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A case of anti NMDA receptor encephalitis in
an older male patient

Masatoshi Kyo*!, Keiichirou Nishida*!, Hiroshi Mii*!, Yuichi Kitaura*', Yoshiteru Takekita**2,
Masaki Katou*!, Katsunori Takase*!, Yukitoshi Takahashi*?, Toshihiko Kinoshita*!

* 1 Department of Neuropsychiatry, Kansai Medical University
* 2 Institute of Psychiatry, University of Bologna
* 3 National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders

Anti-N-methyl-D-aspartate (NMDA) receptor encephalitis is a frequently appearing disease in
young females. Patients suffering this kind of encephalitis exhibit not only disturbance of con-
sciousness, convulsions, autonomic symptoms and involuntary motion, but also experience hallu-
cinations and delusions. About three-fourths of the patients visit a psychiatric clinic at the onset
of this illness due to these psychotic symptoms. We described the case of a 69 year-old male who
showed subacutely impaired awareness after dysfunction of cognition, when he came to our hos-
pital. Prion disease and bacterial meningitis were suspected at first, but these diseases were ex-
cluded from differentiated diagnoses by the examination of cerebrospinal fluid. Instead, anti-
NMDA receptor antibodies were found in his cerebrospinal fluid, thus indicating a diagnosis of
anti-NMDA receptor encephalitis. Steroid pulse therapy brought improvement, and the patient
recovered from the severe dysfunction of cognition state. He could finally be discharged from the
hospital. We conclude with a generalization, that even in the case of older male patients, anti-
NMDA receptor should be examined when subacutely cognitive dysfunction and psychiatric
symptoms are present upon visiting a psychiatry clinic.

Key words : anti-NMDA receptor encephalitis, anti-NMDA receptor antibodies, limbic encepha-
litis, organic mental disorder, older patient
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A case of non-herpetic acute limbic encephalitis (NHALE) with subclinical seizures

Chihiro Mano‘), Keiko Hirano" . Yoshinori Okumura?,
Seiji Watanabe®, Hideo Aiba and Yukitoshi Takahashi®

Y Department of Pediatric Neurology Shizuoka Children’s Hospital
2) National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders

We encountered a case of non-herpetic acute limbic encephalitis (NHALE) with concomitant psychological
symptoms and subclinical seizures. The patient was a 14-year-old boy who presented with psychological
symptoms, followed by clouding of consciousness and autonomic symptoms. He was subsequently diagnosed
with NHALE on the basis of typical symptoms. He did not present any convulsions, but showed subclinical
seizures during electroencephalographic (EEG) monitoring in the acute stage of the disease. Few reports have
documented subclinical seizures in patients with NHALE, and abnormal movements-sometimes mistaken for
convulsions and not correlating with EEG findings-are often observed. EEG monitoring is very useful for
detecting subclinical seizures and in the differential diagnosis of abnormal movements observed in NHALE.
Therefore, various clinical symptoms should be carefully evaluated to make an accurate diagnosis.
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SR LI e

BRERC NMDA TR X VBEREENE

ELARBEERTAD»A - BRERLY Y -, BERZERERNURBEY, SERIAFEER

mAE R R OERY KR KB BER AR
bR I = N RO VT

£ B
L ARSREICE, REF L KROICHESLTERTAER (I RERBEAERR) L, BR&IC
ZRICREFEE L CRBEZBHTIHRE CQRERENTERE) BH5LER 5.

1 RERBATERED—DTH BIEANRIEENDERME (non-herpetic acute limbic en-
cephalitis, NHALE) T, B¥ICL 2V ¥/ BROFHEAL—Y Y 3FRICBI1T 5 NMDA R V¥ 3
YR AR (N-methyl-D-aspartate-type glutamate receptor, NMDA ! GluR) ZEZRHEIN— BRFX
REDY Y37 K »— ¥ Z—+NMDA # GluR B {t—NMDA £ GluR SifFEENFB Z o Tw
HrwHREE, FAIRXLTTWwS. NHALE HEER B8R 22520717 € 2 ¢ NMDA
A GluR PLAREANE A ICHETE Y, —ROEF CREBE OB IRHARERIFBE I N, ZOBREITE
REA% T NHALE 8% T 5 &, L EFEZTwab. WA NHALE T, SFERPICERNE
BREREBETRNT AN — U HF e Bbh, [FH8+I0E | BIEFTIX, RENLZHBERET
NHALE BEIZ WS WEe L 2 5. HBFEREE, ) 55k - IMMROBA, 1gA E1H, CRP
DHEBREMENFR oW, BEHBKICHFS TSI WREEND .

HRRERIE D BMAN R, BEHO—H% ET1E, 2 REREMTERE L LTNMDA
£ GluR PUREAENHRE 5 EFHL PR o T A,

NMDA 2 GIuR iR DI I B BT #E % ELISA, FEEFENS & SN 5 cell-based as-
say %2 &A% 5. cell-based assay i3hE4 R REMMZ SN T&72%, NMDA B GluR 2 RBBX¢
MRk, BETALVAEEFIRALEDSE, REAEHSE TR FTEIERETHR
EFBVEEZ TV,

F —7]— K : NMDA-type Glutamate receptor, GluN2B, GluRNI,

non-herpetic acute limbic encephalitis, Ovarian teratoma

At BE M I 88 (acute disseminated encephalo-
myelitis ; ADEM), JE~ VR 2 M &M 08 R Rk
(non-herpetic acute limbic encephalitis, NHALE)", &

RIBNEEHRERE

HRHRAICIELOFENE - HBEHD B, fED
AL V) BED S EREN 1 KNICEE L TRRT
LERB (I REREANTERE) L, BREBIC2KRNICE
EAESE L TREZBMHLTWAER QukREN
TEER) ’dbE, RAEEFELITWSL. 2T, A
FHBEZRXOBRADREBRIEEZYELTI20KRE
BT TELTHAIY (FR]).

SRR ¢ (T420-8688) #MT3EX 1L 886
LB T A D A - TR v
¥ —RlER - AR =1

FEPETRALAE, HAREMRL U, 1 RERENTERE
LLTE{HAShTWT, TETIE, WEMREER
RIS 20 EHE & Shb 1 RkERIENTEMEER
BB INTWDEY (K 2). REMEEHERERD
NORBREIIBWTDH, BEEMHRRE (TAPLA,
§H¥E) © Rasmussen SEEHY ™, WREBTAPA Y D—
B2 LT, BRICEREIEES LTS (1 REREAE
REB) LB PoTETVS.

—%, ARRRERBEOY 4 VAEEREICLS
B, MBEENEROBETFEREFREETERT S
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F1 AR - HRBICBIT A REDMS
P 1 RS- 2 R SRIEA R
I 00 A e 5 B v PR e & He AT R A I 1 - @
R W L Glioblastoma IZ 817 5

NMDA % GIuR #ifk, 1

HEESME, AR iR

ML

THRAEIE GRS S 7

W, RS e

HPV 7 7 5 Vi
[EBERERE S % LG ?

FIWINA T =i LD
HEATHRERICW S ?

FeAp o Rasmussen i BB, MR C AP AR ED

(A h, 6 REBTADPAL E HEAT RN I 5

o - TN O — 87 B 0
RS e B L AT AR5 7

] o S L BN LSRR B0

FIRE R e L HEAT TR S 2
S A J AR NPSLE, ~—Fx v Mz &
P ADEM, 3~ b 2 M 22 S S N 2.

LI, ARFHER AL &

AR, AR

MAEMAESIE, Isaacs fiE R,

B IR de e 2
e . S hav Ry TS £
SRR Bk L EEERI WS

TR WUz L PCDHI9 RAesi 2z &l 7

ERF SRR E&OREE

L

F 2 RN SR IHUR X B Pk & AR IR

NMDAR LGI1 Caspr2 GABABR AMPAR s NAE
Hitk futk itk Hith gik | CADHUE | OWRIMMK |y
IS 6-39 30-80 46-77 24-75 38-87 EFwv 28-85
(%) (Mean 26.5) | (Median 60) | (Median 60) | (Median 62) | (Median 60) | BAZM: (334 58)
% MG 65% B | 85% B | Bk | 0%kt | &t 819% fett
A HI<&k
FRIREER | Bk, g, Morvan AL bR, EEE TADA, WA, A E >
EHRE | A | EEE | CAbART CBE | srro—xx, | W >
Rl olEEE, R, WIS, | NN
iy TADASER
i 50% 84% 40% 66% 90% | GAD Hitk 100%
MRI#Z% | MRU#%, | MRI%Z | MRISZ% | MRIZ | >1000U/ml TPO Hifk
60% MR IE#
{6 Na IfiLfE
WAl | FNATE | 3h | WREZY | 60% 70% th | #wELL
W | WA
itk 1gGl 4 | 1gG4>1gGl | 1gG4>1gGl | IgGl 4k ? IgGl £4k | 1gGl Ek
T Ml BT, B JEg S KRR H5 TR TRl | AFus ¥
H%HY BRI, ER)

LT 0%k 8 i : Lancaster E et al, Neurology 77 : 179-189, 2011. Vincent A et al, Lancet Neurol 10 : 759-72,
2011. KH#K. Bio Clinica 24 : 1199-1205, 2009.
NMDAR, NMDA # Glutamate receptor : LGI1, leucine-rich glioma-inactivated 1 ; Caspr 2, contactin-associated pro-
tein 2 ; GABABR, r-aminobutyric acid type B receptor ; AMPAR, o-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid receptor : GAD, glutamic acid decarboxylase ; GlyR, glycine receptor ; NAE, N-terminal o-enolase.

A, MEREEEO glioblastoma T, FHEIZ 2
WHNWSRENES L ORBEZBH L T2 2KRER
EAERR) CEAFRESH TS, BfiA LRI 4
VA (HSV) BRY T EERIC NMDA BRI V8 3 ¥

B % & K (N-methyl-D-aspartate-type glutamate re-
ceptor) ZxH3 AHfk (NMDA # GluR Hifk) »5#H
SNBEFFEE S, BIEESBENTEERRBIZO
LA ENMONS & I 2% o7 Creutzfeldt-
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B. hetero-tetramer complex  C. hetero-trimer complex

. Cad

Molecubar & Celiular Neurosci 48 (2001) 308-320.

1 NMDA B N¥ 3 VSR EOHEE
ANMDABZ VY I VEBREFRDY T2y FOfEEIL, HBRNACHENERLL4D
OBEEBHME M) 28T, MEAMNIC CRIEET 21EHEELZ L o TWVA.

B,C:NMDA R/ V% I VEZAE (NR) &, 4HEY 7=y b TH5 GluNL (GluRE1)
(NR1) &,GluN2A-D (GluRel4) (NR2A-2D) & A\ X GluRx1-2 (NR3A-B) &vio
FoMEF Ty b4, TNIZIZIDOEEL/m4 8B4 SEBAEEY L o TWA,
Molecular & Cellular Neurosci 48 : 308-320, 2001. & W &1 H.

D:48EESICE, AT Y EAET TSy POBLADOKENRNI—VADH B

L3N TW5B,

E:NR D4 5E SBEHEI S 228AHE AW CRY. #%72=y b CKMU
WY 7P VEEROGF R EBEEL TR A,

B WK ¢ Inactivation of NR1 by Ca-CaM : Cell, 84 : 745-755, 1996, Neuron, 21 : 443-453,

1998. Interaction with NMDA-R locks CaMK 1I : Nature 411 : 801, 2001. Ca influx by

anti-calreticulin antibodies : Neuroscience Research 36 : 285-290, 2000.

Jakob disease”, MELASY#% & < % NMDA # GluR
FAEBR WIS BERIMSH Y, NMDA & GluR Hifk
2 ELHRERT OREIOBEIIMREVWERETLETHS.
EETOMNSFREEEREICL L L, BROEREZ
HSV % (19%) >ADEM (11%) >NMDA & GluR
HEBERE %) >KREFRBESY + v ARE
(4%) >¥i voltage-gated K* channel (VGKC) Hi{&hx
#(3%) DNET", BOHKROBEET 5% Tk NMDA
BGuRIAKICEZbOBLEEEREINS. /T
1X, BFEAE A TV 5 NMDA & GluR $itk3 55 5
FEAN R ZEEHDFERE R, H NMDAR B4
DWTHBR L, BRTREMBESEZZX TRV

IV I UBREK (GuR)

GluR B HRIEEMETH LIV I VBOZER
T ATV F ANV ERBUPIFEET L A+ F
FVE! GluR 13 ZEH 12 NMDA #, non NMDA #

L orphan {2 43 ¥ 11, non NMDA # iZ o-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)
el = VBBESEINSE A4y F v R VE
GR IZRERDH T2= v ¥ ), FTEHENHE
TS H¥ 7=y MINEKISHEESMCHY, 40
DREBRS 2R TCRIIMIENICH 5 HBHEET
2 (H1-A). REFEET, Y ADBETEN
» oD% (GluRel 2¥) &7 v F OBIZTFHEN S
Dy (NR2A % &), 2009 4E12BLET & 7z Interna-
tional Union of Basic and Clinical Pharmacology
(IUPHAR) O&r&H: (GluN2A 2 &) BHBH, e b,

<R, Ty FORBEFEINIE» 2 VEREND 5.
NMDA ! GluR &, #4H& %5 GluN1 ({1, NR1) &,

GIluN2A-D (el-4, NR2A-2D) & %\ i GluN3A-B (yxl1-
2,NR3A-3B) &t Vol T2y bAT40F /03
OHAEL4BKRTEIE 3 EMREE AR LY
(H1-B, C), L DF T2y FEENF—UFH B
&N T3 (M 1-D). NMDA # GluR 14 4 v F ¥
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Bcrvitrankdiias cofs - 2007 4 : 1 NMDAR Jis% -2

, Lmi
FEEGE. fth \ “* anti-NMDAR antibody
ﬂ@%mﬁﬁ by cell-based assay
SR UE EN - e ﬁ
o Camn X
SEALRZME | i) \‘iﬂiﬁ@?’.}(/u NN
t:mm =< HIBRIE 7 20024 : GIuN2B(GIURE)Hi A * 2

BT
ol e

(NHALE) *!
..... - EAVEARMED R R

| wwﬂ um
ncephaliis, M\Au:al.rtlﬁ umm r*m&xz mwx m :t'w
4znsmmummxmwm oL B M3

......

I .n.;.m encephalitic
s uvarian

\i-e«m,ww: ot Ann Pasol, 2007, 610 3536,

1994 £ JENILRAME A

20014E : VGKCHI{& +
19884F : Huli ik | Ma2iiidk, fth+s

AT, PR
AR, BAR A
-t

T A AT SRR
11,
e pasionts with revenible lishie

oy Mesi ‘
82 Ankons NE, 2L, Autiraniibadios In paransapleviz syadsemed sssochoto witk
smabbell lung wxncer, Newsology 15R.38:1391-8,

2 # NMDAR BHge/gE~ b~ A P& AR N A ol 4

ANVELTOBEDOAR LT, FH 722y boMil
O CHEF AL VA4 PR IRIEE 5 F 28
&&L, MlaREiREEC b BS5 T 5 (M 1-E). GuR
OEIPHBIBIIZBICIED, 5P RMERERD
TR D GuR BIERCHE L TwaA™,

BFERWA, FEAVRIAEEEDTHRBRE R
NMDAR ¢ 52

BRI - RME R Eo0BRE FREE §
BRST, SBERSRIER L TN 5 WA R RS I
DXLV Pep(R2). BN, BEEHEOES
HofEE L 50 RMIE (Paraneoplastic limbic en-
cephalitis, PLE) ®#&EMNFEART, PLE 38K - BER
HICHITT A ENIREE, RABERE, BHER
T UM E L, W8 (50%), =HIE (20%),
I (8%) % ENBWY, AN OIEEEESE AN
BFRMEORN, BEEY 4 VAOHHALTWARET
W HSV ERPR DS, NVRIAPRPE S pHE
P EEETH HA, 1994 FEIHIE 513 HSV etk
TEEOEHO & VERNE L EANRZEEEDER
B4 (NHALE) & LTHELALY

2001 V- BAARFEM S U 7 A F v %V (voltage-
gated potassium channel) 2% § % $i & (VGKC
R)O%, EEEED AL ST IRERENIBRBET
DR EN, MIRETY 7 BHELT5HCHE
OB E o7z, 41k, NMDA & GluR o¥ 72
=y DV EDTH D GluN2B(GluRe2, NR2B) &£ E&
BERE LT LH40, 147 70y FEICX 2HMH
%R L, Rasmussen SEAERIZ BV THE L7297,
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2001 FICAREREERELE T ZESTH GluN2B i1
KO ZMBL, BEZEHEL2ZVES O FIC
GUNZB SRS 2R 2 B L, BA/PNEREE
AGHHNY VRV 2y A THELLEY. FOBORME
GluN2ZB iR HEME, [gA RBEEZHETLEFTE
BIOREH» ST o7 NHALE OEF 2 EA TV,
2006 SEFR 4 13, FMEEIRZ & CIE % B BB RM AR &
DRBUEMETIIRFTOH 2 6 BMELH I IgM B -
GUN2B HUE B BEIc 2 A Do L, MywEEkET
MW E A RAMER 2 TR I 1gM 2 GluN2B Hifk
DB 5 LR RE, BRI 2 KRNI GluN2B
PARSETELZ L ZHLPICL, BlIEL OMEE I
HL e

20074, PR AWELEI)ZHIBGRARR
(NHALE-OT) 2 8 v Tcellbased assay IZ X 5
NMDA # GluR # & 4 (GluN1+GluN2A ¥ 72 &
GluN2B) O#ifeRmAfE 2R L 75 B OHE
(NMDAR #i4F) 253t S 1™, NMDA # GluR Hifk &
BUERMKL OBBEFKECERSNZ LI o7

FFHAITIL, cell-based assay 2 & 5 NMDAR #ifk
P22 % JL NMDAR ik & IS, HSV 2 o
Y4 NVARBRYTETE, WFRRERTAT 5B
#% NHALE L BERAS, AR I3 NMDAR % %
RS & DEr4, NHALE IZFRERD & 0f% T,
MEOELZDiITAE W (M2). NHALETR SN 5
NMDA %! GluR #itk U D Hifk & L Tid VGKC Hifk
% NAE fuifksm o T ah,
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EIRTE G, BEBE G EFRWZsh, #
ERER A & 97T 18 B T & 5 O A HARE IR AT
F o TWATREEIRR S, NHALE CTIxailRH 2
5 NMDA I GluR RS HFIE L, BEO— B AR
BRERERBL VARG 2E 2/ (K 3). H
¥R BEJ (Neuromyelitis optica, NMO) TIIRED
10 4874 5 Aquaporin 4 (AQP4) HiEH R0 SN
FIHEILKREL VIE SN TBY, HAESLEFICE
HETHRBHE» LV RIFET S B9 o T
Z,ZO)‘

Zh T O T, NMDA # GluR itk ¥ b —
73 GluR OB F X4 o BRI N2 L T
RV 559D, NMDA & GluR i3 e
HETIEL L NMDAB GR BEMF IR L 2o TE
EENTWA LR LTV, FMIM Tk, MK
% X2 NMDA & GluR "% L, PHA fIBI TR
MyaZeBMonTEYY, BEILL B VSERD
EHEA L= Y 8ERIC BT 5 NMDA & GluR R3E#EM
—REEIHEEDOY Y NEKT K = A—>NMDA #
GluR WA {b—NMDA & GIuR FifAEAE R B Z o T
BEWIREAE, RAIETTWS (H3). WMERRE
BENONBHI S ZoFue AR E2I2BT), —
HOEF CRBEOPREAZERIBEESh, 0%
FATRERP %R T NHALE " 8H T 5 L v IR

oD LIz, BLIIFEEToTWVAS,

FEAN 2N BMDBRESR (NHALE) O%1TE

-

NHALE T, 60% DEMICRBESSEOEKEEN
RY, BREBENOXEIFKE W, 412, NHALE
O EBRH—ETERAOMES, S, BHFY - B2
WriR s ORES, HEEBEEHBLTYLY, BITE
RIPORERIER - MEFT RO REBNT 5.

A, FBATERBOBRER

BAEIR, RREEE, RYBREE BERELRZCO
MBRIERTHKAEZFRL, HSV BT ETE /-3
#EEHY NHALE © 9 5T, B NMDA & GluR #i
A& (GIuN2B-NT2 §ifk) BpiE D 207 Bl et & LT, %
TR O BERAER 2 BET L7z (04). 207 5 (5B 87,
7120 B)) ORFFEIE 2~83 RIS, 10~30 BEfL
AT 60% D EE . BITERIZ 22% TR
Y, 44% TRBIFBREERET 5 EERD &2 \WET
FEIR (BE, TR Y) 2RO, 34% /AR ER
W3 2 EERDD L BITER(TH, LRERZ L)%
ARL7: (H5). XoTEL DEPD, ETERNEZ W
2, BERERSARABE LTRITEREZEELT
W5 L HER S e, BATRERENC B L/ 18 Bl
I8 PITEREHBEROBEH R I N T2 Eh b,
% OIEFIPEREMERBR AL L BITERTICEL, Bk
ZhoTWATRRENH S LEZTWS, NRBTIE,
CNS LIS BT R SAE 255847 L, [ s B P ali e % 1
#L, NMDA # GluR #ifk4s CNS~NEA L2HICHE
T BN — VB, RATIE, BIIREENEIT
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(p<001) XV AEBIEETH-7 (A7), THVT3
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T AEME R D, CRP I, FfE HICET THMT 5
AmER0, WE (p<002) L HVERBICHETH -7
A, BEENR (p<00l) X W AFEICEI o7z IgG
(p<0.02), IgM p<00D) MBIV EEICEETH-
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B. Evolution of WBC in blood
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83 NMDA # GluR #ifk (GluN2B-NT2#Hik) BHEDOFEAN AL ARLHERIME
(NHALE) 42§, B F#% b8 TAMPABEORYIENIE (Epilepsy-infected) 42 #1,

AR (Controls) 42 f% FiMat L7z,

FEMIR (p<003) RHE (p<00l) LV AFICEMET

Holh, FIEREOHLIPLRBEREED Lol
PEXY, STEREIZY 288k, /OB,

IgA %18, CRP DLLEMEMEEHFEE L, BRYBINC
U YSER, VMR LR E

BOELWREFD 5.

% NMDA £ GluR 289 & 72 o T NMDA # GluR $
BT -2 —% {725 LTWHIRMENEL, 5%
DRFEMEIZEL L (K3, 8).
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T cells, platelet Neuronal disease

Psychiatric disease

4

.
e
‘s

Oocytes, CTLs

Aboptosis

v

M ~ ’57 + Cytokine Memb
- embrane
Releasg of GluR-A A Granzyme B [ Fas, efc. atlack complex
¥ RA Perforin 5o .
$ ’ ’, e i
. » Complement-dependent neuronal
3 B cells ’I,1 death
v I . + Antibody-dependent neuronal
I’/I yel ‘!->'>~ death
Plasma ') 2T o
cell l/ Plasma GluN1 (NR1, GluRg 1)
o T, cell GGy §
§ j{; . P E *" Releass of o GIuN2B (NR2B, GluRe2)
. e Ay GluR-Ag
£ 14
{ }\‘a}é‘,’ @' Antibodyto |, . jg@\‘%{ Internalization
g, s NMDA-ype GIUR | = "= gy % of NMDA-type
N I ol ) s Y 28 GIR
ke TS M e &
Dysfunction 1 ¢ M }\ %o }s 5 Antagonistic
ofBBB ! ! ¢ = effect to NMDA-
Neuronal membrane type GIuR

B8 FEANARZELMEDHERRES O NMDA B GluR BUIE & e, NAE(L
M T & NSRS Y b~ 7% 5 NMDA B GluR Fifhid, Muiipam owke 2 &
D P HEMESRICE D, PIRMERNTEAE SR AL & b, ARSI 25
G555, WA - B4 2 &M P OB &) SR TR 2 WE R 2

Twnb.

FEA LR 2 BRI (NHALE) 0 BR AR

A, BEFRBRBE, IFEEAEMS

AEDOBAD NHALE f B3 47/100 5 AE T,
A ATREEL 190/100 GANETHEZ L2b, B
PR 245% & 0B EHEESINBYD H e D 100
PloWETTI1E, FIRER 265+18.7 & (FH xSD) (2~
81E%) T, BY49f, KHSLPITHo7z. BEMMS
SEERAM CIRLBIE o,

B. #EIR

FATHEIR D & #AERE R T COMMIZ 6442 B
(FH£SD) THho . WHMBERTIITHREE
(74%), EEMEREE(T%), %IE(G%) % ENE o7
IMNROTERFOEMAEPIL L TIE, "BOEBNEIIRT
Lol LVoltBRLhEERTEEALNLD,
BNCRZ v ko), BREEHLAEVLT
WhEWo e bDhH oz, WEMBERS,L 43
49 H (B =SD) TIHwh A% & ORIEERD 59/81
£l UNRD20/3340) WWHEL, ZLTES S ICERE
REAT31/76 51 (NRD 10/3481) 1 27+x63 B (F
¥=SD) HHE L.

C. HEgZH

NHALE @ MRI 8GR E & (DWI) ixmMdH 5 W
AR ORBIRIEE (BER ) 1Kk ADCOET 2
RYTDWIRREETRESHE T I LY THD
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A, BRI 143% &4, BNCR s h s EmsEd
5. FEL id TR R K0 B TRENTEER
2% - BE ] DT A F — 2—20101017— (http://www.
shizuokamind.org/wp-content/uploads/2012/03/06-1-
2-15pdf) B E N,

D. #ipd

B (F¥=SD) Tk, MM 645+1413/
mm3, &H : 462=550mg/dl, IgG : 43=52mg/dl &
BEFANR OGN, IgGindex : 2133 D LAEBHRL
nr:.

NMDA % GluR #ifk (ELISA) 1, GluN2B, GluN1
WE T A2 HBIAEPFBICEET, BRBICRE
EEDIETLTRL,

E. WBEOEDF

HTHEBRREOFERE LTEWHSY 2227
VYr7uNERBL, HSV BRPBE CE A TH
IEL, A5FuA FrVRBER IVIg HE R MR
EVo REEMRE LT . BEFBESEHT S
A, BHoOBEM YRS ZFRI LI L¥h 5.

F. F#

BEABEE UL, PRI ORETIZTY 86.8+149.3
HTRHOARZ&KELZ (3N T, BEoHRE
T2 686 HLEAMLTETWT, I - BRESER
LT&-drBbns. 1 RERIIZHTES -
ADL F#I BV, RATORETIHELEED
(ADL) BE - BHEIR - TA»ARME - MIiyEE -



FR264F128 1 H

SEFREEN 30% DEFICRE LN, BBEOETHRE
JEDS 60% TERE L ESHBEICTR A, B L (IIRF%EEo HP
(http://www .shizuokamind.org/wp-content/uploads/
2012/03/06-1-2-15.pdf) % ZHREIV 7=,

NMDA #! GluR Hifko ikt

A. Immunoblot assay

2000 %, GIluN2B £k % NIH3T3 fifg 2815
FHAMZICTERASE, RFEVF—I2FRYT
Z2YNT I FERIKE (PAGE) %, = btotilo—2
JEICEEE Uik & BUS 84, 2 kEZ A THi&ko
HELZHETAHAL ) 70y VER, BLFHETLL
(K 9)®. = DHikiz HATIE "GluRe2 Hifk™ I
TE&LDDTIgGH, IgMBEAZRRLEIELFTEXR
#%, NHALE-OT SEFOBE TOBHETH 30% BE

A) Immunoblot assay (2000-
1. whole molecule of GluN2B
B) Cell-based assay (2007~

2. [GluN1(NR1)+GIUN2A(NR2A)]
3. [GIUN1(NR1)+GIUN2B(NR2B)]

C) ELISA (2008-

4. GIUN1-NT PARN
5. GIuN1-CT

6. GluN2B-NT2 [s]

7. GluN2B-CT

D) ELISA-subclass (2013~

AT EE Y NMDA B GuR o83 2 HAllE Tt & #
O E ML 27 $. C) ELISA 1, NMDA #
GUUR ¥ 7 L=y bDO—EDO KX L YOEFERTFF
#HLE & L7z ELISA THH T 24k 6 0 GluN2B-
NT2 #i{k1k, GluN2B 5 FOMENANEKO~TF ¥
PR L TAHM46TH B,

1703-(9)

LIRS, BEREEL Thzn,

B. ELISA

2008 5, 4 X GIUNZBONKHMBN K 2 4 >~
(GluN2B-NT2), JREEZ M3-M4 MOMREN K X £ >~
(GluN2B-M34), CKMfaH N2 1 > (GluN2B-CT) D
NTFFEABL, ELISAICE Y GuN2ZBE KA 4 ¥
RS AR L EERE T AREERLL, Hiffo
BENEED SEFRMROHEZWERIC L2,

C. Cell-based assay

2007 %€, Dalmau & & NMDA 2 GluR o GluN1 &
GluN2A F 721X GIluN2B 2 B B2 ¥ — % tran-
sient transfection L 7z HEK fifg OB ¥ 4 £ 37
HEELTHRRET5, LV EFSEVETOETHKE
WEEEZBERLAY. 2o cell-based assay & & D #H
ENBHEE 2BU LD T2y M &2 RRICE#RT
AL ENTWizAM, 2008 E12 % o T Dalmau 513, &
(A GluN1 O#Ifa P2 4 >~ (Nk25380) 2
F=T7eLTWBEHRELTWDE®. ZoffkizAAR
TiZ ‘NMDA ZAEEHE", "NMDAR #iff”, “Dalmau
LA, “NMDA %! GluR EEHHAE" S eiEnhT
&7

F D% cell-based assay 1XZFE 4 2 BAML ST
&7-7%, NMDA B GluR 2 %H 3 &M%, BEEd
LrVEEL-IIMELRE Y, RESEMET
AlexaFluor 633 %tk b IgG 2 &% 2 k¥HifhE LTH
REFEFRBET, REEFEVLIITH L (E3).
¥ 7z, Permanent expression DD 75 A3, Transient
expression DXL X 0 %58 L RIHATEETH 5.

Biochip slide #i1X B~ — 2 TWHE (http//www.
cosmic-jpn.co.jp/products/research_detail.php?sid=
96) & 72 0, LGI1 ¥tk ERBOBAELRALN LIS,
EEHEEHVREOENIAD L DREF RV L E
2 TWw5hb, % H Euroimmune #:8 @ Autoimmune
Encephalitis Mosaicl ® ¥ v + A WCHE L7 &RE

3 Cell-based assay DHH - &%

yit:3 BE Transfection R 2 itk REEHE
Dalmau J&# | Ann Neurol, » Transient expression | Ketamine Alexa Fluor Mm% 17400 AR
2007; 61: 25-36 - Live HEK 293 cells kR secondary A 1/10 TR
antibodies
HAHEFE | 2008/10- + Transient expression | Ketamine | FITCHik bt IgG | M : 1740 ~ 100 R
- Fixed HEK 203 cells | JW%% B - 172 ~ 10 AR
H HFE: Neurosci Res, 2011 | - Permanent expression | &R Alexa Fluor 633 | MLi% : 1/200 #3R 200ul
Nov; 71(3): 294-302.| . Live HEK 203 cells/ DA e + IgG 5 - 1/10 AR 2001l
CHO cells
drabes 2013/4- - Permanent expression | ¥FER Alexa Fluor 633 | I : 1/200 AR 2001l
. Live HEK 293 cells D H e b 1gG $EIE ¢ 1/10 SR 200p]
Biochip Autoimmune - #E85, /N4, Fixed B L Fluorescein- Mg 1/10 7R 30u
slide ¥ Encephalitis HEK293 labelled I ¢ JRHE 30ul
Mosaic 1 e b IgG
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F4 cell-based assay 12 & 5 NMDAR HithBthi B o34

2011 3 77 + 439-443.

- Epilepsy : P Niechusmann, et al, Arch Neurol. 2009 ; 66 (4) : 458-464.
- Schizophrenia + MS. Zandi, ct al., J Neurol 2011 : 258 @ 686-688.
- Progressive encephalomyelitis with rigidity and myoclonus @ MR. Turner et al, Neurology

- CJD : K Fujita, et al, J Neurol 2012 ; 259 : 985-988.

+ MELAS : C Finke, et al, ] Neurol 2012 ; 259 : 582-584.

+ HSV1 : Priiss et al, Ann Neurol 2012 ¢ 72 : 902-911.

- Schizophrenia etc, + K Tsutsui, et al, BMC Psychiatry 2012, 12 : 37.

- Slow cognitive impairment : Priiss et al, Neurol 2012 : 78 © 1743-1753.

- Psychiatric patients with ATAs : Chiba et al, Neuroscience Letters 2013, 534 : 217-222.

- NMDAR [t e84t 0 s Al AR @ MS. Kayser, et al, JAMA Neurol. 2013 : 70 (9) : 1133-1139.
- Glioblastoma : PRIF#8, i, FRIR#AE 2013 53 @ 712-715.

+ HSV1 : Leypoldt et al, Neurol 2013 ; 81 : 1637-1639.

- Pediatric epilepsy : Suleiman et al, Epilepsia 2013 ; 54 (12) : 2091-100.

T3, #ifo NMDAR Hifkis NHALE-OT o 1/2 #ifk
TOHEE, NHALE Tl 4 B3 <tk cho . M
W CASPR2 il T R T oA et M LG
PRI BB TAD» AWK 2/3 T, Lz,
L VGKC ik Pl oMFE Tl 2L dBETH -
7220, WETOWEHE T ARICREIEwE Sh
Twb (personal communication).

Biochip slide 0¥ K 4 F o T, cell-based assay
12 & A NMDAR #ifkiG R B O EE, L NMDAR
i EOBERRDOAR L ST, KARRE,
MELAS, 258 7% &1 D EATY, cell-based assay 12 &
5 NMDAR #if6A%50 NMDAR R ORI~ — 1 —
EWREA Lo TS (K 4). HUNMDAR R4t
D, T4 NVAEFREHEO 1 REKETD B HFALR
A 4 VAR T b EEEIC I NMDAR Hutk 2B
ERAHDT, BHICREESILETH S, Dalmau 5
%, 4 » ELISA 2 X A GIuNZ2B-NT2 fifk» g BIE
BRERAG L L TE 2D, cellbased assay 12 & A
NMDAR bk d Rk, REFRS - —Tlihwna
iz ho0dh 5.

NMDA # GluR Ak wmRR S

A. NMDA %! GluR @ internalization

it g B ¥ F o NMDAR Hifhid, Hile&k@E o
NMDA % GluR #4453 5 & &£ 12 X V) internalization
HIBANERY 2 &) SEAZEFHMEINTWE?, #
{£12 X % internalization iX, NMDA & GluR O#EHifk
A=RERTZ5EEIL, BERCBITLIEBRBEES
TEHREFEEODBRERICEEL TWL %D 5
(M 8). NHALE K EHEICHET 2, A%, AR
7 EOFERIZ, NMDA ZBEEKERETH 2iEHRT ¥
IV, EBATYFUREDORIERLE LT SN T

W, BTHARIC X A5 NMDA & GluR O#EH/E A8
NHALE OERERE ZoTwhEEL LIS, Fix
DO 7 )V — 7 @ Takano & 13 Z » NMDA # GluR
P L DRERERE2FTHZ L2 RHLTNT, &
RIRAEE DS AE L E B CTH BB DS RIR S h B2,

413, NHALE BH RO 1gG M % v TR
v MERHEZRMEC T 58 %I L, NMDA
B GluR $UR 12 & 5 GuR DN ELD Y F+ T 25D
NMDA # GuR Iz E 1242 2 b, ¥ F 7 A NMDA #
GluR TREBETHH LHEEL TWEY, HifkizyF7
250 NMDA # GluR OHIFE/LE EITR S 372012,
BAEFESIF SN, TRV IMRERL, BB
FHERVDO LWL TS (K 10).

Mikasova & &, B % © NMDA # GluR i 1K ¢
GluN2A # ¥+ 7 A2 & 1k T v % Ephrin-B2 re-
ceptor £ DFEE XYY, ¥+ 72 NMDA & GluR %
VFTASNCEBEL, VT ASTHAIC X D RTEL
THREEZZEXTWAHY,

B. 7H M= 2FEEA

GluN2B 7 &£ N KM F X 4 > D 283~287 &
Bo7 3 BEEY (Asp/Glu-Trp-Asp/Glu-Tyr-Ser/
Gly) & ds-DNA i3 FHRAMEAH 5 /2%, SLE BHD
ds-DNA i & 1%, # X # #& R T NMDA & GluR
(NR2A/2B) E RIS L, TR =Y 22 EERIT
Z &, Asp/Glu-Trp-Asp/Glu-Tyr-Ser/Gly THIE L 7=
B, LPS®IY 37 > KB (BBB) o
FBEEERDL L, ZOHRNF XA TR PR
BRICEY, THCRMERICHELZRITT I LA
PEBTRENTNWHH™,

C. NMDA & GluR F % R VHEEE~ DR

FLxSy VEERAS 4 AR E HWT, GluN2B
O N RKANZH T 579 FHE, H GluN2B kB ED
Rasmussen JEREHBEZMIE D [gC FEOBEEMY F

- 3b6 -



