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Analysis of the neuropathogenic mechanisms induced by the
antiganglioside antibodies: the effect on signal transduction in neurons
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Addition of the anti-GD1b antibodies from rabbits affected with
sensory ataxic neuropathy to cultured rabbit dorsal root ganglia neurons caused
morphological changes in the neuritis. Anti-GM1 antibodies from patients with axonal type
of Guillain-Barré syndrome (GBS) directly influence the integrity of the lipid rafts and
alter the signal transduction in the cells. Antibodies against LM1, a glycolipid localized in
human peripheral nerve myelin, and such ganglioside complexes as LM1/GM1 and
LM1/GD1b were detected in sera from patients with demyelinating type of GBS and
chronic inflammatory demyelinating polyneuropathy.

2009 4,900,000 1,470,000 6,370,000
2010 4,300,000 1,290,000 5,590,000
2011 4,300,000 1,290,000 5,590,000
13,500,000 4,050,000 17,550,000
GQ1b
19G




GD1b
(GD1b-induced
sensory ataxic neuropathy, GD1b-SAN)

GD1b
(GBS)
GD1b-SAN
GD1b GD1b
GD1b-SAN
neurotrophin-3(NT-3)
trkC trkC
GD3
Src
family tyrosine kinase Lyn
GD2

focal adhesion kinase

(1) GD1b

GD1b

GD1b

GBS GD1b

GD1b-SAN

GD1b

(2) PC12

PC12 GM1 Trk

GBS GM1

®3)

GD1a/GD1b, GM1/
GalNAc-GD1la

1)
GD1b

Sango K

et al, Exp Neurol 2003; 182:1-11

GD1b

(2) GD1b

MRNA



(3) PC12
(GBS)
GM1
(4)
Fisher
GBS GQ1b
GTla GBS
(CIDP)
LM1
LM1
(5)
GM1/GD1la
GM1/GQ1b
(6) GM1 GD1la
GM1-GD1a hybrid
GBS GM1/GD1la
(1) GD1b
1gG
GD1b
GD1b
(2) GD1b
mRNA
NT-3
TrkC Runx
GD1b
3) GM1
NGF Trk

(4)

GBS

Fisher GQlb GTla
GAl GA1/GQ1b
GAl/GT1la
GAl
GAl
Fisher
GAl1/GQlb GAl/GT1la
GM1
©)
LM1 GBS
CIDP
CIDP
GBS LM1
GM1 GDlb LM1
1gG
GBS LM1
LM1
(6)
GM1/GD1la GM1/GQ1b
(7) GBS GM1/GDla
GM1-GDla hybrid
GM1-GD1a hybrid
ELISA

hybrid



9

Mauri L, Casellato R, Ciampa MG,
Uekusa Y, Kato K, Kaida K, Motoyama
M, Kusunoki S, Sonnino S.
Anti-GM1/GD1a complex antibodies in
GBS sera specifically recognize the
hybrid dimer of GM1-GD1a.
Glycobiology 2012; 22: 352-360.

DOI:10.1093/glycob/cwr139
Zitman FMP, Greenshields KN, Kuijf
ML, Ueda M, Kaida K, Broos LAM,
Tio-Gillen AP, Jacobs BC, Kusunoki S,
Willison HJ, Plomp JJ.
Neuropathophysiological potential of
Guillain-Barré syndrome
anti-ganglioside-complex antibodies at
mouse motor nerve terminals. Clin Exp
Neuroimmunol 2011; 2: 59-67.
DOI: 10.1111/j.1759-1961.2011.00022.x
Kuwahara M, Suzuki S, Takada K,
Kusunoki S. Antibodies to LM1 and
LMZ1-containing ganglioside complexes
in Guillain-Barré syndrome and
chronic inflammatory demyelinating
polyneuropathy. J Neuroimmunol
2011; 239: 87-90.
DOI:10.1016/j.jneuroim.2011.08.016
Moriguchi K, Miyamoto K, Takada K,
Kusunoki S. Four cases of
anti-ganglioside antibody-positive
neuralgic amyotrophy with good
response to intravenous
immunoglobulin infusion therapy. J
Neuroimmunol 2011; 238: 107-109.

DOI:10.1016/j.jneuroim.2011.08.005
Kusunoki S, Kaida K. Antibodies
against gangalioside complexes in
Guillain-Barré syndrome and related
disorders. J Neurochem, 2011; 116:
828-832
DOI:10.1111/j.1471-4159.2010.07029.x

Ueda A, Shima S, Miyashita T, Ito S,
Ueda M, Kusunoki S, Asakura K,
Mutoh T. Anti-GM1 antibodies in
axonal form of Guillain-Barré
syndrome affect the integrity of lipid
rafts. Mol Cell Neurosci 2010; 45:
355-362.
DOI:10.1016/j.mcn.2010.07.008
Kaida K, Kusunoki S. Antibodies to
gangliosides and ganglioside
complexes in Guillain—Barré syndrome
and Fisher syndrome: Mini-review. J
Neuroimmunol, 2010; 223: 5-12.

DOI:10.1016/j.jneuroim.2010.02.001
Ogawa G, Kaida K, Kusunoki S, Ueda
M, Motoyoshi K, Kamakura K.
Antibodies to ganglioside complexes
consisting of asialo-GM1 and GQ1b or
GTla in Fisher and Guillain-Barré
syndromes. J Neuroimmunol 2009;
214: 125-127.
DOI:10.1016/j.jneuroim.2009.06.017
Kaida K, Kusunoki S. Guillain-Barré
syndrome: update on immunology and
treatment. Expert Rev Neurother
2009; 9: 1307-1319
DOI:10.1586/ern.09.77

17
Kusunoki S. Clinical relevance of the
fine specificity of 1gG anti-GQ1b
antibodies. 2011 Meeting of the
Peripheral Nerve Society, The Bolger
Center, Potomac, MD, USA,
June 25-29, 2011.
Kaida K. Clinical and immunological
features of
anti-GM1/GalNAc-GD1a-positive
Guillain-Barré syndrome. 2011
Meeting of the Peripheral Nerve
Society, The Bolger Center, Potomac,
MD, USA, June 25-29, 2011.

84



2011 9 21 24

Kusunoki S. Antibodies to
glycoconjugates in autoimmune
neuropathies. 42nd Annual Meeting of
the American Society for
Neurochemistry, the Manchester
Grand Hyatt, St. Louis, USA,

March 19-23, 2011

LM1
52 2011 5
18 20

52
2011 5 18 20

Kusunoki S. Antiganglioside complexes
antibodies in Guillain-Barré syndrome.
Neuroimmunology Kyoto Conference
2010, Hotel Kyoto Garden Place,
Kyoto, Japan, August 18-21, 2010
Kusunoki S. Gangliosides and
ganglioside complexes as targets for
Guillain-Barré syndrome. The Fourth
ISN Special Neurochemistry
Conference "Membrane Domains in
CNS Physiology and Pathology",
Ettore Majorana Center, Erice, Italy,
May 22-26, 2010

22
2010 3 17 19

Kusunoki S. Gangliosides and
ganglioside complexes as targets for
neuroimmunological diseases. Second
German-Japanese Neuroimmunology
Symposium. the Eibsee hotel, Eibsee,
Germany, July 9-12, 2009

Kusunoki S. Clinical features of
Guillain-Barré syndrome with
anti-GD1a/GD1b IgG antibodies. 2009
Meeting of Peripheral Nerve Society.

the Eibsee hotel, Wurzburg, Germany,
July 4-8, 2009

50 2009 5
20 22

GBS
Annual Review
2011
pp293-299, 2011

1
v KUSUNOKI SUSUMU
90195438
()
KAWAHARA SACHIYO
60297629
®3)



