5(m1bivﬁ¥f%tbtﬁﬁm%mwﬁﬁ
ORBEO—XKEHE =2 —a VIZRETHH, GD1
b %Wﬁfrkﬁzf?% LY AR ERES
M= 2 —aNF—pER SN, REFENIEER
WS R T —REBE = 2 — o OB LR
BN/ DO ZDORPAIPFEHE N —F
GD 1 b BMR RIS % 1gG Hikid, BiRESF R
Mg BBERNC B WS, 2D & GD1b DR
YRR EE R S =) VI B 2R L BEE T S
AIREMEL D B,
3) ¥ GM 1#HiE

HiGM 14k 13 GBS B 3# D 20~30%T & 5
N, B C. jguni BB % L, MiguERE, Bt
BER & D EEREERTH S I L HEBZ » & 8
NTw3, GM 1 3K Gal-GalNAc E%Fro
TWwaed, FIGM1IHFMEIIGM1IZEZ T TR <
GA1®GD1b% ¥ o Gal-GalNAcE %2 o4
Y7V AV R ERFICEBT 2 2 EnH5.GM 1
I B AT A%, & b ORI
BULREOEMIE- & Ly, x4
EIZEGM1 b2 brrbsd, GM1 27
BT BaVI b Fy v, Gal-GalNAc H BRI T
5PNAVZFy, FiGM1E./ 7 u—F g
ERBROIERE TR I D) ViR N
ENEHWD, ZhE TH GM 1 RS FEARE
FoE>hEBRINTERLY, WEDEL I ALT
L HPLGM 1 IgG HiRDOBEMFITEE L 201
TREVEEZSNT WS, BRE D HEHEE
BbHy, @R LEJEHEFCEBH IR

PTHEINCEET 28 b H 5. 272, H. influen-

zae Y GBS b HIGM 1 Jifk & OBEERE b
NT5H, C jejuni B & I L TEENR L
EHREESNTED, EITREOEDIC LD HEEDS
B BEREMED D 5.
4) #i GalNAc-GD 1 a ¥tk

B GalNAc-GD 1 a IgG ¥k i3l gEshAl, i
%A GBS Lt oEENRSbNTEY, C jguni O
SATRY, BAHEMOESE, RHERESRE
EEZEVIC DELSLEERD S, —F, T
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GalNAc-GD 1 a IgM FiiEBEHEEFIC D W TERN
% &, FH0T GalNAc-GD 1 a I FHFRPVKRIG % R
U LR EEBRORBEER LY, B OFHIE
GM 2 2 b REFIG URITREII Y A b XA oy
A NVA(CMV) ThH D, EXEHFHN AT
A4 v THIMHRRESREREE - & - THED
Eho® DEi X D, CMV E##% GBS kit
GM2¥Hitk : OFEENE b Twizdd, #iGal-
NAc-GD 1a fifkbEEIC LR T 20055 Z &
Bhoholeblid ThHsH. GM2 & GalNAc-GD1a
BRIEOBEEBEN BT 5 L6, ZOES

ERBRT OBV HEEBEBCICT DD EHEZIHN
5. GD1bD XA THRND, BUFZ7Y
v FRIGT 25Ty, BTz b7
ORI L > THERERDBR-TL B3I 2R
THTHS.

GalNAc-GD'1 a i3 S fE M F B9 (BB HE D
ZEERBECRESRED s huizd, ZhidIgG 4
4 7O GalNAc-GD 1 a Hifk O BRI & *fit
T2HDOTHD. —7, MEOREH b RTE
T35, ZOEHHME GM 2 CRERIGT % IgM #i
EOIER &7 > T A AR D 5

5) ¥ROPFIZN T SHLAEDFTEEM:

FEELTHRNCBBCSENE LD BTV
VAV ERINETRRIREERINTETNS
B, REOPFRBEIEET 3 L Ebh s,

HEORIBADLEDY) VIREERT VTV A Y
FIZIRE L2 2 2 & THREELEE
HLOIFEBL, WETI2BEEA TV AVE
Bz L CikEtoBe T b BERIGSES N
éi% BHDZEEHRELL. VUV VEEORF

LEEDENAR, A7V F VYN IIE-TE
&D,ikUVﬁE@@ﬁKiof%i&afw
729 BEET 2 AR LY REHAWS Z LT, iR
RIEE, BEHESENEZ LN, GBSO
v—A—t LTOFEOFBE2E LS > A TEE
BERRTH 5.

SBWHMBOT ) Ay FTiRE L 28ED
B 7VEY RERELLFFRERAVWS ZEICE
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D, MO THEFEMESRE T & 2856 P PikiEt
PR T ZH/EVH D L HWEI N0, T 0
25 GD1a/GD1bEEHRE KT 3 Hiko A
B3 GBS FEFE BEAE CRARRER 2 £ 5 i
NH oz

A7) Ay PR LTy VIRE L
FELTBD, MlEDOS 7 bcB»wTi3EHD
A7) F Y R complex 2 L Tw 2 L%
Zoend, 581 A7V F v Y ORESREE
B, PiROMMRIGE %% 2, BHOFEM® S
L BEETRICOBHRE LT TR LT 2k
BULEEFLZ NS,

3. AT F 2 MiE & B FREMERER

% { @ GBS fE B TR FER O 1~3 387
WWRERRER P THIZ EORITRE RO TH
D, 20T ANVARHIEIC & 2 RBENE S &L
D HOREREEFR %2 N LT GBS 2 RAET % L%
26N Tw»5, GBS OFETREREELE L TRD
O, THORRKETH 5 Campylobacter
Jejuni ThH B, C. jejuni [5#%D GBS D% < i3
HREEMOBERERFTREEL, GM1%E L0
A7 VA Rty b G Bt Th 3.
THIVHIEEIR TH o7 GBS BEMLSLBES L
72 C. jejuni OV REFH GM 1 KD - 3t
BTA2EERZ2AEL TCWwEY, Z2LTYHF
GM1 %2RBfET 22 L&V, BiREERDES
Za—uRNF—DEEPIREINTVWS,. 20X
SRS, I VA Y NOEEHEFEL L
T FHEEMARES (molecular mimicry hypothe-
Sis) RIBENT WS, Thbb, BITERLEORKE
HTHHMMED Y KL & RMIREER Loy >
ZUAYPHBTZoE N —7WEEL, HE
W U CEA S MR E b OMREB O A7 >
ZVAY P RENELTCKBYZZLI0ED
GBS Z5| &I T L WHIBFTH B,

4. ETRAREGE A ) A Pk

GBS OEITREOREERE Uik, C. jejuni,
cytomegalovirus(CMV), Epstein-Barr virus

(EBV), Mycoplasma pneumoniae, Haemophilus

influenzac " ERHoNTHWBEH, Th5DKE
EMHINZHA > 7Y 4 & Rtk & O
BIENH 2 (R 1), 20L& LREMEICHT 285
W, BTV F Y PERERIGT 3 2 & THE
HBoEErRs s T eRBR I a6, C
Jejuni £ GM 1 BIAMIC bR T w3,

H. influenzae B 3 1% O GBS B & T, ¥t
GM 11gGHifE 2R 2 2 L 8% <, EZEA GBS
ZH| &I THREES R A N T WA, H in-
Jluenzae DV REFEICGM 1 2 —7%2FL T
w3, #1 GQ 1 b Hilk - FH (Fisher fEREEEL MR
FARREL R F£ 5 GBS) Tl AE D HIPEIR SR 2 5T
TTRP L LT BN ESRRREOSE DY, M
{LE8R Y12 D Fisher SEMRREEE QSR SR
Hahie C jejuni BHEEIC GQL1b DI
BE D2 P HEINRLT S, M
preumoniae & ¥ # GBS T 1% galactocere-
broside (Gal-C) iz 3 2 Hifk 05580 6 5 43, M.
puneumoniae MBS Wi Gal-Co ¥ v —7 0D
BENREINTWS, ZLT Gal-C TYHF 2K
9% LB =a—oXF—%24E LT 3% CMV
BHett GBS Tlddt GM 2 IgM Fidk & ORSENE
bt TBY, CMV 2 /B3 s ¥ 7RI
GM2 B b —7DFHEEBAON TS,

5. \iH T AL FIREOIERER

FURDIERBIIET 24 > 7 V4 ¥ ROFEET
BAERHBAN O R RIS L 2 EHFE 2 6T
Licbrnbsd, PUROKREBEMENLERE
AR 325 0>,

BIMETORRIE, B8 7oy 7 CREE
FHEFEZONTEBY, EHT 0y 7 L@ HEE
WEDEINTWE, —RICHREMESE UK
TR O EE I RERI S o B LIz 5E2 2 [AlfE
DEEL WV, UL, AMAN 2 S HERIIC
%, EETEMESEBET 25E& LA EET 2
BEbHDIENGhoTE, AFLkES X
e IREDS, HEERL, SEREECL bR
HEZHEEL, fOBESERL SN TEY, 4
Z & Ranvier 2 E OB BEREE 1 L 2 #AEHY
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R 1 VIEERE DU & B S 2 AT S & R RIRFR

FEATR BRPRHD I

1 GM 2 Hitk Cytomegalovirus RpRiEE - REBENSEV, HE
1 GM 1 Hiik C. jejuni, H.influenzae %z ¥ | MiE-EBHRY, ShERFEER
$i GD 1 a Hitdk C. jejuni MlEE R, @REHL
$1 GalNAc-GD 1 a Hi{k C. jejuni MRBENE, EHREEE
$LGD 1 b HifE PRI BF R > iH L as R BREEEEAANE, L (IR
L GQ 1 b itk IR 2R R > H I AR Fisher SEMREY, MREARE

’ Bickerstaff BUNERRG &
71 Galactocerebroside Ji#& | M. pneumoniae fistipid]
L GT 1 a itk DPIR SRR > L SRR Fisher fE{RBS, WATH-TEHR-_Em
LM 1 FifR MEIR B R > HIL R izt

T BHAR GRS L A HTREME B S T
w5, IMEF GM 1 HifE%E J v b OFRMHRER A~
HEATBI LT, ¥7-in vitro TIMIEH
GM1¥#itk% 7 v FOSBEHRCRET 2 8
FoTERETay 7 WEL D, ZOHFEOFH
BAHETHS, 7 v P EHREERACT IGM1
THEBHEREET CNaFy AV ET0uy 7T 5
L #R4E X N7z, Ranvier BEGERIZ X Na & v 2 v
WERBLTWE Z 06, #7 GM 1 FifEHLBEmE
EEL NaF vy avkETZ Ty
TAHAEENREEINS DD, GM1 & Na
F v 2 NVORIETAPE—TH 2 LS
o T, UL, 44 F v rVIGEER
UOFREH L LTENZ DD 1 DTH 5.

ARSI b PUARDIEREM IO 1 D LTH
ZoNTWS, fEMHESTEY 7V 4y e
% &d, MEMZEEMOMcHD, ZOMmoH
BEEOHCREERTEEREH LS TH
5. $i.GM 1 Hifk®, H.GQ1bFifk% &t GBS
BEMIECTY > 7TAGEVHEEE NS 2 L 2HRE
BT, Flzid, HiGQ 1 b ks <o 2 D
RFHEATICGEE L, MRERr o KRBT £ F
nvay) el U TR EE R HEE L (e-lator-
otoxin ELUWER), < OBENSHIEIK ZHEEY
LHBEMED D B EMEINT VB2, ZDERK
EREEOEM LI TH 575, FREHHESE
HEROWENASN TS FRLIZ & 51 GBS
THRFHEE % & 72 L72FITiE GQ 1 b-1gG #i

EOGHEERIE WL, FPTUEOHZEHEEIE~ND
TERDS, WP O FE RS L T 5 alRetE
D59,

F7-PiRE, MRMEEICE T S EER B
0T, BRI O @R 2 FIE S ¥ 5
TERBHRE S, GBI a7) U2 EDKE WS
TR R 2@ L CEE RS R 3r]
EENTREN TS,

6. XOMOREFHT~—~FH~—

ZZETHRTCERLDRERFT VAV E
Pikic £ % GBS OFREMFTH 545, £ Otz
bR B L Ol RIE O EEN T 5 T DR
En%Fzons, THROEEERET A
ELTCA vy —uaA4Fr2(00-2), 41 >F—uA
Fr2vE7y—(IL-2R)D L& g &
hTEb, HEbsSh THEK XD BHRER
PRI W THOHBEELTTET 2 LHFE 2 o
L. REMEYA MAA > THB tumor necrosis
factor (TNF-a), 4 >»¥ —7 z 1> y(IFN-y),
IL-6 "GBSEEHEMBECCLELTBY, M
TNF RESBEIEE L2 RE & HT B L
TWwizE W FHENH 5, IFN-y, TNF-a X
Schwann il REE o0 U CEESEWC/ERT %
ZENRENTWS, =»7u77—YEiFksy
594 4 A v TH % Macrophage colony-
stimulating factor, IL-1 4, 1L-6 iX GBS E#%
WHTHEML TS, FMETCBT5 Cla,
ChaD PR LVMESHTHEY, fitkoEE5 RS
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NTWw53, BERTORERCEYE RS TE
ESNBEVIIEF YRR, L 5MmbyE
BB A U CHRIMEERFT 2 8B iR 2 0
B35 £ 5NTVS,

7. Host RIOEBRRSEIZDOWT

o HORENRBTIHLAY A €y T Y
THREMORERBRZENEDLN TS, BKKET
V7 THHRE & RBER D GBS QLR R I B0
g, NEEIC X 2 RBORREBEHNEZ 2 0l geMEsS
bs. LinL, C. jejuni 0 GBS BED HLA ¥
A TERFANT B O L OhIWE S TV D 2,
RIZEDIT 2 <, L GQ 1 b HiikG Ao HLA »
FTz b OTREEOMHBIEED 51T, BREH
57 b DIX .

BIEHF A D A T2

YA F— g ~DORE

GBS 3R BEEORBE & 2REATH S, 4
BRI E— 27 28275 b —I2E L7, [
BHICA S, 2 A TR SN
2 CEAREREBZ S ENIHEE VDY, MR
PR IVIg b wolzipE L2 8EHE L b, B
it R &z 8wk > W REBIM S EHES &
Vol DN F—ya UBRRErL s —7,
SRR U 2 BEE I3 B RS 3
BLLTBD, BEIVANAEY T —yvauaiig
YERL —RCETRRFEEDODNLD DD,
il & » DEHRIBE XK 40% D GBS BEFICED TH
D, UNEVF—var@Emo CEETHS, L
PL—HT, BELESHIBEACBLTHHO
FECHIMETR2E TN TED,
AIDP OEMEHIICB W T HBELZR Y ANEY 7 —
YarZBEHERRCIY, BHETOREET 2
FlEH T AMREMEDS B 210 BB, BE D
REBCIGU@EY R ) NEY) T—y 3 VSR ET
b5,

XM

1) Hafer-Macko C, et al : Immune attack on the
schwann cell surface in acute inflammatory
demyelinating polyneuropathy. Ann Neurol,
39 [ 625-635, 1996.

2) Hafer-Macko C, et al : Acute motor axonal
neuropathy : an antibody-mediated attack on
axolemma. Ann Neurol, 40 : 635-644, 1996.

3) Chiba A, et al : Serum anti-GQ1b IgG anti-
body is associated with opthalmoplegia in
Miller Fisher syndrome and Guillain-Barre
syndrome : Clinical and immunohistochemical
studies. Neurology, 43 : 1911-1917, 1993.
Summary> $. GQ 1 b Hiffix Fisher fE{REE, SMR
IR R EE > GBS IEHRIGIZ L b B0 TR
WWHONE, & MOILL IV, VIRGHREOERERER
WWGQlbRET 3,

4) Kaida K, et al: Anti-GQ1b antibody as a
factor predictive of mechanical ventilation in
Guillain-Barre syndrome. Neurology, 62 . 821-
824, 2004.

5) Kusunoki S, et al : Localization of GM 1 and
GD 1b antigens in the peripheral nervous sys-
tem. Muscle Nerve, 16 © 752-756, 1993.

6) Kusunoki S, et al : Experimental sensory neur-
opathy induced by sensitization with gang-
lioside GD 1b. Ann Neurol, 39 . 424-431, 1996.
Summary) GD1b CoUHXFR2EEL T, £AME
Za—unNF—RERL, PiX T LY Pk
DFIEMFF~ DB 5 28] T L 7z,

7) Gang Y, et al: Localization of major gang-
liosides in the PNS : implications for immune
neuropathies. Brain, 125(pt 11) : 2491-2506,
2002.

8) Kaida K, et al : Guillain-Barré syndrome with
antibody to a ganglioside, N-acetyl-
galactosaminyl GD 1a. Brain, 123(pt1) © 116~
124, 2000.

9) Hirakawa M, et al : Effects of phospholipids
on antiganglioside antibody reactivity oin GBS.
J Neuroimmunol, 159(1-2) : 129-132, 2005.
Summaryy GBS WA 6N 2HH V)4 ¥ PR
%, V) VIBEOHTFI L D IERSERD 5 i3
W37 5. ’

10) Kaida K, et al : Ganglioside complexes as new
target antigens in Guillain-Barré syndrome.
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Summary> HiA V) A Y VB E, 2BED
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Summaryy GBS BE 54508 U7 Campylobacter
jejuni OV REE I GM 1 OB EZTD,
FEAB: & RO FHERME R L /2.
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Key Words : CIDP, Guillain-Barré syndrome, IVIg, diabetic neuropathy

U

FEARBEDREIZOWTIE, SREGEEE
2L ELCGREES L FENEASR, &
BRY)DOEREDHITCTHWEIRILPBESLSZ W, &
2T, Guillain-BarréfEMEE (GBS) &
SAEM S B L (CIDP) 74 L OREHE
Za—unF—, BEREES LT —, #BiE
Bo 2 - F— 2 EOWERBICET S, 20044
CRBENLIRBYE Yy 2 T v 7 LCRAS
%,

I. REAEHZ 1 —ONF -

HITEE % GBS 233EFICH LT, FefEk 14
HUACREZ T 7YY Y REEE IVIg, 0.4g/
kg body weight/day) % 5 HR4T\vy, IVIgi5 »
5 48 KF B LA M 12 methylprednisolone (500mg/
day ; 1165E5), 3 7-id placebo (117#EHI) @
WENPORERS 5 HEEIT5 X )18 h Y
T 7zdouble-blind, placebo-controlled, multi-
centre, randomised study” NEm S 7. #
DiEF, 438 1% |2 methylprednisolone % 5- & 0
68%, XTRREED 56% T disability scores » 18 4
Y MO EOEENEONL., ZOMERIE, +v X
1£.1.68, 95% SHEX [0.97~2.88 ; p=0.06 T
D, MBETKREFHICEELRZLZRDLILET
Ehdpolz. TV M) -ROERSLEERELH

Byhid, WEPRIEE v X189 (95% 151K
XM 1.07~3.35:p=0.03) &&5b. ZORKEEH
bid, FEZDHEIZSITBE, IVIgEMIZH
B L T 1IVIg & methylprednisolone ® B H o 5 A%
FERDUBVPRL 25BRAEHLLHIICEDbR
%. Hughes 52 1 2 NLIZ K L T, IVIg L ste-
roid O # F/E 12D W T risk/benefit (& B & A 12
%o TE LT, evidence PEFEFR T TEEL
TBEEGREVPLETHLLELTNS, /2, 2
DEREORIRE GBSO} 77 Vv — T T L\
W ALEREIEHINTNEY,

GBS T LI LIEH A v 7 4+ ¥ FHME
RTERAT LI EBMON, #HBWREL LT
FRHEINTWE, [ERIZEMOT 7)) F 2 Fiz
5 BPEDSRE ShTnzds, ZHEEO Y7
)4 F (GDla& GD1b) 25645 TY h—F
2 RENICEBT 2O LA TR H S Z &
PEE SN T OPURGE BN R RS %
ELTEPBVWIENRBINTEY, HBEER
EXEHEROLTEELRRIEL D LEZON
5.

WEHIKHUED CIDP 7HEH (B 6ER, ik
VIER] : FHEHHS8.9+19.2 (22~53#)) (2 cy-
closporin A (CyA) O & O# 5 % 4T 9 clinical
trial 23X 172®. CyA ® microemulsion T
% Neoral® Y 120 & LI O&k S sz, b

* Review/Advances in Neurological Therapeutics (2004). Neuropathy.
** E@AFEFHHEARR  Kazuo Takapa, Susumu Kusunoxt : Department of Neurology, Kinki University School of Medicine
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Z 7B 1004 5 150ng/mi % %2 X 5 1T HE X
nNTwa., TORRE, BI5FBEER2~4BT, £
FEBI TIEROBEN ZWESA LN, 35 AR
(¥ modified rankin score, inflammatory neu-
ropathy cause and treatment (INCAT) dis-
ability score PBHL EICABELRLEIRD LN
7o T, WEBEOREHEDFERRLER
L7z, JUSGPG-IgM ¥ 3 Ml & 7z 1ERE
W2 ATERRA R DSIREG L722As, R DA OEST
BRIFLEEATH 2L MEER TV S,

MR B 7% IVIg D #E 7 8 % (1~1.2g/kg over
2~3days, #E G E R X 2g/kg over 4~5days)
THIRA B - 7= MMN 10 4E Bl 0 B R BB A3 &
E7z FEROBALRFICRYEL IVIg 245 L
Thh, BEMMIETY82EM 5~124) T
HhH. FRIVEE L IEFNI2ER T, SEFIX
RRAWEG L. ZOWEGIE, AEEI~THER
(F¥4.84) [CHAELTEBY, compound mus-
cle action potential amplitude (cMAP) &4
EHEBIHBET A LRSI,

Lewis-SumnerfE&# (LSS) &, ZEMES)
Z 2 —us%F— (multifocal motor neuropathy,
MMN) & ORFP#EmL %o TV 5B, Viala
Ko7 IZLSS 2Btk {mE 7 1 v 7 &1 FExIHR
MORED 5 VIZBEER = 2 — 0/ F - L EH
LT, TOHRKRBEECHBRELZRE L 2
MMN & i3 E BERET Ty 7 &0k, EROGEM
EMEAL DI DOBE &R § Mk EAENT 5
B, BEEENHHZ &, FIGMLIIERA LN
ZNWZl, BEBRLRLZEV). WHREL
LSS 23 fER (5117, K6, FIEFEHTH 4
& (22~T721%)) D) LIEFEZ T 2156120
VT DERUSEDRE T, 1LER (73%)
THERICRIGL, 203501 CIIBREHEANT
DERE R o7, FRYD3FO2TIEERE
R, FEREIToTWA. BREI L ORETT
X, IVIgiEHETIE54%, A5 4 FiG#ETIE33
BIZBVWTHEMTH o7z L ). X704 FibE
DERBINH BT &b MMN & DENTH 5,

I HEREM 2 —-O/8NF—

Pregabalinid, WH#ER, FHEHICH S
voltage-gated calcium channel ®a2-8" ¥~ F
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WRIREICHES L, SEFBIER, RIARER, HiE
BEHZ AT 5. D pregabalin ® painful dia-
betic neuropathy (PDN) (2351} % %5 & 1 -~
DEFHEICDVT5EMICD 225, double-
blind, multicenter, placebo-controlled study
VE SN 1H2BMERFC1~5EM0%
EM= 2 —a S —OBRFHE S 5 185 L E
D33TER (B14202, 135, FHER59.9
i) 7%, pregabalin 75, 300, 600mg/day, b L
lidplacebo % MR L7z 4 BEIHR b 40 & ik s)
SNTW5D, ERWEREIL, pregabalin 300mg
5 8 T46%, 600mgik 5B T48% & 12 1,

placeboft 5.8 (18%) LB L THETH-7-
(p=0.0001). ¥ 7z, sodium valproate % Fi\ 7z
short-term study D #t#k & L T randomized dou-
ble-blind placebo-controlled study (48#EH]) »%
#H & S N7” Sodium valproate (500mg/day)
BEHEIE3 » AET, M@ L 272 PDN39EH
(32582161, placeboB¥18%)) I BREHEEN
METIIAEELRELIE 225 7225, short form
McGill pain questionnaire (SF-MPQ), visual
analogue score (VAS) 7z & O FEHRME RN T ik
FRIEBL TN, HoLREEESRL %,

sodium valproate (A BFENE L, HRTH S
EREROT TS,

ANNVRZBHEREOWEEE L TFDAD 5 KR
ST 5 5% lidocaine patch %, PDN 2% L
T M v 7z open-label, flexible-dosing, clinical
trial & E /2. PDN 54l &g & LT,
SEMOBIENE (RREHE1IH4K, BXMHE
MR LH18HER) THRETLAEZ A, HEE
QOLIZEBLZWENRDO LN, &5 |25:E
DEMEEG 2T o/ V—TTHHRBITHEEL,
T HENBRMCTELGD Do SHran-
domized controlled trial i~ & 2 RV ETH
5.

Oyibo 5 i, PDNDOMIERE L L TEYOE
YRR 2 B3 % B9 CREBE Y E SR B % WY
L7z MTEEEHCHMEER VA (puls-
ed electric current of 50 micro amps) ##H L
T, double blind, controlled crossover study T
ThbhTw b EFIE146 (57.5£105%,
HbAlc:8.3+1.4%, FIHERM B 145



4, diabetic neuropathy BiH A 44%E) <, &
JERTTE DI & MEIRMEE 2 370 L 7225, #Ridxd
BELOBMICHLIZAERZRBBON D o7,

—7%, Zinman %3, diabetic sensorimotor poly-
neuropathy @ & J& #% £ 7= ® |2 low-intensity la-
ser therapy (LILT) O&EZMKE L7, fEH
5080 (B34, &iE16) T, 218 [ @ sham
therapy @ & 12, LILT % L < i sham therapy
2TV, VASZTH W CEBREE » 574 L /2.

#¥HE & LT, sham therapy® & LILTEEO R A
EHIEBRUBELZOEREZE kol b
LTwa., 37z, BRFBHEREAEREICBITA
EREOBERETOYEZE BN E L, ERNER
R (890nmFE K ¥ 4 4+ — FIZ & % anodyne
therapy system (ATS)) % F\»72clinical trial
DO & LT, Leonard & I3 sham-controlled,

double-blind study # k&5 L72. REH CIIE
BEBE R L CHEEICREE TR L,

VASZ FHWEREFCL, BELUENES
nTwab.

1L #0Ofd =2 —E/8F—

Hilz 5 1d, Fabry#%224E#] (27.9+8.05%) T,
HIZF#I 2 v } alpha-galactosidase A % F v
7z enzyme replacement therapy (ERT) ®DEifE
TP, Za—0XF—DYEIZDOWTHREL
2 T ORER, REIE (15535 vs 14.3%
4.1;p>0.05), WK (22.3%£6.7vs 19.4+1.3;
p>0.01), RWmEHE (27.3£5.6 vs 22.5£2.3; p
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Neuropathy

Kazuo Taxapa, Susumu KusuNokt

Department of Neurology, Kinki University School of Medicine

Randomised trial for Guillain-Barré syndrome
showed no significant difference between treat-
ment with methylprednisolone and IVIg and
IVIg alone. The potential importance of combina-
tion treatment with the drug and IVIg, however,
warrants further investigation. The effective-
ness of cyclosporin A for refractory cases with
CIDP was suggested. The effectiveness of IVIg in
multifocal motor neuropathy (MMN) often de-
clines after several years possibly associated
with the development of axonal degeneration.
“Lewis-Sumner syndrome” may be distinguished
from MMN by the presence of sensory involve-
ment, the absence of serum anti-GM1 antibodies

484  HRIEFE Vol.22 No. 4 (2005)

and a possible positive response to steroids. In
patients with diabetic peripheral neuropathy,
pregabalin demonstrated early and sustained
improvement in pain and a beneficial effect on
sleep. The effect of sodium valproate and that of
5% lidocaine patch for painful diabetic polyneu-
ropathy were reported. Enzyme replacement
therapy with recombinant human «-galactosi-
dase A significantly improves function of C-, A8
-, and Af-nerve fibers and intradermal vibra-
tion receptors in Fabry neuropathy. Ascorbic acid
treatment corrects the phenotype of a mouse
model of Carcot-Marie-Tooth disease.
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Guillain-BarréfEBRE 1L, REHRE2ER &
T5HCRERETH LA HEEHDHAROE
BB O STTA, LAY 7Y+ T F
I LD ETAERENEERENSTELT
BHENA LI hoTwd, bibhid, &
N ¥ TIC Guillain-Barré JEfE#E (GBS) 12817
BYAY 7N F Y FHARICOWT, UTD L)
HIERELTEL, T2bb, 1)GBSD
SR AICH T v 7 ) F ¥ F 1gG iR
60% DEETLER L, GBSOZMICERHTH
AU 2ylA Y 7Y F Y FHRE, ERILE
DREBIMIIFRIIHEA LT, BEMMLEZ R
ETHL6 . VLK v F Y Y FHURIZEST
YR T O b OREHITN T 5 RIBRICDRERE
BENDZENEVWT), RETHD, 2)IID
WTIRER L ICEARIARE R,

—75, MR VIREASERE o 72RE
TEEPOLLoTBY, TV ATVRRED
PENREIZS 7 PEERL TEOPIZREPEET
HELTWS, §hbbA vy 74y F4T0
BB VIRECE I N, T8O TFEO
oo+ y FPETFETARTHEET ST
BB, LIzhoT, GBSHR EWZBIFAPIAT VT
)% v FHEROMBEIE~ O RS % #1587 5 B
12y Y VIRERMMON ) F Y FEDBEMED

EZRTAHLEND S,
BRI, Mo A v 7)) F Y FICKT 5
PAREW S TR, U VBB E Y Y ) F
FREHOF > 7Y 4L FORGHELNHE
LTHMAERZRETAZ EI2E), v
VA PO RIS v 7 )+ ¥ P e
THYVIBEICXDREEEIITHI L, FoH
WMOT YTV FY FTRELSEBOT Y 7)) F
YROWERP SR AHTY b— TR A HE
PHEETAHIE, BEVPHELPI R, TE T
ARTIE, INOOFH LV DOWTRMT
HI LT 5,

(2) |MHATUFY FIREORIEHEICRIZET
U BEE DR
O|A>LTVFY FREORISEEHEFT S
YORBEDHEEZ SIS
Freddo &, IgM /85 7 a5 4 ¥ IMJE % £
Az a—anF—ItBnT, VUREE T VY
DAY o hbY b—T %8BT 5 IgM
MERDA LN L 2ME LY, #FDEH
D IgM MEREY) & BEE B4 2 JLA0S
M & L CTid phosphatidic acid (PA) 23 LT
SSWIEMRHEDART, 7))+ FIigHL
THEMTIEIBFEED D DIZFTRS2H 5D
ATHHH, PALEEL I LILYEEDS

* New aspect of research on antiganglioside antibodies

Susumu KUSUNOKI, M.D. : iE 8 K2R FEARENFE [T 589-8511 KMHR LT KEF 3 377-2) ; Department of

Neurology, Kinki University School of Medicine, Osaka
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Campylobacter jejuni isolation is the standard for the diagnosis of this type of bacierial infection, but there
have been no epidemiological studies of a large number of C. jejuni isolates from patients with Guillain-Barré
syndrome (GBS) and Fisher syndrome (FS). For 13 years, stool specimens from GBS/FS patients have been
sent from 378 hospitals throughout Japan to the Tokyo Metropolitan Institute of Public Health, A total of 113
strains (11%) were isolated from the stool specimens from 1,049 patients. The isolation rate did not differ by
region. The rates were 22% for 449 patients with a history of diarrhea and 2% for the others. An additional 18
isolates were provided by various hospitals. There was no noticeable seasonal distribution in the onset of C.
Jejuni isolated from patients with GBS/FS. The male/female ratios were 1.7:1 for GBS and 2.2:1 for FS. The
patient age range showed a peak in 10- to 30-year-old subjects whe had GBS and in 10- to 20-year-old subjects
who had FS. The predominance of young adults and male patienis who had C. jejuni-associated GBS/FS may
be related to the preponderance of young adults and male patients who had C. jejuni enteritis. The median
interval from diarrhea onset to neurologic symptom onset was 10 days for GBS/FS. Penner’s C. jejuni serotype
HS:19 was more frequently present in GBS (67%) than in enteritis (6%) patients. HS:2 was more frequent in
FS (41%) than in enteritis (14%) patients. These findings suggest that certain C. jejuni strains specifically

trigger GBS and that others specifically trigger KS.

Guillain-Barré syndrome (GBS), the prototype of postinfec-
tious autoimmune diseases, is characterized by acute onset of
limb weakness and loss of tendon rellexes. Since the ncar
elimination of poliomyelitis worldwide, GBS is the most fre-
quent cause of acute flaccid paralysis, the mean annual in-
cidence being 1.3 cases per 100,000 population (11). Fisher
syndrome (FS) is characterized by acute onset of ophthalmo-
plegia, ataxia, and areflexia. It is considered a variant of GBS
because some who present with FS progress to GBS. The an-
nual incidence rate is estimated as 0.09 per 100,000 population
(4). Of the identified microorganisms, the gram-negative bac-
terium Campylobacter jejuni, a leading cause of acute gastro-
enteritis, is the most frequent antecedent pathogen in GBS/FS
(12). A comprehensive Japanese study showed 31% of 201 pa-
tients with GBS and 18% of 65 with FS seropositive for recent
C. jejuni infection (16).

Serological studies are important for understanding the epi-
demiology of C. jejuni-associated GBS/FS, but there are no
recommended methodologies as to the antigens to be used or
the standards of judgment. A comparative study made in Japan
and The Netherlands on the presence of anti-C. jejuni antibody
in GBS showed that serological assay systems vary considerably
between laboratories (15). C. jejuni isolation is the standard
diagnosis for bacterial infection and should be used to assess
the epidemiology of C. jejuni-associated GBS/FS. The latent
period between preceding intestinal infection and the onset of
GBS/ES, however, often exceeds the excretion period of viable
C. jejuni cells in stools. Consequently, there have been no epi-
demiological studies done on a large number of C. jejuni iso-

* Corresponding author. Mailing address: Department of Neurol-
ogy, Dokkyo University School of Medicine, Kitakobayashi 880, Mibu,
Shimotsuga, Tochigi 321-0293, Japan. E-mail: yuki@dokkyomed.ac.jp.

lates from patients. We analyzed the epidemiological features
of more than 100 patients with GBS/FS from whom C. jejuni
had been isolated and investigated the presence of Penner’s
serotypes in the isolates.

MATERIALS AND METHODS

Stools of GBS and FS patients. Stool spccimens were sent from 378 hospitals
throughout Japan to the Tokyo Metropolitan Institutc of Public Health for
C. jejuni isolation between December 1990 and November 2003. There was only
one stool sampling per paticnt. The stools were collected in transport medium
(SEEDSWAB no.1; Eiken, Tokyo Japan) immediately after patient admission.
In addition to these isolates, 18 isolates from GBS (n = 15) and FS (n = 3)
patients that had been provided by other hospitals were analyzed simultaneously.
One of the authors (M.K.) reviewed the following information obtained from
each primary physician: antecedent illness, initial symptoms, neurological signs
during the illness, and clinical course. Rediagnoses were made based on the
clinical criteria for GBS and FS (1, 23).

Bacterial strains. GBS/FS-related strains that had been isolated by one of the
authors (M.T.) or provided by other hospitals were used. A total of 554 strains
isolated from other patients with enteritis with no neurological complications in
Tokyo Metropolitan Hospitals (Komagome and Bokutoh) were the controls to
test whether particular serotypes were increased in GBS/FS-related strains.

Stool culture for C. jejuni. Each stool specimen was plated on three plates of
solid sclective media (i.c., CCDA, CM739, and SR155E; Oxoid, Ltd., Basing-
stoke, Unitcd Kingdom) without enrichment culture. The CCDA medium was
incubated at 37°C for 72 h under microacrophilic conditions (5% Q,, 7.5% CO,,
7.5% H,, and 80% N,) in an TE-HER CAMPYLO-INCUBATOR (Hirasawa,
Tokyo, Japan). Suspicious colonies initially received a morphological check with
a phase-contrast microscope. If an organism showed the typical curved, spiral
morphology of Campylobacter. it was regarded as a type of C. jejuni or C. coli and
replated on blood agar to obtain pure cuitures. The identity of C. jejuni was
confirmed by both biochemical tests and multiplex PCR techniques for assay for
C. jejuni and C. coli. The biochemical tests used oxidase, hippurate hydrolysis,
indoxyl acetate hydrolysis, and susceptibility to disks containing cephalothin
(30 ng) and nalidixic acid (30 ug). Species-specific multiplex PCR were done
with combined C. jejuni- and C. coli-specific primer sets (18, 29).

Serotyping. Penner serotyping of C. jejuni was carried out by using a Campy-
lobacter antisera Seiken Set (Denka Seiken, Tokyo Japan) according to the
manufacturer’s protocol. The antisera in the commercial set were composed of
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FIG. 1. Isolation rate of C. jejuni by district in Japan.

25 groups of antisera as follows: group A, HS:1/44; group B, HS:2; group C,
HS:3: group D, HS:4/13/16/43/50; group E, HS:S; group F, HS:6/7: group G,
HS:8: group I, HS:10; group J, HS:11; group K, HS:12; group L, HS:15: group N,
HS:18; group O, HS:19: group P, HS:21; group R, HS:23/36/53; group S, HS:27:
group U, HS:31: group V, HS:32: group Y. HS:37: group Z, HS:38; group Z..
HS:41; group Zs, HS:45; group Zs, HS:52; group Z, HS:55; and group Z,, HS:57.
Anti-ganglioside antibody assay. Serum samples obtained during the first 4
weeks after onsct, before immune treatment, were frozen and stored at —80°C
until used. An enzyme-linked immunosorbent assay, performed as reported else-
where (33), was used to mcasure immunoglobulin G (IgG) antibodies to GM1.
GD1a, and GQ1b in serum. Serum was considered positive when the titer was =500.
Statistics. Differences in frequency between groups were compared by using
the Fisher exact test with SPSS 12.0] softwarc (SPSS Inc., Chicago, IIL). A
difference was considered significant when the two-sided P value was <0.05.

RESULTS

Culture results. We obtained stool specimens from 1,049
patients with GBS (n = 763) or FS (n = 286). The median in-
terval between neuropathy onset and stool sampling was 13 days
(range, 1 to 150 days). Gastrointestinal symptoms occurred in 449
(43%) patients; upper respiratory symptoms occurred in 503
(48%) patients. A total of 113 C. jejuni strains (GBS, 87; FS, 26)
(11%) were isolated from the 1,049 patients, although at least
11 patients had been treated with antibiotics. The combined
isolation rate, 11% (GBS, 11%; FS, 9%), did not differ by
region (Fig. 1). The rate was 22% for the 449 patients with a
history of diarrhea and 2% for the the remaining patients
(Table 1). Most C. jejuni-positive specimens were obtained
within 2 weeks of neuropathy onset, some more than 1 month
later (Fig. 2). Except for the of two siblings with GBS reported
elsewhere (35), all cases were sporadic. C. coli (n = 2), C.
curvus (n = 2), Campylobacter spp. (n = 12), and Arcobacter sp.
(n = 1) were isolated from the C. jejuni-negative patients.

Characteristics of C. jejuni-positive patients. The seasonal
distribution (Fig. 3) is lower in October and November. C. je-
juni-associated GBS showed a peak in 10- to 30-year-olds (Fig.
4). C. jejuni-associated FS demonstrated a peak in 10- to 20-
year-olds. Males predominated for both GBS (male/female
ratio, 1.7:1) and FS (2.2:1).

Antecedent symptoms in culture-positive patients were re-
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ported in 95% of 102 GBS patients and in 93% of 29 FS
patients. The median latent period between antecedent symp-
toms and neuropathy onset was 10 days for both groups; within
2 weeks in most cases (Fig. 5). Gastrointestinal symptoms were
most frequent in cases of GBS (90%) and FS (79%), often being
accompanied by fever. Six (5%) patients with GBS/FS had a
history of upper respiratory tract infectious symptoms only, and
three (2%) had experienced only preceding fever. Anti-ganglio-
side IgG antibodies in serum were tested during the acute
phase of illness in 120 of 131 patients (Table 2). Most patients
had some antibodies; anti-GM1 and anti-GD1a IgG antibodies
were frequent in GBS and anti-GQ1b IgG antibody in FS.

Serogroups of C. jejuni isolates. HS:19 was more frequently
isolated from GBS patients than from enteritis patients. The
HS:2 and HS:4 complexes were isolated more frequently from
FS patients than from enteritis patients. None of the GBS and
FS isolates were HS:41.

DISCUSSION

Assessing the frequency of C. jejuni infection in GBS/FS
patients is difficult since it depends on such varied factors as
antecedent symptoms, the duration of convalescent excretion
of the bacterium, and the kinds of antibiotics administered.
Thus, few surveillance studies have included large numbers of
patients. Kuroki et al. (17) reported that 30% of 46 GBS
patients in the Kinki district of Japan had positive stool cul-
tures. In a subsequent study, these authors isolated 13 strains
(17%) of C. jejuni from 76 patients (9). In contrast, 8% of 103
patients had positive cultures in England (25), and 9% of 138
patients had positive cultures in The Netherlands (28). The
isolation rate was 11% in the present study, which does not
differ significantly from European values.

The latent period between intestinal infection and the onset
of GBS/FS often exceeds the duration of convalescence excre-
tion of the bacterium. GBS/FS patients therefore frequently
have negative stool cultures. Kuroki’s group (9) reported that
all 13 positive stool specimens were obtained within 10 days
after onset of GBS symptoms, and 9 of the 13 specimens were
obtained within 5 days. We could isolate C. jejuni from stool
specimens obtained more than 1 month after the onset of GBS
(the 35th day) or FS (the 40th day). This finding is not excep-

TABLE 1. Isolation rate of C. jejuni and antecedent
illness in patients with GBS and FS

No. of stool specimens (%) from patients with:

Antecedent GBS FS
symptoms® — —
Tow — CJAni gy Cgun
positive positive
GI only 255 62 (24) 49 17 (35)
GI plus URTI 107 16 (15) 38 4(11)
URTT only 209 2(1) 149 4(3)
Fever only 42 3 10 Y
Others 25 0 5 0
None 121 3(2) 31 1(3)
Total® 759 86 (11) 282 26 (9)

“ GI, gastrointestinal infection; URTI, upper respiratory tract infection.
® Eight cases were excluded because detailed information was not available,
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FIG. 2. Interval from the onset of neuropathic symptoms to the day
stool specimens were obtained from C. jejuni-positive patients. Bars:
B, GBS; O, FS.

tional because in some cases the excretion of C. jejuni in stools
has continued for 6 to 9 weeks (14, 30).

There is no clear seasonal distribution of GBS in Western
countries (11), whereas in northern China GBS peaks in late
summer, which may be due to the high frequency of C. jejuni
infection (10). In a previous study done in the Kinki district of
Japan, the seasonal distribution of C. jejuni-associated GBS
peaked in March, an autumn occurrence was relatively infre-
quent, and there was no seasonal difference found for the
group of GBS patients without C. jejuni infection (9). We also
detected no seasonal predominance. Autumn occurrences
were relatively infrequent. Although the seasonality of C. jejuni
enteritis in Japan is less pronounced than in other developed
countries, which show a seasonal distribution with a well-de-
fined summer peak (26), the incidence of C. jejuni enteritis
tends to be higher from April to July (21).

In North America and Europe, a bimodal age distribution
has been reported for GBS, with peaks at 20 to 40 years and 60
to 70 years (2, 13). Males are more commonly affected by GBS
than females (~1.25:1) (11). In England the male/female ratio
was 3.5:1 in the C. jejuni-seropositive group, whereas it was
1.5:1 in the C. jejuni-seronegative group (25). C. jejuni-associ-
ated GBS in northern China occurs mainly among children and
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FIG. 3. Seasonal distributions of C. jejuni isolates in GBS and FS
patients. Bars: &, GBS; [J, FS.
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FIG. 4. Age distribution of C. jejuni-positive GBS and FS patients.
Bars: B, males; O, females.

young adults (10), the male/female ratio being 1.2:1 in C. je-
Jjuni-seropositive GBS patients and 0.8:1 in C. jejuni-seroneg-
ative patients. In the Kinki district of Japan, the age distribu-
tion showed a peak between 10 and 30 years (9). The male/
female ratio was 2.4:1 for GBS patients who had had C. jejuni
infection and 2.2:1 for the other GBS patients. In the present
study, the age distribution showed a peak between 10 and 30
years for GBS and between 10 and 20 years for FS. A majority
of male patients had both GBS and FS, the respective male/
female ratios being 1.7:1 and 2.2:1. In English patients suffer-
ing from gastrointestinal symptoms, the highest C. jejuni iso-
lation rates were for young adults, males predominating in the
15 to 24 years (1.7:1) and 45 to 54 years (1.6:1) age groups (26).
The dominance of young adult and male patients among those
with C. jejuni infection may therefore partly explain the find-
ings for C. jejuni-associated GBS/FS. In England, the median
interval between the onset of diarrhea and neuropathic symp-
toms was 9 days (range, 2 to 20) for 19 GBS patients (25). In
our study, the median interval was 10 days (range, 1 to 24) for
115 GBS/FS patients.
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FIG. 5. Interval from diarrhea onset to the onset of neuropathic
symptoms. Bars: B, GBS; (1, FS.
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TABLE 2. Anti-ganglioside antibodies in patients with GBS and FS
from whom C. jejuni was isolated

No. of patients (%) with:
IgG antibody

GBS (n = 92) FS (n = 28)
Anti-GMI 68 (74) 4 (14)
Anti-GDla 45 (49) 5(18)
Anti-GQ1b 3(3) 23 (82)

Penner’s serotyping system is a useful phenotyping tech-
nique for C. jejuni and C. coli (24). The system can divide C.
Jejuni and C. coli into about 60 types. C. jejuni has been isolated
from patients’ stools at GBS onset. A large number of Penner
serotypes have been reported in the literature: HS:1, HS:2,
HS:4, HS:5, HS:10, HS:13/65, HS:16, HS:19, HS:23, HS:35,
HS:37, HS:41, HS:44, and HS:64 (5), but Kuroki’s group
showed that 75% of 16 isolates from GBS patients were HS:19
and that 1 of 2 isolates from FS patients was HS:2 (22). Else-
where we reported that in Japan HS:19 strains are significantly
over-represented in GBS patients, accounting for 52% of 31
isolates from GBS patients but only 5% of 215 control isolates
(34). HS:2 was found to be over-represented in FS patients
(present in 71% of the patients versus 38% of the controls), but
only 7 isolates from FS patients were studied. In South Africa,
6 of 9 GBS isolates were HS:41; this serotype accounts for only
0.1% of enteritis strains (8). In contrast, in The Netherlands
and Belgium only two isolates from 12 GBS patients were
HS:19, and none were HS:41 (§). Only one isolate from four
FS patients was HS:2 (5). Our study confirms that GBS is
significantly associated with HS:19 and that statistically FS is
associated with HS:2. None of our C. jejuni isolates from GBS
patients were HS:41. These findings are a strong indication
that certain C. jejuni strains trigger the development of GBS,
others the development of FS.

HS:19 strains, whether isolated from GBS patients or enter-
itis patients without neurological involvement, were related

TABLE 3. Penner serogroup of isolates from GBS and
FS and uncomplicated enteritis

No. of C. jejuni isolates

%) from:
‘ Penner Serotype(s) (%) fro
scrogroup GBS FS Enteritis
(n = 102y (n = 29) (n = 554)
A 1, 44 5(5) 0 37(7)
B 2 6(6) 12 (41)° 80 (14)
C 3 (D) 1(3) 21 (4)
D 4,13, 10, 43, 50 8(8) 11 (38)‘1 69 (12)
E 5 2(2) 0 6(1)
F 6,7 1(1) 1(3) 10 (2)
G 8 3(3) 0 21(4)
O 19 68 (67)” 1(3) 34 (6)
U 31 0 1(3) 1(0.2)
Y 37 3(3) 0 33 (6)
Z 38 0 1(3) 2(0.4)
Untypeable 8(8) 13 141 (25)

“ Two strains were serotyped as A/G or O/Y scrogroups.

b P < 0.001 (compared to the enteritis isolates; odds ratio [OR]. 30.6: 95%
conlidence interval [Cl), 17.9 (o 52.4).

¢ P < 0.001 (compared to the enteritis isolates: OR, 4.2; 95% CI, 1.9 to 9.1).

4P < 0.001 (compared to the cnteritis isolates; OR. 4.3: 95% CI, 1.9 to 9.5).
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clonally (7. 19, 22), whereas clonality was lacking for other
serotypes associated with GBS (5, 6). The hypothesis that a
“bad bug causes GBS/FS” cannot be dismissed. The methods
used may simply lack the power to detect particular C. jejuni
strain determinants related to GBS/FS. There is cumulative
evidence of molecular mimicry between human gangliosides
and that the C. jejuni lipo-oligosaccharide (LOS) causes GBS/
FS (31). Anti-GM1 and anti-GD1a IgG antibodies have been
detected in patients who developed GBS subsequent to C. je-
Jjuni enteritis. Sensitization with a GM1-like LOS, as well as
with GM1 ganglioside, has produced an animal model of GBS
(32, 36). Analysis of the genes involved in the synthesis of
ganglioside-like LOS may be of great importance for clarifying
which C. jejuni strains involved in the pathogenesis of GBS/FS.
The presence of LOS synthesis genes (cst-11, cgiA, and cgtB) is
associated statistically with GBS-related isolates (20). GQlb
ganglioside is a target molecule for IgG antibody in FS (3), and
all C. jejuni strains studied that bore the GQ1b epitope had
cst-I1, an essential gene for production of GQ1b-like LOS (27).
Whether these genes are present in our GBS/FS isolates needs
to be investigated, as well as whether their presence is more
frequent than in the enteritis controls.
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Overexpression of GD1a Ganglioside Sensitizes Motor Nerve
Terminals to Anti-GD1a Antibody-Mediated Injury in a
Model of Acute Motor Axonal Neuropathy
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Anti-GD1a ganglioside antibodies (Abs) are the serological hallmark of the acute motor axonal form of the post-infectious paralysis,
Guillain-Barré syndrome. Development of a disease model in mice has been impeded by the weak immunogenicity of gangliosides and the
apparent resistance of GD1a-containing neural membranes to anti-GDla antibody-mediated injury. Here we used mice with altered
ganglioside biosynthesis to generate such a model at motor nerve terminals. First, we bypassed immunological tolerance by immunizing
GDIa-deficient, 3-1,4-N-acetylgalactosaminyl transferase knock-out mice with GDla ganglioside-mimicking antigens from Campy-
lobacter jejuni and generated high-titer anti-GD1a antisera and complement fixing monoclonal Abs (mAbs). Next, we exposed ex vivo
nerve-muscle preparations from GD1a-overexpressing, GD3 synthase knock-out mice to the anti-GDla mAbs in the presence of a source
of complement and investigated morphological and electrophysiological damage. Dense antibody and complement deposits were ob-
served only over presynaptic motor axons, accompanied by severe ultrastructural damage and electrophysiological blockade of motor
nerve terminal function. Perisynaptic Schwann cells and postsynaptic membranes were unaffected. In contrast, normal mice were not
only unresponsive to immunization with GD1a but also resistant to neural injury during anti-GD1a Ab exposure, demonstrating the
central role of membrane antigen density in modulating both immune tolerance to GD1a and axenal susceptibility to anti-GDla Ab-
mediated injury. Identical paralyzing effects were observed when testing mouse and human anti-GD a-positive sera. These data indicate
that anti-GD1a Abs arise via molecular mimicry and are likely to be clinically relevant in injuting petipheral nerve axonal membranes
containing sufficiently high levels of GD1a.
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Introduction

Guillain-Barré syndrome (GBS) is a post-infectious autoimmune
polyneuropathy and the most common cause of acute neuro-
muscular paralysis worldwide (Hughes and Rees, 1997; Hughes
et al,, 1999). The acute motor axonal neuropathy (AMAN) vari-
ant, in which only motor axons are affected, is characterized by
the presence of serum anti-GDla ganglioside antibodies (Abs)
(Lugaresi et al., 1997; Ho et al., 1999; Ogawara et al., 2000; Ilyas et
al., 2001). Clinical and pathological evidence indicates multiple
locations as potential sites of injury, including the nodes of Ran-
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vier (Griffin et al., 1996), ventral roots and distal nerves (Feasby et
al., 1986), and motor nerve terminals (Ho et al., 1997; Kuwabara
et al., 2003). The selective injury to motor axons at these sites is
presumed to be attributable to Ab binding to axonal membranes
relatively enriched in GD1a, although this has never been dem-
onstrated (Ogawa-Goto et al., 1992; De Angelis et al., 2001; Gong
et al., 2002).

Anti-GD1la Abs arise in AMAN cases after gastroenteritis
caused by Campylobacter jejuni strains that contain GDla-like
antigens on their surface lipo-oligosaccharide (LOS) (Aspinall et
al.,, 1994, 1995). This suggests that molecular mimicry is a mech-
anism fot anti-GD1a Ab induction (Sheikh et al., 1998; Willison
and Yuki, 2002).

Gangliosides are sialylated glycosphingolipids involved in de-
velopment, function, and maintenance of the nervous system
(Hansson et al., 1977; Ledeen, 1978; Simons and Ikonen, 1997;
‘Vyas et al., 2002). They are widely distributed and particularly
enriched at the neuromuscular junctions (NM]Js), along with a
diverse range of glycosylated proteins (Martin, 2003). In addition



