NS
Thbh, TV I VBEZERED1ID2TH D
NMDA Z&&ED NR/NR; ~F o —<ichtd 3
BEHE, i NMDA ZEEEEZNLTEL S
H OB TRRINE TH 299, ITE, BAH,
rEfEl, NED SEFIFRESIEZ TETBDY,
NEB»SoHESHAIN I LI LTS
-9, 20084108 @ Lancet Neurol iciB# &1z
100F D¥RETC i3, FEMEFEITORA 5168, R
BT8R TH - 12", £ I D100FDFIz 9 LD
B S E F 1, 20114 Dalmau 5 @ Lancet
Neurol ¥R TIE, 4190152098 EBEMHETH 3
EVWHERTH - 720, ZD400F DT TIE,
HEHEE & CINEREEOEM S D 248, &
NICHDOEENR DB DR F - 12 EEDSHD
BOPSEELTVEY, £1d, BgEeiEgic
FELTOVEYN, V7 F VvERROMA G H -7,
YL % TR I B NMDA SRR chik iR 5%
WWHEAL, RBHEEZE T 2EECHINO M
fao NMDA B FIckES L, ZRGEIELESE
LTWBEDOTREB VR, EEZS50TWLA3,

KB DEE, HESREDZ > IFIcE >1h
EIDDEEDHBEATH B, FBHBIA L
ZF NI ANF L FRINE I VR &
DHMEREEB L, MIMKEBIFY (BBB) %%
BT3, L0 IEBREINTLEYY, 20
to®, BBB OEEIC & 5 NMDA ZAKHEK
DBHREERITIHATEE VS T ERFEHICEL
bNB, IHIC, BHMWA P LRARGDERLED
NMDA ZRAFEEESEE LY, chnronE
DOREEAF|IXFE I TOTRE VD, EWVWHEED
bB, ZOFITIE, HBORI»SEAEL TV
EoHEED 55 NMDA SHAETES, Mkt
KEELTW, HIEBELHIRBMER b L2k
S U o ER ORI & D BBB B S f,
L NMDA SAREFUASPIREERITHEA L THE
ELEVWSAREESZZ S b, S 5T, B
FIZ b L RITL D3 TIc NMDA SHAES
EExBILTEBY, HAERACX D ZOEE)E
ML, RPUVREZFLBE SR LSELVE
REZLEDOTIREB VD, EWHTEbEZI LN
5 (E6). 5, CORBERIET 2D,
B DL NMDA ZREMNAE E BN b L2
BORNEOFRERHOBMS P, FESE 73
DIMFFEPCHE COTMAREL EBNEL BEbhi,

7o, AHITE, IREEEIHERROEEL
IS -> TRREI NI, HRTEESRRINS
B, EEZREH LGV SRS Ll
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Stressful . .
. » peuroinflammation
stimulus
i v
!
i BBB
: disruption
! ¢ Psychosis, catatonia
¥ mutism, rigidity, dystonia
NMDAR P NMDAR-Ab
dysfunction - intrusion into CSF
Effect on dopaminergic Autonomic
Noradrenergic, and > instabilit
cholinergic systems instaiitty
v
. Increases extracellular .
Decrease of 1 £ R Frontostrial
NMDAR GAB Anactfwa es § I—» glutamate, disinhibits | ron dos e
ETBIC generator excitatory pathways syncrome
. Semirhythmic movemants
Effect on by t . .
ect on brainstem > in bulbar, limb, or trunk
Central pattern generator
muscles
.E ffect on Breathing dysfunction,
pontine-medullary g b tilati
Respiratory network ypoventriation
Xk 4, 8, 9EBEBTIER)
6 COEFMELEZSHIREHEIZ P L2 50 NMDAR MO RIE € 7V

Ebdy, FEARHDRMLK TR NMDA Z&AF

HERIEE EbiT, BEEOHRRBBKETH S LEE
AN, - T TtEhid, IREED TV
TY XADRIBENTVWABY,

¥ & 8

HEBEOEKRY? S, BHRHRERTREL R
NMDA ZAEMAE D125 BHI 2 mE L, &
BORPTIROHFEE SRR S NI/, FHil
WakB 1D -7, BHEIR b L BHERIEE S
C U, MUEAMBAFISBEE & it NMDA SR /AT
PR RICEA T 5 A RSB E N,

X [}

1) Vitaliani, R., Mason, W., Ances, B. et al.
: Paraneoplastic encephalitis, psychiatric
symptoms, and hypoventilation in ovar-
ian teratoma. Ann. Neurol. 58:594-604,
2005

2) Dalmau, J., Tiiziin. E., Wu, H. Y. et al.:

Paraneoplastic anti-N-methyl-D-aspartate

3)

4)

5)

6)

7
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receptor encephalitis associated with
ovarian teratoma. Ann. Neurol. 61:25-
36, 2007

=GN, LE, BN, @0 Bk

WigRiE « IMEE NMDA B v 3 Vg
SR, ERIRMRESE. 48 1 926-929, 2008
SiFEE, RHXE | ;i NMDA SAEMKS—
FEIKBIE L T ORAELE. Brain and
Nerve. 60 : 1047-1060, 2008

RS, FEER EEm 30 EiRkp
WCHAE L, $t NMDA SREGUESBHTH -
P IR~ ZIR TR D 1 B, EERAEE.
50 : 103-107, 2009

Goldberg, E. M., Taub, K. S., Kessler, S.
K. et al.: Anti-NMDA Receptor Enceph-
alitis presenting with focal nonconvulsive
status epilepticus in a child. Neuropedi-
atrics. 42:188-190, 2011

Dalmau, J., Gleichman, A. J., Hughes, E.
G. et al.: Anti-NMDA-receptor encephali-
tis : case series and analysis of the effects
7:1091-

of antibodies. Lancet Neurol.

1098, 2008



8) Dalmau.

9)

J., E., Martinez-

Hernandez, E. et al.:Clinical experience

Lancaster,

and laboratory investigations in patients
with anti-NMDAR encephalitis.
Neurol. 10:63-74, 2010

Munhoz. C.D., Garcia-Bueno, B., Madri-
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neuroinflammation : mechanisms and new
pharmacological targets. Braz J Med
Biol Res. 41:1037-1046, 2008

Lancet

gal, al. : Stress-induced
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1D
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J. K. : Stress, food,
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NMDAR dysfunction as a unifying hy-

Marsden, Stressor-induced
pothesis for the aetiology, pathogenesis
and comorbidity of clinical depression.
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W9 - BAETR T AH ASEBNIC BT BHLTA D A DBUWER DRES

—R&CowT —

BERKRT  ®i% =
E T

®E

ml mh o WEET kE B2
4 W OEm FR OHFL AR

(B8] Bk - BEETAPARBAT, MTAPAEREZEHMEST S LAE V., ATA»AEOBERDIRE

oW THRBERI L.

[Hi] BE 66 BIoWT, BRERAIEEL, RIR—A, BOH- ¥ A b A A S LIRAOMMB LRI L.

[&R] B 26 & (39.3%) \ZHBRL, clorazepate (75%), lamotrigine (66.7%), ethosuximide (40%) DMHIZE
RTHol:. BB IgG, HH, albumin, [L-8 HRAHMBBCHECHRETH 1.

[HE5] Rist - BERTALATIE, BE - BERRECE U MERMPMREIBIEL, ERNOBRABTIN

, RAFELLT (ko> TVDAHEMNSH 5.

RHLE RRKTADPA, BUER, R, BUH albumin, MR

3 L &

RS - BEICIE, BBUTEWY 4V - EESEEN P
WA TR T 1 kR s, MR - BtRE (FA
MAAY - A4 COEREET) L) PRBERES
BIT 2 AMRAYD L. BE - BEGDOTAPARRER
164%LMESNTVB Y, Rk - BEXRTADAIZREICE
BIBZENEL, BADTADALY Y —I2BWNT, 1993
£~ 1994 FEICAR LA 383 ZOPRBTALABEDS B,
40 4% (104%) A%k - BERTADPATH-722. BED
MEREETADLADOP R ) OESH, Nk - BEicEET
HIELHREENS, T, BR - BERTADPADERT
2, MTAL»AEZHUERC L YBHEEAMB S L2 EMIS
{, BMER OB - FREIIAKEZLBEE LT3,

RAROSHMICB I ZREEN A H =X LOMEIZONT
X, W¢OPHENBBI™Y, L7V ¥y 4N AME
BEDT A4 M4 VFHTIE, $4 b4 AR ARk
TEESR, BIL-6 EFEFEOFHARERICIR2L I LHH

% 53 B B R/DMEREF SR RIMEMERX
B HBERBRATADA - BREREY 5 —

HAEE T 594-1100  KRRAFARHTE AT 840
KERF L B FRBESERE Y 7 —/NERER
(REERZT)
E-mail: yukimoga (a) mch.pref.osaka.jp
(%448 : 2011, 10, 20, £EB ; 2012. 3. 9)

Ltk ioTnaY, FEALRAESHIZEERETIE,
GhR FifEDHEBIES LTwa T edmbh?, B IL-6 it
I PO NVBICERERCRBETHLHLINT NS,
AL L, WE - BEZETAPABREIIOVWT, TA
PAEORERO ) bHEEOHVIBERORREH YA, %
T~ N2 EOTIAIBFORAELRALDOTHET L.

I H®&-FHik

R, 1996 4F 2 ARG 2010 &£ 3 B I TICLBRISHERED LY
AR U7chas - IERCADARE 6% (B 384, 28 4)
ThHb, BADLHIZAFEBFBICHEINTS, b LLITEFY
XhHENS S0 ERAE, REAHE, b LIIEERAS
HoTHEFE) XLNE RV b ORI RABEL L, BRE
HTAPARE OMEER, BROPT, KAD L (iERE»
SOBPLPREODIHRBEOBRICL Y, RAIWTALAE
ORES LOEHBRTHEL, BRSO L P EtHM+sg
BhOHEF LA, BRE &L 268 (REE) LELXLho
740 % GERER) K20 T, B#BL LLREBRE~NDOT~
F—FEREE D LI, BRSO ROKRI LT, B
—EAREEAlIE, IRACE 21 B LFERSEE 10 BT, BUNSRIEEMR
Effid, REB 17 LIRS 7 &£ C, ORBHEEORIMIL,
BEE 17 R EERAH 128T, KBRHLL.

A bAL Y, TEAL 2, HEATF (IL-1b, L-lra, IL-2,
IL-4, IL-5, IL-6, IL-7, IL-9, IL-10, IL-12, IL-13, IL-15, IL-
17, IFN-y, Eotaxin, FGF basic, G-CSF, GM-CSF, IL-8, IP-
10, monocyte chemotactic protein (MCP)-1, macrophage inflam-
matory protein (MIP)-la, MIP-13, tumor necrosis factor (TNF)-a,
regulated on activation normal T cell expressed and secreted
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0124 11 H

F1 AW TAD»ABEDIRS MY

Niagk - Bt C A A
RGBS

HTADAHE R OB O ER

CLZ 48 78.0% 4.0%
LTG (6 4 66.7% 18.5%
ESM {10 %) 40.0% 0:1-5%
CZP (23 %) 30.4% 13.9%
PHT {31 %) 25.8% i
SILM {4 %) 25.0% A
GBP (14 %3 214% 33.5%
CLB (36 %) 194% 38.6%
ZNS (47 %) 19.1% 11.7%

CLZ:clorazepate, LTG: lamotrigine, ESM: ethosuximide,.
CZP:clonazepam, PHT: phenytoin, SLM :sultiame, GBP; gabapentin,
CLB:clobuzam, ZNS :zonisamide

{RANTES), vascular endothelial growth factor (VEGE)) &, Bio-
plex (BioPad) T#l%E L7z, Soluble tumor necrosis fuctor receptor
(STNFR)-1 {60kDa} }& human sTNFor (60kDa) ELISA {Z A%
84 BMS203) T, grmzyme B i BLISA kit {Cat. No. KT-

078, KAMIYA Biomedical Company, Seattle, WA, USA} Tifffig L
22, Mawix metalloproteinase-9 (MMP-93 i&, MMP-9 Biotrak Activ-
ity Assay System {GE Health care Japan RPN2634) T, tissue inhibi-
tor of metalloproteinase-1 (TIMP-13 i3 sandwich-type ELISA kit
{Cosmo Bio, DFKZ3) Tl L /.

1, BEER

Bige - RMESERMEMIS T o1 7 H {
B, htfli=a 8 T ol BRI - BRI

BEETTOMMMSTEHY 64 A A O~T7H 3 S H, ddfi=
0AH) THH, LK H 61L1%), 6 AKEH
53 % (80.3%) &, 4R 6 M HREA S0 h IR g
DEBERATHY, A2 TR FD L VAN 144
{21.2%), BEANSRAD 4 AR T % (10.6%), HHV-6 H°
45 16.1%) BETHI.

66 FEFIH 65 PHIRRIEAES TADAT, | #9DA Lennox-
Gastaut GBI OB L B2 LR BEGUSBTADPALS
a8 N T, TADASSERIGHEE, BHBIEIES 4.
B IR 60 %5, spasms 3 %, TRMERRE 2 4,
BBRE LA, BoffE1 4, 34 oo -80St 4,
S e AT MR L &, IR &, Rl R SRR
%TH o/, HIRTBIEORBIEHEEE, UG 30 2 (45.5%),
BB 4 4 (6.1%), H~MWHA 6% 91%), HHH 84
{12.0%), H~HE{ 4% 6.1%), B~ 2% 3.0%),
EH 2% G3.0%), H~HEHM 24 Q0% BELL 84
{(121%) Thot.

473

MENIIBIT A TAPASRTEIL, EY2em (1~
6HD) T, WMTAD»ASEESHMGM LT, {3 RHIE
i sodium valproate (VPA) 55 % (83.3%), carbamazepine
(CBZ) 53 % (80.3%), zonisamide (ZNS) 47 % (71.2%),
clobazam {CLB) 36 % (34.5%), pheénobarbital (PB} 36 %
(54.5%), phenytoin (PHT) 31 % (47.0%) DTH 7.

WTADPABOTERI 32 3 (485%) Ty, WK 26
% (30.4%), ¥ 16 % (24.2%), FMEIR 16 45 (24.2%), &
HIET 8% (12.10%) DHETH-7.

2. EREHOBSRIVER

Clorazepate {CLZ) OIREFLEEL 4 #ih 3 4 (75%),
lamotrigine (LTG) 6 %% 4 % (66.7%), cthosuximide (ESM)
10 #t 4 & (40%) T, clonazepam (CZP) 23 %+ 7 £
(30.4%), PHT 31 &b 8 % (25.8%) HTH Y, 20 #L LD
WHE DS HH T AP AT CZP, PHT FEEITIRA
Behie {1, REFHBLIBOERFNOERO | HiZ
H4 (L EEEY I CLZ 75mg, LTG 50 ~ 250 mg, ESM
250 ~ 330 mg (35 ~ 108 xg/ml), CZP 0.4 ~ 2mg Tdh -7z,
MR % 4 U2 Ry e B o ¢, LIG ik 2 4,
CLZ 1426 W, ESM £ 06, R /I FEY 2 R
CZP ik 25 %), CLB & LT #H, NZp g 2/ &, MiCAHDA
BT LR h o, IREE RO ARSI (MR
MR ZBOEIRE 15% (57.7%), 28 1 % (3.8%), 3#)
4% (154%), 4 /4% (154%), s k2% (7.7%) <
By i,

RE® 208 SIHRER 4o wWbwT, Bk,
Hede - BHESSI MR, MR - BRSNS TADARFIEC
DM & A L EIE RO e b o 7, IR, IRE
BRI I B AR S s B 5 B
fid o fn, AEOTAR A RS IRERI B
Bt (H2.

3. M3 BRY T FhHAL, FEHA L, WHEETF

BAsA P AT, b AL, MERTRIRER (4 8)
LIRIRAEE (11 ) THEEL . TNF-o IR
ZHARIERICH o 2297 (p=003}), TOHOEF WM
BoHPRFERELRD o1,

WA P A, rEAA L, WHBETERER 04 8
EIRIRAURE (11 ) THBRL . -8 EIREIEAS I
THY (p=003), RANTES GIREHIHEIBHMCTH o2
{p=0.04) {3 3).

4. MiEEMPMETF

M MMP-9, TIMP-1, MMP-9/TIMP-1 H% IRE0E (17 %)
FIFIRAEE (128 TILEL A, WwWTh b IEERCR S 2
THERET RO R (E.

5 R—HBRE

- P IREEE 1 %) LEREE Qo) clsL
Fo. BAYCHUR I IO TR ES A h o 2, PSR
F1, S albumin (Alb), B IeG v 7S REIRASH I

=
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474

252 IS & JERR LR O R
IRACF Q6 ) deEty (40 40 AT

Wi 197 19 121 p=0.08
RSN () 49NN 0iE L HH p=0.30

QM~25M0BAY | SHH~64iE6H )
BREE D & T A ASEN 4 AH 74K p=0.923
FCOMN R O~ 54) AR~ 7TH3IFH
iR b,
+ dlitffuse epileptic discharge 5 (190 3 { 7.5%)
+ mutilober spikes 16 (62%) 22 (S5 &)
+ spikes in single lobe 3 (119) 9 (22.5%)
* no epileptic discharge 2 (8%} 6 (15 %)
BT EHE RS &) A0 Q2 s.3A G~ 12D P2

#3

L - B B > e A v, AR

{pp/md) BESCHE OMED) | aBIRACEE GBI | MRS CMGRE) | JRIRSKRE (850
1L-1b 3424 42439 0.8:4:0.7 1328
l-tra 0.350.3%107 02£03%10° 4872344 70.5:5940
T2 88505 2031246 46437 353 L6
1.4 4344 39428 13,1406 440494
1.5 34523 43049 1109 L2k
-6 21.63:228.6 2344305 12141046 7.0:439
17 16.6:2 144 205156 4.9::5.8 31558
-8 13,6135 V3E43 64,35 645 25,45 16.3
{9 4834331 6L8:869.0 22973
-1 WY E7.6 83427 44234
.-12 1574131 54048 48527
fL-13 12,093 FLA 100 8.7:4:6,9
115 11638119 2244113 19.6:% 10.8
W17 51.3:236.3 25.34:18.8 B0.9:5:169.9
Eotuxin 126,12 1103 7.9::74 102479
FGF basic SAT40.0 78.8:£402 4754302
G-CSE 172563 83546 11350003
GM-CSF 5644538 70,12 53.3 [EERE AR [LEREETH
IFN-g 106.7:£:354.1 247.4278.0 344293 24.2:4:23.0
P10 07004 % 10° N8::04%10° 0.9:20.5 % 10° 0.8::0.6:10°
MCP-] 5300308 38 119.6 0.3:50.1 % 10° 04::02X10°
MIP-1a 1L.0%65 1833 6.8:4.5 5343
MIP-th 17874814 19334819 307160 27142180
PDGE bb Laxa3xn® | 19mas3xRint 28205300 18.7:£25.8
RANTES 0.0203X10% 0.1:£03%10° §.7::6.8 18.6:1 14,7
VEGI 15,6787 145,74 137.4 A4E230 21.3:£19.2
TNF-n $3.74378 1347 145.7 19.6 4354226
STNF-R 0903900 | 0835021100 D.6:50310° 0.6::0.5x10¢
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2012 11 A

F4 R BBMIE T

RS Elgsaig
MMP-9 (ng/mt) 69.1:3:34.0 72.0:£412
TIMP-T {ng/mi} 15792383 | 14562337
MMP.OTIMP-1 04202 0.5+0.3

IZHiTdh o (p=0.03, 001, 005) (K S).

n # =

i ERCADP AR 66 Fh, PUCAD AGEORITER]
ELTIRERBD 0% 26 B°C, BHRH OB TR S il

D
i Cmmk Sk B EME & L CIRGEATTHBL L it T
HTAPAREOBEOWERESHELE L r“}ﬁ,{tiam“i
HOREREFSEESS - DRy, $8E
HWR LI B A o A IR AR L b
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Sleepiness:a Frequent Adverse Reaction of Antiepileptic Drugs in Patients with
Epilepsy after Encephalitis/Encephalopathy

Yukiko Mogami, MD, Yukitoshi Takahashi, MD. Tomohiro Fukuyama, MD, Rumiko Takayama, MD,
Hideyuki Ohtani, MD, Hiroko lkeda, MD, Katsumi Imai, MD, Hideo Shigematsu, MD and Yushi lnoue, MD
Department of Pediatrics and Psychiatry, National Epilepsy Center Shizuoka Instinue of
Lpilepsy and Newrological Disorders, Shizuoka

Objective: Patients with epilepsy after encephalitisfencephalopathy {EAE} are often on polytherapy with anti-epileptic drugs {AEDs!,
and are at risk of adverse reactions. We examined the adverse effects of AEDs, especially sleepiness, in these paticnts.

Methods: In this retrospective study, the medical records of 66 patients whe were diagnosed with EAE in our hospital were reviewed
and the clinical characteristics were analyzed. Immunological biomarkers including cytokines, chemokines, granzyme B, sofuble wmor
necrosis factor receptor 1, matiix metalloproteinase-9 and tissue inhibitor of metalloproteinase-1 were also investigated.

Result: The mean onset age of acute encephalitis was 9 years and 1 month and the mean interval from onset of acute encephalitis to
onset of epilepsy was 6.4 months. Sleepiness induced by AEDs was observed in 26 of 66 patients (39.3%) . The incidence of sleepiness
was high in patients treated with clorazepate (75%). lamotrigine {66.7%), and ethosuximide (40%). Comparing the AEDs used by more
than 20 patiems, the incidence of sleepiness was high for clonazepam (30.4% and phenyloin (25.8%) . [gG. protein, and albumin levels in
cerchrospinal fluid were significamly higher in patients aifected by sleepiness than in those not affected. 11.-8 in cerebrospinal fluid wus
significantly higher in the group with sleepiness compared to that without. Serum mairx metalloproteinuse-9 and tissue inhibitor of
metalloproteinase-1 levels were not different between the two groups.

Conelusion; Long-lasting blood-brain bardder dysfunction and proliferation of immature vessels induced by 1L-8 may contribute to
the oceurrence of sleepiness as an adverse cffect of AEDs in padents with EAE. We recommend 1o assess {or blood-hrain barrier dysfunc-
tion when chonsing AEDs for teating patients with intractable EAE.

No To Hatatsu 2012 44:472-6
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