F2 ﬁﬂia’gﬁﬂi?ﬁ% f&ﬁ@#ﬁ iEfR

S

Ciassecat syndro“"g -
(PNS ELIBMEDS, ‘ﬁifé)

Non~classsca?‘ yndrome .
(PNS & b'(ib ") ST

AR R DR AER
Encephalomyelitis
Limbic encephalitis
Subacute cerebellar degeneration
Opsoclonus—myoclonus

Brainstem encephalitis

Optic neuritis

Cancer associated retinopathy
Melanoma associated retinopathy
Stiff person syndrome
Necrotising myelopathy

Motor neuron diseases

RIHHREE R DR AER

Subacute sensory neuronopathy

Chronic gastrointestinal pseudo—obstruction

Acute sensorimotor neuropathy
Guillain—Barré syndrome
Brachial neuritis

Subacute/chronic sensorimotor

Neuropathies

Neuropathy and paraproteinaemia

Neuropathy with vasculitis

Acute pandysautonomia

MHIEHIESEB - BHOER
Lambert—Eaton myasthenic syndrome
Dermatomyositis

Myasthenia gravis
Acquired neuromyotonia
Acute necrotising myopathy

Wi <, Bl MWBRELALNDS. B
VGCC P H £ <, ¥+ 7 by 73 v,
amphiphysin, CRMP-5 ®FRIZH 3 5 HE
bdH 5.
| RES / #iEPUR (R 3)

B A K54 > Tid, PUEE / Mk
"9 % [H Hu Pk, P Yo Hufk, HLCV2H
1, BURi ¥ifd, PT Ma2 PR, Pt amphihysin
Ykl % “well characterized”, [#i Tr $ii%,
L ANNA3 PLIK, ¥t PCA2 UK, #L Zicd
PifE, L mGluR1l ¥ifk] % “partially char-
acterized” 2L TW5

PNS W b, BuiEE / ny‘?}hﬂibi HE
HEITCTH Y, JEE O BIE RIS 22 &% HEB
TX5%.

—7, BEAOPUEL / #EPURIS M O B
b b,

(xcikl, 2 X 9031H)

BB ICHETISIRE S 2]

2 JOo—F |
PNS OMFEIEMREIX, £1, 20X 5I12E¥
THDLHAH, PNSPHTHRZIVIGES. L7
B30 CTHE—IZ PNS DA DOREA Z &I 5.
PNS #8586 FEHRBEBEZRETS.
JEESBOT/IEnWZ by, HEHTIE
JBEORRIFRETH S, RMWOMRB CHEE
BERBEINEVWEAIIBERFNICRET 5.
BEOZ LVEEFER SN EIERD
“%%%x@*?% ¥ 7-HUEE / iR
W%?Fﬁ;ﬁ
w%ﬁ4h74J"“
§45®;7&m@@%%%¢#%%
ENTWw5B L2 PNS DAL RS L7729 2T,
ZHFr— b (B1) %dLICREWBHZ

BIEE MG 159
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K3 BIESERERREOIES / S5

Identified -Paraneoplastic neurclogical ~ Tumours % of antibody positive:. Freguieneyin ¢
by more - syndrome SO « - patients without patients withou
tharvone: ‘ SERTE cancer * (number of "“PNS {(nuriber

laborato :

" Anti-Hu > 600 Yes Encephalomyelitis ; sensory Small cell fung 2% (200) 16% (196 SC

(ANNA1) neuronopathy ; chronic cancer (SCLC) (1% with titres
gastrointestinal pseudo—obstruction ; similar to
paraneoplastic cerebellar those patients
degeneration (PCD) ; limbic with PNS)
encephalitis

Anti-Yo > 200 Yes Paraneoplastic cerebellar Ovary, breast 2% (125) 1% (107)

(PCAT) degeneration

Anti-CV2 > 100 VYes Encephalomyelitis ; chorea ; SCLC 4% (47) 9% (74 SCLC.

(CRMP5) sensory neuronopathy ; sensorimotor thymoma

neuropathy ; chronic gastrointestinal
pseudo—obstruction ; paraneoplastic
cerebellar degeneration : limbic

encephalitis
Anti—Ri 61 Yes Brainstem encephalitis Breast, SCLC 3% (61) 4% (181 ovaric
(ANNAZ2) cancer)
Anti-Ma2 (Ta) 55 Yes Limbic/diencephalic encephalitis :  Testicular, lung 4% (55) 0% (350)
brainstem encephalitis/PCD
Anti- 20 Yes Stiff person syndrome ; various Breast, SCLC 5% (20) 0 % (25gynac
amphiphysin syndromes cologicalcancet

1% (146SCLC

Ani—r 28 Yes Praneoplasﬁc cerebellar Hodgkin’s disease 11% (28) 0% (30)

(PCA-Tr) degeneration
ANNA3 11 No Various syndromes SCLC 9% (11) 0% (58)
PCA2 9 No Various syndromes SCLC 0% (8) 2% (58)
Anti~Zic4 8 No Paraneoplastic cerebellar SCLC 12% (8) 16% (74)
Degeneration
Anti-mGiuR1 2 No Paraneoplastic cerebellar Hodgkin's disease 50% (2) ?
Degeneration
(k1 2&bi
D5, ATFuA R, pEREEA], s a7
s (IVIg) T E&EHME - 3ME1

W73 %.
REER TR T EZIET Y 23505,

ARORTE

=¥ OV AT =P aT Ay HA—FH RRRTH B HEITIE, i)
1. BERELZBEZDOHDICKT B EE EVERTHE. FRUSOEEICD, L
FNEFNRDHA FS5 4 VIR . W RIERE & AT T AU E A AR T
AEL TV D RERSICXT 258 2D BMERCTHSICERET S,
PUlES / R PURORE, RERE O], 3. MEREEMR ST B IHERE
PUREAOHIH 2 &% HAYIC, Mg bEE, VEIZIE U THD S,

160 V. AHEERR
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o

|

® “non-classical”

7 §4 f%ﬂii%’l‘iﬁ!ﬁ f@ﬁd)*‘ﬁ%-ﬁ

R TxREEH (definite)

@ “classical”

@ “non—classical”
LTWEWLWHD,

® "non—classical”
BB DIFTE.

@ “classical” & L < ¥ "non—classical”

DIRRIEIRDTFIE &,

DIWEERDTE &, i‘%:f“ﬂi@ tHEEOD 5 ﬁuw ODE'I&EE%(DTT‘
DWBERDOIFEE, MBEBRETHEEL LCRBRCHELLLO.
FLEREROH BEBRERVAEZHD)

DMFPEROIFE S, HER / SRAAOBRMAMR &, MREBROHIBO 5 ELRNOER

(s 3 B

FRMEDOE W (well characterized) HIEE /

W?"#}Lﬁ& (anti-Hu, Yo, CV2, Ri, Ma2, amphihysin) @Kzﬁ'&}’ﬁﬁt %’l&ﬂif‘ﬁ‘é’%‘ﬁéﬂ’(u& Wb o,

% “xg80 B (possible)

@ “classical”
EED & 3EREIFENDHD.
@ “classical” ® UL < I3 “non—classical”

0)?%:1’"1!%0)7‘"7‘ ¥, S/ ?Wfih%@l%’&f’ﬁﬁ &, BHEHIRRRECSH- T LEET S

DHBEBEOEESL, HI2BEEEMHOZ Vv (partially

characterized) HIEE / RN AOBMFFR S, EMEEI/Sr ZEREATVEVSHD,

DIREIRDFE L, HEE / WRREOBRMERR &,

WD 2 FLINDOBIEEBOETE.

(cik 1, 2 X D EIHD

%5 RIEE / WEHN %&ﬁf-t;b‘ﬁg—_ﬁ')ﬁ%"?ﬂﬁ (classical syndrome) T, BE%@%%’&T“’“?‘%E?

%&B’ﬂ%ﬁ%’l‘iﬁﬁ"r 1BRt BEOWHEERETIRT
Limbic encephalitis (PLE) EEBEDMRIZ LW VGKC #MM;'I&T‘WJ
Subacute cerebellar degeneration (PCD) L VGCC HiEBRMED)
’ LEMS &1l
Opsoclonus-myocionus syndrome 5 LT ORER
40 BRI L DRER
EEREDODEN Z LVEH
Sensory neuronopathy (SSN) 40 LI E TRIEREO & S iEH
Lambert-Eaton myasthenic syndrome (LEMS) 40 LI L TRRERE D & S EEH
Dermatomyositis 40 Ll EDEERF

LEMS: Lambert—Eaton myasthenic syndrome
VGKC: voltage gated potassium channel
VGCC: voltage gated calcium channel

Classical syndrome Dj&&ES£t

1. B RER

o HiEEAE | BRENGRIC L AU EFIRHE
TTEIEBIzH 5.

®iieEEE  IVIg IMERE A7o
4 FOBEMBIAD 5. Pt Ma2 Pkl
BITIIRIFTH 5.

® WHEAE | FSMEERICUAE MR e, ER
PR IE,

2. WARM/EZEEEE

o FEE AR | YPEHARIZ L S ERIE

17BN D 5.

_.94,

o eEEE Bl IVIg DA RFIATHL
Haha, M —ERcsEmmosi

CHbhB. AFOA N, SEIHIROR)R
XZ Lw, $T Tr ik % £ 9 Hodgkin
HWTIRREGNID S, B Yo ik Z i)
PRBEIBIIFIRSZ L.

O IHAEARR | KT, BRE-WET UANE YT
—¥av
3. FEEEMAIVI/IO-XX/3I470
—X X
® HEB AR | WEHEFI D LS, £ 38
BEHMETDH 5.

15 M5 P A A 1B 161




l Neurological syndrome J

Classical ( Non-classical
r : ¢ @ —
EBEH BELL BELL E?E?ﬁﬂ,q
Y vy ! {
B / Wi B / Wi PUES / HiE BT / WS
BB R T ik b L ik &Y E71R A
ik ek g
l l improvement after
High risk Well characterised Partially cancer therapy
for cancer onconeural characterised or onconeural
antibodies onconeural antibodies
antibodies present
y y A y
‘ Definite ! Possible Definite Possible ] I Possible } l Definite l

1 BESHHEERMBOBH7A—Fvy—©

eiEE®EE: A7 uqF, IVig, ®RIE
PIHIANC X HeEmBIASH B DS, —RRIZIE
BEIRPIMETH H. protein A 7 T ALK
5 IMBFEELEIEOREGN D 5. WIEF
JELCE S NRBITIEATF B A KR IVIgiZ
RSHETH 5.

ONERE A SV ru—xX A, Rik, B
BAC, PUREIE, Nrurvxr, Tu
IS5 ou—)v, IFr7uU—XAR|ZraF)
S DAV

4, BEMBREM-_ 1 —OVE

o FIBIE AR - FMRNERIC X BTG
I BHH, —HRICTFHRARTH 5.

O i tRiEEE AT A Fid—MRIZEXT
5. ML, IVIig DFEE»DH 5.
P Hu Pk % £ 5 R TR ZEHIA O
BHRBIHH 5. BHIGEIC X 52HRH6,

162 V. WHBEER
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EATEILPI D D 5.

OIIERE . L ', JEJE T, carbama-
zepine 7z K PLEBIE amitriptyline %
EHLDH D, I HEARIILE (2 B A
HiZE., ERICE > TLNR—AX—A—%
e 5.

5. Lambert-Eaton BF#ESIGEREE

OHEEAE L IIWFTFEZRDL.

e RERE L A7 A F, azathioprine
DREIEIA], MmAEsSHR, IVIg A3
nz. JEEOFESHETIRmERH, &
JEENRIFI OBEHE OB RN H 5.

® {IfEEE ¢ 3,4—diaminopyridine (3.4
DAP) WEMARFEWH )V v 5 F v 7
VEERTH ), MRERETOFSHEN
AEVE FICHERL CaTOmAZHEX
Ly F7AMNRP DT TN a) il



BEREER RS 5 (AITIIERSLE L
TAFETERZW), oy v A5 5—
FHEHEIMEHINS.

Q,

M BIBREATOARN
s L R=vAar

1 mg/kg/El
B0 F£40E SEEEEE
R INIWBEEE, AFILTLRZY

I
3 HE.

1,000 mg/H O RiE#FE %

EJOTY o REEE

whE eEISOITU S 400mg/kg/EI
: sUBERE S5 HME

mER bR

P OMEX &Tm1@®mﬁmﬁgm
i 2,000~4,000mML (40~50 mL/kg) T

L %< 123,000mL Bk REWM T |
{1 B mFMIEE E 1,500~2,000mL |
(40mL/kg) T% < 14 2,000 mL §17%. |
P EHORISEE, 5% hTILT I L 8UH|
S EERARNEE A 5. MRS
: B AT100mL/4, MIFMIBRE X

P BAT25mL/ATITY. LEBEKEE
oy 1 ERIC 2~3 E, HRIRIC & B

D iC2~3mAEEMT S, EBICLYA 1

! EOMEAEEED B

......................................................................

..96_.

- ERECEN

BV

PNS TR RHIZWAPEETHZ. Bni
bo R THMEZZZED 5.

X 7y
Graus F, Delattre JY, Antoine JC et al :
-mended diagnostic criteria for paraneoplastic

1) Recom-

neurological syndromes. J] Neurol Neurosurg
Psychiatry 75 : 1135-1140, 2004

Vedeler CA, Antoine JC, Giometto B et al :
Paraneoplastic Neurological Syndrome

2)

Euronetwork. Management of paraneoplastic
neurological syndromes : report of an EFNS
Task Force. Eur J Neurol 13 : 682-690, 2006
XiFE B BEEMHEMNMBESREOS TR
FEE % update2004-05, H AR EBEERF SR
REBS W AVHI VLY a—%, ppl74-181,
2004

3)
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SFE% (PM), KRR (DM) &K - EAYK, FCBMEICRET 2 2EE I 45—
<, ERGEEOBHHET, mEZLV7F Y F—¥ (CK) % EOBmEERED LR, B4
BeIMEEECRE Y v osBRE Tl & L KRGS & B - BAERHERRO 5. B
FIEREEZ 2, BREC EHEABEFIEE L, BRI REEESEYTH 2V, BEN
i, DM I3, ~UA hu—78, oy buvikiEs d oREn s EREREHEY, PM & RE
XN p EMREECREEMNS S L O L S\, REREENICE, PM CRGRBONE
PmERBICEIce s a7 77—, CDS THEMEMET 5. —F, JFEIRMEO MR

i MHC class 1 #1E %> ICAM-1 #%H L, BEEKMICEZOY A Y FTH5 FA-a, B
DBEEL, GESESLLTVLIREKRH S, DM Tk, HEEEIXFECHBED mEHEC/H
iz BHIE, CD4TTHRSAONS, FHAM/NILEIC IgG, IgM ORESa 7Y VB X UH
f# (C3, C9, C5-9BEEHEEE) PIEL, WENKMEZEEL, MIZE L REICE
hEmMER T, ZOREE, DM ICREN G HGHERRICIERBEE I X 2 BHERABEEEE
perifascicular atrophy 24 L 3V, O Ed 5, PMIZHIlEME, DM BREGESES T2
CEMEZSNTWEY, ERERUIHCBEITCELLI LB S, HREREERESR
WIRALARZ FILATRAEI ETE2ERLH 2,

PM, DM OfRfEIC 12 H DABHEEFESES L, BRI REREET) . BEEEAM T,
ZOBERELL, BEEMAOBERIRCENE L, BENLRBELT). HROBECE
A5y FMEIC FRoER2#5T 57,

ZFw T 1 AFuA R (EEFATE, A7y 72 3OEMEHATS)

ATy 721 SN

25w 73 yrusy yAREEE (Vg (A7uA FEEOZIRN LW L 2HEET 3)

INETT VY MLLERE, BT 7R EHOWAZEERERIEELOTARL, Zh
THEIME IR LD, Vg REMFHZEOX LIV —F (MTX), 7¥F4 7YV
(AZP) A TH 2, v r7uAKRY Y (CyA) &, —EBEERRBE RV, 75 obHER
BeEMEINTREY,

[ 0 z2FoqK
American Academy of Dermatology @ DM DIEEEN A F 54 VicbdH 3 k 91z, PM,

556 1, miER [J6IS] 498-12862
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PM/DM (234 B A7 0 FESEDE LR

omEE &) Mg : - RmEE e
“Heririkssori & Sandstedt‘ ’ fﬁﬁﬁ 107 B (PM 47 1, DM ‘PMXDM“( {50 ﬁé (79 4%) b‘E&% b A 15
(1982)5’ S |1l BHBEAK TH, 276 (54%) HELBE PSL B 03me/ke/

g2t o %ﬁﬁ"’ﬁ? 169@)

Hoffman & (1983)” Wj,}(Pwsﬁg Dmaﬁ) | PSLERIEE (T 5

M45 8, DM20 6

DM D¥EHICIZ 05~1.5mg/kg/ HDAFu 4 P h, HEBBICELTE, A
Fu4 FEEMIITHILTVEY, Lal, BeEMEERST, ik, A7ud
Fe3AnF—23UoELs0BfEAZECY. BRI 7L F=yay (PSL) D
THE, BiiEEALAREREMNICIEATFRAL F . A BERbHEVeR, BRILTS
WMEBRBLAETHS. ZOERLDERLRERTY, 7 v 5 ME_EERRRHHER
BoWHEEI R, WThbIET VY AMUHERRD EEBRWERIIE T E TV A L
AHEVT® PM, DM % & b ICHRE L 2 8R&Ci3, PSL MMk EOF IR 42~
794%CH 5. BB TIE, PM 35.6~85%, DM 60~90% & DM C DM T& b R#E»H:
LA, KERRWT,

AFANTL RV u DRV AEENPM, DM, E%£#DM (DM) KER L O
E&03% 5, BIEEACAEMESNICEA TR LRI R B, J v 5 AL
RERIZ 2, SHROFETH 3.

[ 21 Wvig
g T 5% < D IVig DERKBEBROMEHH 503, HIAH DM Tid 75~92% 2H

TTEI5] 498-12862 1. BHEEE 557
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Mranzg?, vryyL_EERMERBE TR, BADM 15K PSL (1 EE
25mg) EEbicEA1E, 2g/kgBED Vg % 34 BHEREL, sHlTEMCH -
2, T REIFATRIEE L A o%, JU0AL—N—REBTR, Vg5 3h
12605 LEEBRERD 5%, IZIFEFCHELLD, 116077 RiEEH
WENRE oY, 20 ) bHEMER LEES TR, BHRERORN, #imn
R ORI L ERORD, BUNIEICHHE L ik 0 5, ICAM-1 & MHC class I
ROWD ZRD T B,

PMTH Vg 8EZ & T5HENH 2D, ThF <7 V5 AL EERLEARR
#x\>, Cherin 534 — 7 VAT E B %7V, PM 35 ic PSL, 4 O HEMHIZHRE
W 1g/kgRE/HD Vg 2 8H, 2 HREKRE L, BEO T14%BHEKE X U414,
SEETTRHET B 2 L 2RO, Vg ikt b 3 Fihb > TREOERCER
BEEL, 6 4B PSL 2R OESTHU LO MBI Z LW TE R, AR
DEBUIELEMRL, BHHABRTH PSLHAES Tmg/ AU TIRBETE2 L L. &
%, PM OFRIL 77%REDS, IVIgBERIZ 4 F EE-TH 28% LABRIZAS
HTHRND,

R L LT IVIg BERIC O W T, PM 56, DM6flchat sty
08, 11Hld AN ABRE X CERBRE I A F —Bbh 2 262 &L 360
A CHEBRERIEROWELZBO 505, AR LIXOZI RS,

L

IR
MTX, AZP, CyA (XEEFRABRCHZI L X5 %5, PSL B L PSL % & O Sus@ilf

HOPRREE L O F v 5 MMLHEREIL R V.

Miller 51, 5 v ¥ LME_EEHRREZ T\, PM, DM @ 28 iz PSL & & &8 MTX
(15mg/38), 73 AZP (25mg/kg/H) 285 L %", BEOHREIAL TH-o7%
B3, MTX DI ) BEHER P B o7,

Bunch 51X, BiX 5 v ¥ LMMLZEHEMR 7 7 & RHERBZ 1T\, PM 16 6ic PSL
60mg/H+ AZP 2mg/kgFE/RH), $7B 77X %23 AMKEE L. PSL+
AZABEY PSL + 75k REEE QEERERIBWE L 7228, 31 AECREHBICBITS
BHE L OHRERRICEEZE R o1, L L, 3SEHMOESRER I, PSL+
AZA Bk DEROBEE R LY,

Villalba & i, MTX, 73 AZA O ZTRBBEHAR+07% 25 61 % & L gEiat: DM/
PM30#I® 9 b, EOMTX/E (25mg/i@%T) + AZP/H (150mg/H %¢) DHH
%64 ARE MTX 81 (500mg/m?) % 2BMBES TS5 v ahrurt—
N—RER T\, 5 ERIES L OBGE 3, 64 B EICEHE L 7*. PSL i3 SERBAMR
BoBZMEL, 5 AU LEPTCIHEEIC 025 mg/kg ZBEL 2. ZORR,
BAICEOMTX/AZP 2 5 3N 1560 5 5 84113 # 0 MTX/AZP ¢, 161
MTX BETHELE. BUCMTXERELLZ 56O H B 34603 MTX & e, 463
R MTX/AZP CHRE L 7. MTX BEOBALEREH, O MTX/AZP DIF ) H &

A (TEIS] 498-12862
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WEhEMBH Y, BERb ok,

Vencovsky & i3, DM 2041, PM 16 Blic A7 m 4 Fizhz MTX (174)) B X T CyA
(1981) 28EL, 7 ¥ LR EZT o, BOMTX (7.5~15mg/38), ¥«
X CyA (3.0~35mg/kg/H) 4% b6 AMKEL, MEELb1, 3, 61AT
FRCERERB LUREFNRIIWEL 2. MTX I, CyYA X D b EERII LV, X
hagE L 2>,

BRI

PM, DM DFRIER D In - O hRBENRIIADHT, /7, PMDMZEHT B L %L,
—HICELDTHRRI L b Db v, BHiEN¥E, % < 55Bohan & Peter DEMEICHEL
T3, EXRMICIRFRXICK ) BHEENREL > Tw3, PM, DM DREIE, A7y 7
1, AF 972, ATy 73 B LEEEY SHEESH, HEOBEICRVT, KAV,
NTVR5H, INETOERBRBROLHRIASKBTHY, Lid o vy uabBEERL
BREIIZEDLO O, TLRONEBELpR, %I3HES v ¥ MUHERBRLIEER
WERAETH Y, BE( DEFIREPXMERICL b0 TH 5, HicEBRETHL R
FEA FRDOOTRASVAREEZEOTT V¥ LM EEREERBRIZ 2 kv, Sugimfiss
oW Th, RA7a4 FEEHIZOWTMTX, CyA, AZPRD S v ¥ A LHEERE, 71X
F—N—FREBRIH DD, AFuAf FEMEZATF0A F+EENHED 7 v & AMUHEERERIL
v,

PM, DM DFERICN § 5 IGEEICERN LBV IRy, FBREoZAFuAf Fig, %<
EHEREY, HRERZEORURER2LEL T2, 20ODBBRATFoA FOERBKE
BELDEBL, BELLOCRARSICYVEL, ERE2ROI LBRETH S, EE,
PSL 60mg/H, ¥7id1mg/kg/H% 1A RMERAKRE T3, MmiE CKEDEREL, v UE
TIRECTHOOWUEYRA S NITER T 2, WEE, HHRERC2~3BMEIC5mg T
WEL, BHEAFHDO/® 30mg/Bic k>R CRHEEEICHBITL, 10~20mg/fH CTHE
i3 BHoENRLEEE, PSL60mg/H%2 I 62 1~2 4 ARIEERE T 5, S
ABEERATI O, AVWBBER, AFAL7LIF=Very1g/Ho3 BRERRSES 1
7= LT, 1 EEEIC2~3EZ —AEEL, S TEOPSLBEWHYELS, 20T
LEIEBRWIBEE, BOPSLICMATAT v 72 ORENHEZEL2F v 73D IVIg ZHH
T3, GRENHEIE, MTX AZE CYA DWW Thbi2BE5T 250, SIESLHVELHS, BHER
BRPLRVEVIEPSIRMIX ZHV3, 70 A X3EWERSD R, AR T 58
EVPHRIND Y, BRRTR I V¥ AMUEERARIC X 2BEHE R, 2 EFYAREY,
IVIg i, DM, PM L HIC PSL L DHFRICHERITH 5798, E—RIREL L CORMBE TIIEY
R, HBCETHORATuA FEDQHARERITY. Lo L, IVigdEiic, byERE
WTIRBRED & I ARFEW S A F —3RBEGcH 5. Fv 5541, 04mg/kg % 6 B
M cw-o K Y 5 QSR EEENET 5.

{I6iS] 498-12862 1. fEESE 559
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BIERDET 2 & B3, BT > Tl CKEMET 2w LIERML L, ROic R

G T 1o 632 > C CKEHIANT 573, RPN X - CHBF S 2. B, #7n
JAABEDTH L VEREMASEL L HIcHfiCD20E/ /7 nF—AHilETh sy XV =Ty
i T 2MENHRENSD, PM, DM I 2 +0EME, 2o COBEKERER
WEBRDBETH 5.

| 3Gy |

1) Dalakas MC. Therapeutic targets in patients with inflammatory myopathies: present
approaches and a look to the future. Neuromuscul Disord. 2006; 16: 223-36.

2) Sontheimer RD. Skin manifestations of systemic autoimmune connective tissue disease:
diagnostics and therapeutics. Best Pract Res Clin Rheumatol. 2004; 18: 429-62.

3) Dalakas MC, Hohlfeld R. Polymyositis and dermatomyositis. Lancet. 2003; 362: 971-82.

4) Torizzo LJ 3rd, Jorizzo JL. The treatment and prognosis of dermatomyositis: an updated
review. J Am Acad Dermatol. 2008; 59: 99-112.

5) Drake LA, Dinehart SM, Farmer ER, et al. Guidelines of care for dermatomyositis.
American Academy of Dermatology. J Am Acad Dermatol. 1996; 34: 824-9.

6) Henriksson KG, Sandstedt P. Polymyositis—treatment and prognosis. A study of 107
patients. Acta Neurol Scand. 1982; 65 280~300.

7) Hoffman GS, Franck WA, Raddatz DA, et al. Presentation, treatment, and prognosis of
idiopathic inflammatory muscle disease in a rural hospital. Am J Med. 1983; 75: 433-8.

8) Baron M, Small P. Polymyositis/dermatomyositis: clinical features and outcome in 22
patients. ] Rheumatol. 1985; 12: 283-6.

9) McKendry RJ. Influence of age at onset on the duration of treatment in idiopathic adult
polymyositis and dermatomyositis. Arch Intern Med. 1987; 147: 1989-91.

10) Oddis CV, Medsger TA Jr. Relationship between serum creatine kinase level and
corticosteroid therapy in polymyositis-dermatomyositis. ] Rheumatol. 1988; 15: 807-11.

11) Joffe MM, Love LA, Leff RL, et al. Drug therapy of the idiopathic inflammatory
myopathies: predictors of response to prednisone, azathioprine, and methotrexate and a
comparison of their efficacy. Am | Med. 1993; 94: 379-87.

12) Fafalak RG, Peterson MG, Kagen L]J. Strength in polymyositis and dermatomyositis: best
outcome in patients treated early. ] Rheumatol. 1994; 21: 643-8.

13) Ponyi A, Constantin T, Balogh Z, et al. Disease course, frequency of relapses and survival
of 73 patients with juvenile or adult dermatomyositis. Clin Exp Rheumatol. 2005; 23 50~
6.

14) Dalakas MC, Illa I, Dambrosia JM, et al. A controlled trial of high—dose intravenous
immune globulin infusions as treatment for dermatomyositis. N Engl ] Med. 1993; 329:
1993-2000.

15) Cherin P, Pelletier S, Teixeira A, et al. Results and long-term followup of intravenous
immunoglobulin infusions in chronic, refractory polymyositis: an open study with thirty~
five adult patients. Arthritis Rheum. 2002; 46: 467-74.

16) Cherin P Piette JC, Wechsler B, et al. Intravenous gamma globulin as first line therapy in
polymyositis and dermatomyositis: an open study in 11 adult patients. ] Rheumatol.
1994; 21: 1092-7.

17) Miller J, Walsh Y, Saminaden S, et al. Randomized double blind trial of methotrexate and

I e [T61S) 498-12862

- 101 -



[1615] 498-12862

steroids compared with azathiorine and steroids in the treatment of idiopathic infammatory
myopathy. ] Neurol Sci. 2002; 199(Suppl) : S 53.

18) Bunch TW, Worthington JW, Combs JJ, et al. Azathioprine with prednisone for polymyositis.
A controlled, clinical trial. Ann Intern Med. 1980; 92: 365-9.

19) Bunch TW. Prednisone and azathioprine for polymyositis: long-term followup. Arthritis
Rheum. 1981; 24: 45-8.

20) Villalba L, Hicks JE, Adams EM, et al. Treatment of refractory myositis: a randomized
crossover study of two new cytotoxic regimens. Arthritis Rheum. 1998; 41: 392-9.

21) Vencovsky J, Jarosova K, Machicek S, et al. Cyclosporine A versus methotrexate in the
treatment of polymyositis and dermatomyositis. Scand J Rheumatol. 2000; 29: 95-102.

<BEHEHBFE>

I M 561

- 102 -



& [BRE]

290 =

. EREER

% % #5 4% (polymyositis : PM), K i # %
(dermatomyositis : DM) X8 - oM & &
WERORERRZ LY, £FEOENHELD
HHET, 7L7FrFF—¥ (CK) kR EOHE
HEEO LR, HERTRNERBESSHEICY ¥
JERE FL & U2z SRE R R & B0 & F AR
HERDL. BECHORERFSHES L, BF
W RIERENENTH 5.

PM Tid, MilatktaEd s L, MESLER
Hickxicero77—, CDS*THIRRPRHET
. ZHIIFRBEEMMAECDBEL, £0%L
PHIREENTH S, CDS THMREE/I =74
YRTGUFALAREL, ITRSHFEERNE
WHECHERTH L =T ) VI L ) IR
ANLHEE, FIDSTTvHFAL A AR [CAE]
BHAL, BREND N NI, Ik EOBRALRE
FEREMLL, BT HET L. —F, FRERE
B oMM E®E 1213 MHC class 1 HUE S ICAM-
IPEBEL, BEESMRICEEOY Y FTH
5 IFA-o, BORBL, MEIFEE LR TVWRE
dh 5.

DM T, #HREFEST 5. #MRREEE
CHRABEomERBESHEICBME, CD4+T
MR (A3 — THIM) A b5, HARE/NL
I 1gG, IgMoREr a7 v B X ORI (C3,
C9, Co-9EENEAHE) HikE L, MENK
MRaZmiEL, MIELREICIYVEMZES
T. FOKR, HRERELICEREEICIAR
HeT I PR 364 (perifascicular atrophy) 24 L 5.

XH U

EE S2HnE %
$Esk, 19754 @ Bohan & Peter D 2EHEHTH

£1 BRMEMEES A F—OBEEEON TR

1. MIMEOEMBOBAET

2. MiEPAHRMERSE (CK, 7L KT —+H, AST, ALT,
FLERBE KEBER) O LR

3. REMEHMR (437 —SFEHEA, FMEng
BtEdtig, HAREHEOMER)

4. BERFR (KEMHERERS LI UES /B4, ££
(TAS MR FE I R)

5. BREBEEECSHEN 1 DB TERERE M2 ¥
i34 SRP)

6. BEWL DMOES  Jy bOO#IE, Iy oo
DEE, FlEANUF I O-TB

Possible IM : W hh 218H

Probable IIM : Wi h» 318H

Definite IM : W hh» 41EE

& MRITHOREERTHRE» YHhiE, 1232015
BORHIICR S

GHEBFEHCAHBATIMEEIDME L TERESO
5 BMOBHEREEBRLTHOR, BMELTER
F|Eh3
CZhOOBHEELEICT 2001, Bttt hE
t KBME, MO T -, BEVEAMEBMEI AN
F— & F G CRRA T I UEN H DB

& EEMNIMETH Y, FIEEOBRETHILERLV

AST  PRINSFEUBTZ /SR TxS5—H, ALT!

FSZUFPZ/SUATS—U, IM | ERERESE

ZF)F—, IBM  FHAKER

[Targoff IN et al : Curr Opin Rheumatol 9 : 527-535,

1997 & Y 51H]

SNTELD, B LOERERRSELFBHEFER
BHIEHOZHOFS &8£I 5 (K1, K
2).

H RPRIEIR

PM, DM & b bt FABTHROEMHR
FRBEOHHET 2 AL, & IICRFBECKTE
£ IPEHIETZ &7, DM TREBRES
oAy F bu—795, Ty ook KA

- 103 -




w2 M REERN - SRIEEROZEEE
omELEE

1. EEER
(@) ~YF bA—T5 TR E R RIOREE DR
R EE
(o) Iv PO OBAE | FREENEEOAMIEE Y EE
B> Eaean
(o) FEEREIDAEE : i - BREA COBTEOBRERE
MO BN
 EREARETEOEMEBOBET
RO BREE IR
 MERERMEEE (CK £ U TN RS —H) D LR
SEROSHEEE(L
BUHRE D BIEA £ /- (A RIETE
S BMAERE (8, CRP LR, RMLEE)
. 3 Jo-1 HtkBRE
| BERTHAOKREMER | HROTLE LUERE
#

©END O M ®N

DU

HRRRYE 10)&"1’:?3"&0)(3)"(c)@ﬂEEl«lL&ﬁf-
P OEBRPIC2~9NEERIBEELEEHL
THO

y%ﬁ%ﬁ 2~9®1EE¢41§EMJ:%,?57~’3‘€>0)

R ﬁ%%@“éﬁ% -
B L BERR, %ﬁlﬁ%ﬁ'& 73‘/\5t W&}M?—%k%
SLIFANF—, BIAPAT 41— %m@@%fﬂﬁﬁ*

[BAZES : KEGE - SRHROUTDHEE. Fi
EBEELEOAEERARENAB Y RIFENERE
#, p25-28, 1993 X h5IA]

HOMGEMICARERAONS. EEREDAT
eIk % & < b DX amyopathic DM &IN5,
BN ARENERE) S EPH L. OF
i, MEERE U AMMEMENE Hoak
b, EMEEE LIELIEEHT 5.

B 1#E8mRR

a. MRELFRE

miE$ o CK, LDH, ALT, AST, 7WVFI—
¥, 3AruriEoREEREES;ERTS.
b. BAEE

S ERIIAFE AT R (BIRIE, ARk L &
CEHEMEORYBIE 24 B ELEAN) 2R
T, IR, BHENERE BAESERE0
BEREIC X5 EREMIAONS.

1 samn o mams /9]

c. B
PM Gl £ MR (FICCD8 /il <~
07y —) BHER SN DEREPIEE
FEHBMICAON D, M HEAEL MHC
class I, ICAM-1 %583 5. #SIEHICER, #
g (FFE MM, ¥ 4 7 2CHHE), RAEW
B2 D 5. DM T, mMERAE, HRAKICE
12 CD4 4Ra, B & OREMREALNS.
MHeE AR SN EMEORE, EAim
BEORD, WEOMERELE L EOHANIIED
BEYRHDLH, EHERTI, ERICCD4™T
MR % 4 - 7= 1055 T R 0 SR MRS X Bl I
DIELHRDD.
d. EERERE
BHHCT, MRICEBLZFFREI 2. At
PM, DM @ MRI® Jig i #p il T2 583 i 4% T,
RERS RN, FRUIANROBERSEHZR
F. Z it amyopathic DM Tb A SN 5. #HiB
PlcRBmERE TIHABEGR CREETHRTEYD
5.
e. BChi
MR E B T 5 HERES LIE LER
HXhs, ZhCEBRICERNLDOEBER
THAONIHGREEDL D LBH L. HAHE
i PM, DM®60~80% CLAT 5.
1) PMTHONBELFESH IS
eH7 I/ 7 v tRNAAKEER (ARS) Hidk (i
Jo-1, PL-7, PL-12, O], EJ, KSHi k) : i
R HEIEH ARSHHEREE L iEh, #ik
DEHEEER%, SREHEL V- /B
Z# B X U [mechanic’s hands (R T O F) |
(FHBoRMEE AEL BRLH) 2RED
2—mHMERET S, Jo-lHifkirdb oL %<
AL, HREBEORERRCHHELHEY
%, FiBHmEDS50%, DMD20% CTHIETDH
5. HEJVREIEHNRELBET S
e 7 VEER T (SRP) Hidk : Bk & L
EREos AR REOESE DM - PMO5%IC
BHENS
2) DMICHDENDEHHCHIAE
e Pt Mi-2 55k - DMICHSE R T35% TR R
F. Va—VEEBIUEHLEERETHo
72DM®D15~20% A bND

- 104 -



707 1 zmas® imEE

3) BRE—HROF —/I\—5 v TEREICHD
N3FFECHUE

® i PM-1 (£ % - M ER R G : PM-
Scl) Hiff : MBE-FH D F —¥— T v TR
BEDS50% ICEYET, B PMRPMBEETD
Aohb

e Kufifk : HEERIBH, MBEE- I
5%z 5~ —7FA(SLE)-PM/DM D
F =3 =T v TEEHTRIES NS

@ i nRNP#i 4k : IR & M A& MKk s (58 B JE,
PM, SLEBXUHEHY v FOF—/3—=F v
TIEBR) THETH S

f. BMERORR

DM CIRE®ERORBRENEH L, PMO2]

~65MTH B, LHEBHOFH2ET, 50EL

ETEw. EMEEE DMOBREELHEICE

Ranz. &ibcid, #48 WEESR BHETH

fiifE, WALEE, WMBRESS V. TYTTRE

WEEHS v, HERMEO, ERKETR

DM 2 Witk b 3~54EMITEBNEEZH L&D

THRHIERE OB HREZIT).

B amo—ost

B aEARDIITH

PM, DMOZHEELAHEZHLIICL,
EMEEAHATIIEORBETESTS. HAK
MaOBZEIRCERIEL, REHRERZT
S, BRDEBEIIZIATOAL FEE, REHZE
5, y a7y yREFERE (IVIg 2479.
BREZRDOAT v THRIZIT).
AFvF1: A7ra4 F(EEATE A7v7
2, 3OEHEHHATS)

AT T2 BIERINE

AFv 73 IWWig(AFud FEEOHRIEZV
L BWHERTS)

AFu4 FEE1ERET, $EHFHLN,
EMRENLETHSL BE TV F=VaY

60mg/ H% 1» ABEAKS T 5. MmiE CKED.

E#ElL ZwLBACREWTHIOEENALR
MERBEICASL. WERZVE EE, SHICAEE
#1~2» BEIRST5p, NVAEERITI.
NVAEERAF VL Py oy 1g/BO3H

- 105 -

MBS 217 - e L, 1B IR 5
L, 2~37—n&575. MRDP 2V E
RBWFIEDS Viga Bl T5. 7L b=y
1, AR ACEREL, EREICL S
v,

REMPEICITFFATY Y, AbbLy
F—F, ROTYZURRY Y, ¥ rakz7y
IFEHAVAE LB UTEERTS. L
BEMMAAHBERRCEIE L, REHx
WE2BBOLEREPLETHSL. ALy
Y= EITHFF TV VI LENRL 2,
RIEMHIZEGEMEA 58 <, THALERER, Bk
WAGE, M/AMORAYE, B - BRE, “kiEk
BEEH LS. 570) A20EMELHS M
Sh, BIEA b ioREFRIEICH~DRL, 2
Ty T20EIRREICRD ) 5.

IVIg# X DM, PMoBIgEEE LTCEWT
HBHN, TREMIZX MBI 2. BERER
RATFUA FREENREOGHICEDF PR
BIOEEIRE L LTHV S, H10% CEERD
AL, BVEETOFEARLHEEABICHEL
v, SREE, BR, BEH, OTH, BH,
EBERE, BB COBEUERT, HRLALLE
ABRELEL TS, ThCmBEOBARHA, BEl
iR, TF749Fv—-Yavy, HERIE
M ZER EOEELRBIER AN,

RIEREICL VRIS ET 208, Z2ERSE
THO6~43%ICHREALNL. FE, MiECK
fED ERITH T, HIETHHETS. DMT
BEMEROABRTLHZLLH 5.

BERICIHEOBRY, oI+ 8F—08G
PR ENT L. A704 FIANF—TIE, A
7u4 Fix5#% 488 DRRICE 4 TR B
LB OBmER L HHET24E L 52085, MiF
CKEZE®ETHAL. HEM, SHMBEHITIES
hizv, BROEE, %2V T7FRERP7V
TFY/RPIVTF+RER I LT F ) B
EATE. HENCHRBMSEMmTIMILYE
gt .

FRRICEATOS FE2HEL, BBEALD
SET 5. EETHIUIREIIGRIE 2 %S A
L., FCIZBEAPICHELER T, IVIgH
EEiT9.



| SR
w5

OAFOA R

e JUR=V® Bmg) A 1~15me/ kg /H, /)
B 1~2mg/ke/B. RATIESR, 128 92
R, 4808 ERUELPBVEERE, IHIC48
miES, g BhEEEIC2~3BRECEC
5me FOEE. BEAFRMZS, 30me/HIC
HolBET B 1~2BEC&IC5SmeTD
AU, BEERSICETL, 10~20mg/BHET
HWEITD

e2 504 RIULREE Vb XT3 —K®
1,000me/H. 3HMB, sEsT

@EEIHIE

e 5%2~3mg/kg/BREO. B B5ULT
¥ BRICHEHESND

eX N rLUFE—FBYWDOIBEIE 75~
10meg/iB, 12BEcC&(C25mgE3EEOT
w5 RNTHRE25mg/BET25meg/BFD
e

e TV R¥H% 50~ 100mg/ B, ERRORS.
F12130.5~ 1 g/mP/ Bmssit
exA+—5)L® 160mg/H. H2. 5mg/kg/B%E
BRIV, MhEE%E 100~200me/mLITED.
NSAIDs GEZ T RFRIESR) OHAIFEHTD
87075 7% 0.075meg/kgROBE. 1205/8%
DIE RS JiEES5~20ng/mLICH#IE TS, &
¥ 3mg/B. 91, YREBERS

®Wig

BImION=— 12 0.4me/ke/ BER 6 BRI

TH-< h 5 BMERsEE

B ZoOthoaEE

MBS EEAEE, &Y v kB, &FBEH
AF04 FRuEmHERcEsflo—8cER L
TAHWMEND S0, BHEARS I A F O CldiEdE
TERWV,

<

SHHCEAT UL FREOREE L EER 2
HL, AOHE (PRS- WIRESEIVE, B %
E)YDOFH, ynN¥YTF—arilib ADLO

BEESORIV b

1. swmy - mEme 293

} Topics {

DMICEHT 2EHESSEET HLWLMIH
HRBEREORE

Kaji K et al : Identification of a novel autoantibody
reactive with 155 and 140 kDa nuclear proteins in

patients with dermatomyositis : an association with
malignancy. Rhematology 46 : 25-28, 2007

DM [CEHT SBEROBRMEBDORHIC(E,
EENARBEREVPEREZHICIOSTOZER/IT
W Kajisid, DMEEL24%5 7 A (13.5%)
[CKE62 AMKMEAD 1556 KU 140 kDa
EBICRINT 3 LLIMPEHRFERAGZEED
Tz, ARG C IR B C B E RO
GBI, BRICREBERBIUREESOD
GBHZESRS. AAKIEDMICEHT DEMLE
BOZHY—H—EUTERTHS.

MDD,
BHICIES AT FHERECL VIE
RIIEY, BT 205 HHETROEHES
AT 5 BELCHEEHRIFREFOEE X ADL O]
R, 2HICHEROLALERERENS. ADL
WEEREHE LI2UNY Y F— ¥ g VREHET—
CADRME L HIZ, QOLEAEEES F—7F
VT HLETHAS.

f[l UNEUF— 3 VORAY ~

BEH O IIERERVEE T L, HOREL &K
L, BETIC X 2BEAMLERD X BN
TBi, B EOEGFE L RO L LEE
BEZEHICIT).

X B

1) Dalakas MC : Therapeutic targets in patients with
inflammatory myopathies : present approaches and
a look to the future. Neuromuscul Disord 16 : 223~
236, 2006

2) Mastaglia FL, Garlepp MJ, Phillips BA et al:
Inflammatory myopathies : clinical, diagnostic and
therapeutic aspects. Muscle Nerve 27 : 407-425,
2003

3) Targoff IN, Miller FW, Medsger TA ]r et al : Classi-
fication criteria for the idiopathic inflammatory
myopathies. Curr Opin Rheumatol 9 : 527-535, 1997

- 106 -



Epilepsia, 50(6):1419-1431, 2009
doi: 10.1111/4.1528-1167.2008.01977.x

A substantial number of Rasmussen syndrome patients
have increased I1gG, CD4" T cells, TNFa, and
Granzyme B in CSF

*+Yukitoshi Takahashi, *Jyun Mine, *Yuko Kubota, *Etsuko Yamazaki,
and *¥Tateki Fujiwara

*National Epilepsy Center, Shizuoka Institute of Epilepsy and Neurological Disorders, Shizuoka, Japan;
and 7Department of Pediatrics, Gifu University School of Medicine, Gifu, Japan

SUMMARY

Purpose: We studied the immunologic molecules
in cerebrospinal fluid (CSF) and discussed their
evolutional changes in pediatric patients with
Rasmussen syndrome (RS).

Methods: CSF samples collected from 27 patients
with RS (average onset age, 7.5 £ 5.6 years) were
studied. Cell count, protein, glucose, albumin,
chloride, and immunoglobulin G (IgG) levels were
measured by conventional methods. Surface
markers of lymphocytes in CSF were examined by
a cell sorter. Granzyme B, interferon y (IFNy),
interleukin 4 (IL-4), tumor necrosis factor o
(TNF«), and IL-12 in CSF were quantitated by
enzyme-linked immunosorbent assay (ELISA).
Autoantibodies against GIuR 2 (NR2B) were
examined by immunoblot.

Results: The data of the first CSF examination
showed that lgG levels (Mann-Whitney U test,
p <0.01), CD4" T cells (p =0.02), TNFa levels

(p < 0.01), and Granzyme B levels (p < 0.01) were
elevated compared with disease controls. White
blood cell count, IFNy level, IL-12 level, and Gran-
zyme B level were elevated, especially in the early
stage of disease. CD4” T cells, CD8" cells, CD3"
T cells, IgG levels, and TNFa« levels were elevated
at all stages of disease evolution. Protein levels
and albumin levels were elevated in the pro-
gressed stage. Autoantibodies against GIuR &2
(NR2B) (I1gG) were found in 50% of patients in the
early stage, and the positive rate was low at the
progressed stage.

Discussion: The present findings suggest that com-
plex pathophysiologic mechanisms involving CD4"
T cells and CD8" T cells change evolutionally
during the progression of RS. A crucial cytotoxic
process occurs in the early stage, and declines in
the progressed stage.

KEY WORDS: Rasmussen syndrome, Granzyme
B, Interferon y, Tumor necrosis factor «, GluR &2
(NR2B).

Rasmussen syndrome (RS) is considered to be an auto-
immune disease, and is usually diagnosed by comprehen-
sive consideration of characteristic clinical symptoms,
electroencephalography (EEG), magnetic resonance
imaging (MRI), and histopathologic findings (Rasmussen
et al., 1958, 1978; Anderman & Rasmussen, 1991; Oguni
et al., 1991; Bien et al., 2005; Takahashi, 2006). Although
a correct early diagnosis is essential to the achievement of
a good outcome, patients with RS are usually diagnosed
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with localization-related epilepsy at about onset, because
they show few characteristic features of RS (including epi-
lepsia partialis continua, hemiparesis, and focal slowing
of EEG) at the onset stage.

Lymphocytic infiltration containing predominantly
T cells and sparse B cells is found in surgically resected
tissues from patients with RS (Farrell et al., 1995), and
local central nervous system (CNS) immune responses in
RS include local clonal expansion of T cells responding to
discrete antigen epitopes (Li et al., 1997). Apoptosis of
astrocytes by Granzyme B produced by cytotoxic T cells
(CTLs) has been demonstrated in resected tissues from
patients (Bien et al., 2002; Bauer et al., 2007). Peripheral
blood lymphocytes in patients are sensitized to glutamate
receptor (GluR) €2 = N-methyl-p-aspartate (NMDA) type
GluR 2B (NR2B) (Takahashi et al., 2005). Heterogeneous
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autoantibodies against neuronal molecules (including
GluR3, GluR €2 (NR2B), neuronal acetylcholine receptor
alpha7, and munc-18) and glial cells are detected in RS
(Rogers et al., 1994; Yang et al., 2000; Takahashi et al.,
2003, 2005; Watson et al., 2005; Roubertie et al., 2005).
Autoantibodies against GluR &2 (NR2B) have epitopes
predominantly in intracellular domains, and show epitope
spreading evolutionally (Takahashi et al., 2003). In animal
models of RS, anti-GluR3B T cells are found (Levite &
Hermelin, 1999). From these data, we suggested that cellu-
lar autoimmunity mediated by CTLs plays a primary role
in the development of RS, and that subsequent humoral
autoimmunity mediated by autoantibodies also contributes
to the immunopathogenesis (Takahashi et al., 2003).

Autoantibodies against GluR3 were found at first in RS
(Rogers et al., 1994). Recent studies have revealed non-
RS epileptic patients with the autoantibodies and RS
patients without the autoantibodies against GIluR3
(Wiendl et al., 2001; Watson et al., 2004; Ganor et al.,
2005b). Autoantibodies against GluR ¢2 (NR2B) are also
detected in patients with RS and other epilepsies, and are
rarely negative in patients with RS (Takahashi et al., 2003,
2006). These data suggest that RS is heterogeneous not
only in clinical characteristics, but also in immunopatho-
genesis. Autoantibodies against GluR3 have been shown
to induce currents through GIuR (Rogers et al., 1994;
Twyman et al., 1995) and promote death of cortical neu-
rons by complement-dependent (He et al., 1998) and com-
plement-independent mechanisms (Levite & Hermelin,
1999; Ganor et al., 2004a) as well as neuronal excitotoxic-
ity. Animals immunized with the self alpha-amino-3-
hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA)
GIuR3B peptide, to obtain a possible animal model for RS
developed excitotoxic anti-GluR3B antibodies, anti-
GluR3B T-cells, and brain damage (Levite & Hermelin,
1999; Ganor et al., 2005). Production of autoantibodies
against GluR3 may depend on cleavage of GIuR3B-
containing fragments from the T cell receptor (TCR)-acti-
vated T cells by Granzyme B (Gahring et al., 2001; Ganor
etal., 2007).

Although reports about the pathogenic role of cytokines
in RS are few (Tekgul et al., 2005; Ganor et al., 2004b),
cytokines are highlighted as inflammatory mediators that
alter neuronal excitability and affect cell survival (Vezzani
et al.,, 2008). We studied surface markers of T cells,
cytokines, and Granzyme B in CSF samples from 27
patients with RS, and evaluated their evolutional changes
to reveal their roles in immunopathogenesis, and examine
their possible contribution to the diagnosis.

PATIENTS AND METHODS

Patients
We studied CSF samples from 27 patients (male, 12;
female, 15), who were diagnosed with RS based on

Epilepsia, 50(6):1419-1431, 2009
doi: 10.1111/.1528-1167.2008.01977 x

clinical characteristics at the National Epilepsy Center
from 2002 to 2006. Clinical criteria include (1) intractable
partial seizures, and (2) interictal symptoms and EEG sug-
gesting progressive involvement of unilateral hemisphere
at the early stage. In nine patients, histologic findings at
surgical intervention also confirmed the diagnosis. Histo-
logic criteria include microglia nodules and perivascular
cuffing. In Japan, it is difficult to obtain a patient’s consent
to undergo brain biopsy but, for cultural and traditional
reasons, it is easy to obtain consent for CSF examination.
Of the 27 patients, 16 attended the National Epilepsy Cen-
ter. They fulfilled the clinical criteria for RS and were
included in this study after giving written informed con-
sent (Table 1). The diagnosis was proven histologically in
5 of 16 patients. The remaining 11 patients attended other
hospitals and were suspected of having RS. Their clinical
data were sent to the National Epilepsy Center for evalua-
tion, which confirmed a clinical diagnosis of RS. The
diagnosis was proven by histologic findings in 4 of 11
patients. CSF samples were collected after obtaining
written informed consent. CSF samples collected at other
hospitals were sent to the National Epilepsy Center for
analysis of autoantibodies against GluR &2 (NR2B).

Clinical characteristics, treatment at sampling points,
and surgical outcome are shown in Table 1. Sixteen
patients had epilepsia partialis continua (EPC). The aver-
age onset age was 7.5 + 5.6 years. The sampling time ran-
ged from 1-288 months after onset. Epileptic patients
without infectious etiology or progressive clinical course
served as disease controls (n = 16). In disease controls,
the average age at examination was 5.8 + 4.9 years, and
the average duration of epilepsy at examination was
4.5 + 4.0 years. They had seizures at different frequencies
ranging from daily to yearly.

Methods

All data analyzed except for those of patients 5, 14, and
25 were obtained before surgical interventions. Cell count,
protein level, glucose level, albumin level, chloride level,
and IgG in CSF were determined by conventional meth-
ods. Cell counts were examined in 29 samples from 18
patients, protein levels in 30 samples from 19 patients,
glucose levels in 25 samples from 15 patients, chloride
level in 22 samples from 12 patients, albumin level in 18
samples from 11 patients, and IgG levels in 20 samples
from 13 patients. Surface markers of lymphocytes in CSF
were examined in 17 samples from 10 patients using a cell
sorter. Granzyme B (32 samples from 23 patients) were
examined by Granzyme B enzyme-linked immunosorbent
assay (ELISA) kit (Cat. No. KT-078, KAMIYA BIO-
MEDICAL, COMPANY, Seattle, WA, USA), using
monoclonal antibody to human Granzyme B and Strepta-
vidin-HRP. Interferon y (IFNy) (30 samples from 22
patients), interleukin 4 (IL-4) (29 samples from 22
patients), tumor necrosis factor o (TNFo) (28 samples
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from 21 patients), and IL-12 levels in CSF (29 samples
from 22 patients) were measured by ELISA (Human IFN y
ELISA kit; Endogen, Rockford, IL, U.S.A.; Human IL-4
ELISA kit; Endogen; Human IL-12 (p70) ELISA kit; End-
ogen; Human TNF o ELISA kit; Endogen) (Ichiyama
et al., 2008). Autoantibodies against GluR &2 (NR2B)
were examined qualitatively in 46 samples from 25

patients by immunoblot (Takahashi et al., 2003, 2005).
The mean number of samples per patient was 1.8 + 1.2
(range 1-5). Some CSF data were not available from some
of the 27 patients, because CSF was collected only for the
examination of autoantibodies in other hospitals, and
some measurements were available only recently. Data
are expressed in mean + SD.
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Figure I.

Epilepsia © ILAE

Data of conventional and immunologic molecules at the first cerebrospinal fluid (CSF) examination. (A) White blood
cell count in CSF; (B) protein level; (C) glucose level; (D) chloride level; (E) albumin level; (F) immunoglobulin G
(IgG) level. Rasmussen: data from RS patients. Horizontal bars show mean levels. Mean interval between disease
onset and first examination of white blood cell counts was 48.8 £ 46.4 months (mean + SD).
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