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HEPRHRESY 52%8% (2012: 8)

Fig. 1 Brain images in our case of limbic encephalitis associated with SLE (A-D).
(A) Axial diffusion weighted image (L5T: TR 6459ms, TE 101ms, b value = 1,000sec/mm? shows a

hyper-intense lesion in the left temporo-parietal lobe.

Axial (B, C) and coronal (D) sections on fluid attenuated inversion recovery images (TR 9,000ms,
TE 125ms) show hyper-intense lesions in the left medial temporal lobe and the left pulvinar nucle-

us of the thalamus.
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Acyclovir _}_5(_)_93%_ Anti-GluR Abs ELISA OD value mean#*SD (normal value):
3g GluRe2-NT2 CSF=0.162=0.055 Serum =0.432+0.133
Meropenem Itraconazole 100mg GluRCI-NT  CSF=0231=0102 Serum =05350.160
Phenytoin 200mg 250mg GluR§2-NT CSF=0.172+0.086 Serum = 0583 +(0.148
Midazolam 24mg 20mg 14mg
Zonisamide 200mg _300mg
. prodrisoone | T ey
Liver . ! i
dysfunction
Eruption
Fever
Consciousness
disturbance
CSF-Protein (mg/d))|| 83 265 44
CSF-Cell count{/ul) || 22 34 2
anti-GluR Abs
Serum &2 1073 0.455
¢l 0.950
52 0.983 0478
CSF €2 1.428 0.861
¢l 2.307
32 2267 0.846 )
Admission  dayl 8 15 22 29 // 52

CSF: cerebrospinal fluid, GluR: glutamate receptor, Abs: antibodies

Fig. 2 Clinical course of our patient with limbic encephalitis associated with SLE.
Symptoms of our patient were markedly improved after administration of prednisolone. Anti-gluta-
mate receptor antibodies were found in both serum and cerebrospinal fluid, and the antibodies ti-

ters decreased at the convalescent stage.
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day2

BRAES 52%8% (2012:

day43

8)

2 years later

Fig. 3 Fluid attenuate inversion recovery (FLAIR) imaging (Coronal, 30T; TR 9,000ms, TE
125ms) shows hyper-intensity lesions in the medial parts of the left temporal lobe (A). Hyper-in-
tensity lesions are diminished after treatment with prednisolone (B). Two years after treatment
with prednisolone, no apparent abnormal signal intensity is seen in her brain (C).

Table 1 Clinical features of patients with limbic encephalitis associated with SLE.
Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Present case
Case Reports Yokozeki et | Stiibgen Matsuse et | Meguro et | Ishiko etal | Sasakietal | Kanoetal | Kobayashi
al (1991) (1998) al (2006) al {2007) (2007) (2009) (2009) et al (2010)
Reference ? | Reference ¥ | Reference ¥ | Reference ¥ | Reference & | Reference ? | Reference ® | Reference
Sex/Age 21/M 28/F 50/F 28/M 50/F 33/F 34/F 20/F 23/F
Symptoms
+ Cons.dist. + + + + + + + +
+ Memory dist. + + + + + + +
- Convulsion + + +
+ Psychomotor + + + +
seizure
+ Hallucination
+ Autonomic
dysfunction
Lesions on MRI Medial Medial Hippocam- | Rtfromtal & | Rtuncus, Medial Medial Hippocam- LtMedial
temporal temporal pus parietal lobe | Hippocam- temporal temporal |pus & amyg-| temporal
lobe lobe (bilateral) pus, parahip- lobe lobe dala lobe
(bilateral) (bilateral) pocampal (bilateral) (bilateral) (bilateral) Lt.pulvinar
gyrus
CSF study
Protein 144 mg/dl 65 mg/dl 67 mg/dl N.D. 50 mg/dl N.D. 36 mg/dl Increa§ed 83 mg/dl
Cells 5/ul 9/ul 30/ 5/ul 20/ul protein 24/ul
Therapy mPSL pulse | CPA pulse | mPSL pulse | mPSL pulse | mPSL pulse | mPSL pulse PSL mPSL pulse PSL
IG
Response Complete Partial Partial Partial Complete Partial Partial Complete Complete
Response Response Response Response Response Response Response Response Response
GluR Ab NE. NE. NE. NE. NE. NE. NE. GluRe2 Ab | GluRe2 Ab
(Serum -+
CSF) GluR(1 Ab
GluR&2 Ab
(Serum - CSF)

Ab: Antibody, Cons.Dist: Conscious disturbance, CPA: Cyclophosphamide, CSF: Cerebrospinal fluid, F: female, GluR: Glutamate receptor, IVIG:
Intravenous immunoglobulin, M: male, mPSL: metyl prednisolone, N.D.: Not Discribed, N.E.: Not Examined, PSL: Prednisolone.
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Abstract

A case of acute limbic encephalitis associated with SLE accompanied
with anti-glutamate receptor antibodies

Yoshitaka Yamaguchi, M.D.”, Manabu Wada, M.D.*, Keiji Kurita, M.D.”,
Yukitoshi Takahashi, M.D.” and Takeo Kato, M.D.”
"Department of Neurology, Hematology, Metabolism, Endocrinology and Diabetology,
Yamagata University Faculty of Medicine
?National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders

A 23-year-old woman was admitted to our hospital because of consciousness disturbance and convulsion, pre-
ceded by high fever, headache and erythema multiforme. Her brain magnetic resonance images showed hyperin-
tense lesions in the left medial temporal lobe and the left pulvinar nucleus of the thalamus on fluid attenuated in-
version recovery images. Analysis of cerebrospinal fluid showed mild pleocytosis, but DNA of herpes simplex or
herpes type 6 viruses was negative on PCR. Laboratory investigations showed the presence of anti-nuclear anti-
bodies, anti-RNP antibodies and lupus anticoagulant. The clinical diagnosis was made as acute limbic encephalitis
associated with SLE, and subsequent administration of prednisolone improved her conditions. In her serum and
cerebrospinal fluid, anti-glutamate receptor (2, 82, {1) antibodies were detected, and the titers of the antibodies
decreased as the symptoms improved. Although the mechanism underlying limbic encephalitis associated with
SLE remains unclear, at least in some cases, the anti-glutamate antibodies may play an important role in the
pathogenesis of limbic encephalitis with SLE.

(Clin Neurol 2012;52:545-550)
Key words: limbic encephalitis with autoimmune disease, systemic lupus erythematosus, non-herpetic limbic encephali-

tis, anti-glutamate receptor antibody
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Fig. 1 Brain MRI on admission {(axial and cofonal) (1.57T).
Diffusion weighted image (A; TR 8,000ms, TE 80ms), T: weighted image (B; TR 2,000ms, TE 10ms),
T2 weighted image (C; TR 5,000ms, TE 92ms), FLAIR image (D; TR 12,000ms, TE 93ms, E; TR
12,000ms, TE 96ms). High intensity lesions were found in bilateral hippocampus; right dominant
(arrow).

Fig. 2 Brain FDG-PET (2-18Fluoro-Deoxy-D-Glucose Posi-

tron Emission Tomography) image.

Image demonstrating focal area of hypermetahbolism: in

bilateral hippocampus.

B2/ (BEEER), BH ¢ 12mg/dl, B8 1 62mg/dI (L © 94),
IgG index : 081, HSV-DNA-PCR (-), HEMIEZ : classI
Th otz BEE SRCPeEEEAL D,

ABEWFEEES MRI T, T+ FLAIR IS TR EELICE
&8 % A & 7= (Fig. 1). 218Fluoro-Deoxy-D-Glucose Posi-
tron Emission Tomography (FDG-PET) &, WIyEEEHIC
BERGEALDD D, HEDSDMBMICEFERBEI
2o 7z (Fig.2). B Single Photon Emission Computed To-
mography (SPECT) Ti&, WEIAMEEL - siEEIChEED
MEETEAE D

ARBRR  FEREEEIEERCHEL, 20885
W1, BEE MRI % PET CO#EEAMRE LD, DM
REEBW LI BEEEERELY S 2V PET 2T L 72
PMEBHE AW b o 72, FREHRED WMSR 2 TRIEESD
W RIS b IKEE AL DA HREE LTHCHREN
YRR R S 700, SRR L $¥27 0
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'ﬁﬁ?ﬁ?ﬁﬁ?’ffg'@, EWER B iz, MmEERERRE (TR350
A7 A, MELER 1500ml, 3 HRE) 2BIRLE. 610K
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) Fig. 3 Clinical course.
HC: high-dose intravenous corticosteroids, IAPP: immune adsorption plasmapheresis, IVIg: intrave-
nous immunoglobulin, PET: positron emission tomography, WMS-R: Wecheler memory scale-rev-
iced, WAIS-R: Wechsler adult intelligence scale-revised.

Fig. 4 Pathology of seminoma in left testicle.
There are aggregates of tumor cells and infiltrations of
lymphocytes; two cell pattern. HE stain, x400.

Bolrp, BEOCSEMEZ AL D, FHREWMZICBWT WMS-
RICTEHE LSRN, SRR, — MR RoRIRTIE
BEZREEOZRLE (Fig 3). LaL, BEBEDERRE
EEEIRE L. BEMT LAEE MRIICK X 228 kid%
<, HHEREOBESRIBRE L SERARNALIE,
T NMDAR ¥tk (NR1 + NR2) & #T GluRe2 $iifk & 3 ITIiLiE T
ZIEME, BRI TIBME, B Ma2 R NE I T TH o 7.
—%, & OH VGKC #ifk, ¥i Hu Fidf, i Ri Hufk, $i Yo
Pifk, ¥UP ¥k, B amphiphysin Fifk, ¥ Mal ik, HiRe-
coverin FifkiZ V¥R O BUTH o 72.
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2. F B IR EBIRAT 2 T L, WERSREIC T LEEE
ZHFIC Wi o 2 (Fig. 4). EREEREEOREIIA L D2
72, FORER BRBEAED TR, 20114E7 BRfTL
72BEER MRI CiEEERIOBFEBRIIRSESEN 2 RL, B
#, EREILZDOOREEFIRFL V5.
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RIS L T 5 & ZF 2 72 Bl Ma2 JuiRB R 4T
89% U EDHETEEZEHT AL OWE DD, HWEE
BFEILALTHAEIEND, TERTH o 2 BRI
Brao—-2iT L1l 7 BRCERREBES A L0, BB
WCCTRHEREER A LD

FEC BT B Ma2 AR EOBER % T L D72 (Table
D). AEBIE 5L D SFOWMEND Y, Eff 35~69 5.
A, BiEe s, Kik2fEBHEICE V. BEERIE, 3HF
BEEM 260008, 3HEFRHETHY, wo < h & LARE
THhb., GFEERE, 85 FIEIR, R, 46K ERE
Ex AL DL TOMICKE, TORALZESHRS N, HE
MRI &%EIL, &P THEEANBRLPRRELZ LA D)
AL, THITME 3PNCIIBRETE, BEICH D, MhidaiHE
B FRL O AR OERIG S REE L BEDS
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Table 1 Cases reports of the patients with anti-Ma2 antibody in Japan.
. . Effect of
Onset Primary Additional ; Effect of
Case Age | Sex type Symptoms Symptoms MRI immuno- Tumor resection
therapy
Sahashi et al? 2002 69 F chronic hypersomnia, fever, depres- bilateral effective mamma ineffective
amnesia, diplopia, sion, dysorien- mesial (HC)
hallucination tation, et al temporal lobe,
amygdala,
hippocanpus,
hypothalamus
Misawa et al'® 2005 61 M unknown hypersomnia, dorsal brain effective unknown not
diplopia, stem, hippo- | (IVIg, HC) resection
hallucination, canpus, amyg-
dysphagia, et al dala et al
Waragai et al'l 2006 ‘36 M | unknown amnesia, progressive right frontal, | effective | testicular | unknown
hypersomnia, muscular bilateral (HC, IV1g)
diplopia, atrophy of mesial
convulsion upper limb temporal lobe,
cervical spinal
cord
Matsumoto et al 12 2007 40 M subacute | diplopia, unsteadi- | extrapyramidal medial ineffective | testicular temporal
ness of gait sign, Irritability | temporal lobe, {IVIg)
et al thalamus,
pulvinar, pons
Kimura et al'® 2008 35 M chronic testicular mass, convulsion, loss hypothala- ineffective | testicular | temporal
diplopia, amnesia, of libido et al mus, bilateral | (HC, IVIg)
hypersomnia, mesial
temporal lobe
Norimatsu et al'¥ 2009 69 M subacute ataxic gait, vertical eye bilateral unknown gastro, effective
Hypersomnia movement mesial testicular
disorder temporal lobe,
midbrain,
hypothalamus
Okazaki et al!® 2011 57 F | unknown | fever, erythema, left mesial effective | unexplore not
disturbance of temporal lobe | (PE, HC) resection
consciousness,
convulsion
Kubota et al 2012 36 M subacute short-term mild irritability bilateral effective testicular | ineffective
(present case) memory distur- hippocampus, | (HC, IVIg,
bance IAPP)

BHEOHKRTH Y, MES L h B S 2 ICERRERD D 2. HEP
MRIRESUESEEFADALBBLTWAD, ZOER
BERDBESNALEELON. BEE L TOREEED
R, S SPITHERTH o /2. HEEARFILATIEER
FhERmikeE, S0 - I8, BRER, BEFTRIEELLE
Sh, FHICEEEEORBFBLRL-EBEL TS LD
iro 2 EREREEE, REREL L EHREEEE & RHREE
EECKN SN, S5 ICEHEERE G, AIFRREREE LR
REEEICSEINS. REM, AKE, GHERERELA
LB, FO S HREREICCEIREEEEIIREL,
EEEEIRE L. AREERESRERE I CRERCE
A3 B REESTRE SN, BEORSTCIX 8 ik 6 FliCiE
EREZEREN, 20 L5 FICEBEr AL O BERER
DORETRFEHZRHITL- DI 5B, 16183, 2 fl—rgi
ER, 2PN ENTH o 72, BEERCREREOHRIION
TOWFLYDH|ETIX, 20~40% DFEF THGEERDOHEST
PR 1/3BERRETLLILO TS, SHEOKRET
12, 8B EFICTUTRPDBRBIZFIRIEASLATED,
Ma2 FiEB R RO ERIISHIIR W R ah. BE
BEDOHDERETHBEEHIERBRIEET S 1D
D, 5%, BETHLEIFDDEEDLAT,

AR BVTHEEONABRNEO LT IZ, BE SO

Hu $ifk & 5t GluRe2 itk D &P L 72 1 #I7, Tachibana 5o
Pt GluRe2 #iifk & JU NMDAR FLEDEH L 72 1 51D 2 34
DA TEH o 7z WREIT DI Ma2 FiF b0k s o
RS EMa2 BUFICE L CERBERB S L 2w
A%, 38 FlOHL Ma2 RO IHEF2 T3 b D HREBEFIE 2
L. 22 BloH Ma ik OHREHIY T, M—H Hu ik & 3L7F
L7:FiB D 1 B14%3% 5. REIDHL Ma2 Hifk & ok
EEFLTVE I LEARETRATH o7, HE ST
BB X3 291 GluRe2 FLAA LB R A ICH S LTz a]
BT ZEREL TS ARENEOSH L TwAESTIE, &
B ZBREBEEELL TR HHRAEI S TN VEE
ERETHILET, BERRCORNAITERLED 5.

ARXDOERIIHE 198 MEK  FERBFSTRERL..

B REFOENBEFMEC 7 E T LS REEH
LEd. BRERFMHENR #E 554 B VCGKCHK). %
BAFEMBENE AHELF%4E (3 amphiphysin Hifk).

MAFRIICBEL, BARTRE COIREICH 2%, #ik Fk
FeThbEY FEA,

X &

D B3 SRER, SkRI% L RINIE. B AR 2011;
69:442-447.
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Abstract

Anti-Ma2, anti-NMDA -receptor and anti-GluRe2 limbic encephalitis with testicular seminoma:

short-term memory disturbance

Akihiro Kubota, M.D."”, Takashi Tajima, M.D.", Shinya Narukawa, M.D.",
Masamizu Yamazato, M.D.”, Hikoaki Fukaura, M.D.”, Yukitoshi Takahashi, M.D.?,
Keiko Tanaka, MD.?, Jun Shimizu, M.D.” and Kyoichi Nomura, M.D.”
"Department of Neurology, Saitama Medical Center, Saitama Medical University
®National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders
“Department of Neurology, Kanazawa Medical University
“Department of Neurology, University of Tokyo, Graduate School of Medicine

A 36-year-old man presented with cognitive impairment and disturbance of short-term memory functions
with character change. Cerebrospinal fluid analysis revealed no abnormalities; however, brain MRI revealed high-
signal intensity from bilateral hippocampus lesions on fluid attenuated inversion recovery (FLAIR) images and T,
weighted images. The 18F-fluorodeoxyglucose PET demonstrated high glucose uptake in the bilateral hippocam-
pus lesions. He was diagnosed as limbic encephalitis, and was administered high-dose intravenous methylpredni-
solone and immune adsorption plasma therapy followed by intravenous immunoglobulin therapy. MRI abnormali-
ties improved after treatment but recent memory disturbance remained. MaZ2 antibody, NMDA-receptor anti-
body, and GluRe2 antibody were positive. Eleven months atter the onset of disease, the tumor was identified in left
testicle by ultrasound and removed the tumor. The pathological findings were seminoma. We experienced a case
of paraneoplastic limbic encephalitis associated with seminoma with short-term memory disturbance. The occur-
rence of paraneoplastic limbic encephalitis with antibodies against cell membrane (NMDA-receptor antibody and
GluRe2 antibody) and intracellular (Ma2 antibody) is rare even in the literature.

(Clin Neurol 2012;52:666-671)
Key words: anti-Ma2 antibody, anti-N-methyl-D-aspartate receptor antibody, anti-glutamate receptor antibodies, short-

term memory, paraneoplastic syndromes
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<FE#HE (1)—3>

B O NEER% - BREDORZHT - WX F — 4
R s

B BRRERNEBEIGERBC L > TRRERS BT 2 2 XMR% (WE) K13, BRREFE57T2H
D&, BESEFEETILOIEET S, BEORNCHRZENRICHT58CREOMAS T3 RE TIIERY
FHFRVEENS. i NMDA & Glutamate receptor (GIuR) OIS T 5R%IE, NMELS O0FET(HW
DRAKCS S, DRRER TR, HithH NMDA B GIuR DR#E{LZE 5L, NMDA B GluR RBHfEA—RBeEDF
26750, BEERERITLEEAS5hTVA. Hivoltage-gated potassium channel (VGKC) B OS5 3
R4 (1247 Leucine-rich glioma-inactivated 1 (LGH) #ifd & & U contactin-associate protein (CASPR) 2 #i{$
ICkBRERT HBHHF, BMICEV. o-enolase D N FKICH T 5516 (i NAE 7ifd) IC & B EBE OBEKIGRIIE
B, MTPORBRZY - THBMAITCIIH NAE i IC L 3BELW I LB TH 3.

(BEPR#05% 2012;52:836-839)

Key words : BTSN MM, FINMDARIGIURHUE, FLVGKCHIMK, HLGIHK. #HiCaspr 25k

D 1 IV AR L BERD

VA VAR THOIBH SNIRBEEERRE (XA
98) (innate inmunity) ©, =207y —Y 2 ORI,
Natural killer cell (NK #i8), #4% 90k E 2 85T
W, BYEBHTCHIEEBENICH - TWD (Fig.1). RAL
7% 4 WA DNA #% ¥iX Toll like receptor 9 (TLR9) 12,
74N RBLY 871 TLRA CHi& LINTRESRIT S h,
By A WAERDOSHBIE AL vy —7 20 (FN, IFN-
B) %, £EMEH 4 + A 4 ~ ® Tumor necrosis factor o
(INF@) 2 EOFWHBFBINDE, w2077 -0
31123 NK Mgz b L, BBEMRE 7R~ 21
#%, TNFo limEAEZEHEEL D BRBEELHLEDY
T%. TNFo 2L YV RBBERAOY O 1RFEFEKT 2L, R
EFHERHI T S B ERIATY 2 SFICE S TY v 38l
EicHE REEENF -7 THRZI7=2%—1EL,
ERREPRH NG, EFENT 7 =27 ¥ — T #lLidmn
BEHEN BEREZEE/LL, HEELEZFET S,

Bi% (BE) ORE

SRR T B AR 2 - RRCIE, T 4 VA iR R
EANOHEEREICI ABRBORI =1 RERSE (AVRAB
KE)V e, REBRRLE LWL D 2o CTEB SN ERERIGIC
T o TR B = 5 2 R¥ERSK (L) CHEIsns, 2
WP, 7 1V ABRPEE (B B VIR OEE) IR AR
BRTH, BB O 4 VA PCREBED 5 VI LIRBEGS
HRIYV I ANV AOPEHRRERRENTEShEEMNT
55, 2HMBECEL I RYEERLIERT 27-00%E

EROMERY, HYHFOERLERESAAEICHLTET
BECUSLEEBEZMATCLE Y ] BOCRE N5 T5HE
LBbhz. BORENPAD LR (BE) ], RAEY
ORIER L I IZRBICBRERFTHB L BRBEFES 3
BAVINVIUYRER LY, BEGEOREERBEYS
# 1 B TRISGERFEBLUERSREFREST 2RV
HEMDE R K% (nonherpetic acute limbic encephalitis,
NHALE) 2 ¥%5 5. 28HY I VAEHFBEFLTLL 181
DRI DHE2 DT TIRAEL, A YTV 40 Ak
LAz, OF L4 VA4 v OBRBTEL IV VR
iE, @B CHEH S $ 5 NHALE, @ C S EMREES
T #MRAEE 3 % Rasmussen EEH L E3H 2. BRIZ X o
THEIN 2 AOREOHEIC X o TREOHBITEH T
Sh, ERPHIBERELTCOLTERERH L EE LT
5. Fhbb AYRCIRARBEI X 2 BEAOHNRHER L
{, LR TIRBLR SR S0IRIC & 2 keth 1 ~2
ETREFTIEFS . MEEEHEICH T3 Baitkol
54 2BRTIIHBHTFESREVE SRS,

HER#ORES TR EDES - &%

MRETICRRT2HBEITICHT 2RI L 25 Bk
DR, 2001 FE D voltage-gated potassium channel Hifk
(Bi VCGKC Hitk) W X 2 EEEMIGRAB I T 20,
2002 FEiz bbb hid, NHALE % .5 & Tl 455 B CH GluN
2B HifR (BL GluRe2 Hifk, L NRZBHAE HIEITI3) Btk
% & L7299, 2% 2007 450 Dalmau & PSSR S HEZ
EH 4 BNEIERME (NHALE-OT) I2351F 5 NMDA
& GluR EEHHAEZ IREY, 3L NMDA & GluR LB 5
FTAERRVELHMONB LB Lol FDOH 20004101

BARRERERETALA - HERRY v ¥ — (T420-8688 BFMTHEREZLL 886)

(Zf+H : 201245 A 23 H)
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Table 1 EBRREIREIIN T 2506 L REDHFH.

HNMDAR A | HLGT Stk | Casprz it | TCABASR | SAMPAR | groangis | siowrsise | BNAP
AR 6-39 30-80 4677 24.75 38-87 EvR A 2885
(&) (Mean 26.3) (Median 60) (Median 60) | (Median 62) {Median 60) {(3F14 58)
3 PR B>& 55% B 35% 5 B=% 90% &k ik 81% it
BAB<X
BRRSER | B, SBHEF, | 2R, 28 | Movan EEF | REEE, HERE TADA, Fhiam, SHERSE >
REEE, it RiERE. TA»AEE BEBHEE |31 70—-3 R, | HHHRE>
TADPARKE BERG MREAR
B 50% MRIJHZ | 84% MRIJHZ, | 40% MRIJRZ | 66% MRI A% | 90% MRIJHZE | i GAD itk 100% TPO
60% 46 Na MiE > 10001 /mi Hidk,
MRI IF5
BEAH BREALE ih HREL & ig;,% gﬁ: 70% Bid AL Y ih B|ELZL
ks 7 1g61 245 18G4>TgG1 TgG4>TgG1 TgG1 £k ? 1gG1 £k 1261 £tk
73R
F# HE R HAEM BEEK2 TR B3 RpEARA RIEHIE 257a4F
BEHD A A%

LIT @3 & 5IH®E : Lancaster E et al, Neurology 2011 ; 77 : 179-189. Vincent A et al, Lancet Neurol 2011 ; 10 : 75972, XH#, Bio Clinica

2000024 ¢

1195-1205. NMDAR, NMDA # Glutamale receptor; LG, lencinerich gliomadnactivaled 1 Caspr2, conlaciin-associated prolein 2

GABARR, r-aminobutyric acid type B receptor; AMPAR, o-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; GAD, glutamic acid de-

carboxylase; GlyR, glycine receptor; NAE, N-terminal o-enolase

Hi GluAl/GluA2 TiAB 0 BIE B DB R R AFI S HE S
1, 2000 F T VCKCHAEDZE b —THK+F v R
ZDOHDOTHEELKRK+F + 2 NVITH ST 3 leucinerich
glioma-inactivated 1 (LGI1), contactin-associate protein 2
(CASPR2) TH 5 Z L A& S h 4D Vincenl SOETLA
WO VGKC Hifkn g &2, *T.o-DTX ‘T VGKC ZiEi

BEOFLZRELRLABREEECL VEEEhTWEA
25, VGKC It#HETALEXL LN TWIEERE IgG 12, VGKC
T 7% VGKC k&4 EHEHT 5 LGIL CASRZ IZHi &L

TV Z L AL

BFECix STHPL Lo [ DHAMEE ORI 0BH) 231 6
NTw3 (Tablel). EETORFRWEEARTICIZ L, B
ROFRERITEHANVRABKE (19%) > Acute dissemninated
encephalomyelitis (ADEM) (11%) >#; NMDA & GluR Hifk
B& @Y%) >SKEHRES Y 1 VARE 4%)>H VGKC
PEB % (3%) OMET, BCHEGCHMRT AREATCER
NMDA 8 GuRFIRIZ X 2 DAEwE ShaY, RIZRL
FICHAEOW T2 RED I B, RENL 3oOELEEZR
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A1 IR
s Plasma cell
Plasma cell o
of Antibodies &
@

o g " “ #4 , 7 Neuron Internalization of

g«:a %}% g, me}nlgane XMDA-type GIuR

; N{ 7

BBB # S Rl i 5
il 7 o e
4 ibodi : /4 Antibodies
. Jaqg!g’lr?sot Il\?IiIDA- {;‘ against NMDA-
,i’ type GluR i type GluR
/ i
7 Antagonislic clleet !!f{
to NMDA-type ’
GluR lr\xlxi‘gg?ane %2%
R By
Fig. 2 # NMDA B GluR #ifEfi%: (NHALE &) 0% & $i NMDA #! GIuR Huff.
|95, REZ&HT 2 Ld5<, 8% #*FBE T, Neuromyotonia,

i NMDA & GIuR {4 DBE5 7 B %

RSSO EETTL HVORA (EH265m) KEL, B
BREH L CEHOREE  LOABRRERTRKEL, 20%
EB—BRLALONDZLHFH S (Tablel). WESHEL S
B 2EPATREREE LB I NS, HERELYOHE
FigndR, OMORRGEHER 2 EAc il 2L 5h 5.
NVDABGRESKZEBR T 24 2=y +TH 3
NR2B (GluRe2) # NRI1 (GuRZl) ofifast ¥4 vzx e

=7t 3 25455, NMDARIGIuR DHRELLZBZL,
NMDA i GluR #Htfe —iml 2 b o L, BRIEERIC
HEF2LELLNTWAE(Fig. 2). HifkicowTi, X8
TEA SN TR MO L) PREABRICWESE
T 5bhbh Vincent D&, FREBERICV o BT
MR ASEESE LCVva B 2\ Dalmau 5% 5. HLASEERE S
HHIEET B L NMDA B GluR ZSMEICHERA - iR
NTHRBRIEET 2L bbRIZZ2 TwD, 1 RIER
RBIL bRTEGTHE - ADLFRIBVY, BEOEHTCHE
BAEAT60% BEIWIRS. HL L WHRHD HP (http//ww
w.shizuokamind.org/wp-content/uploads/2012/03/06-1-2-15.
pdf) ZREWV.

b VGKC BERERHFOBE5 75K

L VGKC HtfEliid, FEANRAMDFERK A& DR 20%
o, HEHICRHL, EatoREz s sh, B
9 Y, BHEE, TA»A, HEMERE L FOERSES
vE ShTwie, HiLGT HRIC & 2R Tt 60 B £ OE
PcESE - SBCEBEE - CAPAREEZ ST
MRIFREFSHEETH 2L XN T3S (Tablel). HLGH
PRI 5RTEINTHEH Caspr2 HifRic X BlEE, B

- 262 -

IR, B, DR EOBMER, 74 C0BRMRES,
WREEEREE L L OERTE T % Morvan SRS & v 9 BR
BHHERTIEFEVE SIS,

a-enolase @ N RKICH T 2HEDES5 T 5BERIE

AR 1T RARR R (BRI L b &) BOREER
T, WEBELORBEEZEKENY—22B Y, Figss
BRTRHT 5 (Tablel). ZH#cEL, ORMERER (7 ),
Q@EMFEHLHAE C8), 7ot CMNEEFEM) oRE
b, BERANZ P ANEWY, BlHiv—h—LLT
&, # TPO Pife iz K ORFIRBHAF &R THRE T, filo
EOLR, SRBEEISEL LS. BEDHIL aenoclase
DN FRKEHT2HEGFNAEHE) T X 245, ZOHMAITR
KEAME L 43% 1Ttk E 2 B2 &7, BETHIR/EREA 2 F
ETERW. X704 FFEEHTH 5.
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Abstract
Diagnostic and therapeutic scheme of antoimmune mediated cncephalitis/encephalopathy

Yukitoshi Takahashi, M.D.
National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders

Secondary encephalitis (encephalopathy) causally related with immune response induced by infection, etc., in-
cludes encephalitis mediated by innate immunity and adaptive immunity. In the latter, encephalitis mediated by
antibodies to molecules at cell-surface of neuron seems to have relatively better outcome.

In patients with encephalitis mediated by antibodies to NMDA-type glutamate receptors (NR), mean onset
age is 26.5 years old, and the major initial symptoms are limbic symptoms including abnormal behavior, etc. The
antibodies are causally related with internalization of NRs, resulting in antagonistic effect of NRs related with
symptoms of encephalitis.

In patients with encephalitis mediated by antibodies to voltage-gated potassium channel (VGKC), predomi-
nant affection of males are ohserved, and antibodies to leucine-rich glioma-inactivated 1 (L.GT1) and contactin-
associate protein (CASR) 2 are found as major epitopes.

Patients with Hashimoto encephalitis mediated by antibodies to n-terminal of a~enolase (NAE) have broad
spectra of clinical characteristics. Antibodies to T?O can be the marker for diagnosis, and thercafter. confirmation
of antibodics to NAE is nccessary for definitive diagnosis.

{Clin Neurol 2012,52:836-839)
Key words: autoimmune mediated encephalitis, autoantibodies to NMDA-type glutamate receptor, autoantibodies to
voltage-gated potassium channcl, autoantibodics to LGIL, autoantibodics to Caspr2
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