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Fig. 1 Results of enzyme linked immunosorbent assay and thin layer chromatogram immunostain-

ing

(a) Enzyme linked immunosorbent assay (ELISA) results. Corrected optical density (cOD) is de-

fined as difference between the value of object well and the average value of blank control wells.
See the enhancement of the cOD when GalNAc-GDla is added to the GM1 well (0.128 to 2.607).
(b) Thin layer chromatogram immunostaining using serum from the patient, diluted 1:100. The de-

veloping solvent consisted of chloroform, methanol and 0.2% CaClz-2H20 (50:45:10, volume/volume).
GM1 (3 ng) was applied to lane 1, GalNAc-GDl1a (3 pg) to lane 2, and both GM1 and GalNAc-GDla (3
pg each). Immunostaining (arrow on plate B) is shown strongly in the overlapping portions (arrow-
head on plate A, Orcinol stain) of GM1 and GalNAc-GDla. A negligible response to GM1 is also
found. GalNAc-GDla was applied on the upper line (%) and GM1 on the lower line (* ).
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Fig. 2 Serial data of nerve conduction studies

Compound muscle action potentials were recorded from abductor pollicis brevis after median nerve

stimulation at the wrist and elbow, abductor digiti minimi after ulnar stimulation at the wrist, below

and above elbow and abductor hallucis after tibial stimulation at the ankle and popliteal fossa. Supra-

maximal stimulus was achieved at each site. Conduction block was observed in ulnar nerve on

admission. Distal latency was slightly prolonged in median nerve and conduction velocity delayed in

tibial nerve. Note the rapid recovery of abnormal conduction study without evident findings indica-

tive of remyelination such as more prolonged distal latency, delayed conduction velocity, and emerg-

ing temporal dispersion. Intravenous immunoglobulin therapy was done from day 6 to 10.

GAL Hiifk (0.323) 2Bt TH -7z, & 512 7 HOFEIRE PR
(GM1, GM2, GDla, GD1b, GTla, GTlb, GQlb) ® 9 & 2
DR EAERIREIR, BXUOIhos THOS H 1L
GA1l, GalNAc-GDla, GD3, galactocerebroside ® 9 H 1 i %
BAL-HEAHEREIEA~ND IgGHfk2RE L2 L 2 5,
IgG $1 GM1/GalNAc-GDla #t & (fl 1E W Ot BE 2.607), #i
GD1b/GalNAc-GDl1a ¥ifk (0.908) 3Btk & ¥ Sh7- (Fig.
la). bbb d b H T\ 2 g &AM Tld OB AHE IR Bt
JEAND U EETH - 720,

ABEthitdh « R, At R, S o & ER R, i s
BRI RO LRGEKG % AT & § B AR B R o
GBS T®» 1, Hughes BAESE 7 L — FiZ 2 & LW WERIE T
Ho72HY EATWEHBTLARYHEL Y KRES 70T
) UERERBRMG L2 (30g/H%E S5 HE). H5#THISTH
R NIESEFEL, MRC (medical research council) sum
score |2 & 2 JIRHill (542 PUBRE T 0, IEF T 60)" Tl A
Beks 40, 2 ARI%£IC1E 58 TH o 72, AT O EAT LTl
AR R boE Lz, BEHIERIKTFEm & %2 -
72007 F L ARPISHIHEEE T, 73U AMEEHH 19
3 HZ Jendrassik IS THRWHE L % o 72, MR ERE O
WIO—H L fEE % Fig. 2 & Table 1 1RT. &l & B b
EZARSNT, R R EM AL IE FHPCRE L7 W)
B A S N7 m i ORI ER RS LIERL L 7225,
&G IR TIEEE 12 9% B MR B h & St ko 7z,
BEBEDPSTARPEE T Ty 7130 E L, mi TR,

BE R R EOMT, B L ORMNSHOH % MBI
AN o7z, BEERT, 8 22 9% H O ZEMRATT R T
Hadden 5 O3 TIRBREE & S A dr o 7z,

%z ¥

P GM1 Hifk, Bt GalNAc-GDla HLifiEMK BB GBS, 2
ME B % = = — 1 /¥ F — (acute motor axonal neuropa-
thy : AMAN) (CHBET A Z &ML TWASY). GM1 &
GalNAc-GDla it & b ITEBE R OTR, & <I2T ¥ ¥ ik
BLUZORHIT[IEL"Y, Bl GM1 Hitfk, $i GalNAc-GDla
PURIZEIRED 7 > ¥ i S 3R L CHURPUR UL %
EU, MREEL E-FTLEX 5N TW5. Kuwabara 5139t
GM1-IgG HufkBmTE 16 JEH O BAAEBL LA IC B VT, #
B LOFT Rz & b b33 ARG MG B BT
OITREET T v 7 OFTRAYE L2~ HAAEL, MW
FAERIEERLSEYER ) = 2 — v 8F — (acute inflamma-
tory demyelinating polyradiculoneuropathy : AIDP) &
SN 3BNIBNTHREFRERTABETHZE L2 e %
ExHE L, P GM1-IgG LR & LT » ¥ Tl
TR SR RS C O W] i PR A 2815 T B8 AR BIT D iEHE %
CRRRAEIR - MR BRI AT AR Il L TH D,
{RBTT y 7 A3 & N7 BB AR T O & A R O B IE
BAHON7zb 00, MITIZEH BT B & ORI 55-# %
EHRIRAL 2R TR 2 <, EE AR S O B RE Iy (5



Pt GM1/GalNAc-GD1a A& bufkBitk o Guillain-Barré fEBERED 1 61 49 : 491
Table 1 Serial assessment of motor nerve conduction study
Right median nerve Right ulnar nerve Right tibial nerve
DL CMAP  duration CV DL CMAP  duration CV DL CMAP duration CV

(msec) (mV) (msec) (m/sec) (msec) (mV) (msec) (m/sec) (msec) (mV) (msec) (m/sec)
Nomal range < 38 5.0-/4.7- 510 < <32  66-/6.0- 560 < <46 64-/38 410 <
Day 5 47  609/314 655/825 585 36  6.02/292 690/9.00 57 87 087/047 795/710 335
Day 12 49 11.00/645 850/9.85 52.3 39 826/365 7.25/930 60 6.7 143/042 1225/1475 316
Day 22 45 11.22/706 7.15/865 528 36 7.28/402 6.60/845 60.3 82 227/094 985/14.25 429
Day 28 36 11.60/7.75 580/6.70 571 26 808/624 575/700 639 87 347/176  7.80/1345 462
Day 50 36 1286/964 560/635 575 27 917/815 550/6.15 64.7 79 1307/77 460/615 446

DL: distal latency CMAP: compound motor action potential (negative peak)
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Abstract

A case of pure motor Guillain-Barré syndrome with motor conduction block
and anti-GM1/GalNAc-GD1a antibody

Go Ogawa, M.D., Ken-ichi Kaida, M.D., Yu Shiozaki, M.D.,
Manabu Araki, M.D., Fumihiko Kimura, M.D. and Keiko Kamakura, M.D.
Division of Neurology, National Defense Medical College

A 38-year-old man presented with distal-dominant limb weakness two weeks after an upper respiratory infec-
tion. He had no sensory and autonomic signs and no cranial nerve involvement during the course of the disease.
Tendon reflexes were preserved except for an absent Achilles’ tendon reflex. His disability at nadir was grade 2
on the Hughes functional scale. Cerebrospinal fluid analysis showed albuminocytologic dissociation and he was di-
agnosed with pure motor Guillain-Barré syndrome (GBS). Thin-layer chromatography immunostaining and an
enzyme-linked immunosorbent assay revealed an immunoglobulin G antibody to the ganglioside complex GM1/
GalNAc-GDl1a in his acute phase serum. A serial nerve conduction study revealed conduction block in the median
and ulnar nerve trunks and temporal dispersion in the tibial nerve, without an evident remyelination pattern dur-
ing the course of the disease. A sensory nerve conduction study was normal. According to Hadden’s criteria, the
electrodiagnostic findings were judged as a primary demyelinating pattern. Weakness and abnormal motor nerve
conduction recovered rapidly after intravenous immunoglobulin therapy. In view of the localization of GM1 and
GalNAc-GD1a on the axolemma of the motor nerves, the clinical course and electrophysiological features may
have resulted from functional conduction failure at the nodes of Ranvier of the motor nerves, rather than primary
demyelination or axonal degeneration. The illness resembled acute motor conduction block neuropathy character-
ized by preserved sensory function, an early conduction block at intermediate nerve segments, and good recov-
ery. GM1 and GalNAc-GDla may form a complex in the axolemma at the nodes of Ranvier or paranodes of the mo-
tor nerves, and may be a target antigen in pure motor GBS; especially in the form with acute motor conduction
block neuropathy. The present case is the first description of a GBS patient with an IgG anti-GM1/GalNAc-GD1a
antibody.

(Clin Neurol, 49: 488—492, 2009)
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