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Efficacy of Repeated Adrenocorticotropic Hormone Therapy in
Patients with Intractable Epileptic Spasms

Mariko Ikegami, MD, Yukitoshi Takahashi, MD, Hiroko Ikeda, MD, Katsumi Imai, MD, Hideyuki Otani, MD,
Yuko Kubota, MD, Hideo Shigematsu, MD, Rumiko Takayama, MD and Yukiko Mogami, MD
Department of Pediatrics, National Epilepsy Center Shizuoka Institute of Epilepsy and
Neurological Disorder, Shizuoka (M1, YT, HI, KI, HO, YK, HS, RT, YM) ;

Department of Pediatrics, Tokai University Hachioji Hospital, Hachioji, Tokyo (MI)

Objective: We examined the effectiveness of repeated adrenocorticotropic hormone (ACTH) therapy in short-term and long-term sei-
zure control in patients with intractable epileptic spasms.

Methods : Twenty-five patients with intractable spasms, in whom epileptic seizures were not controlled or relapsed after the first
ACTH therapy, were given repeated ACTH therapy. The short-term effect (seizure control longer than two months) of repeated ACTH
therapy was analyzed, and the long-term effect was estimated by Kaplan-Meier method.

Results: Short-term seizure control by repeated ACTH therapy was achieved in 13 of 25 patients (52.0%), and in 5 of 13 patients,
seizures were controlled by ACTH therapy at higher doses compared with the first ACTH therapy. Short-term effectiveness was obtained
in 76.5% of patients who had epileptic spasms alone at the time of the second ACTH therapy, but was ineffective in all 8 patients who
had multiple types of seizures, with relapses within 2 months. Short-term effectiveness was not associated with clinical factors such as
onset age, age of repeated ACTH treatment, and EEG findings.

Regarding the long-term effect of repeated ACTH therapy, the period until seizure relapse was significantly longer in patients with
epileptic spasms alone compared to patients with multiple seizure types. Spasms were controlled in 5 of 25 cases (20.0%) at the final
observation. In patients with multiple seizure types and patients with onset age older than eight months, seizure control was not obtained.
Long-term outcome was good in patients with treatment lag within 2 months.

Conclusion:In repeated ACTH therapy, seizure type seems to be one of the major determinants for short- and long-term seizure

outcome.
No To Hattatsu 2013;45:281-7
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FIg I UBRRE(GIUR)

GuRIZHEIEENETHE NV I VBRDOT
BET, 437 F v A NVEERBEDFAET D2,
A F »F v 2 IVEGURITEE A IZN-methyl-D-
aspartate (NMDA) !, non NMDAZ! ¥ orphan {2

S8 X1, non NMDA# iZalpha-amino-3-hy-
droxy-5-methyl-4-isoxazolepropionic acid (AMPA)
BepA = VBRIHEENS, ATV Fr RV
BIGRIZIZEH OV T2=v M sd Y, 5F%
BESFEET S (R1). £V 72=v PENXE
PFHBESACH Y, 4 ODEEERSEETCE
BRI A EBBETH S (B 1-A). HE
PHHET, ~ 7 AORIETFHTP L Ofrd (GluRel
2E)ET v P ORIEFEATY L D% (NR2A

®1 EEITN2ILBERGY T2y POGEE, BEECRERT

Sub- Nomenclature of subunits | Plasticity of | Learning & | Neural pattern| Voluntary Expression
families | Mice Rat IUPHAR | synapse* | memory® formationt |movement? P
AMPA al4 GluR1-4 GluAl-4
Kainate | B1-3 GluR5-7
v1v2 | KAL KA2 GluK1-5
NMDA el NR2A GluNZA O O diffuse
€2 NR2B GluN2B O O Forebrain
&3 | NRC | GmN2C Cerebellar
granule cell
e4 | NR2D | GluN2D O Thalamus,
brain stem
1 NR1 GluN1 diffuse
%1 NR3A GluN3A
X2 NR3B GluN3B
GIuRS 51 51 GluD1 Inner hairy
cell
Cerebellar
82 52 GluD2 Purkinie cell

* TP, tMorris water maze, *Brainstem trigeminal complex, * Open field test, JTUPHAR ' International Union

of Basic and Clinical Pharmacology.

* Antibodies to GluRe2 (NR2B)—Significance in neurological diseases.

** Yukitoshi TAKAHASHI, M.D., Ph.D., Shigeko NISHIMURA, Emiko TAKAO, Risa KASAI & Hiromi HIRAMATSU :
ELREREERE TAPA - HEEHRL Y 5 — (54208688 B REIEHFTERXE11886) ; National Epilepsy
Center, Shizuoka Institute of Epilepsy and Neurological Disorders, Shizuoka 420-8688, Japan.

wex 36 B RFERZEH/NERIESF ; Department of Pediatrics, School of Medicine, Gifu University, Gifu, Japan.
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A. subunit

B. hetero-tetramer complex

C. hetero-trimer complex

GluN2B

GluN1
(NR2B, Glue2)

(NR1, Glug1)
Calreticulin
i

o Calmodulin

® (a2t

1 NMDAR!J N4 3 L EASREDIEBE

A NMDABIZ V% I VEBEZEGRDOT 7=y OFER, AN CHENErL4DOOBEE
BEMLZ AT, HBEPMENC CRIFET H3LBEEL L o T3, B,C . NMDARI/ V¥ I VB
FHFENR)IE, LEY T L=y FThBGNL(GluREL) (NR1) &, GluN2A-D (GluRel-4) (NR2A-
2D) 3 A\ iEGluRy1-2(NR3A-B) b Vi o =T EH 722w b A4 D, HIZIE 3 oRE L4 &6,
3EFHEER & 5 T\5 (Mol Cell Neurosci 2001;48:30820X W 51H). D4 EFEEIZIE, &
B T2y VETEY Ty NOBADEENRT—UBHLEENT WA, E  NROIELE,
SEMREEP;L L IWEABELTHECRYT. BV 722y b CEREICIZY I MEERDSTF
2 EP4E&4ELTWwA, (Inactivation of NR1 by Ca-CaM : Cell 1996 ; 84 : 745-55, Neuron 1998 ; 21 :
443-53. Interaction with NMDA-R locks CaMK II . Nature 2001 ; 411 : 801. Ca influx by anti-

calreticulin antibodies . Neurosci Res 2000 ; 36 : 285-90 & ¥ 51 H)

), 20094F 24 ET & M7z International Union of
Basic and Clinical Pharmacology IUPHAR) D4y
&3 (GuN2AZ ©)55h 1), Lk, ITX, T
b OBETFEFNCIE 2% D AEEESRSH A, NMDA
FIGluRiZ, #ZHE 7% 5GluN1({1) (NR1) &,

GluN2A-D (e1-4) (NR2A-2D) & A\ FGIuN3A-B (x 1-
2) (NR3A-3B) L vio /-7 o=y b4 DF 7
E3OoRELI4EFRIE33EFREEHES
)2 h(H1-B,C), BADFT71zy b EE
N =B B EEINTWAE(H1-D). NMDA
FIGIRIZA A v F ¥ 2N E LTOBREEDH R S
3, EF T 2=y FOMBBAD CERKFAL VI
13fE 4 OMREABRISES TAEE L, MRS

BIEICLHEE TS (K 1-E). GuRDAEFER#E
BRI IRIC 7200, S SRR RERDR
BEIZHGRITELES LT 299,

GURILIADBIEEFRREDOERE

GURICIZERED L H It FSEL2T T 77 3
)=, ¥72=y FFEBHZOT, TOHEDHUE
S FEEIRIDOHFDY, RERLOPPDY
PRI NTE .

19944F | RasmussenfEEFE T, AMPAZIGIuR
D—DDH T2y b TH5HGA3(GIuR3) 1237
TEHED, 72—V arEREHVEA LY
70 v FEPB X UGluR3 % transient transfection
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A) Cell-based assay

B) Immunoblot assay

C)ELISA

O N O oA

1. [GIuNT (NR1) +GluN2A (NR2A) ]
2. [GluN1(NR1)-+GIluN2B (NR2B) ]

3. whole molecule of GIuN2B (NR2B)

GIuN1 (NR1)-NT
GluN1(NR1)-CT
GluN2B (NR2B) -NT2
GIluN2B (NR2B) -M3-4 I
GIuN2B (NR2B) -CT

s
\ . i
An000
BRGBLOLY R
GIuN1 — GIuN2B
(NRT) (NR28B)

2 NMDAE TV % I P BERERMFAER & T ORREA

BETEZNMDAR Y v & 3 ¥ ERSAE(NR) 3T A FRIERE & 2 0HE
RDEBLZRT. A2BHEOT 722y e ERERERCRRSET, £E
DOMEHRAEE & B CEEAHEEL L ¥ THIE & 75 NMDAZIGIuRL & (52
ONMDARFAE), 2 @ [GluN1(NR1) +GluN2B (NR2B) ] % %3 & ¢ /-HEKH iz
ZHUE & T 55483, NRL and or NR2BOMIRS M A 4 Y 2R & T 54T
»%. B:GuN2B} 7 1=y M FEEZEMGFHELSEZNIHITHBATT b
FHA 2V YL AT LTEEL, FOMRFEVF—beRRELTSL/ TR0y
b THIE T AP, GluRe2HLE L IFEIN, GluN2B(e2) @RFFEHE L LTH
FROEIPERREE THHGERETS. CI ¥ 722y bO—EDO AL~
DEBARTF FEFUE L LI-ELISATHRIE T 551F. 6 ONR2B-NT25if&id, GluN2B
FFOMEANEORTF FEHRE L THHETHS.

L 7-HEKH#iAE % B> 7z cell-based assay T &
n7®. Z OB GIUREA & RE & OER%R
DIBENTHA.

bbbz, NMDARIGIURO—DDH 712y

 T& %GluN2B (GluRe2) & NIH3T3#a # &z
FHABAICE D REB S, MR EY I -2
RYT 7Y NT I FEXKE (PAGE) %, = b0
O —REIEE LR L U S, ZRIUE
W TGUReHIFEDERTHIET 5/ 4./ 70y
MEZHL L (E2-B)Y. ZoFMEIEAEARTE
[GluRe2HifE] S IREN T E 7. 20024 12~V
A2 ST 7% (non-herpetic acute limbic
encephalitis : NHALE) % & €e X S TGluRe2
PUEBIEE % 25 L7, 20034E |2 13 RasmussensiE
BETOT— 5 EHE LY,
20074E{272 % &, Dalmau % IZNMDAZIGIuRD
GluN1& GluN2A % 72 (ZGIuN2BE2 EH T AR
% — % transient transfection L 7-HEK#HIR DA
BRAL VI EBETHEE TS, LD ERC
EVWETOBCHAENEECREL, WEHFE
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FE% 9 SMDERR AL BT 2B EFAORE
=57 o 72 (B 2-A)¥. Z Dcell-based assay iz &
W & N D HE (Dalmaudifh) (2 2 B L EDT 7
2=y b ERERIIERET A L ENTW23®, 2008
42 7% o TDalmaub &, % < #°GluN1(NR1)
(GluRC1) DFERaSE I X 4~ (N %25-380) & = ¥
M= LTWVBEHRELTWEY, ZOPiKE
HATIE [NMDAZEAHAE], TNMDARSA]
EFHENTE -

N F CONMDAEIGIuURIZA T 5 Hr{fRlEEE
(A 27 71y M X BHGuRe2PLE R cell-based
assayll & 1) Dalmaudiif) (3 ZEHICREEN D -
7=4%, 2008%F, bbb ILiZGluN2B(NR2B) D N
KHBIAL K 2 4~ (NR2B-NT2), EE@EIIM3-M4
B OMBLSE F X 4~ (NR2B-M3-4), CRMILA
KA 4~ (NR2B-CT) D_7F K48 L, ELISA
IZ& D GIUNZBE F X 4 V3§ A% EEE
HETHREER{L, HEOENEE»LIE
BROHENTEE % o 72 (F 2-C) 101,

2008 EEREADHF HIE, GluN1&GluN2B
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(Immunoblot)  (Immunoblot) (ELISA)

1gG IgM
B. BEHNR2B-NT2#i{E
2.0 7 Mann Whitney test, p=0.0001

Abto GluRe2  Abto GluRe2 Ab to NR2B-NT2 Abto NR2B-CT Abto NR1-NT Abto NR1-CT NMDAR complex

5 . 5

v O 204 .

TREE N :

3 &

e o0 O 154

o 1.04 . k=

g 8 10- =

- [ 1)

g.)j .0,5 Segete é 0.5 - '—% 0ge®

T _'-'-'?3— z

Z 00 T . 0.0 . :
Cell-based— Cell-based-+ Cell-based— Cell-based+

(ELISA) (ELISA) (ELISA) (Cell-based)

C. BE&NRI-NTHK
2.5 9 Mann Whitney test, p==0.0335

X3 NMDARJ I % I UERBRARKRNEE & BELS
A: AL/ 7y b, ELISA, cellbased assay (Dalmauik) 12 & 2 SRR E S S HERAS3FIBE TOBMLE
2RT. 4470y VETOBEEEIZS0%, ELISATERNBOFS+2SDULEERBHEL T4 L, GuN2BD
N FIZ3§ A3 (NR2B-NT2HE) 1380% 2, GluN1d N FiZxd4 2 HifE (NRI-NTHE) \E60% B E O BHEE
BT, cell-based assay CIZBHHEIZT0%IEE TH A, B, C ! cell-based assay + . Dalmau b D Bi% L 7=cell-based
assay (H 2-A) TNMDARIGIuRFLARE D EEHARE, cell-based assay— . Dalmau & DBI%s L 7-77%: (F 2-A) TNMDA

EIGIuRIL A E O BERE.

3 %I T 57 ¥ — %transient transfection L 7z
HEKHIRL DMFS F A 4 v Ik 2 R & ¥
5 cell-based assayiZ & % Hifk (DalmaudiiF) HIE
ZERTHO TRHEIC LA (R 2-A).
2009412 51X, GluN1:GluN2B%#%EHET 5
~ 7 ¥ — % stable transfection L 7:HEK#fz D #
Bagt F A A VRS B & B cell-based as-
say ¥ BA%, &E L7-35%E L DalmanfifkllE# £
F LA (H2-A)2, Z Dstable transfection L 7=
HEK# % BV 7zDalmaudiikllEid, &5 05
BIIVEBRTA»A  #EEELY S —IIB
WTH2013EDLHEEIC R o T A,
DalmaudifF AN DONMDAZEIGIuRY 7 2= > k
% BT P46 5 NMDAZRIGIuR % 52387 A Hifk
THY, LHEONMDARNIAETH S, KR TIEE

2 DA)~C)HbE T [[RENONMDARIE] & 1E
U°, DalmaudiiFiZEZEDONMDARFE & 52
bl e

HARBIEED EEE « validation

447780y X BGluRe2HiAD (P&
TR % A6 5 2N sE (FINMDARAR%-0T) |
EFOBBETOBMERIL, 0BBELE1 o/
(X 3-A). cell-based assayiZ & 4 Dalmau#ifiid,
BB O BERAAAETOBERIITONRE TH o /-,
KON bW HEL L EETEERELISAT
1319 FINMDAR#-OT DB HR T DGluN2B
@ N FIZx+ T 5 518 (NR2B-NT2HL1E) 1380% 48
B, GluN1o N R 534 (NRI-NTHE) i3
B0NBEOBEETH Y, cell-based assayD
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= Plasma cell =
D

| yz
' Antxbodles/ 7

)~)‘~( Z Neuron

/ A membrane

S

Internalization of
NMDA- type GluR

S ;\ r S BBB
¢ Antibodies ~
7 ?y%?a"g:ub!l?MDA. = Antibodies
- = against NMDA-
type GluR :

//-GranzymeB 4 > (NR1) ; GlURG

. Perforin -, YO Antagomstuc effect (NR1)

g 8= GIuR Neuron = (NR2B)

Chronic stage

Plasma cell
A

& - Antibodies
N

Insertion of
S22 NMDA-type

membrane gg
o

4 NMDAE 7L 4 I VBESEMIMAE EFEANINRIESMEDRR MR ORRERE

MmMEFHFITTELN
h, FIEARERHATEES N TGEL LB,
MOEEICL VEBERTETT2REZZEL TV

Dalmaudifk & ELISAIZ £ 5 NMDASB AL L
WEREICKEREVE o7,

Dalmaud LRI, B 7 RIEDREIRIC
DWT, bNHONOELISATNRZB-NT2H A% 8l
ET AL, DamaufiEB R IIABICRERIC
H~TELISAEX ESETH b (F 3-B), NRI-NT
PRz oV T b Dalmauf AR ER Z A B ICIES
B R CELISAMEDBETH - 72 (& 3-C)10,
PLE X ) ELISAONRZB-NT2H14K, NRI-NTHIE

%, 9 CNMDARIGIuRIZH§ 5 B DR
ERETETWE LEZ LS, NRI-NTHIEIZ
Dalmauf LA R 5/144& 48 TDalmaudi ki
HHLFASEOETH o, INLOBRETIE
NR2B-NT2Hi B 6 P ICEIETH ), NR2B-
NT2ZHED A ZE T HTREEIH 5.

NMDAR#LIADFRAHERE

1. NMDA#!GIuR®internalization

BABEMEFONMDARFEE, HgERED
NMDARIGuR% 4453 5 = & |2 & Dinternalization
HBIAEL D 2 A) 885 2 EARE I N TV 509,
PLARIC & Kinternalizationi®, NMDAZRIGIuRDHE
PER=REETZ0SBI L, MRICBITIE
REECITEIRE 2 EOMIBRERICEEL T
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RIE b—7%FTHNMDARGURILEFIZ, MMM OBEER &1L ) FEMERICE
SHHBAERICFST B,

EER - BEERIC 2 5 & AN

L REMED S A (H 4). NHALEIZE4EEICHE
THLE, TR, TR% a‘m“‘lit I, NMDAS%
FETETHHEB T ¥ 3 hﬁé‘éx':?/%/tc
EORWERE LT Mﬂ%ﬂfwf, BRI
A NMDABIGIURDFHIEAANHALED ﬁé%ﬁlﬁ
Lo TWBEEZ LA, bIVONORFFRS IV —
7' ?DTakano 5%, = ONMDARIGIRAZELASE
BERZHEETHILERHBLTVT, BARE
EOATELE B CHTRE DS AR S B2,

bhbhid, NHALEEE%%.ﬁimgGﬁ % H
WTHEET v MREREHIICNT A RE T
ffiL, NMDAR#{£1Z X A NMDAZEIGIuRD HTE
b3y F 7 AN DONMDARGIURICEIZEZ 1,
¥ F 7 ANMDABIGIUR CIHBETH 5 L #EE L
T\AY, NMDARYUEIZ Y + 7 2N ONMDAR]
GUROWAEALE ISR T2, BEHEMEDT
HEIEn, 7RV APERL, HEHNTE
BRWHDEHEEL TS (H5).

Mikasova b id, BE&DONMDARPLADGlUNZA
% 7 AEE 1E® T 5 Ephrin-B2 receptor
EDREERYD, ¥+ 7 ANMDAEGIURASY F
TANCBEL, ¥F FTANTHEIC L W NE
LT BFELELTCRDLY,
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CTL IL-1B —> Glia
\L Glutamate
* FAS-L Internalization \!/I/
* TNF-a
Granzyme B Pro-death signaling Epgc Pro-survival
i [ "NOS, NOX, Cal T\[\\é‘\/ .
. TNF- nNOS, , Calpain i
TNF-R p i 7 ocnes
Intracellular stress )
i Gene expression
¥ i (c-fos, BDNF, neuropeptides)
Other [ Caspase cascade activation :
1
factors Vo ¢ .
- Neuronal activity
—L [ DNA ladder formation l
¢ b Inhibited reuptak
N nhidited reuptake
Apoptosis/cell death of g:uxam.—fte '“°’eiis§5n§'§éima“’

K5 NMDAER T %3 BARBEHERAOER
p-CREB : phosphorylated cAMP-response-element-binding-protein, CTL : cyto-
toxic T cell, EPSC : excitatory postsynaptic current, NMDAR : NMDA-type GluR.
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2. PR -V ZFEM%ER

GluN2B7% &9 N RKHABES B 2 4 > 0283~287
FEHOT I/ B (Asp/Glu-Trp-Asp/Glu-Tyr-
Ser/Gly) L ds-DNAIZ A FHREIEDL S 5720, &
M) 7= b—7 A (SLE) &¥& ©ds-DNAFE
1%, FRAHER TNMDAZIGIuR (NR2A/2B) & 38
AL, TRV AEREITZ L, Asp/
Glu-Trp-Asp/GluTyr-Ser/Gly THIE L 7-8)i T,
LPS® YA 7)) » CIiEAkEIFY (BBB) m:&E#
EEmOL L, TOMREN FA A HEI RS
BRICED, TEPRABRICEELZRITTZ
EVEERTREN TR,

3. NMDAZEIGIURF v R IIVEEEEAND{ER
bhbiiis v MEBA T A AEERLHNT,
GluRe2?® N K239 % 74 FHUE, PiGluRe2
Pk ORasmussenEERE B E MIEDIgGHE
DEEMN T+ T A% EI (EPSC) ~DEZE % 5t

L7273, BEZTOE ZAGURSHEL IZER Y,
NMDARFVEIZIZBE S h e BRAERFIERL R
HETnizne,

IEZEDONMDARHILED
HREBICHS T - BEE

Dalmauf/i&i3 140, IREZHFHED D 5 fide (L

NMDARRK#-OT) IZBFRA & Z 2 b TW728),
L LEZIETIE, BREZESMH L 2VEEe,
BEEAEDTAH» AR, Creutzfeldt-JakobHo
T DalmaudfF SR RE SN TS, —4,
AL/ 78y MEIZ X BGuRe2FLAERLELISAIC
L BANR2B-NT2H4 D % O ERETHBEL 2
52 broTn5, liADERBICBITLE
#H, EFIIOWTHUTIZR~<S.
1. FENIARIESEDHE RN A (NHALE)
DFRWRDES - Bk h L OBBER % £HE
ETABRT, TFRER & IEN 5 SR 2 iE
ROPBWORS >~ b &2 b, BEENMDARYER
HOEBI DO MRAIERTIE, TEIEE (74%),
SREEETY%), EG%) % ENSho70, 3
EEEENHALEOHFE & L Tid, NMDAR!
GluR, BRAMEAFMES 1) 7 LF % 3V (voltage-gated
potassium channel | VGKC) &% E12xb§ 5
WREACHEITHONTWA (K 2,3). Bk
NMDARFAIZ, MEF TEE SNIERKEM D
Btz A LTI & FIRFHERICES b D &,
HRHERTHERIED» bEESNL LDV DS
EHFELTWA(F4). NHALE TIINR2BHIE,
Dalmaudfifh & b ICT5%REICHEEL 2, =¥
k— 7% LTIX, NR2B-NT2, NR2B-M3-4,
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=2 ARAREERRICHTIREERA
NMDAR LGI1 Caspr2 | GABAsR | AMPAR | GAD GlyR NAE
E7IR LS 7R Btk s E7RZ E7R 0 E7IR" FiRCS
% |6~39 30~80 46~77 24~75 38~87  |[E» 28~85
f£85 (3%) | (Mean 26.5) | (Median 60) | (Median 60) | (Median 62) | (Median 60) | R A ZcHE (F#58)
e ;J;E : §Z§ 65% 5 85% 5 B=%  |0%KME |&ki 81% &t
Ba bk 2z, S8 ESM, &% Morvan SEEE, DEBEZE |TAD»A, |HEH, 34| SMEE>
ik RE, OERE | TEEE | EERE TADA BERM | su—X R, | EERED>
£, 13h) | TAPARE RBIE EE BERC | /EkRE
50%MRURZ | 84%MRI  |40%MRI | 66%MRI |90%MRI |#iGADHL 100%TPO
RE AE, 60% |RE RE AE & >1,000 HE, MRI
{B:Nalfl iE U/ml g
BEE RESTE |F BORRIEZ: & | 60% Bl /AR | TO% Bl A5 A | B wmER2L
i3 Bt A BE
b7 IgGlE &k 1gG4>1gGl1 |IgG4>IgGl|1gG1EHE | ? IgG1EM& |IgGl1Ek
B HEWRIF, | EAENE BEIZL3 | AR B BHEE |REREREY| ATO R
! BE D Bl B

NMDAR : NMDAZIglutamate receptor, LGI1 : leucine-rich glioma-inactivated 1, Caspr2 . contactin-associated
protein 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-termi-
nal a-enolase. (Lancaster E, et al. Neurology 2011 ; 77 : 179-89, Vincent A, et al. Lancet Neurol 2011 ; 10 : 759-72,

kH #%. Bio Clinica 2009 ; 24 : 1199-205 & 1) 8¢5 [H)

NR2B-CT7%: &, WBIAVEIBICAT§ 2 HUEITFIE,
N RIZHF B PR AREMERA CNMDAZIGIuR
OATELEFRETH, GuREEBZHEZIH TS Z
ENTELOFHRELEBHRE( LTS E, b
nbhbdEE LT3 (E5).

2. JREEFWIESHRA GANMDARR%-OT)

MEFHED 5 WITEEIIKICIZGIUN2B
(NR2B) $ & U*GluN1(NR1) % £ ONMDAZIGIuR
LD LTEADHESTFPEHRAL TS
CHEINTWID, HREL AT 58 MERE
T, HHED L VIZIIEICREE T SNMDAR
GluR%: SR & 72 o TNMDARBIEATDO L 5
5. NR2BFu{E, Dalmaudfifh & b iZ88%HEE
e, =¥ b—7& LTid, NR2B-NT2,
NR2B-M3-4, NR2B-CT7% &, WBIL WIS
BHEOPETET A (T 3). GluNZBB & UFGluN1
3t A HADOEM MR, BB TIEEANTE
& FEETH o7, EEEBLBEIZGIUN2BIC
WY AFEDSEME 2o TV,

3. RasmussenfEfxEE

RasmussenfEfRFEIL, WESERD R WEEEIC
A D POFATREE(LREXRZ L)Y 7 F
VEREND o 72 %ICBERE BB EE T MR

- 220 -

(CTL) % & L-BOREERENSEDD, T
ADARIEDRAE, BIBICER, LEVICHR
- MEER EAHEL, FEREOERELIH
Sk, BURBENEVE [ELZEY L
% B BEETHEORB L SN TV 2D Fijc
X Y BAE% Z\) Fznaive T cellsANE AL L Teffec-
tor TcellsiZ7z b, BBB% B THRHERIZE
AL, CTLRRERCT MRS FEREL:
MR 2 &I Granzyme B 2 K2 AL T, T
RI—VR2FETEH, TOHER, HESFD
WA LASEZ ), PRAERCNRBIEZ LD
e DETHBEELZEDRIY, 5610138
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BICBEESEAED, SIMBTHWEESHLTUVE T2 3 VESEE (GIUR) 2, 32ICH T 2HEI BT,
NMDAR AT Ov7— (NR1+NR2) HiAHBMETH Y, M NMDASBERAE S 0 >/, SEFTHEORHE %
BIhW, BBEATWEETS, RENG » AEICARITEEC glioblastoma WERS &L - 7. SREFWHEES
A8 L, GURHES L ES A BN T glioblastoma DEFIOWE v, KHEFBETH-TH, Ei:
BICEBR BB AP EETHIBELHIMESTH - .
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RESREE*EL, EHMRI CEUEENAICREEES%
BEDTEFNIH LT, ANVRARE L U CHEFEBR L.
LA L, RESEHELZAHL, GRESBIERETH >
7-7-%, Hi.NMDA (N-methyl-D-aspartate) Z&EM LD T
MR EZ, IEBHETRTL, EECEBBRELTBI o
TWwWiek Z A, BEKN6 » ARIIHEI glioblastoma TH 5
ZEAHB LA NESHEEL AL, GuR EEERGER
T glioblastoma DEFNTBEITHREE % (., BRHICEE
THHIHETS.

£ Bl

SER : 54 5%, KM

IR EERE

BERE 2011 F1BXBH6HE EBERPCEERLT
EEOBERAEOESEFSHE L. HEOWH B OMEE
RSB L, SRICESARL.

BAERE, FRIKE  SREER2L.

ABEEEBLE ¢ IME 150/80 mmHg, AR¥A 112/min, TE - 1
BWMEEFR L. E2HIE, BB OVICS 13, Rk
HBOLEROREFHEHE L. BEECETERE2 L. IK

EER, BREREELL, HEMBERZL. BRSEE
RIS 2 L. AREERERL L, BREBES L.

MAF R B3k 8%0mn’, LDL-27 LV A F o — b
209 mg/dl & BE LRSI, R - A{EFICEERZL
BREEME (CSF) BAETI, M (e 2mm’, EO
30 mg/dl, 77 mg/dl TEEHETH o772, BEITHEKREE
HRIZIEEEA LD, FHEEPOHEE A LD MFOK
BERANANZ - BHALARZ -EBY A VA - F L FRAF
O ANVA - AV TAYANVABEMEICEEZEMTA LD
o7z, CSFHOREFRRANNZ - BHIALRZ -
A PAFTOY A VAPEMOBERBINE R, ANV Y
A WVADPCRIZEETH o7, BEEH MRIT, FLAIR &%
WWTHBBEENCEES AL, BETRRRE, BE
CHEBRBICEN-TEY, BEOEEL2L, BEHEHIIC
BEOERIHREH L7 (Fig. 1A,B).

B8 IBRRATRRT 2EBHRAETA LD ED
5, BEANVRAMROTEREZZEZELIIT VY270V
1,500 mg/ BOS#EZFEL, SiTAPLAELLTTLET
FrERS L ABRBRICIE, EEREESEIXEL, DSBE
BREOHBRII Lo 7. BREGRE CHINEIZARKILE
EbRIEREEALDT (Fig 1E, F). SNESEEZEL
T BBRBAEN D Todbh, BEHOBHRME CRERAR
KL, S17RBICIIEBEREMN BT L2 wEE
BRETIIEERBANESHETH ), BEEEEA TV,
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MRI findings.

A, B (Brain MRI on admission): (A) Axial MRI of the brain reveals a high-intensity area on a FLAIR image (Axial, TR 8,500 ms,
TE 91 ms) in the right medial temporal lobe. (B) Gadolinium-enhanced T;-weighted image (Axial, 1.5 T; TR 650 ms, TE 17 ms)
shows slight enhancement of the right hippocampus. C, D (Course of brain MRI): (C) FLAIR image shows an enlarged lesion,
and (E) gadolinium-enhanced T,-weighted image shows ring enhancement in the right temporal lobe 6 months after
discharge. E, F (Pelvic MRI and CT on admission): (E) T;-weighted image with fat suppression (Axial, 1.5 T; TR 532 ms, TE
11 ms) shows an apparently circumscribed right ovarian tumor containing fat. (F) Computed tomography shows calcification

and fat in the ovarian tumor, which is consistent with ovarian teratoma.

FOHBOBAET, CSFH D GluRe2, 82 124§ 2 Pk D BT,
GIR #4& (NR1+NR2) HiEbBHETH o2 UL
Bhn, EBRRMICITINESHE A L3 NMDA 54
BT E 2 LN, TESEE T B 2 IR e MR 2Ry
FRARET, 56 FBIKESBRELZ. BIE2 2 BEO
SR TOZBBETOEL MR TIREEI 2D o720, 42
B#o MRI CHRAEENAOREZEELAL, I
EEIROEEHSPHE L. COEPSBEREDRICE
FOR 25 2 FBREOREGRE)PALNE L)k
fo. AT UL ROV ABER BT LA HRIEA L DR Do
2. 6 ABOBEHMRI CHEEEAM, 5 HRET
AOTHE GhEIRE) ORESBEL, EE T, BHKT
1) > SRR A S N7z (Fig. 1C, D). BAEMHHA = 5
17 L, JREMEMME T glioblastoma & BHF & N7z (Fig. 2).
0, HABHES, FEVRE T ML ABEMMEEZ B
v, BE, BEBEETTHE.

=

N, EEREET DL ) BEREECREL, HIBMRI
THEEZEANMCEEET ALY, NREE> S0, K
GIuR ARG Tho7-Z & L D, ¥ NMDA S&MER%
59 fedSh iz, 6 7 BHRICHEBEEZED glioblastom 25¥] B
L7=fEBITH 5.

FANNRAEDFRBRD I b, REFHEOSHFITIE,
PLNMDA ZAM4HADERIZEETH H Y, Damau b1z L D,
NMDA & GuR BEE&EHEREOSMEIHERB AT LT
NMDA ZAER % & V) BHFAHEBERTWS Y2 Kplik
BRI 2 9T NMDA SBMEBR E { 6RTZ &% 2 505
T&D. FLIREPRLPERTH o7, PINMDA ZEE
BAETIZ 0 BROBEIRESNTIIVENY, 20~34 5%
BEV. ERGERL & D42 ) BEREEIN EBELWRE
RIZE L Loz, REAPFERBKLRERE RS 2do 2B
Fid, JIEEEHL LS ORBICHEETHBL, ETHH
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Fig. 2 Pathological findings of brain biopsy from the right temporal lobe.
Photomicrographs of specimen reveal the tumor tissue with polymorphic cells and necrosis [H-E stain, magnification 10 X (A),
20 X (B)], and with microvascular proliferation of endothelial cells [H-E stain, magnification 20 X (C)], suggesting of glioblastoma.
The immuno-staining were negative for CAM5.2 and positive for GFAP. The positive percentage of MIB-1 were from 6.7% to 59.2%
(Data were not shown).

TEDOTIE VA LR L Tz, ERKRETIITA
PADHRDEGY bBRER SN TS, RAOERGIIRE
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Abstract

Glioblastoma with ovarian teratoma having N-methyl-D-aspartate receptor (NMDAR) antibody
in CSF—A case report

Hiroki Fujii, M.D.”®, Satoshi Kubo, M.D.?®, Taijun Yunoki, M.D.”®,
Kouta Sato, M.D.”®, Kazuhiro Takamatsu, M.D.”, Keiko Tanaka, M.D. Ph.D.?,
Yukitoshi Takahashi, M.D., Ph.D.® and Masaru Kuriyama, M.D., Ph.D.”

“Department of Neurology, Ota Memorial Hospital.
PDepartment of Neurology, Kanazawa Medical University
®National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders
“Present address: Department of Clinical Neuroscience and Therapeutics, Hiroshima University
“Present address: Department of Neurology and Neuroscience, Okayama University

A 54-year-old woman presented with complex partial seizure with impaired consciousness. Brain MRI revealed a
high intensity lesion on T,-weighted and FLAIR images in the left temporal lobe, indicating limbic encephalitis. CT and
MRI of the pelvis showed right ovarian teratoma. The cerebrospinal fluid (CSF) were positive for antibodies against the
GluRe2, GluR&2, and antibodies against NR1 + NR2B heteromers. On the basis of these data, anti-N-methyl-D-aspartate
receptor (NMDAR) encephalitis associated with ovarian teratoma was suspected, and the right ovariectomy was
performed. Six months after onset, brain biopsy from the right temporal lobe led to a diagnosed of glioblastoma. This is
the first glioblastoma case with ovarian teratoma having autoantibodies against GluR and NR1 + NR2B heteromers in
CSE We suggest that patients with NMDAR antibodies should be carefully diagnosed with anti-NMDAR encephalitis.

(Clin Neurol 2013;53:712-715)

Key words: ovarian teratoma, anti-N-methyl-D-aspartate receptor antibody, glioblastoma, limbic encephalitis
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BPRAERL TV ay VREEETAHLHICRY,

F—17— F: i NMDA £ & &HifE (anti-N-methyl-D-aspartate receptor antibody), A%t (encephalitis), E T %% (autoim-
mune), Z85HE#E (partial convulsion), SR ZFEAEE (ovarian teratoma)
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