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Apheresis for VGKC-Complex Antibody Associated Diseases

Osamu Watanabe

Kagoshima University Graduate School of Medical and Dental Sciences

Summary Representative antibodies to VGKC were first identified by radioimmunoassay of
radioisotope labeled alpha-dendrotoxin-VGKCs solubilized from rabbit brains. These antibodies were
found only in a proportion of patients with Isaacs’ syndrome (acquired neuromyotonia). This
syndrome is an autoantibody mediated disease of the peripheral nervous system characterized by
muscle cramp, neuromyotonia, and hyperhidrosis. VGKC antibodies were also detected in a form of
autoimmune limbic encephalitis and in Morvan's syndrome (severe insomnia with neuromyotonia and
various autonomic disorders). Recent studies have 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 usually known as VGKC-complex antibodies. In general,
LGI-1 antibodies are most common in limbic encephalitis with STADH. CASPR-2 antibodies are present
in the majority of patients with Morvan'’s syndrome. Treatment of VGKC complex antibody-associated
spectrum disorders is divided into two objectives : one is to control the antibody production and the
other is to remove the antibodies. The former is based on high-dose corticosteroids and
immunosuppressants, the latter is based on plasmapheresis.

Key words :Isaacs’ syndrome, Morvan’s syndrome, VGKC-complex antibody associated limbic
encephalitis, immunoadsorption
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L. VGKCWatntrcid BETHAELRINTET (K1), BETRE, 07

ZOPEE, HBIFNAZEREL T 5 Isaacs FERFE
HORRBICEEMES TAEHCHMAKE LTRIE SN
W), BACEMRGFEESY T AF YRV (VGKO) 12
35 [VGKC k] ERpEhTwi 20, [
UHifhas, Morvan SEBERERR IEAN IV~ R P allifg R 48
O—HIZOMBENE ZLFHL2ITEY, ZOHAE
BEEGETLREDANRY b T AWIRD o7z, REDAF
% T VGKC 34 05F L EGHREBRLTHY,
HOPEPSER & T 50 FAREBEBICRRDL Z LMY
LTk o 7z, REWL ST L LT leucinerich glio-
ma inactivated protein-1 (LGI-1) *° contactin associ-
ated protein-2 (CASPR-2) %% 5.

[VGKC Hifk] o AX 7)) —= Y 7 REIR, RAEBO
REIVA—=PEVGKCOYH Y FTHDHB PlaT v F
0 hFYyCEMRT S RIAETITbILA. VGKC £
DL T HHEEWETHT v A RELTTY
4 va3nTwid, EBEIE, VGKC &, LGLL *®

A7 7zl ¥ A%

vieA RTHREENS BOYAREZ#EHL T VGKC #
BRRPUR & IR5.

Isaacs JEMEREICBIT A HOEHMERIZ X 5 VGKC D%
BEEEDA A ZALIEEHENETRONSL L &
WENEEOF » ANVEHOBIEIIRDO SNTY, F
le7ay v IhikE LTEA OF ¥ A VERORERE
%) DOTH R, iovifk: “HoF ¥ 2V
EH & D crosslinking (2 & ) F ¥ 2V ORELAIGHE
20, MRBKEER LD VGKC 0B AR L, LML
LT VGKC Oz M350, ThoHORE»D,
VGKC IZBb 5 BEIKIZT RTIgG4 727 5 AT
HBHEEZOLNTVS,

LGL1 HifkmEmE, AREEEESLTAPAL Y
WAESRAEIRICEE L, #5 O neuropil IS %2RT.
LGI-1 Yifkig B E D 1gG D &A%, HEKET EBAM D
ADH MBI G T 5. ZD72912 LGI1 Hifkas
Bt B R Tl, BBEICHRIR AV E Y AH
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1 VGKC#4&#%

leucine-rich glioma-inactivated protein-1 (LGI-1), contac-
tin-associated protein-2 (CASPR-2), 3 & U contactin-2 ¥,
JEETVGKCs L BEKRZERLTED, IThoo, wWiho
SFEHTLHOHMEKD, SVFTA VY =T THEBIN
VGKCOF7 v # T=2A M ThHbaT v FubFyry (Fla-
DTX) 2H\W/5 V46T veA4THhibBKEL, VGKCH#E
Pk E LTRIES NS,

HiERER (STADH) 12X 2K+ MY 7 AME%
EHTHEEZLSNTWS, CASPR2 HudkBa ik plIc
HART, BMEEFoEE KL, #Ii2 MRIBEEES
DOHEEXE V. JUEIUERH TPO difkk Lho HE
R EADEL, HOREROERI L, BT
D, REBREORREIAELEZ LN TV, —F,
CASPR-2 BuiRIBHERIIE, RO MR BEEIRT
HbH=a—u It = T7RMREEERE, BLUOBE/E
MR - PAEMRIEIR % 29 5 Morvan SEMREE &
B LT 5. R R /SRR 7 & Bl B 1 e
ERHOEZRI® L, BEICHT L7 Ta—FhnE
EENTWAHYY,

2. VGKC #HEafiiiArEET 2 KB

2.1 Isaacs fEfREf

Isaacs FEBR IS FFHREO A - BHROFH T VILA,
34 %37 (myokimia), =a2—23I% =7 (neu-
romyotonia) Z EBETEHEBATHY, 1961 FIZ [a
syndrome of continuous muscle-fibre activity] & LT

MO TRBMI N/, T OIEMIE, REESHREDBRE

BEMHIZLII0TH Y, BRE, EHRZWTRH,S,

I AR RER P O 7 WA R A E R B ERE R & &
AHNTWD, 1990 £, BFMEH IS KHHED
W EEZ G| SR THEOFENRER SN, KRB
DRRERERMBRETH L EBHL2IIRY,

HIZZ0k, [VGKC Huk] 2°B54 52 L5 A
oz,

Isaacs SEMREED HLs & 72 A FEBIE AR EE)AHAE O 8
HEERICLSD0THY, W, FERIZAOLNLH
oA, HEE, —o—u3It =7 (I 4
F =7 2RO VMR REOGMARELE) &, I4F
37, BERNABR EOAHEEH 2 LT 5.
FHREOH T VNA - HEERIHEREEZITI LD
Hy, B LBEHNETAERLNEZ L H 5.
NG OEBERIZES BN, B, FETHEL,
MERTHHEI L2, FlEmZiBomEray 7T
HELZWZ &AL, MBEMEEREM D 2 W R
PELBEEREIMLLEEZEZ ON TS, —FOERFT
&, MR T Oy ZF THEETAZ L DY, FL LD
V2 LA BE P D e 55 72 REAR IS BE IR AEAE T B
CEbhbH EEYEROAL LT, &IE, LUNWEZR
EOBRERFEDLILERONS. Tz BaMRE
DHEWREIZLZ LEbNAHIT RS, HEAHO
24, BREREZRIBEDH L. HiFvhA - HEE
PEEERD, EEE LI, MITRESHE L 2
DHEAGBICERGZXEZELS., L YBEORR L
LT, BT ALHsMe R i A S LB T B IR
J& L7z cramp-fasciculation JEME# L I A D D
HbH BRAEBEZNIZILF I T7THE (myokymic
discharges) O & & CWE B E S 1 2 25,
Isaacs SEBEFH DO A 7% 53, cramp-fasciculation JEEH
TdH [VGKC Hifk] "R o, WIEERICEN R

ERIZZWEEZ LN TV,

i A, HEESREHBER TS S 2 L Ok
RICEHERREPARTH Y, KRHERIZ doublet,
triplet, multiplet % &® I F F I 7R E R fascicula-
tion potential, neuromyotonic discharge % 2% 5.
HRAZEMRAETII M R F I & ERED
RohsaZeddsr (K2).

BESITIE, RIMRED Na F ¥ 2V E2WHT 2 2
ECHBEFERLIZ APLTADPAEL LI X B 0HE
BEEAT). BREFTIZ, MELHBEIZLEH
VGKC HERMBE DL, AMTHL. REI T
7Y vRERE (IVIg 22w Tid, —Z0 R
e,

2.2 Morvan fEfRE

Morvan SEMEH#E L, Isaacs FEMERE TR SN 2 FA
FEOBRPBE 2R E T HHIPVRAL EDRERITH
Z, NEIR, EEOEW, REZE BFH8%L, WiE-
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K2 —2—A3IFP_T7HE, IAFI7THE
VGKC & RYE B Isaacs FEBEHED 1 I TEER S i,
Za—-03IF b THE (A) RBEEICKY, BE - HELLZ
A, IFXFITHE (B) LBEREREML, BRELL.

MRS 7% EOLH e BEMEER, BIUEEOLR
R, B2 REEETE, U8 SHIEEL 0T
AR IR 2 FR B & 3 2 B MR BT, 1890 4F
{2 I'myofibrillary chorea] & FE# S #1172, 2001 4E,
Pl sE & PV, MUAR SR TR L 72 76 IR B D E B
i 2 v [VGKC Hiifk] & D BIEDH] & 22 7%
5729 Morvan JEBER X, MO THBERT, &Y
DEEHN S 100 FELLEZ BB L TW AR, JEFRED
A SN2 TEHEBIOKEFTIZI SN T irdh oz,
REDOEEZFHLE L2961 K0 26% &)
DOBFT, UTOZERNHEL N R-727, EBKIC
BHIZE L (27/29 93.1%), EMMROFRBIERT
Hrma—uIf b=T7EEFITRDOLN, BXE6
HOBET [RFBETOL &9 %) AREEOKRRED
Ao LNz, HEMBEROREZNRERE, TE%
(25/29 86.2%) & IMEZEE) % &0 IMERDOREE
(14/29 483%) THh o7z, THMFERTIIHIHD
BECAEIRD 6Nz BEADE 116 (37.9%)
THROOLN, L PWBRETH -7z 27 BTl
W emat 2 To72 & 25, 21 BT CASPR-2 Hitkas,
18 BT LGI-1 Hifk 2 B TdH b, 15 FITEHOH
OB TH o 72, KRERD, BEHEDE MG),
B L OWESEAPHEZ CASP-2 HifkicRIE L, EKF U
AMFERERE, XK, HEEEH S & ORBAMEERIER
1, LGI-1HURICEIE L Tz,

2.3 VGKC HE&MHMABELHERBEL (VGKC-
LE)

Morvan JEBEEE T [VGKC Hifk] Bk Th s = &
ST % o TELR, [VGKC fufh] & iE AR
K, FILBRIER E OBEANER STz 2001
4, Buckley 521, filFvwh AR EFRBEMEDBE
BEERZESY, IBRMEOEREZEL,
[VGKC itk ] Btk o 2 BloERHRE 247 - 72 2004
4, Vincent 521%, [VGKC fufk] Btk o 23453
K10 P HE L7z, COBKRNSEIE, BHator
BCTHETT HEREERECRLYBRREELEL, B
WTAPAEZER L, WEE A oRBEERNENC
MRI D5 RE 2RO, HEREIAT, SHEL
SIADH IZX & F MU v AMIER BT HD DDA
FuA4 FRMmiEssi, LU0 IVIg ik EoRERE
IKERIBTAHLENISEDTH 72, ¥72 Thieben
5%, [VGKC #ufk] Btk misk 7 Blicow
T, 3BICSIADH IZ & 21K M) 7 AMLEE % 529,
EFTHRMEMEOBRBEERIZIZDOONT, 64T
[VGKC itk oA L &b ICHRERSE L&
HiE L Thido>T [VGKC Hifk] BELE%R
B4 (VGKC-LE) OFESIIRIB S NIz,

ERLAX 51T, AU [VGKC Fifk] 2%, fig,
KRR, HEMRERE L UOHFHREHRRICBVWTE
% HREREERT 5OPAHTH o /2. Isaacs SEBEE,
Morvan fEfE#E, B X ° VGKC-LE BEMENRLR 5
VGKC D% 7454 ThBET 2L OBMEVIH o 72
A, BB R D DT Rd o7k,

2010 4%, (ZIZFBREHICE 25 2 &AL 5, Zhb
DB % —&R\ BT 5 breakthrough & & 2 A i
o7z, Lai 52id, 57 1o VGKCLE OREE B &
O % #ead L 72455, 57 B 55 #1 ¢ LGI-1 ISk
HUENBEHCH o ME L. 72, Irani 5P
X, 96 Bl [VGKC Hifk] Bt BEE o Mg % BEt
L7k 8, 55 F1T LG \Ch 3 2 TH -
72. VGKC 2D b D34 5 HLRGHENIE 3 5128
oz, BIZ19HIT, CASPR-2 I3 5 Pifkdhs
Rl Td > 72. CASPR-2 Huifid KAH i 4% o 8 8L 75
(2, LGI1 PifRid iR 0ERICEE 3 A2 M2 -
72. %72 contactin-2 FIAGHEB D HFEL 2. O
B, HLoid, ek Ple7 > FubxT 20
W7z RIA ETHIEL TWwWizHEP &KX, VGKC 20
L DDA 53, LGI1l, CASPR-2, B & UF contac-
tin2 B & 358 7y u—F VT, VGKC
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BAEKRPUR & SR XC, Isaacs FEERE, Morvan i
%, VGKC-LE 224% L T, VGKC #HAKRPIIKEE
EFEH L VORBEMSERBLAE CORBET,
Isaacs fEMEHRE X, Kv Pk % 721d CASPR-2 Pk,
Morvan FEERE 12 CASPR-2 Jifk, VGKC-LE i LGI-
1 Uik &R & B EHUA D BEME A 2 - 72,

3. VGKC H&FRAMERR & MIE T

VGKC &AM EREICBWTIE, HOHMK
ZOHONVEEHRBICHES LTBY, Mg fbEdic
L BHARBREVERTH 5.

[saacs fEERE, Morvan JEMERE, BB RMES DV
FTHIZBWT S MEFLBEPAFHTH L LI T
B, FATRFE DM O FE 1L § R CHAM M AR
DWTOEETH L., AN THH SN, ZEEAER
HIERED: (IAPP) IZ2oWTW IR b ER#RE TIE
HHEW, FHTHDLOMEND LY, TAPP T
HERBMN) TN T7 75 00%, 1gG4 DBERIT
BOTHENWE INTWEY, WHEXTRTLIET
T EBRENTRE L 2 5. [APP 258 %) L7 IS fEH]
X ERT 5.

EFNE 26 RO K. EFIE, THROBRRE, A
- EBROBIT A, RIEE - B - AHEIC
FRFEHI RV, 2L ), GEVOWM TR
&, WM - MPEEEO Loz, ABHERE

BHROEREFTONAFERT L L) ho7z 1
I [saacs fEBEHEZEbN, 7= M Y Z2RH
L, ERE—EEELLZY, LIESL LT, WEED
B R IEIRR D KBS I A F I THAHATE LD
2% o 72, VGKC #HARPkREHE (229pM) TH D,
IAPP iifTHW T HRHC AR L7, KB ORITES &
iR EH (37.1~37.6T) %79, MEFENIZIEIFHE
OBEEFIE (m2—u3IF b=7), THROME - I
BEOKT, WHOREEREZED, MEMRESIZIT
LTz, SHHERTIE, B 5% 7% myokymic dis-
charges % 3RO R0 o 7225, F EBICHIBF M
ORBHRENED LN (K3). 1 ELAEE% 500
ml (2B U7z IAPP % &t 5 [mlfifT L7-& 25, VGKC
BMEBRPEOKT & EE) L EROGEEL RO (K
4). —BMIZIAPP (MU T M7 7 v H T L) T,
IgG DEY T 7 I ADKRERIL, 1gGl O 80% I
LT, IgG2:10%, IgG3:7%, IgG4: 2% ML
IgGl A TIZFE L LBV E SR TWB Y, 1M
& & LT 500~1,000 ml A% b PLiRBRER) TS L v &
L 7= S M i RS B 5 2 SR AT JE RS- R 20 4F B
P IC RO, mAFLHEE 500 ml 12T IAPP
ATV, RIERER %O IgG RV VGKC HAEKHA
DREEALEBRE L7z, VGKC BEKRIFIZX 4 12
AR TIET L7225, 5| IAPP #i# TO IgG &
70T X TOHME, #%E, BXTBRERFRE, 1gGl

]
s A
e J\f&f ¥ H 7
: : A o bV af
" ‘“‘N“‘“Vv E:rm)\u ‘/\ f i 4

foskH AN L

F-SNS:~200 uV -

P .
I ) WV VPPNV s

e 41.6mA
e - {\J By A\ S [ P e

3 ¥ 41.5mA
[ e e A A

Al /v A g © 41BmA
T oAt

= A / ) 41.5mA
""""" W i ,"\ /{ {N‘Muﬁ e n XA

A Y ) C41mmA

1 4RO N — 3 Sma

il 24 bA
e AR

AV ©atBmA

| < .
| 1 ‘v\/«x»v*’wwd‘\/\,«ww

F ) N 1.5mA
e A AN FLETA

i A 41, 5mA
BT S s o et
i 1%

41 5mA
S A

et TN e AT

I Y ) T 41.5mA

T A\ o 2200
A N N 41.BnA

\iL 1y J-ﬂx,'\i\/»\w- N

L \ﬁv’i\f -

% :J?}\\'/\,-\,«\“‘..wmwuw i f’z@?ﬁ
Vo f\ e AEA

s SE$E T #

3 Isaacs ERERRAICEO ShA-FIMBIREOREKE
REREMBEDTWAFIE (1) FREZEDOREKE SIRD (stimulus induced repetitive
discharge : B#%) &, WEB TIIHEENRD LRI ER L. REAREERONE R
BLTW5S., BIREHIHE. BEMREIIBWTHRBEIZF %O SIRD OEEx2 D7,
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AR
E1WE

mi [RE

RERE

WmemA
PTH (200mg) +GBP (1800ma)

Y

B
®20mE

4 Isaacs

(635 mg/dl—262 mg/dl) : 58.7%, 1gG2 (467 mg/dl
—+246 mg/dl) : 47.3%, 1gG3 (12.0mg/dl—5.7 mg/
dl) : 525%, IgG4 (52.4 mg/dl—31.1 mg/dl) : 40.6%
THY, WIhDIgGH 777 AITBWTDH 40~

50% RREDOWRERTH o 72, Isaacs IEEEIZED S
VGKC A& hIitkid IgG4 BT A EEZLNTHY,
INLORRLY VGKC EHERIMAEDOREICBNT
IAPP E#TH 5 Z LR S N7z,

4. TTVGICH AT

VGKC Eahpihd, HEHEWBICHEES§ 2 KREAZ
KAYMBEROBRBEBIZ L AHIT VAR ERET S
Isaacs JEMERE, RAEMEIIMZ, HEMERORER
AR EORRMERESE 2279 % Morvan JEBEE,
BILUHEAKORATRES, KR LMESE, SIADH
WX AEF MY AER 29 5 BBRME T TR
AR NG ARRETH, ATUAL FEPLET HHE
BTN Z T, MBEEALHREIC & B PURERE G RO
BRI L 5. BEOMR L %% 5H04K13 IgG4 L HE
ENTWBHDOT, IAPP # BRI 255413, MmALHE
B2 ITRTHUENDA.

a2 512H72Y, FFETEE OEBEERIEFTE
# - RHIEASEA, BEELZRE - SRERTIHEVL
PRV ZEORERTITEHF LY. MEBNET

BAR7? 7 2L ¥ A%EH

TERE BREIDEE

REBRERE2HERTEL D SRR OSE 22D, 4NHEETHLD
HHFRELEAOHEEL, BHA%, TEERE LULROBERIEEL ..
PTH: 7x=bFA ¥, GBP: N\ F 2,

»5HLUR OIS HEk, HHRBREE, BRAETF
Jedk, MMEREIREA, TREBWIZVWIEREAZM
KRBHREREER - AN ARSECE#H LT

K, EAEZHAEEERBERRMEFESE [
PEEMRER RSB 2 AEMZE] B LT [Tsaacs FEMR
FEOBW, EFROWEMINICE T S5, P25
FEREMABRREEX GREES 25461286 [HC
FIEVER S OIREMT B X CHEIE O] OB
BEDEICHEL .

B, BFTiE, VGKC HE&AMAEOME (RIA
®) #ZiELTwd (B&
ip).

56 vgkckufm@yahoo.co.
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