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T EHERE SN, PLVGKC Bufkix. it VGKC
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LT TEDLD, BEMEIEDoZ LKL
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I — VHERE, EEETA»AZREDNR, NLT
o (VPA)800mg/H., 7= rA >~ (PHT) 300
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BH, 2RI DRTOEHE T ALN. 3AT
. TR GIC R L 720 CBZ 2L 2348
EEZMILCBZ 2RI L A BEIL A
FEDOFEBRIENER L. V=% 3 F(ZNS
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R, EER, BRERIIEE L . BRFBIA
WETRETE o 70 REIIEERET, HITICHIE]
Motz MERITTALDERALNT, HE
MRRIL, EEDBHEEIZA SNz, K DOHERT
M3 3~4mE %, BRRBGEE, REEZFR
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725 120 mEq/I BRI TIRT L7720, o
fR% 6 g/HIZBEE L, K5 HIBR (800 mI/H) %47 -
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T L7z UBe AR OBEER MRI B2 (Fig. 1A,
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Fe T X 1 7-BHE MRI ILEGRRE R (Fig. 1E)
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Fig. 1 DBrain images of the patient.
A, B. C and D performed on admission (April X). E and F performed six months
before admission (October X-1).
(A) Diffusion-weighted image (DWI) of magnetic resonance imaging (MRI) shows
no lesion.
(B) Fluid-attenuated inversion recovery (FLAIR) image of MRI shows no lesion.
(C) ¥mTc-ethylcysteinate dimer SPECT (ECD-SPECT) image shows hyperperfusion
in right medial temporal lobe (arrow).
(D) 2-deoxy-2{¥F] fluoro-D-glucose positron emission tomography (FDG-PET)
image depicts nodular increased uptake in right medial temporal lobe (arrow).
(E) DWI of MRI shows hyperintensity in right medial temporal lobe (arrowhead).
(F) FLAIR image of MRI shows no lesion.
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Fig. 2 Ictal video recording and EEG.
A: No paroxysmal abnormalities are observed at ictal onset { { ). B: Left upper
arm is raised due to dystonia and face is grimacing ( 1 ).

D~glucose positron emission tomography (FDG-
PET) (Fig. 1D) ", GHIBEENEICHEEROER
EhnzRolz, EELESERREIREZRED,
RIEDOHEBITRE AL Tz, BIEIHEELT
W72As, BB L HEERESIEIHELTES
AR RDOEEEL TR LT B L HIBT L.

A7 R2SVAEE (INFBAF VTV F=
var1gx3 HE) ZHITL,

Pt VGKC H A& RPuA B E 0k R A 1%, FERES
HEINTWEY, EREROHRENRH L Z &0
LCIEEOMERITo 72, T2 HEER CT. LT
B bENEERE, Bz o—, FRBETo—
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A Case of Anti—voltage—gated Potassium Channel Complex (LGI-1) Associated Limbic
Encephalitis Manifesting Faciobrachial Dystonic Seizures

Yoshiko Murata”, Osamu Watanabe?, Go Taniguchi”, Maya Yanase",
Shunsuke Takagi®, Yasuko Nakamura”, Yutaka Watanabe”, Masako Watanabe"
YDepartment of Psychiatry, National Center Hospital of Neurology and Psychiatry
®Department of Neurology and Geriatrics, Kagoshima University Graduate School of
Medical and Dental Sciences
Department of Psychiatry, Tokyo Medical and Dental University Hospital of Medicine
“Department of Pediatrics, National Defense Medical College Hospital

A patient with elderly onset temporal lobe epilepsy also manifested amnesia, mood
disorder, sleep disorder, urination disorder, and salivary hypersecretion. Anti-voltage—
gated potassium channel (VGKC)—complex (leucine-rich glioma inactivated 1 protein :
LGI-1) antibody was positive, leading to a diagnosis of anti-VGKC complex (LGI-1) anti-
body—associated limbic encephalitis (VGKC-LE). This patient had seizures of choking and
grimacing face lasting several seconds more than 100 times a day, sometimes with left
dystonic upper limb. Irani et al. reported that among VGKC-LE patients, those with anti
LGI-1 antibody manifest faciobrachial seizures (FBDS) with grimacing face and dystonic
limbs of 3-5 second durations. The present case is the first reported in Japan indicating a
relationship between anti-LGI-1 antibody and FBDS.

J. Jpn. Epil. Soc. 2012; 30: 43-50

(received: December 12, 2011, 1st revised: January 27, 2012,
accepted: February 6, 2012)
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1 VGKC bk

i VGKC (AR kel

Fi VGKC ik i3, R ED@EE Y IV AR
ARFEITES % FIRE T 5 [saacs EEHOEE v —H —
ELTRESNHOCHWSTH B, A7) —= v JTHIER,
TROFETTONE, REMOFIES X —P2YF =
v CHELL g, BAEKEEAS Y Y L F v 2L (volt-
age-gated potassium channel : VGKC) D Y 4~ FT&H
g FrRa b XLy TIRLT S, Rk E LT
BRI L o giE 1gG ) & B 3 &, XKL
RELTHE b [gGHAEELZBICBMNT A2 I LICE>T
HEL BB (L y M) OBSTREZEET 5. VGKC 2
DD T IIMEZMETET7 v A RELTTYA >~
INTn7D, EBEIE, VGKC i leucine rich glioma inac-
tivated protein 1(LGI-1) % contactin associated protein 2
(Caspr-2) B L HAHEHELTEY, ZhoICNTSH
CHELBHETRET (X)), ZOo7 vk R THREBENEH
CHEZ B L T VGKC #E&&HiHg L s, Lio
radioimmunoassay TA 7 U —= v 7#1Z, LGI-1 ®

B

P ==1

P 8 IS RSB B R
U2 JE WD ke >y — i R

Caspr-2 DBETZ2EA L 72 cell line & #EH 7E (1gG)
% Ho 72 B 2R T3 cell-based assay CE MM AT
bils,

#1 VGKC FDOMIRR KR TOIERHRF

Isaacs fEME#EIC BT 541 VGKC Fiffic £ 32 VGKC D
BEED X H = A L2V T, patch-clamp iE% v /-
B CUTOEPHS IR >Twa, @ #1 VGKC Hifk
&, FEEDETE L 2 WA T oriiiiiao K &% il
T3Y, ThOLMENERDOF » FVEHOBE T2
v, @ #i VGKC Fiff it VGKC OIEEM OIS P H—
Fr FVBRORE S ICHELZRUZI R, D2Eh 7oy
¥ v 7HikE L T4 DF v FVEROEREZEL ) 0T
72 <, MBBERE B VGKC OfEE R, Bl LT
VGKC otz il 52, @ 0 VGKC DD
&, Ao VGKC fifk & Z Ml VGKC EH & @ cross-
linking 12 & W4 U %3, —%, LGI-1 ¥k Caspr-2 ¥ifk
DO TSERBFE I RHTH 5.

125.3-DTX

Protein X

Contactin-2

: 1 VGKC 5ifkD S5 VGKC BEE FIfAA
IBl-q 7> Fa ¥ @DTX) 2 ek ok o S h s fifkiz, M%), VGKC Z20dbaicxfLTo
HodiEtEz o T (A). £ENTIE VGKC Zfho o FcEAEERE L TE D, LGI-1(B) % Caspr-2
ORI 2HOHAZOBREL TV A I EPHO MR -7, RAOERIEICNT 2 B OMEOFED 8
EhTws (D).

1322 0289-0585/12/ ¥ 500/ & 3L/ JCOPY
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NAMED EOTERES 2 R L 375, 45 DHEEER
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AR BT 2355 72 PRRRAE R 0 F 20 BRI AL & & A
SNTW 5, EEHERD AL 6 T8E, LU0k EDRK
HEELLIFLIZR SN S, I complex regional pain
syndrome OB LA &, HEOHABRYEL ETORIET
201b b5, 2o HRMEOMEERFICI S LEo
NBRITIES, KEaROZEN, ARz T IHE0H 5.
BN T, KEEIC doublet, triplet, multiplet 72 &
@ myokymic discharge * fasciculation potential, neuro-
myotonic discharge # 8 %, ¥ 30% DFEH TH VGKC
BaRbkBiETH 5.

Morvan fEMEREE, O REMFEOMBME 2R L T
BT AR EDRER, @ TEENR, EEOFM, RELE,
RT®%, WE - MGR% % 0% L BRMEER, ®
BEOARIR, BHZRMEETD, I, SBERL
D HARMEIEIR 2 R E T 2R T, 1890 FF 12 myofibril-
lary chorea & ERELZ 1172, 2001 4E, Morvan fEf#EED 1 4l
T VGKC e iBiEcH v, MBI X DR D B
EDED 61, Morvan FEBEEAL VGKC FUABIED e
P ETH 5 2 L DMER S 1Y, Morvan fERER L
R T ENRIEET, BRUOMHEHS 100 FEL EE2FEL
TWw5D, EFRREDHAE I NS 2T THEEHIOBEIE X
T Wishr o7, BaR, SEEZF0IC 29 H10 Morvan fiE
EEERFIC OV THEKNE L MEZNBEN T b0
78, FEEIRICBIEICS C (27/29, 93.1%), HAfwpigosh

MERTH B2 —m 34 27 ELHlTRO 6N, B&
Z 6 FDEFHETIRIBET DL &I & JMRIEEOER R
Do, HEMERORENLIERIZFTES (25/29,
86.2%) & MEEB 4 &L E R DOAELE (14/29, 48.3%)
Thot:, FRMPRERZ TN IFOEETITRIRD 6N
7o, EEADHT 1L 61(37.9%) THRD S, % HMRET
Hot. MEFRBE % T 7 27 Bl 15 #1(55.6%) 73,
BT L 7z Caspr-2 #iff, LGI-1#ifF, Contactin-2 FifkD
B 2O EoACHGHEEL T, 3HGLELETS
3N 2B THIIR, MEDOEE L EDHEMEEREZEL
TWic, FERA, EREGHEIE, 8 X OCEE&JHE Caspr-
2HUMRICBE L, B8 AR - EEEH L £ o FREeEEER
& LGI-1 Fifkic, & D #FFL T/, LGI-1 HikB: 18
Bl 7 BT b U T LMMERAHEL Tz,

% 7z, Morvan fE{E#E & ZERRIR O R 2 H O @M
BRI R VGKC Fith» B 49 2 —B0sdh 5 2 L o%HA
ST o, ZOEKER, © HAKORBTETT 3
MRFFLEEECRYBEELE L, @ BHICTALAY
APEL, @ Wl E 72 ik Al MEEIERNANC MRI 055 %
HERYD, @ HRRFEZENT, © BEECHAREAL
€ v (ADH) 4 B EREERF (SIADH) IC & 2T V) 7 4
MAEZEHET 2D DD, BT WILA L E ORMEREDBE
BEERIZ R, ® A 704 PR, &L 0y
07 RBEER EDRBEFEICISRIET 50T b
DTH- 7D, 4, i VGKC HifkBIEI RN A (VGKC-
LE) DB EBRIBI N/, Z¥E—DHUE (T VGKC
Pitk) R 7% 2 R (Isaacs AEMEEE, Morvan fEE#E,
VGKC-LE) 25| E# 2§D, ME»E -7, 2010 4F, &£
% 2 iz 589, %< D VGKC-LE OEO HEHikid
LGI-1 x4 29tk T, —#fd VGKC-LE Tl Caspr-2
Pk D 615 T EWRE I Nz, Caspr-2 Pk L RE
Mg oEEE IS, LGI-1 HiffidBR DR IS T %
fEEIZH > 7=,

xED

i VGKC HEEkFiik o R cREW %2 LG Hifk &
Caspr-2 Hifkic DL TRICE L o 71010 LGI-1 Hifklate
Bl EEEEC TA» AR EUGRERICEEL, #
B D neuropil KB %ERT, LGI-1 FiiEBHEERE D G @
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LGI-1 Hk

KL RONBER
InInfE
B = BED neuropil
1gG subtype 1gG1<1gG4
BERER 1%
PHHEATUAESLY Fh
R E3 )
i3 BAEM, SRMBRReEETE
FEAEFE D 30-80 7% (FH51E 60 %)
" = 65% M1
MRI && ~84% PHURISREE FLAIR (E 5185

HOBECHTEOEH ~10%
ANA, TPO, GAD65

AEXRTAI R AR 30%
(B SRRmMERNRE)

AR TEHAE O ADH ibfilgic S35 2 L1 &
b, B SIADH 2 469 % £ EZ 54T\ %, Caspr-
2 FURB IS A TRER R T OB K <, i MRI #
HEFOHEEIIE ., FYUELH TPO Filkk o H
ChifEz AL, BORBEEOER M, BEETH D,
GREREEOMBEIIAEEZEZ N TS, —F, Caspr-2
PO G, REMEOBAFFEEERTHE =2 —1 3
A b= 7 PR, 8L UE AR - P
FERZ 29 % Morvan fEMERF EBEL T 2, fOiRES
/ANHHRELEE 7 &R AR EBERE O B SR <, FEE I
TH770—FBRELINT0S, TN, HERAT
EEINTED, MKRBEFTS Mk e OWdE s 72
TUSERZRI SR IR0 EEZ SN TV S,

EJ U

L VGKC EABTFREH T AR I A X I 7R EE
2L, Isaacs FEBEHIEON 5P, HAKOREBT,

& REME - CADATEE RS Y Y LIER %
2L, BORBERALEOLN 25/, BTREHRE
HHTH 2, BATREREREMEAR (Bak:
vgkckufm@yahoo.co.jp) THIEDTHIL T 5,
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Caspr-2 itk

LBRBR, B, TAPARE REHBEE, £F U7 Movan ERE, BX, #% K SEREE —a1-

A4 b7, BB

EL<57E . B, /N neuropil (ZHRLY
gG1<1gG4

~25%

F—ARE

BRC. BRRESE, b, F/NMERERE
REITIFNCSUSERT D, B - BRAS
BEEDPFET DHEETFRTRAD
46-77 A% (FRIR{E 60 #%)

85% P HME

~40% RAEITEE FLAIR (51554
~20%

AChR, MusK, GAD8&5

3%

(Lancaster 5'?, Vincent W& & & IERL)
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52 : 677

EREN O & fasciculation DAEZ R L 7~
Pt VGKC HEHHUEBG MR 1 4

HoOBE EE B RE B R &y

ER EMAII 21 E@BHTHS. 1 AR SELREORLWEH EU UK THRMSHEBEL /- HREP I F
*3I7, BB 4 <, FRiBIC fasciculation ## &b 7. HHBRETIIAE LB Y, HRERFREZIC fib-
rillation potential D& & H# &=, MTAPAROARRICE VAERIIHEL A LR EMRAIARBICHEm I ER
L, miFH VGKC SAHRE BN TH -0, REITOTYARSEIEE (VIG) £ X504 KNIV REEE
BB Lo EAERMIBEBLE. XL Isaacs FERBF L ONIFF I7OHAUDRE L EOBRIERIC
ZUL, LB OEBHIEF THIAFRBIR/NTH - 1-.

(BE bk #4F 2012;52:677-680)

Key words : 1li, #38, fasciculation, JIVGKCHI&tkiutk, X5 a4 K/ A

BUBHIC

Isaacs fiE & B 13 B A A9 42 13 DY B o BB 8 17 o> A e 1k 1 4
W O BHERIFFIT, RAEES L O BHEMEREREY A
LOBLERETH Y, ZOBRRE L TEMEKEEK F v
* W # & 4k (voltage-gated potassium channel : VGKC-
complex) (T A2HCHANEE L TWaE I EFHLSHIC
ERTVAEY, FAIFFITRRITASLEERE, FICTF
BEoERMEHRE HE HHEEXE T 5 Cramp-
fasciculation FEfEEE b Isaacs EEFEL R —DARSZ F 540
FRELTAOLATWSY. bhvbiUd I+ F 3 7REMIES
PP RE, FEEM OB & fasciculation * Ffk& L7, Lk
FERE L CIIERBK 2t VGKC B KRB ER £ &
BL7-DOTHET 5.

E @

21 %, B

EHK BLEBEOEALUTL DR

BRAERE - RIRE Bty R&zeil

HARE 2011 £ 9 B LA (B—H), BREFICEE ERS
HlicEAZEE. E8HRHORMICALHEESECHLVWEA
HREL, TOBREIMIC O FHOB/ASHBA L. A LR E
LRikES L UARBEROGANY 77T 2BRELHEEL,
FIHMYEHEENEL TS L. BEDCK LF (3491U/1: &

H(H 62~287IU/) 2 A L 7:h, BREREIA LD o
7. BI12HA, HEOL-ODLUBAKL ko7

FREMR  ERIEPCRESICRE 2L, AN
fasciculation # A L ¥4, IF P=T7RIAFITIZHS
PThPolc. BRER DMER BEREREIRERALDL
ol

ABRRBENR  CK XIEEIL@56IU/DLTEY, MmE,
BRE, TRBBELEEZo 7. FUBHUERIT GAD Hidk,
W7eFray r2EGRAIVTRLBRET, Tiatk1 >
F—n4 ¥ 2ZBFHRIEEETH- 7. BEMERETIE
k% 1/mm® (BEER), BH l4mg/dl, ¥ 65mg/dl L E%
oz, BHEEH X BECIIERILOS/NMERL BB, ko
ERIEIHL P Thdho/:. $HERTCEIELH_-BEHLEE
B ARG 2B ERIC B W T fibrillation potential % & &
B2 (Fig. 1A, 1B), IFAFIT7ORERBEIZA LD Ed o
7o, KA HREERE CIAEPAE AREME AREMH
B EHEAZOVWINRLREFRRE LR, MEIKDEHL
R E (stimulus induced repetitive discharge : SIRD) &
AL Dot WE CT CIXEREREE, V>~ EiEX
AL Dherorz. MiFEH VGKC HAEPE(gG) 2MEL
eI ABHTH-T- (194.2pM : HEEHE 100pM LI L).

AB#4%8 - AB#. loxoprofen sodium (180mg/H) ®K
REBMBLIPIIEALFREA LD D2/, pheny-
toin (200mg/B) PPRICEID 2L & ABEOREH A
LD L. #0O#% gabapentin (400mg/H) d:8M L 412
FEROKBIERL, $20WEICBRL:. BR1VAR

*Corresponding author: AR+ FZRFEMENE (T010-1495 AT LILFRAFEHRR 222—1)

UEKE AR R PR R
TERBRFRFREHFRETANAENT - EFER/E
(ZfHH 12011411 B 24 H)
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1000V

Smsec

g

5001V

3

2msec

Fig. 1 Needle electromyography.
Fibrillation potentials were observed in the right biceps brachii muscle (A) and extensor carpi ra-

dialis longus muscle (B) at rest.

ORATRAEEPICE LKL T IEb\VICE 2 KR
BETZ2DOAT, #&HDEEILX Wong-Baker FACES Pain
Rating Scale (WBS) {2 T 4556 1 T THRLZ. L LB
3H AHICIE EBEAROEFORECME (WBS1—4), £
RS, W ABRART T (B0 & A LB, BRI 0 &8
HBELALCZONBICHARLL MENICRIFTFITR
fasciculation (X &£ 7, SHHBRMRE TIEWHM O LB
i, REAFRGE, F-EHERHOVTIHICBVTHRE
BEIEBEHCEadrol. REFO 7Y Y KREBIERE
(IVIG400mg/kg/B x5 HMl) 2B o7& T AKBII—
BREYICEER L7225 (WBS4—1), Sz UERSHE L2720
(WBS1—4), 25704 Fs3 A# ¥ (methylprednisolone
1,000mg/H x3 AR) #@mL/zs ZATHMARBEOER LW
&L (WBS4—0), Wil EBO#KHE BB L7 (WBS4—1).

z ¥
AFOBME LT, 1) HENICIZ LB o OER )

FHTHZ T E, DMENICIEREGRE, HME 4
¥ I 7 %R X fasciculation DA EARED-Z &, 3)HHEN

TEIF P=—HEBRIAFITOREREIX L, fibrilla-
tion potential DHZF AL DT L EBBITON L. Al
[saacs EEHOMMBL L2l LiIZPHLHEEDbNRS
7%, Isaacs SEMEHE ORI TH % Cramp-fasciculation FEMEEE &
LTh, AZPIOMERDS LEEMNTH S &, ENICERNED
WiE PREFRE, SHICEHARTEREIIBYTM
WICO B KENE (SIRD) bALDLRVER E»MHAR
B Eixvndsiont. KEIONEOEBILGELHEMTH Y,
BECKIMEX L b o TV EhbIZATHhL I LA
HEINDD, BENICIERETRECHBEE LT A EDT,
SHHBRICTHRKHABEERZ RR T AR EA LDl E
POHIEKHHEREROMERTHITERIZEL OIS,
KR REREL Isaacs FEBEH OPFZKEK TRV, 60
Bl Isaacs FEMERE & MaT L - N OBE Tl 33%~39% 12
RERERPLUNREZLEI L) LENTEY, REGEN AR
BEBFEREEZ DR TWAY. AP VGKC BEEER
REEAOF LOTIR, FEULOENTRERECRA Y
Lo TEY, 4% complex regional pain syndrome & &
anipl QF) 35EThTn3?. ThHDERTIEE
A EbICHEBERISIELOIL LY, HHBERFAR LI
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EREM O L fasciculation DA F B L/ VGKC HEKRIGRERA O 16

VGKC Atk H» S Isaacs ERBLBH I TV D
720, AFlHESHEOBBIIEREL TV LEYFHD. /2, &
FlEkELZ T Isaacs FERBE L OB TE 2 DV id, RER
EEB VAR E o EHBMEZZ I EHWERILO LA
v, aBEEBE- 2 —OId P TICOonTIE, BERE
25 n L b MIRE, WEE, B B RERE K
weEz Hhi.

RO TIE, L VGKC BEEHMAMERBERBE LT
iZ Isaacs #i f& B % Cramp-fasciculation JE & B ? 13 > (2,
Isaacs SEERE & BIAROIERICEIE, AR EOBHERZ &
b 729 Morvan FERHS, X 5 ICHBHBEROAZET 530
BRBR R —ROMEETAPAYDH ), JL VGKC L
HAMEMERBIIRIECEBRARS S0 2ETH LN
BoLAICERhTwA, 22750, VGKC Z& 8 DMERICHE
LTWBIZbhb o, ZEZ0RABIERTHZHIC
DWTRFFICEHERTHER V. Buldit VGKC #& itk
BY & 30 4% 5% B 25 0 B 0 £ 19 HUE 2% leucine-rich, glioma-
inactivated 1 (LGI1) T&®» 5 Z ¥, X 52 Morvan fEfEH
%> Isaacs fiE f& B 0 — & O 2 B9 $L K A% contactin-associated
protein-2 (Caspr-2) T 5 I ENBWMESIY, ThoDER
HE OB EHLBRRR 2 HECE 2 ktErrmg s h
Twb., RFNCBITHBITCIE LGIl B X U Caspr2 123§
LI A LD LN o7z, BMEFL Y AHETS
FHEREICTT kR A LD SN, ZOBRBIEOFEN
ZOWTIRBAERREP TH .

APNIPL VGKC MAEAABMERBOP T, REBEL E
e L7mERRET2BEELEA L EZ O, 5% N
BEEALDBBITIE, I4FITRIFboThREDER
FERIZZLWHAITH-> THI VGKC ik S HEER B %
EBIWANLLEND 5.

ARENERIL, E9HHFARESELBFTXTREL, &
EHREEEICRIN:

RERLICEEL, FRTNE COLREICH 2 ¥, A&, Hitk
HeFhdEh A,

1y]

2)

3)

4)

5)

6)

7

8)

9)

10)

52 : 679
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Abstract

A case of anti VGKC-complex antibody associated disorder presenting with severe pain and
fasciculations predominant in unilateral upper extremity

Kenju Hara, M.D.", Osamu Watanabe, M.D.”, Ken Shibano, M.D." and Hideaki Ishiguro, M.D."
"Department of Neurology, Akita Red Cross Hospital
* Department of Neurology, and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences

A 21-year-old man complained of severe pain and muscle twitching localized in his right arm. Neurological ex-
amination showed muscle fasciculations in his right forearm but no myokymia or myotonia. Needle electro-
myography revealed fibrillation potentials in his biceps brachii muscle and extensor carpi radialis muscle at rest
but no myokymic discharges. His serum anti-voltage-gated potassium channel (VGKC)-complex antibody level
was significantly high (194.2 pM; controls <100 pM). Although anticonvulsant therapy relieved his pain, he was re-
admitted to our hospital because of severe pain in his left arm and both thighs three months later. A high-dose in-
travenous immunoglobulin (IVIG) therapy followed by steroid pulse therapy relieved his pain. This case with nei-
ther muscle cramp nor myokymia expands the phenotype of anti VGKC-complex antibody associated disorder.

(Clin Neurol 2012;52:677-680)
Key words: arm, pain, fasciculation, anti-VGKC complex antibody, steroid pulse therapy
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VGKC B#Epiif

VGKC-Complex Antibodies

% 2 f&*

Osamu Watanabe*

Abstract

Various antibodies are associated with voltage-gated potassium channels (VGKCs). Representative
antibodies to VGKCs were first identified by radioimmunoassays using radioisotope-labeled alpha-
dendrotoxin-VGKCs solubilized from rabbit brain. These antibodies were detected only in a proportion of
patients with acquired neuromyotonia (Isaacs’ syndrome). VGKC antibodies were also detected in patients
with Morvan’s syndrome and in those with a form of autoimmune limbic encephalitis. Recent studies
indicated that the “VGKC” antibodies are mainly directed toward associated proteins (for example LGI-1
and CASPR-2) that complex with the VGKCs themselves. The “VGKC” antibodies are now commonly
known as VGKC-complex antibodies. In general, LGI-1 antibodies are most commonly detected in
patients with limbic encephalitis with syndrome of inappropriate secretion of antidiuretic hormone.
CASPR-2 antibodies are present in the majority of patients with Morvan’s syndrome. These patients
develop combinations of CNS symptoms, autonomic dysfunction, and peripheral nerve hyperexcitability.
Furthermore, VGKC-complex antibodies are tightly associated with chronic idiopathic pain. Hyperex-
citability of nociceptive pathways has also been implicated.

These antibodies may be detected in sera of some patients with neurodegenerative diseases (for

example, amyotrophic lateral sclerosis and Creutzfeldt-Jakob disease).

Key words : VGKC, LGI-1, CASPR-2, Isaacs’ syndrome, Morvan's syndrome

XU &®IC

BLUKEFEMEA Y 7 A F v 2V (voltage-gated potas-
sium channel : VGKC) BE&EFIEDORERN L b DI,
VGKCOU A FTHdPl.gaT7FabFr2H0
72 RIA (radioimmunoassay) ¥EW & D RHE S 2 HT
VGKCEEHTETH 5, Z DFMEIE, DAENL, i
TH VGKC Hitky ks hTwizcst, ZOBOWET
VGKC 20 b DD #H7% 53, VGKC L EEHEEERT
LR OFFIEHT 0B EMEET 20D THS 2 &M
BEDOWFE TS Iz o7z (Table 1),

ZORIABRICEBAZ ) —= v 7RETHRE I Lk

W VGKC WBEE T 2 F -2 iikDiRE D H 52, K
BTz, P VGKC EARIUEZ FLICERY B, 8
BEREREER L O ER I O 5, 72, TAD
AREREOBEES, 70V 7Y TR
(Creutzfeldt-Jakob disease : CJD) &M HIRE
{bFE (amyotrophic lateral sclerosis : ALS) & &fiik
L OEREMIC O WT AN T ATz,

I. VGKC BERFDERES IVREXANZ
AL

1990 £fX, "HLVGKCHUE, &, ML Efe 7
57 Ay 7 AMEGEROREBCEERES T 3 Hoditke

* g IR B R RERE SR AT RHEREAE - BERE (T890-8520 EIREERERETM » £ 8-35-1) Department of Neurology

and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences, 8-35-1 Sakuragaoka, Kagoshima 890-

8520, Japan

1881-6096/13/ ¥ 500/ 3/ JCOPY
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Table1 VGKC BE#HiE

Ui VGKC E&BIE (Pla 7> Fo b F 2 X 5 RIA
%)
Pt Kv ¥ifk : VGKC Z D b DIz s 5 Pifk
#1 LGI-1 (leucine-rich glioma inactivated protein 1)
ETIREN
#i Caspr-2 (contactin associated protein 2) ik
Mavy 752 (contactin-2) HifE
¥l Tag-1 Fitk
TuF4 X I EEREBETAROOSTIINT 55
BOFENBREENL T WS,
Bl VGKC & a0l
1 DPPs (dipeptidyl-peptidase-like proteins) ¥ifk

LTRE &Nz, ZD%, BUHENENT 7 FEREE
RIEANARAMDGERHRO—FIC bR SN E 2 en
BHonizik, ZOHEBEET 2HREDART b F A
WIEMN -T2, B—OFHEY, REHEROHZ5T, B
BRHRERCPRMER L bSO ERIEROFERR LR S
BRI OWTRAHATH 72, Bl D% T VGKC
X OSFLEEGHEEERL TBY, BOHE» ERN
ETBDFRERIERERLZZENHLLE R 5T,
RFEH 23T £ LT LGI-1 (leucine-rich glioma inacti-
vated protein-1) ® CASPR-2 (contactin associated
protein-2) 3% 5,

TMVGKCHifE, ORIV —=> 7 HIER, REM
DREZA—-b2VGKCOVH Y FTH B a7
Fo by TCEBTIRIAETITDODRS, 20
VGKCZD b DX+ 252 MET 27 v 4 K&
LTTFYPLvranTnlk, Lrl, EBIX, VGKCIZ
LGI-1 ® CASPR2 % & L EEHKEZERLTBY, &
hoEEHRIT 2 A bREATRET (Fig. 1), 3
T, ZO7 v RTHREINS BOHEZERL
THL VGKC HEHRPUR LR, EEO RIAZKIC X 5 R
7V —=v 7 THBEDEE, LGI-1 % CASPR-2 D&
EF2EA L Mifark L BBEE (1gG) 2Rwiti
LRI cell-based assay CERIRETMThbiL 3,

T A Yy 7 AEREHCBY 3 HEHMAK X 5 VGKC
DEFEEED A H = A LT, BEEHEMETCAOND
IO RMENEEOF YA NVBEHORERRED >N
T2, Fhevuv ke LTEAOF ¥ A NVEH
OEERERIER I DT H R, 2MliobikEs 2HOF
AINVEBHEDEBERICEID F v 2 VORELDES
Y, MkEEERE LD VGKC OB 2R E, Bfle LT
VGKC O#aE 23 539, —7F, i LGI-1 HifEeHl
CASPR-2 fifkiz oWk, 1EFARFIITHTS %,

IgGs

Fig.1 VGKC #&1%

LGI-1 (leucine-rich glioma-inactivated protein-1),
CASPR-2 (contactin-associated protein-2), BLUfar¥
¥ 2, BETVGKC LEABEFEKLTBY, Zh
SOWTNOSFFIIRT 5 HCHAED, BEHERMTE CE
MENEVCGKCOT7 I T =AM ThHhLaT vyFabxy
v (13- DTX) 2RHWREI VA AL/ T vk A LK
L, Ji VGKC E&HIifEE LTHliEs NS,

Pt VGKC &Ptk g T, RERLH LGI-1 Hifk

&3 CASPR-2 kI DWW T Table 2 12 % & 7258, Hi

LGI-1 fiEB AN, AREEEREER TALAR EH
BRERCEEL, BEO= 2 -0 ENVIKIGERT,
Pt LGI-1 JiiEBE M BE O [gG O &5, HKRTHBAEO
FRIREVE > (ADH) SSRGS %2, 207
DI HL LGI-1 Pl B 0 BRI A T, FRIR &
NVE B HEEEEE (syndrome of inappropriate
secretion of antidiuretic hormone : SIADH) & & 2{&
FRM) T AMESEEECEHT I EEZONTWS,
Pl CASPR-2 iR FIC BT, BEREBHE OHE X
&<, # MRIEEESOEEEE W, DilgdiEeh
TPO Hifk o HOHAE 2 &L, HEREEHOHE
FEHEL, BEEETHY, REREORRIIAEEE X
5N Tn3,

—77, $i CASPR-2 HiikBE MR iE, RO BEE
BEFERTHD =2 —1 34 b =7 (neuromyotonia ;
R ED) MHREEMEE, B & UCEEMRER -
HREREREET2EL Yy VEBRELBEEL WL
%, MaBREECN/ Mg T &R EREREFEOER
DL, BRI 27 o—FBREE SR TW 3,
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Table2 #i LGI-1 Hiff & #i CASPR2 fifFD & L &
Pt VGKC BEHTE

1 LGI-1 Hifk T CASPR-2 ¥ifk
X BN BER THGRME, BE, TALAR VY7 EERE, 5% B, F
£, RYFESE, K vV oA IR BHEEHEEE —2-—o3itb
MAE =7, k&
JBE BEO=—1—vL L5/ (BE, MyD=a—ov
VAT BB VYY)
GV 7547 1gG1<IgG4 IgG1<1gG4
HRRER 41% ~25%
PR NP UEESE F— I TR
fEESEfE W R MSRELS T, 1E 0 N
7Y
F# BAEM, USRS E  RRNRECRICE R TS, B -
BEAb, BESTFET 2HEET
BRI
FE R 30~80 B (HrRfH 60 %) 46~T77 5% (FhLfE 60 %)
= 65% HsE 1% 85% H3 BBk
MRI &% ~84% (MNEMAIEEZE FLAIR{E  ~40% (NEIEIEEZE FLAIR 54
FHEE8) )
fhoECHEOEH ~10% (ANA, TPO, AD65) ~20% (AChR, MusK, GADS65)
TR TR 30% 3%
(B R)

Vincent A, Bien CG, Irani SR, Waters P: Autoantibodies associated with diseases of the CNS:
new developments and future challenges. Lancet Neurol 10: 759-772, 2011 # X U Lancaster E,
Huijbers MG, Bar V, Boronat A, Wong A, et al: Investigations of Caspr2, an autoantigen of

encephalitis and neuromyotonia. Ann Neurol 69: 303-311, 2011 %2 i fERK

II. VGKC BEhEiaL&RE

1. ZA4Y¥ v o RERR

T AWy 7 ZERE IR O VU - SR O B,
24 ¥ 327 (myokimia), =2—T 3% b=F R2EH
ETBEBTHY, 1961 F£iC “a syndrome of continu-
ous muscle-fibre activity” & L TH#I®» CE#EH S iz,
COERBEREESHHREOBFRER I LI ZHDTH
D, EERA - HEZEMFT RS &, MBI D 2
BB ELREBEERERML EEZ 5N TV S, 1990 F
R, BEMEBEFCREMEORBEEEYS SR 7k
BFEAIN, FREVPBREREHEMREETHEL I L
RS IR DD, & 5% DHE TP VGKC fifk, »3
BEE535Z BRI,

T A Yy 7 AEBREEO L &R SRR IR E R
DEFHEEHIC L2 bOTHY, MK, FHiciarsns
RS, HEE, —o2—u3It b7 (I A =
7 2RO LR OHMERE) &, I A FIT,
RSB L OTHEEE » B L T2, fFRED
IS . HIFERBEREFRECT DD, S5 1I0H

BB EBHMETHALNDE I DD, ThoDEE
FERIGEB A, B, FSTHEEL, BIRTLHEEL
B klBEMEROME T Oy 7 THhEELZW I M
% <, MIEHEFERRT D 2 WK F L BTREEAL
EEZONTWwD, —HOEFITE, HREEToy T
HETZZEbHY, UL MBHEBM O %
PR BEERHNLEET b b 5,

EHEROAL ST, KR, LUWBREOREEE
bLIFLIEASNS (Tabled), MIZEEHBIKRBE
{## (complex regional pain syndrome : CRPS) D
BMLWEA L, REORAEERETRET 200 H 5%,
ORI HEMEORERETICL 2 Lt Bbh 23T
8%, FEaHAOE, BRERErRIESLH L, BHE
g .PHEENEELLD, BRL b, ST
WE L) HEEBCEREIESEL S,

L OBEORE L LT, HikECHRgERESEsL
BE TR RS U7z cramp-fasciculation SEEEE & 11 F
N5b0DbdH5, BEXREHEENZIAFITHRE
(myokymic discharges) DOFEE CHIEEEESER S R
298, A Yy 7 AREBEEED &% S ¥, cramp-fascicu-
lation FEMEEET b "HL VGKC ¥tk B8 o h, WE
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Table 3 3 VGKC HEHMAEBMET 1 v 2 ERE 0

Bl DR

Bkt 21

ZWEEEER  53.4 5% (25~85 %)

I PR 1%

EEhR R 30/30 (IR, —a—u 3 b=7)

FREEEE) 15/19 (BfREsR M9, S A4+ 37
6)

e (7 16/24 (LUNERS, HE 7, EEEE
T6)

BERsIE  7/24 (FT®% 5, THI2, CRPS 2,
EiRE 1)

BRAEHERA

BEsEE 10/15 (S A4 F 7HE 6, FRHERMEEN
ENL6)
¥ GAD Hifk 1)

HO Mg R 4/30 (EEGESRE 1, FIREELET
S 2, FURBREEEEETAE 1, HRIFBR
B1)

ik 5/30 (MUfRME 3, FfE2)

(M&EE) CRPS : complex regional pain syndrome

BECENZHEESII RV EEZ LN TS,

R, FHREE ASRIEARGEEIR Th 5 Z L ORERRICIE
PHENKRENERATHY, HHBICZERE, =K
T, ZEWELRED IS4 F I 7T HERHBMER M SIEE
fif, =a—w3F b=T7HELZRD 5, HHREHRET
EMEL FCE & RERBERASNDL 8D D
(Fig. 2),

BERI T, REERED > MY Y AF v 2 2 HT
5 ETREREN PN A TAPAER I X 55
EEERT O, HWBWEM T, MELHR W X 3H0
VGKC EARTEDBES, BTh 2719, HES
7)) yREBREEE (IVIig 2w Tik&sts5Ho
HRRBENERE SN T W B - 1HlDAES, 3
BICERIG, 1HITIIEEL TwaY,

TA Yy 7 AEREEE, TP VGKC HIE, RO
Lol EKBRTRD 29, £, RIAKK X 325BM%
i3, BKEHITOAFFITH 3EBRETHB, 2D
DEWRETICES KW DEFINEAELTBY, Fik:
BEEY - —ORFESTIEZI N TV 3,

2. ENY 7 AEREE

EBNT 7 UFEEEL, TA Yy 2 AERETASND
RIS O BRI 2R & T 2 RS2 ¥ ok
Z, TEIR, EEOFEM, REZE, FTE%, WE- R
Wit% 75 £ DR BREMRER, X CEEOFIR,

BEHLEWERETE, 8, 8B ER & OhRE
R 2L 7 2 REMMRER T, 1890 i “myo-
fibrillary chorea” &EC#Ei& N7z, 2001 4, FHlRRE % £E
v, M TERL 72 76 B OERERE & ik
"HL VGKC fitfky &L OBENE S iz o719, €L

Uy VEREE, BO THREERT, RVIOHKE, S

100 EM ERERBL T 208, ERRENSHR IS
D TEEBIOBEIRINTORDE 572,
BAEQOEEZFLE L 296 (KEHO 2 flx &)
DORET, UTFDZ EDBES Ik 729, EERICE
P < (27/29, 93.1%), KMHREOFKERTH 2
Za—n it =T ReFITEHON, BLZ6EDA
EHT TERMBET DL &S, MREEOEESHED Oh
720 BEMRERORERNLEREZ, FT:@% (25/29,
86.2%) LINEZEE % &LIMERDOTREE (14/29,
48.3%) TH oo FHRHRER TR 9 B0 BH THIR
BED S htz, BESHT 1L (37.9%) TRD S,
%< BHIRETH 572, 27 FICIMBE RN BARET 21T -
72 & %, 21 BITH CASPR-2 ¥ifkas, 18 HITHILGI-
LHEDBBBETH D, 16 FITCIEROHEBBETH -
Tzo BERD, EFEHTIE, B L OCEES I
CASP-2 fifRizBEEL, K5 MY v AIMESEM, £
H, BEEEL COPRMERERE, ¥ LGI-1 ¥k
CBEEL Tnwiz,

3. DBRMRE

ENT 7 VEBREET TH VGKC Hilk, »BMHETH 2
ZEWEAS I o TR, TP VGKC Bifk, & i
FREREIR, FHCUBSRIER L OBENEH S LTz,
2001 £, Buckley &'© &, FHEEEL &R MRS 0 BF]
BEEREE2ZY, IBRMROEREEL, ™
VGKCHiE; BHED 2 BIOEFIHE % 1To 72, 2004
£, Vincent 513, "Hi VGKC ¥k, B o L& %
B 10 Bl 2 8RE LT, 7 OBIRIESIL, EAaEoR
BTHETT 5 ARTEREL RUSEELZE L, &
TADARERL, AEELEFBOMEERNMG
MRIDESEE =R, WEREEIHT, SHEEC
SIADH IZ & 21 MV D AMUEREHT 2L DDA T
a4 FRMBERH, 8L IVIg R EDRERERICL L
RT3 w3 bDTHoTz, %7z Thieben 59 i,
"L VGKC itk BHEDMABGERIKE 7 i D>wT, 3
¢ SIADH 2 & 2167 NV ¥ AME 25D, LFITK
RO BFMEBEEFEREITO LT, 6 01T R
VGKC Hifk, DA L & b WERERPGEL 12 L]
HL7e IE b o T TP VGKC Hifk, BIE IR
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Fig.2 Za—o3i#4br=7HE, 1% 3I7HE, SIRD
A, B:Hi VGKCHABMET 4 9y 7 AERBO—FITEEI N, Za2—0 34 P =7HE (A) ZBEICED, B3 - HE
L7, SAFI7HE (B) LGHERESEERURIRE LN, C: AEBRERENED TCOLFE (1) FHRBORENRE
SIRD (stimulus induced repetitive discharge) #%, WEEREE CREEORED ERROEHEE2RD -, KEWRRELROWE

ERBL Tw 5, BB,

# (VGKC-LE) O¥RBHEEEIHRIBE Nz,

EdiL7z& 5w, BU "H VGKC FulE,y #3, ¥k
R R, BEREMERB L UTHEHRERIBOTER S
EREZ2ERTL2O0PTHETH o7, 74 ¥y 7 AER
B, =Y 7 VEGREEE, BX U VGKC-LE BEIMMEHN
B3 VGKCOY 754 2T T 5 L OFHED N
Holzh, REME LD TIZkh o,

2010 £E, BIXREIRFEHIWCE RS 2HE» 56, 2ho D
B P —KRWBRT BTV A 7 AN—EWnZ BH|EN
Hotz, Lai 62214F, 57HD VGKC-LE 08K B L
M %2 er LR, 57HIF 55 BT LGI-1 i ¥ %
BB Th -z b G Lz, £z, Irani 52V,
96 o THL VGKC itk BHEEFHOMBEEZRET L
BR, SHTLGI-lE] T 2HESBETHo T,
VGKC Z D b D izxt 3 5 FikBBHERIE 3 flcid &
holz, 62 1961T, CASPR-2 X ¥ 291015
T HoTzo P CASPR-2 FiiR IR HEDEBEEN
12, FLLGI-1 ik AR oERCEE T 52 EEI
Bole, Eleavy 7 F 2 oEBERLEEL I,

IR, LS, /R, PlaTrFobFy
YEBW RIABTHEL TwizHEH#E, VGKC

FOHDODHAK BT, LGI-1, CASPR-2, BX U2~
YIF22REHETERY 2 0—F NV RFET, T
VGKC ARk L ERRETHB EL, 7AWy
AEREEE, €Y 7 SEEE, VGKC-LE 28/ L T
VGKC EAEPUABIEERE & » O REMS RRIEL
720

ZORFET, 7AYy 7 REBHIFIKvIBEE
1 CASPR-2 Hifk, €N ¥ 7 v fiEEEE X 1 CASPR-2
Pifk, VGKC-LE i LGI-1¥ifhr 2, ER LB
VR OBELNHEEBIC RSt EZ SR T W, L
L, EHEiL, Tabled WRT LI, 74 ¥y 7 AGER
BT b 21 Fidh 6 Fo3HT CASPR-2 Fitdk & 1 LGI-1 #1
HOmAEELTBY, §%&1L, ToORKEEROBEE
DWW THS DI T 2 LEND B,

4, TAD AL VGKC BBEHF

VGKC-LE OFESBESHSERB L SN TSR, BT
A A L VGKCEETHAK & O BESIER & Ll
McKnight 522 1%, TA»ABE 139Fic 0w T, MM
BEOHMENAEERE Lz 23, 11% 2575 16 Fl
T THi VGKC Hilk, BB TH b, Zodh cigiEk
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Table 4 #i VGKC EEFRAEBET (¥ v 7 RERBICH T 3 B SHEOERRE

G il o ERRW YL VGKCE&H  Zofth PLLGI-1 %1 CASPR-2
Ptk (pM) E7jR2S E7RZS

1 47 B cramp-fasciculation fEREE 822 RN E O O
2 27 L T4 Yy 7 ATEREE 384 - -
3 26 e BERE, 3A4¥37 205.7 - -
4 30 Bl 74 Yy 7 AEEE 783.8 ®) @)
5 57 ot eEMIAFI7T 1,584.1 O -
6 67 M TA Yy 7 AEEEE 333.9 -~ -
7 85 B 7AHy 7 AFEERE 373 - -
8 47 Tt TA Yy 7 AEEEE 1,576 MG, FiRiE O O
9 54 B T4y 7 AEEE 2,593 CRPS + @)
10 68 B T4y 7 AEEEE 716 R E O O
11 72 B 74Py s AEERE 714 — —
12 37 B 74y s REEE 426 ¥ GAD Hifk+ — —
13 45 B 7AWy 7 ERE 1,136 - —
14 38 B cramp-fasciculation fEREE 400 - -
15 56 By 74y 7 AEREE 780 CRPS -~

16 30 a7 AWy 7 AERE 128 O —
17 53 B T4 Yy 7 ERE 437.7 MG, EEMNiRE O @)
18 1 L A =7 730.7 - —
19 78 B 74Py s AERE 1,799.6 T GAD ¥tk + O O
20 39 B TA Yy 7 AEEE 698.4 - -
21 49 B 74 Yy 7 JEREE 436.3 - —

(M&ZE) MG © EfERSE/RE, CRPS | complex regional pain syndrome

CRISERT—HPEFEET S 2 2Bl L 7,

INBBITORE T, TAPABEETIZE SIS 104
i, 46ITH VGKC HEBHEOHEE b ROz, 20
Pt VGKC E&Hiifks, R TEELIFELEEZ S
NTw»3 LGI-1 BL U CASPR2 XL T OHE T
Rin o 722,

2011 4F, Irani 5329, FEElOET L LRCERST %
VAP THEOKERFICEH L, faciobrachial
dystonic seizures (FBDS) &£ 7z, FBDS i, T
LGI-1 HifRBAE DK (% < @ VGKC-LE) 124fTL,
ITOH#E2#E> (Tables), FBDS £# 29 fdh, ¥
TEREIN B CCADAMRE 2RO -0 76 (S 1R
SEAEEEE 2 B, RUGHIE 2 B, BIBHZE 3B Tho',
FBDS X585 H, TRETHERIND, ZHED
FHSTIX 3P LI L E S, SEE XY 50 [|Bl/ B i R&,
36 HTRT - EXREPE L 2660 18 B, EE
D T A AFPE (nondystonic seizure) I FE1T L 72
[ RE EEARERIE (GTCS) 134, PEIHEIEEZE
TAAI2H, HFERSSEME 1 Hll. FBDS &, K&
DT AP AZESERST, L AZEIAH & 2EIEH
Die W, RENERET 5, IVIg PR T oA FNEERR
Y OFIBRECKIGL, Hl VGKC BT O m»
EEHWHEENDELRD, PO THEETS (Fig.3),

REFRRIEG] (ELLEM - SHRERITZE 2 > & —f)
IR T 5, BAERE - REER A ABERED
WET BT, EETH, 9H, 10 B GTCS 28
BTz, MRELRZRD, 3> E2—FDNNAT—F%
Buleini @ ofsERk st 2R i, &
BOPLT AP ATEDIST SNz EROBE TR <, 12
AE»S, LB AHEETCETENTEE 5, BEE
Re bz, UM, EOADF E8h, BXUEFD
BE R REBNHIR U, &5 TAD»AREIEM
Shied, 4 B FEOREN I S4B ECEL S X
Wik, BFCIHI0EU ECREL S KikoTziz
ABEL 7z, MFEF + Y 7 A 128mEg/L HIREERL,
FRELZ 42 mg/dL ERREETH > Tz, MK IFIEF
B I UVREER LD CELZAD Kol
VGKC #E&#HPiikix 1,338.6pM t ZEHEMHE*EL T
B, cell-based assay & & 2 BRME TIEH LGI-1 #i
EBEHETH > Tz OGN, REREZTT LR
< FIEFHER LI,

D& 512 FBDS i3, Hi VGKCHEAMKPIA (B LGl
Pilk) L OBED, FEHcbi- VLI o2, %
DIZD DHIEHE T AP A D—FIW Z DL VGKC BE &
PUALBIE L, BEO—RIC R > T A ATREERH 5,
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