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Fig. 1 Brain images in our case of limbic encephalitis associated with SLE (A-D).
(A) Axial diffusion weighted image (1.57T; TR 6,459ms, TE 10lms, 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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Anti-GluR Abs ELISA OD value mean #SD (normal value):
GluRe2-NT2 CSF=0.162%0.055 Serum =0.432%0.133
GluR¢I-NT CSF=0.231+0.102 Serum =0.535+0.160
GluR82-NT CSF=0.172+0.086 Serum =0.583 +0.148
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Eruption
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Consciousness

disturbance
CSF-Protein (mg/d})|] 83 265 44
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62 . 0.983 0478
CSF €2 C 1428 0.861
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82 2267 0.846 )
Admission dayl 8 15 22 29 m 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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day?2 . . ’ day43

2 years later

Fig. 3 Fluid attenuate inversion recovery (FLAIR) imaging (Coronal, 3.0T; 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 Stiitbgen Matsuse et | Meguro et | Ishiko et al | Sasakietal | Kanoetal Kobayashi
al (1991) (1998) al (2006) al (2007) (2007) (2009) (2009) et al (2010)
Reference ? | Reference ¥ | Reference ¥ | Reference 3 | Reference @ | Reference ? | Reference ® | Reference 9
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 Increased 83 mg/dl
Cells 5/ul 9/ul 30/ 5/ul 20/l protein 24/pl
Therapy mPSL pulse | CPA pulse | mPSL pulse | mPSL pulse | mPSL pulse | mPSL pulse PSL mPSL pulse PSL
_ IVIG
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 = | GrRE) Ab
CSF)
GluRé2 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 coronal) (L5T).
Diffusion weighted image (A; TR 8,000ms, TE 80ms), T1 weighted image (B; TR 2,000ms, TE 10ms),
T2 weighted image (C; TR 5000ms, 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 hypermetabolisi in
bilateral hippocampus.

B2/ (BEEER), & ¢ 12mg/dl ¥ 62mg/dI (L4 : 94),
1gG index : 0.81, HSV-DNA-PCR (-), FWHEMMILEE  classI
Th-olz Wk SRICePHEELALD.

ABRFIEER MRI T, Te - FLAIR TR ELICE
& B g% & L 7= (Fig. 1). 2-18Fluoro-Deoxy-D-Glucose Posi-
tron Emission Tomography (FDG-PET) i&, THIMEEELIC
EEBEBIIALDD L, BED S DMBALICEEEREI
h o7z (Fig 2). B Single Photon Emission Computed To-
mography (SPECT) T, FHIAEJEL - fMEREICHEED
MEETZEARE D2,

ARBRE SR EESEEAERICBIEL, To%Rk
{47, BEESMRI % PET COMBRBMA LD, LHRM
gEBWL . EEEWESEEL ) 2V PET 2T L7
HUEEHI AN TE R e d o /. BRI D WMSR 12 TRIRE
- RRSIRE DICEERA LD WHEE LTECIEA
LRI R S 720, REREERE L. ¥ AT
{ RN AFHE(RXF VTV F=va ¥ 500mg/H, 6 HH) %
AT L 72 RIS — B OSBRI T R, MM AR & B L
WRRPAET, BWERRS 220, MEEHRERE (TR350
7T 4L, MELEE1500ml, 3 HE) ZBIRLA. SHICK
RHIEY 17 v PE (400mg/kg/H, 5 HRE) & #AT L7z
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Fig. 3 Clinical course.
HC: high-dose intravenous corticosteroids, JAPP: 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.

B, BEOSREE AL D BHEENRICBNT WMS-
RICCHHE L SHEMEEE HEEERE, —RyREO MR
BERgEEN LR L2 (Fig.3). L L, BEBEOREE
EREEERE L2 BERBT U/2EE MRUICK & 228 a4k
{, MEERSOEEFRIIERE L2 SERMERALIE,
L NMDAR #ifk (NR1 + NR2) & T GluRe2 Fidk & d IZfiET
IR, BB TR, ¥t Ma2 SURIZIE I CRETH o 12
—7, IiEF O VGKC bifk, $t Hu Hifk, ¥ Ri HifF, 5 Yo
ik, ¥LP Bk, $L amphiphysin Hiff, T Mal Hiff, #iRe-
coverin PifBld Wbl TH o 72 :

M2 Pk TH A L h o BB R T I — %2

TL, BEILABEHEO 2011 FE6 AICERBECERA LD
= R BRSBTS T TR ERE
ZHICV 2072 (Fig. 4). EREEREOHZRIA L DR o
7o, FORER, BERBREAEDTHERW. 20114E7 AKTL
LHEEMRI CRESBALOSESBEEEHERTERL, B
T, BREILZDOOREEEEIRTL TV,

z =

AEFNE, ERMRICHAOEERLCEEFREAL
B, HOHENTEEDBRM A% 5 7205, BT % BTH &
2RE L7z L 2 A5 Ma2 ik, 5L NMDAR HifF, #t GluRe2
PR B TH o 72, P Ma2 FLEB MR 429 & $ NMDAR
TR T 5L, BRTH B L, EERVEED
BAMERENT TEIT LTV DI L5, BEIZH Ma2 bk
R TEM L T b £ 2 72, 5 Ma2 PR & Tt
89% U EOHETER*4H T2 LOHE DD Y, BEE
BERELALTHEIEDD, EBERTH - AT
Brao—2T L1 7 ABRCERBREEA LD, BEHH
M CHLEEEZA LD,

RIS BT B Ma2 kB EOTMEM % T L7 (Table
D). #AEFIE LD SBORELDH Y, FE#di 35~69 F. %
i, Bresl, LM 2L BHICE . BEBRIL, 34028
B2 2P9EE, 3AETHTHD, 0oL & L%
Thb. DRERE, 8B 5 FNLEIR, B/H, 45 ER
ERHED. FOMITIE, TONAL ERRL N, B
MRI OFHE L, £FITHEEANEESLREREE LD
A&, TRITMA 3FUTIIBRTE, WEich b, MITEH
B EHL PRV REIOERIEHEERELBEDS
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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 1$muno- Tumor resection
erapy
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 allV 2006 ‘36 M | unknown amnesia, progressive right frontal, | effective | testicular | unknown
hypersomnia, muscular bilateral (HC, IVIg)
diplopia, atrophy of mesial
convulsion upper limb temporal lobe,
cervical spinal
cord
Matsumoto et al '2 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)

BMEOHRTH D, MEEF L 9 B S »ICERIRERI D 2 v, TR
MRI BERESBERBOREBR LT WS 7280, ZOREH
BERDBEINALEZ SN BRE LTOREBRED
R, 3B S5FITHEMTH o 72 ABIEARFILUATIEER
ZFNERIBREE, S0 - O, BRAER, BEHRIME L2
Sh, FHCEREEOREFRLZEBELTVWEDHOR
Tedro iz RREEE R, AR S SR ERE L RHREE
BEICAR SR, S SEIRERE I, AEREERE L KR
RREEEICOESNS. REMZ, AKE, SHGREREL A
LD, TD I b RIERE TR E I E L, A
R EIIIRA L7, AR R E O RER \R R RS
W DHAEEESRE S, BEORF i 8 BT 6 BlICHE
EVRER SN, 2095 5 FUCHEEEE * & & o7z, BEEHER
O TIRFERZ AT L0125 8. 1 515%), 2 Fl—ERIC
BR), 2 Bl ESITH o 7z BEERLREREOHREIIOWN
TOWARLYDOIRETIL, 20~40% DIEF THEFREROEST
PEL, 1/3BEIRETLILEILEOTVE. SEOKRET
1, §FHFEFI T TP DEFICHESALNTED,
Ma2 iR RO BERSERE W LR SN, BE
BEOADEBET HEEEULBRRIMRIFEET L 1D
0, &%, BEITHLEFDHLHEBbN.
ARIZBWTEEORMEREOLERIL, BES DR

Hu 5u4f & Bt GluRe2 HifE D& 49k L7z 1 #17, Tachibana & @
¥l GluRe2 ik & L NMDAR A D& L 72 1 P 2 &5
DHTH - 7z HRIIC S H Ma2 Fikid ok e o
AR, IMR2BAICE L TERBERBANS 2
%, 38 Bl DHL Ma2 ik OB EF? T o AS I
L. 22 FlOH Ma Jrik 08B Tik, H—iT Hu Hifk s 7%
L7z 1 Bidid 5. AFIDHE Ma2 ik & o Btk
EEFLTVAZERAR TR THo7. BKES TR
BURIZH 3 % $T GluRe2 HifB A5 BB R4 IC S LT 728
BEEZEREL TOL. MRNEOESH L Ty AERITIE, #
B2 BREG S B L Tv A MR, S TS W IEE
TRETHILT, BERRICORPLTWEEND S 5.

FHRXOERILE 198 HHE - RERMFLTHRELL.

B REFAOZREZ RN FE T LAEERECER
LEd. BREREMHENE EH B%E G VGKCHE). #
BREMEAF FEHERLF%ELE (B amphiphysin Hik).

XAFCCHEL, BRTRE COIRBICH 50%, 9 Mk
HFWFhdF) FEA.

X ®
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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.”, Yulkitoshi Takahashi, M.D.?,
Keiko Tanaka, M.D?, 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. Ma2 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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<#FEWmHE (1)—3>

B R TR -

fED M - IR F — A

=% R

BEE BRELICEHBLEIBFRGICE > TRR/FERIT S22 2 RERK (BE) K12, BHRAREFES5T3H
D&, WEEBHFEETIHOFFET 3. ZEORNTHEREENEICHT 3 ECRAOES T 3BE TR BN
FHEIRWVWEEN S, 5 NMDA # Glutamate receptor (GluR) A DS T3 RKIE, NRHS WOFEBETL{ 5V
DHRACS L, VRRIERTRR, HdH NMDA & GIuR ORZE{LE 5 L, NMDA & GluR $5HifEFE—#geims]
#4560, BRERERBCTEZELS5NTVS, i voltage-gated potassium channel (VGKC) Hi{s0OE5$ 3
B¢ 1 (237 Leucine-rich glioma-inactivated 1 (LGI1) Hifk# LU contactin-associate protein (CASPR) 2 Hif$
ICLBRBHFH DY, BHICSEV. o-enolase D N RICHT 2 ik (Bt NAE Fifh) 1o & BB RBEEDEERISRIIE
EL, HTPOHBIX I U~ JBMBAI TR NAERBIC L 2HEBHHIDETH B.

(BEER#HE 2012;52:836-839)

Key words : BOEMEER %, HNMDARGIRILAE, HVGKCHIE, HLGIIHK, #iCaspr 28tk

7 1 VAR E RRRIG

T4V ABRETHOICHE SN2 REIIERARE (BXA
%) (innate immunity) T, 207 7—Jh Y ORMH,
Natural killer cell (NK #f1), ifk% &8O m%Ei 238 C
W, BB CHRREFENICEHVTVS Fig ). BAL
7= 4 WA ® DNA 72 ¥'1% Toll like receptor 9 (TLR9) I,
TANAESY 8271k TLRA KEE LERBESEEH S R,
WA VAEEOH B IRAL ¥ —7 20> (IFN-a, IFN-
B) R, KEM,HF A b 4 ¥ ® Tumor necrosis factor o
(TNFo) % L OFRPFEINS. w707 7=V O0UT
AHIL12 1 NK a2 EHE L, BEMREZ TR - X
HX TNFoiMEBEREZEBELIRBLTL6LAD
F5. TNFaiZ & ) BRERBHOY) Y NRPFERT L L, BUR
L HERRH T H 2 BIRMIRRAT) VRIS T Vi
BicEE, HENENT/ -7 THlRZ7 7275 —1bL,
BEBEFBH SN, HERENT 722 ¥ — THRIIR
BISERN BAfEEMLL, NAELZFET .

B (BHE) DM

BT BIR T A BRI - BEICIE, V4 VRO PR
BAOEHEREIC L A REOMBA =1 REMWE (AR
R, RARBRELZ LWL D o TREII WA RERISIC
Yo TRHEERMEB S 5 2 KEMR GRE) 583 h3. 2
WHEREIL, ¥ 1V ARREE (B2 VT2 OER) B RER
ZRTA, BHF DY 1 V2 PCR RED 5 v i3 H R e
FICX o4 VAOHFRARARAERRENTES WD EH T
55, 2RUEBEOLZ QB2 AR UBRT 2720 01%H

2RHOMERY, HABEOEEZHBRLEBICHLTET
BECKELEBZNATLEY ] BORENNST5HB
LEbNE, HEREN»DBEEBE) X, By
DRGSR EATIZFEFICHRERIHIE L BRRENEES T
BAVINIUFREREY, BR#LLOBREERBEYS
1 BHTHRAERFHR UVESREFBEE T AEAVRR
HEEDZERMS (non-herpetic acute limbic encephalitis,
NHALE) 2 ¥35 5. BEY 4 VA LHRBILTLL 151
DBEBICHZDITTREL, £ VIV HFT 4 VARSI
SalgEicE, OF4 VA4 vOBBETAEL IV VYK
i, QB ks 5 ¥ 5 NHALE, @EC R Efiia g it
T a2 53 % Rasmussen SEEFH R L2 5. BfpIc X o
THFEENLHOCREOBHIZ X o TRHEDRBIIEH ST
L, FEREHIBERELTVATRESS L EEZTY
5. 3%bb, AR TIIEREEIC X 2 REDPRRUNS
{, 2EHVUBRCRARSENERLEIC X 2 BRY % 1~2
BTRFTHHEIL . MEREREICHT 2 H8Hi4k08
55 oA TREBEHFENRVE NS,

HCHEDOES T 2HADESE - &%

MBRRECRR T2 MBS F IR L b2 S Rk
DHE L, 2001 £ D voltage-gated potassium channel itk
(Bt VGKC #ifk) 1 &k 2 BEEERIFERMARICHE T 5V,
2002 F£i2bhvbhid, NHALE % 4% &R REF TH GluN
2B Jitk (i GluRe2 ¥ifh, HINR2BHUEL LTI 3) Bk
Bl % & L7220, 2 0% 2007 4212 Dalmau H IR EAHEZ
L) BMIBRME (NHALE-OT) I281) 5 NMDA
£ GluR &4k 45, § NMDA & GluR fikH» M5
FTAWMENELMONB LA Lol 20O 2009 E121%

ETHREEESERTAPA - §RER L ¥ — (T420-8688 EHRITERX 1L 886)

(%448 : 2012425 3 23 H)
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VISR AL ENRZE - IR DTBWF - WA F— A 52 :837
o e ST SO »
A e ;* o KA INHALRD
CONK AR D
TR LA J
IENGg TNFa | 7\
I L2
iy ;
'»v4wxDNAanw :
{27 A W ARS8 7= TLRA ]
B e 5 B Uk 14 blEE AL
%/’\
001 23 456 7 8 9 10 (MK
SIS TR O AL & RTRI-BENAS B M- BRI, p83, MITLAL A YR
Fig. 1 w4 W ARRBRHE L R4 - JE.
Table 1 AR THUEGN 4 B Hidk & RS D FFRL
YiNMDAR fitk | $GLGIL Gk | fi Casprodict | PLGARMR | HLAMPAR g cap gk | miawrpiss | FLNAR
e 5r 0 639 30-80 46-77 24-75 3887 P AT 2885
673 (Mean 265) (Median 60) (Median 60) (Median 62) (Median 60) (¢4 58)
jid3 AR > i 65% Y 85% % W=%& 90% Lotk ek 81% %
A B<&
HSTSIN L | I *wu: Morvan i 388 | RoREREEE, KR Ak, i
e A ety “(Aﬁ)\/u”éf’F B mpes 3437 o—-2 X,
’C A, » /v%%{’k TS BUS
Hepi 50% MRI G2 | 84% MRI 54, | 40% MRI#i% | 66% MRI %525 | 90% MRI#§% | #i GAD Hidh 100% TPO
60% % Na I05E >1000U/ml Hilk,
MRI iE4
JETeves JU LN Ih TopaLT 72 & 60% WiZk | 70% BidcA R X In B4R L
MfaAsA
Btk 7 1gGl Stk 1gG4>1gGl 18G4 >1gGl 1gG1 F4k ? 1gG1 Efk IgGl &k
5
ik Lo BT, HiARE TR RS TR 5 1B PERR B ShfiEhE A5ua4d ¥
5sd Y (&t 7%

PUF a3 % 51 JASCE © Lancaster E et al., Neurology 2011 : 77 : 179-189. Vincent A et al, Lancet Neurol 2011 : 10 : 759-72. 2K HI3®, Bio Clinica
2009 5 24 : 1199-1205. NMDAR, NMDA ¥ Glutamate receptor: LGI1, leucine-rich glioma-inactivated 1; Caspr2, contactin-associated protein 2;
GABABR, r-aminobutyric acid type B receptor; AMPAR, a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; GAD, glutamic acid de-

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

i GluAl/GluA2 Fitk i B EE MO RN 2 Bl s &
R, 2010 1P VGKCHED LY b — 7B K+F ¥ 2 NV
ZDOLDTIERLK+F v 3 VITH A T 5 leucinerich
glioma-inactivated 1 (LGI1), contactin-associate protein 2
(CASPR2) TH 5 = L 545 S h/z¥. Vincent H DR LA
?ﬂﬁﬁ D VGKC ik ol i, ®Lo-DTX T VGKC 2 i

L, BEMEZRELELZBSEEICIVHES AT
A, VGKC#EETHLEZ LN TWBAH IgGi, VGKC
T { VGKC L EAKE KT 5 LGIL, CASR2 IZ#4& L

TW/zZ EABE L 7.

BT 8 TEH Lo B OHAENMER O BE BE) 253 &
T3 (Tablel). EETORIFRMEERETICIL L, B
KOBRIZBEHANVARE (19%) > Acute disseminated
encephalomyelitis (ADEM) (11%) >#i NMDA % GluR #4k
Mg (4%)>KREFIRBE 7 1V AB%E (4%) >H VGKC
PERE Q%) OIET, BECHAOBEKT 2ME TN
NMDA # GuR ikl X B b DHH W E SN B, FRICFEL
HECHAORETAREN ) B, RENLZ I OOMEEIR
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2 B
Plasma cell P s SRS Plasma Celf ny %&Wf“’”‘ "~
B @ ot Anubodlef::‘/g’
Antibodies 8 o 7
- s B
b PR O //7/” : b i S }x}\&/ Insertion of
et 4 7 Neuwron Internalization of - ANy 4 $E22 NMDAt
o NMDA-type GluR Pl e “type
N ' yZAVEs GluR
14 74 i
BBB 7 § G BB 77 S
P M N / :
‘ 7 3‘\}" }“ . /,/ §ua.
# odi o, #  Antibodies 3
: f;?}f&df\?&;; A- /f against NMDA-
j/ type Gluk jjo e OhR 2P0 GlR]
!’ ? (NRI)
# - Antagonistic effect || # GluRe2
- (NR2B) io NMDA-type ® Neuron 2. (NR2B)
-4 GluR membrane %235
Hikeded G
Fig. 2 HiNMDA B GluR Hifkfge (NHALE %) % &5t NMDA & GluR #ifk.
Wy 5. BIEZE6HTAZ 2% L, 85% 2B, Neuromyotonia,

# NMDA & GIuR JAFE D5 T 2 %

ARPLAREIFTLSVORA (FH265m) 124, B
BEHMH LTEHORE 2 YOLBRRERTERL, 20%k
BE-BERDAOLNDL I LN DHSB(Tablel). PRI HEL S
BT AEMNTREELRDIEHFEL, BHEREREOHE
MEER, ONOTHEES 2 EXARMICHE 205D 5.
NMDA BIGR & Z R T 2H72=y FTH B
NR2B (GluRe2) % NR1 (GluR{l) ofifastr 24 v ¥

F—7 T BHikd, NMDAB GuR ORELEBZ L,
NMDA & GluR e A—BaiHl %2 26 L, RkmEiRic
BET 5 LEZLNTWE (Fig 2). JUEIZDWTIE, K
TEA SN TmBREM ORI & ) HFREHERICWA L
T Ahbhbh® Vincent D3 &, PERMHZERICWIzoLBHE
ML LT 5 &9 Dalmau $A5H 5. HEHHEHE
P HIHET S L& NMDA B GluR 2SHIRIRICHEIFA - HERS
NTHEREIEET L EbhbhIEEX T, 1 IRER
RIS BRTEHFTH - ADL FRIEBRWY, BT THHE
BIEA60% BEICES. FHLIHEHED HP (attp//ww
w.shizuokamind.org/wp-content/uploads/2012/03/06-1-2-15.
pdf) ZBREW.

i VGKC RE&BRGORMES T %

i VGKC i id, FEAVRAMTZERME D 20%
o, HEMCHERL, EREORERZ LB L SN, S
UHDY, REEE, TA»A, BEWMEMSE 2 EOERSIS
WEER Tz, HULGI HRIC & 2K Tl 60 RETEROE
FlicHBYE - BECEEESE - TAPARMEZ S 7274,
MRIREFBHRETH S L &N T 5 (Tablel). H LG
RIS 5RTERTDH BH Caspr2 BRI X B %0, 19

TR, BX, DR EOBHER, S22 X0HERRES,
HRERMEAE 2 EOERE 23 % Morvan fERE L W BBE
BEEPRT LISV ELEND.

o-enolase O N RIZH T 2RBDOEE T 2 BEMRIE

HARREEERFRREGERR I b2 ) HOREER
ET, 20BBL0BBICZEBEOE -4 dY, FH58
BMTHRMT S (Table 1). ZHICH L, O[MEMAEL (7 #D),
@EREBRREALY C8), @7oft UMEERAEMM) ORR
AT eh, BBERANRYZ I ABEW, Bifv—h— LT
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Abstract
Diagnostic and therapeutic scheme of autoimmune mediated encephalitis/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 observed, and antibodies to leucine-rich glioma-inactivated 1 (LGI1) and contactin-
associate protein (CASR) 2 are found as major epitopes.

Patients with Hashimoto encephalitis mediated by antibodies to n-terminal of o-enolase (NAE) have broad
spectra of clinical characteristics. Antibodies to TPO can be the marker for diagnosis, and thereafter, confirmation
of antibodies to NAE is necessary 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 channel, autoantibodies to LGI1, autoantibodies to Caspr2
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FECh ol FO7RD, 19944 IHE S 1
HSV Ktk CHEEE O & IF 0 2 WIEBIRE R JEA b
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encephalitis ¢ NHALE) & L T4k & L %%
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FFHM (V-methyl-p-aspartaté=type glutamate
WAL Uy AF v R
(voltage~gated pota»»mm channel * VGKC) # &
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e (GR) W 2 HRHRER S B a0t 5
7z NHALE 100 41 (A +/DR) o7 — ¥ &k
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EER AN DS ot (BT A

W %

BRI 20 X OFHEIRIZ 75.0% 0, BB
F (35%) >ME % oo BAGERER (25%) A%
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HSV L iE R s w5 5, @ R NR
R B SO DB - AT NHALE
OERE L BHTT A (R 2).

NHALE o> MRI $EHCRENI% (DW1) Ofsix

W 5 Idh WO IRES BEL L) Kk
W ADC O 2R 9 DWIEE B2 A B %

S EDREETH S (K1D) A, SUEE 14.3%&
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3.3 O LR A LN,

PONR il (ELISA) 13, NR2B, NR1F#ic
38 B BN BT, SR L
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@) BEIAILAZAL VAREOBE < 2. B HSV 0B Baxl (—)
. .3 %E%}in HSVIEEERR (=)

*@% ' {1 B POR ICA3 HSV—DNA 188 (—)

SEALAA BRI R

@ EOEH NMDA BV AR 3 BR S kit ik SO

B 2 FEANANAERIBIBREROBH IO~ F v — b
MEROREEEETET IR L LT, (?2 /SRR AL <20, @ LIRS
FH=HEERH S/ MR- FATA T /BTN T I 22

A, ¥ GluRe2 (NR2B:
D5y

GNZB-NT2 HilE B M GIuRe2 (NR2B {BIu?JZB) NTZ ik oE
20,. . der e

ann Whitney test, p<0.0001

R
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ELISA (OD)
ELISA (OD)

051 T S At

0.0

. P "o 20 40 60
NHALE Conirol Days from onset

B3 BmHNMDA B IL 5 3 BB Rk
N-methyl-p-aspartate (NMDA) 723 L ESRE (GiuR) DY T2y MIENRI,
NRQB REHFBY, ARACHD NED,S 4 DOBRMBEME #8T, MRNELCERIBETS

W E & o T B, ¥ GluRe2-NT2 ik, GluRe2 (NR2B, GUUNZB) SF-o#fast N
?&&?’i@t‘."é‘@ﬁ%’(’ i GIUR Z1-NT #fduE, GluR €1 (NR1, GIUNTY ST OB NEER
@1& T53 ﬁ‘ Cé@o

Y A ELISA 10X 245 NREUES, Dalmau 59 Wa, BEEGHK, #0NR Holks &% S0 i
FiI%E L 7= cell-based assay <. Ji HYCNR BAMT  LTBlTs (82).
HY, TAPARESZETLBIERI Mg ST
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B4 RAEHRERGR

MRS T S R OISR

HNMDAR | HLLGH | i Caspr2 | #i GABABR | #i AMPAR | i GAD | #i GIyR
| UK fiudk ik itk itk fiitk itk
RN 689 30~80 46~77 2475 38~87 | HURA
() {Mean 26.5) | (Median 60) | (Meclian 60) | (Median 62) | (Median 60) | 4% ot
2 MR B> 65%% 85%% B=1 90% it foit 81% 2l
M Bk
BORRE | BAE, BEEAM, S Morvan i  |AABREE, T| RWERE | TAnA, BRI EL | REME >
gens, RRMEE1IT, RO R R hotr heAE BIEMM T4 [HiRE>
&, ) %, ThADA kv, Ll 3R, | Sigesng
S i MR G s
BT 50%MRI 84%MR! 40%MRI B86%MRAI 90%MRI HGAD# 100%TPO
I AT, 60% |HE Iz e {4 >1000 Lk, MRI
{& Na Il U/mi IEH
BB A 18 | 9D LA AR Eh MRS |B0%MMERR|70%M A | Bh | SEARL]L
o »h ¥ 1
EARES IgG1 £tk |IgG4a>IgG1 |lgG4>IgGt |lgG1 ik |7 IgG1 E&{1gGT E ik
P |aebReE, | BUER | HBCHES RR| ER (MMBE [RGEE ATOCK
: WHHY ' AW [HW

NMDAR : NMDA % Glutamate receptor LGl : leucine-rich glioma~inactivated 1 Caspr2 : contactin-asso-
clated protein 2 GABASR ! r-aminobutyric acid type B receptor AMPAR ¢ a-amino-3-hydroxy-5-methyl~
4-isoxazolepropionic acid receptor GAD : glutamic acid decarboxylase GlyR ! glycine receptor NAE N=
terminal a~-enolase.
(Lancaster ©, atal-t Nearology 77 1 179-189, 2011 ¢ Vincent A, et al * Lancet Neurol 10 1 759-772, 2011
HE T Bio Clinica 24 ¢ 1109-12085, 2000 & 0 4

, BUEESBIARIC X B &, A OBBIE HSV N

. %?3}%’?@?&%%%@%@ ) - (19% ) >acute disseminated encephalomyelitis
o (ADEM) (11%) > $it NMDA % GluR i 45 i 28

BAECIE ST Lo B BVHLAR A FEVE O 82 (A96) >RSI o 4 L AR R %) >
i) e TwT (38), Ihsoficifa  VOKCHKREE (3%) olit?, HEREOM®K
VEDMAIM A AT b DA 59 JETCOWMY  F BMETHH NR HIHIC 55 b 02w L
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