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Anti-ganglioside Antibodies in Patients with IgM
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IgM fraction of in two patients with IgM paraproteinemia and peripheral neuropathy
were shown to bind to human peripheral or central nerve gangliosides by immunostaining

of thin layer chromatogram and enzyme-linked immunosorbent assay (ELISA). Sera from
both patients did not react with myelin-associated glycoprotein (MAG) which is known
to be an antigen for some patients with IgM paraproteinemia and polyneuropathy. One
patient’s serum, who was diagnosed clinically as polyradiculoneuropathy reacted with a
ganglioside, sialosyllactosaminylparagloboside (SLPG) in human peripheral nerve.  The
immunostaining was specific for £ chain type, the same as the patient’s paraprotein.

Serum from the other patient, who was diagnosed as chronic relapsing ataxic polyneuro-
pathy, reacted with Gm: ganglioside. The titers of anti—Gw antibodies, examined by
ELISA, decreased when his clinical signs, such as ataxic gait, were improved. In the
patients of IgM paraproteinemia, these anti-ganglioside antibodies, anti—SLPG and anti—
G antibodies, have not been reported previously.  These antibodies may play a role in

the pathogenesis of neuropathy.
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IgM paraproteinemia O HEHFICE LiX Lig AR g
BEOEHTIENAIOA TS, HFE, M Kan
myelin POMWEAMST THS myelin-associated gly-
coprotein (MAG) #ZRBT2HDH2H, 2HILLD
WAL MAG OB HLH - EAHLMCENTE
Hah 2023 x5, 2ol M EEHAEHN
R RN AL T 2 i EOBEIETEL Y 9 15 L Ulow-
molecular-weight-glycoprotein® & B3 T2 - & 4
WMEEThMEEEORE M $HAMNES LTV-59gE
HEOUREEN TV 5. —4, 5L MAG JUKRHH IR
THEEE DI, llyas B7NE, L L TOBEIER
DEBEHLIEHL 50, ZhiIT M KHDHKEE
LTEDOEENIE I N TV B DL, ganglioside ©
disialosyl groups®, Gum and Gop” XU chon-
droitin sulfate CIO BRABLhZDATHS.

B UM AR L2 MAG HifsREH: o parapr-
oteinemia *{£% neuropathy HBHMFETITET 5
Wy TN 444 FHEOBREXIT, 1 HIITi sialos-
yllactosaminylparagloboside %, 1#icft Gwm
WEDOFES BDI-DTHET S,

W& &EHFE

W1 65F, B

3AAFIHLHEFEDO LTNEYAEL, MFHCARE
5. ABEH, 2BREMEY v HOMANOCATIE
DL, WMEEAE, MEHOER R - R,
BHEEHRRE, B LOMBC TR TR REEEY 2D
%, IM#$ 1gM, 1167mg/d], BEBLIKEIC T 1gMs
Mo M 8% 8D 5. K Bence—Jones HEMEH:.
) IR T Waldenstrom HIBSEED RS ka4
B MR CEEEIEEE T 2R, BEMEER
T, BEORHMERMKRZEYEDS. A HRasl
Lic MAG ZAWIRETE, 3t MAG fUdrar: o,
ABEt%, prednisolon LU cyclophosphamide @
BECLOmEOH /T ERCKELL. LrL 2F6
A A%, Wil REENHEL LR THD, SR
T malignant lymphoma & ZMrahi-,

EH 2 558 B

MEU, MO LUWERESITRENNELL. Zh
LOERGEA AR HRER L. TORKERE
KO & >3 %, AIKROEROME, HELBRHELL.
55iEEF, 2 ) REBERO®K, FIRMERAES L 4R
WAL Ich., —BARFRRICEE A L. e
PR A S R BN OB E L K@Y R,
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4 1gM 1500mg/dl. MiEGREFBRKHICT lgMe £
M #HA%&% 5. K Bence—Jones KT, 5
X-P REL L. Hfl MAG s L et EE)REEEE
IR, BRAEMEHCELERE T B ThE, Bt
THEEOFHMEREOREZ YD L. SuLH3 Y
HTHABMRT 3.
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1) M MAG HR&EDERX

i MAG FiRE AR L O REBLIc MAG 2ERICK
&L,

2) HuTUAYA FORN

Hy VA4 4 FORABEBR L O HgEc#E U,
HRRIC L 0B AR L UBESIMEEL L 9 chloro-
B TTREETE ML,
latrobeads column (latron, Tokyo) &L 9, Hil
EH%BKR<. ZD%B% DEAE Sephadex A-25 co-
lumn (acetate form) (Pharmacia) &htF, BEtERE
BB, $S7ovh ks, ik, Sephadex
LH-20 column (Pharmacia) iZ X D42, 2o
DE% HE latrobeads column K2, sulfatide %
BEAyr7xH4 FoBeE L.

DA TN A4 4 K53ili%, DEAE Sephadex A-
25 column (acetate form) Kh i}, K7 v€=v
LOEE DR T mono, di KLU trisialo—# ¥ 7
YAY 1 FIZ2BET 5. Sialosylparagloboside (Neu-
Ac) (SPG) B LU sialosyllactosaminylparaglob-
oside (NeuAc) (SLPG) &, HKEHBLHL »HBE &
BIL b DR,

3 WEI/OT IS HADRERE

BEMBPOIRA 7 ) 444 FHEORFLEFZ
o= 5 LDREBROEICL -, ATV AHAF
5% HPTLC-plate (aluminum sheets, silica gel
60; Merck) 2} jEBd, 0.01% polyisobutylmetha-
crylate in n—Hexan ICH300RIER LIk, #%gS
5. ZOD plate ¥ 3% Bovine serum albumine/
0.9% NaCl/10mM Tris ¥iM&&#& (pH 7.4) (BSA-
saline) &, blocking #17%5. R\ T, BSA-
saline T1: 100 KFR L BHMAELYERL, 1656
BET 5. 0.9% NaCl/10mM Tris EMEHH (pH
7.4) T THHPH%R, ZRbfkE LT BSA-saline T1:
500 I FH WL - biotin {kHi—-t b IgM kX EREL,
LI'F avidine-biotine-peroxidase complex system

(Vectastain ABC kit) X 9, HERHBETE, —K

ik

form/methanol (2:1,
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Pkc$i— & b clight chain 7 Lii—-& b 2light
chain Hifk (rabbit) ZHVLHBE&E, —REAE LT
biotin {kii— ¥ 1gG Hfkw 1.
4) Enzyme-linked immunosorbent
assay (ELISA)

BHEMFROWHY v 70 A4+ 4 FHEME, ELISA
B X DRIE L, HEEERI Lo v 70494 F(Guy
zv-L SLPG) % methanol KM L, 100ul 4
microplate (Immunoplate 1, Nunc, Denmark) @
% well AR, &%, LEXEH. BEMAY 0.05%
(v/v) Tween 20/2% BSA (w/v)/Y vES&EE®K (pH
71) (BSA-PBS) TH KL, & well M2 1
] 25°C T incubate 9 5. & well % 0.05% (v/v)
Tween 20/ ) v BEEEK THPE, BSA-PBS T1:

A
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1000 i FB L /- peroxidase L E b 1gM (7 4 &)
FiiE% 100ul Mz 18R incubate ¥ %, $&ffud o-ph-
enylenediamine (£ X 4.

% g2

EH 1 EEov ST LORBEREI LY, SEF
1 DMEERIEES » 7Y 44 FIRkBWT, Guy &
Gpia PR minor 7 band &L 1 (BBAHS
A; chloroform/methanol/0.02% CaCl,. 2H:0 (55:
45:10, 7EHD) (B1 A, lane, 4). “REUECH —x 7t
WLHL ~4 light chain #ifk% A BETE, o
FRERT ¢ type KEBFRITH -1 (B 2). i MAG
PEDEBRTOHEIEE L BEEESR A TE, Gu &
Go. DB Z EBHBN TV B, i MAG bk

1 2345

B 1 BEMFBC LD AEREE ganglioside DR
(A): EBEIE A, chloroform/methanol/0.22% CaCl:2H,0 (55: 45: 10, iwkk)
(B): RS B: chloroform/methanol/5N NH,0H/0.4% CaCl:. 2H,0

(60: 40: 4: 5, 75

lane 1 GARA v 70444 F, lane 2 KLU 4wk, AKWMES 734494 F,
lane 3 B LU 5L sialosylparagloboside ( |) & sialosyllactosaminylparaglob-
oside () =B L LD, lane 1, 2 LU 3k orcinol $fh, lane 4 BLU 5%

SEB 1 o AT REEGE L1,
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2 BHEMFBC LA ARKHWES 704
+4 KO
LIRTUkE UTRER 1 o s My, 2k s LT,
lane 1 (34— b IgM Hif&, lane 22~ b & light

chain bk, lane 3(ffi—t b 2 light chain Hif&%
i,

Wb B REERE S BRI Lok 2 A, AKBHMAGDR
T AEETO RE &, W MAG HilA0 T 5 ik
HEEE S G R -> T (B3). Anion-exchange
column chromatograph &L 550l Tit, ZOHEH
MFD R+ 2 EIEE T mono-sialo HEWCEI X h
fo. ZOBEMESEBED monosialo—H ¥ 7 ) A+

varaproteinemia % & $7¢% polyneuropathy B#HMAED
DT 7Y 444 FikowEk
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GM1

GD1a

1 2 3 4
B 3 fEfl1 oL MAG IEDRFET 5
BEIEET o e
VIABA 7444 F, lane 2, 3 BLU 4 AK
it v 7 ) A+ 4 F. lane 1 XU 2L orcinol 4
{1, lane 3 (XfEF 1, lane 4 (230 MAG ik THRE
gefn L.

4 FEDISHBE LA, AKEBHMGE, SLPG &
BFRINCAIG LT (B1 A, lane 5). O BHMHO
EHRTHRNEBES 27N 914 Fid, 2 20RkL
BBIER, THhbbislR A, 5L UIERAB; chloro-
form/methanol/5N NH,OH/0.4% CaCl:.2H;0 (60:
40:4:5, #H) KBWT SLPG & U Rf #FH LT
Wi (E1 A, B). ABHIMAH L SLPG OIGYED
ELISA L ARKRTLHERI NI, Tbb, B
B4 SLPG % HiEUCH-7: ELISA 1 L 9 ARBH1M
AP LEN T SLPG HUAMODfFET B & & N D
Ltz (B4, —J, KEBEEMAGEPRES v 704
YA FEFDUSE T, TLRNMBEOTEeT 7Y A&
H4RKD1L>THD SPG L LML Lich -1 (B1,
lane 5). AKEFMAL, & B Gop IKEV, L9 mi-
nor 7t band 3L BLIA, ZOHVTUAHAFD
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B 4 ELISA =k % BEMFEDOH
SLPG #ifko#sk
b BOLE, BEENC IR 1 O MiEo R
ER R
A B C

C P C P C P
5 fEF 2 omiE & A ARE L OEREY v
TN A A FORgEgE EHEESR B)
c EARRA w70 A3 A4 F, p (b AKRIES v ) A4
+4 FRBEBLILD. A & orcinol B, B (1
M, C GEFWEmAC L O Rl

W12E 6212

[l £ 228 -~ Tufels,

fEG 2 ER 2 OMAHE, MBS VA YA F
HEs o< 754 Gy Ii—8T 5 band XABL
(B5). Bz, BEHLL Gu ¥RV Efmic &
ARFETY, ABREMEE Gw DUGHE SRS h
(B6). ABEMFOBZBTERMMENT 7 ) 4941
Fit, RO Guy L HRRE R BB LTW
B ARRMERICERCHEEL, Gw L0PREV RI
454 SPG LBEMEEL OIGG < (E6), 0
R O ZEGDHE L UERNE Guy OB O &
WILLALDEHEEE N, BT, B®ILLC Gw %
Avfo ELISA Kk, ABHRLIUMD 1gM para-
proteinemia BEMBHON Guy HEME BT L 1
LOTHL, BEciho 1gM &%RTH, RBH
M 1gM B & EmBRc, SVbt Gu FUAME
OHET A EPHLNTHD . RBHFOBKRIERGE,

A B

»

1 2 1 2
B 6 BB Gui #5510 SPG
249 5 e

lane 1 {3 Gui, lane 2 (2 SPG. A * orcinol %5,
B (ZREFI 2 M X 0 R Rm L1,



=28 Ig¥ paraproteinemia % & % 7:% polyneuropathy Bt

DOWRH v 7 ) A4 1 Fiildok#E
Anti-GM1 ADb
ABS
0.4 L L
0.3l
0.2 %
o.1 1
ab c d
M el #L
1 2 3 4 9/dl
Serum IgM
7 1gM paraproteinemia HBEMiEHD
i Gu VUM

@811 EM 2, OH) a (3 parkinsonism %% iE#,
b (% polyneuropathy %5 fEfl, c ZMEROBE
FEDLSCER, d (SEEM 1. B TORE (FUE),
g mEs 1gM BxRd.

781

Sl AREREEZ LR D 8EB% R LA, ELISA
HEICE D00 Gmy TS BB L MY L TIET 5
iy Rl (H8).

4 =
1) BEOROBMT SMIER

EH) 1 OMiFE, KMWEL 7)) 344 FOMEY
oz b7 o4ak, Lt 220 band #BHFML1-.
%Z®D5YH major & band (I " 2oORK L EHBKR
T SLPG &£[EU Rf #F L, »>FEHMAFEIT SLPG
*DLDLEHMUL. Th, ZORBEEED M %A
EET 1gM s—type KRN TH 7. LIEX D, fiE
Fl 1B\ Tid, £ paraprotein DR EHE
T3 SLPG &ML T4 DEEZLNT:,

1gM paraproteinemia %*{¥£% polyneuropathy £
HFO M EALZBT LKL L TE MAG, v o)
A %4 FO disialosyl group®, chondroitin sulfate
COK FOBEREINTV A, ZALELTFh &R
DA OLTHRMERCLHFET S, SLPG GBI
RT L 57 neo-lacto RICETH Y7 V444 KT,
&, AOFRIMERS O AORE, B, %, KoOE#E
B RECBETD L EDBHSR TV A, il e
FTOREI L. —AHRRNMRCHL T, £ Chou
izt bORBRMEFEI ) 2D SLPG D

B ET AR
1T EE
Y O
igM 29[ 0.5 Anti—-GM1
g/d! Ab
» —~— ABS
1.0 0.2
6/18 7 8
MCV UN 648 48.8
TN 456 54.8 m/sec
SCV NE NE

B8 ABRKEBL MANH Gu FUkfliE LU 1gM BOHR
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NeuNAca 2—3Galfl—+4GlcNAcf1—3Galg1—4Gl
cNAcf1—3Galgl—4Glc—Cer

SLPG (sialosyl lactosaminyl paragloboside)

NeuNAa 2—+3Galfl—4GlcNAcfl—3Galpl—
4Glc—Cer

SPG (sialosyl paragloboside)
9 SPG BLU SLPG O#s
NeuNAc, N-acetylneuraminic acid; Gal,

galactose; GlcNAe, N-acetylglucosamine:
Gle, glucose; Cer, ceramide.

ENEREIh TV 318, B2 DRESE, ARHIAETL
SLPG BHEHEL, »>, BHEO M HAHLZD SLPG
HEBLTLWAIERRLTVWS, ILEEBEMFN,
SPG (B9 %8BI LIsh-fcl s, 2O M HAD
PRSI L D RUCBEHBENSLETH D & R
LTk b BRI,

—7%, EF 2 OMiEGE AORE L URRMER L 9 i
Lic Gmi &G L. ZhETMEBD Gui & Gor
DliAZBBMLILLTEIHEY ZRORDLD Guy DA
REBT HEMIH SN T AL,

2) IgM paraproteinemia %5
polyneuropathy DERERFER

# 11Z 1gM paraproteinemia % f£% polyneuro-
pathy fEFIT M £ADEBS 2HESALHIC S hic
BER R LOELDEFERT. BRKTHRLBEDE L
MAG ZBH BRI ET T I EH B IOREEEY R
#ET5. 2701 FX plasmapheresis BEMET
ZHELHEHN, 2L L TKRBLETET, FTER

£l MEVIOWERT 2 HU BT Ol 2 #L7e 1gM
paraproteinemia %* {1 neuropathy

M #1100 Al il Is [T NI SR TN

MAG/acidic glycolipid motor & sensory

pure sensory

Gz, Goz, Gow, Gris
disialosyl group

pure sensory

Gwi, Gow pure motor

motor neuron disease
SLPG motor & sensory
G pure sensory

chronic relapsing

RTH»5. RECEV T OMRE &£ O iRk
DHELROADLDD, B LRMMEEEE S ERHR
ET5. —FH, MAG BRHOALE LK I =) »vdh
CAHELETHFLD, FIECKVTRRHERED LN
RETIRELEEL > T5. —F llyas HOH
TN A4 4 FD disialosyl group 2#EFI8 (-
FEREBEY R Ul h o EHREFIR%T, BRAL
B OEL, /1, M HAK XS Gu KLU
Gpio DEFBOR YL Freddo HOREHY (L EE)— o
— o YARRROAEIR X 2 L, AiR7cy LETAMROREH
REINTW3,

Fx OIERF 12, KN BRIMCEET S SLPG
T A PUREERTH 5, BIRINC L, HBMZuE
CHEITT 5 EE L X OREEE Y ITHE L, iAo
%> T el &7 E L D polyradiculoneurop-
athy t2Zlidhie. FLEMTIR 7 oM F&REND
HRlOBSIC LY, HEEROE LV AEXBDHIEDL
HENEELOLND.

—H, P Gui EDOERD LRIRER 23, ERINC
(X, chronic relapsing ataxic polyneuropathy &
2 Ehni. BFlO L5, BAHKTHBEYET, KRERE
EH, CLFERHEEEYEHE L, Thic X5, &
BOKFESXZTHHEL L TL, BRECSHTE
subacute sensory neuropathy!®’, cisplatin H#??,
pyridoxine &2, H 2B\, Guillain-Barre fEf&
B variant £ b E %2 51T 5 acute ataxic poly-
radiculoneuropathy® e KBHIGh TV 5. —4,
Dalakas 5if, ZhBDOFREDR SV BIRET
#l% chronic idiopathic ataxic neuropathy &FE&
CERRBL, TORMEBEORF L LT, HECH
1 S X B RIRMEMBEE O et AR LT 52,
FORFCEL T, BO%LIc15FP 3L 1gM
paraproteinemia *{£-Tk"%, 2% 1%l MAG,
1B A7) 444 KD disialosyl group 2&E#IT
Hb. i Gu DR S h oA Hid, ataxic polyne-
uropathy #*ZLEFAPT, M HAOEZBHFOR
EENI-3FIDTHS.

IEF| 2 D& 5 —o>DF L, BREBEROBIZELA
HEEROHREERTH S, 1gM H30 L 1gG
paraproteinemia %* & 4725 neuropathy k4T,
FEEIRD BT, ALY & O ETHIIERD T Do,
N EFTXHEMIIC Y IgM paraproteinemia Tt
Patten 520, 1gG #1Ti3 Read 5%, Contamin 5%’
OWEXRLZDOALTHY, Fih, M EROREHIFG
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OIH v 7Y A4 4 FhkoBHE

B GMC T » T vebs. ZOBFERED & 2 AHRIPT
HDHD, EW 2 T, FCHRECKT L TREKERKD
Hoh3Z &, ELISA I AFBHNFHDOH G 1
Eih:, BREROBRBCHITLTET LA &eE L
N, 9ANVZBR KL 0BRENC M 8% 8T
igM OEAMMALI-HIh, HERENGIEFED &
h, TOBTLELITREROKERAD E VD AlEEHES
# 2 LR EBREE .

PLERULIZE S, Ea3 289D 1gM paraprotei-
nemia % & 47c5 polyneuropathy BEMFIC K-
T, ThThIhFTHEDRVIA Y7 )+ 44 FiL
BOEEYRWELL., BEORATEIRI~LLbN
L5, M HBADEBTAHKE X OBKFEROM
W—EOMME R EhTufey, Ff, ZZERL
fobi SLPG Bitkobi Gum fitkic £ o MiFh isElsHE
PiiH, ARMEREO—RNFRE Ir > T B0 EDL
KL TLRED L ZARETH S, i, Hays it
i MAG WikBtto BHMEY & 2 O FHENICHE
ATHIELLD, R BT LwBoILics s
LTwa2D FLORWI L SLPG BXUH Guw
gD, AMMBEREORBI IOLS>CHELTW5
DPEBREDCL ZARHTH DY, 5% BYOWMENT
Al ER L ORI XEDHILEDHLLELLND.

* & &

lgM paraproteinemia *{¥ % polyneuropathy #
EMAEXAVCTHRAN v 7 ) A4 4 FHEOREL TV,
BEERH)IC polyradiculoneuropathy # 2L 1 fiEflic
{ii SLPG #if&%, chronic relapsing ataxic polyn-
europathy OIER%Z R Lo 1 FlIiciil G RO ELE S
R L1, 1o Gu PUED RO N ER T EER
FEROBEL L L ZOTEMmOEFARLRTE D,
IR HMAEDTEIEEIUAD neuropathy DRI
BLTuhafttb R g I i,

Ra¥krsehicn, KIGEEELE - cERIE
BRI L T, EEEHE, @Bhu K
Wi R RE AR O it ek, S8E
DEBRE=£E, BBRILTFOARCRHBL £7.

g & X #&
1) Braun, P.E., Frail, D.E. and Latov, N.:
Myelin-associated glycoprotein is the antigen
for a monoclonal IgM in polyneuropathy,

783

J. Neurochem., 39: 1261~1265, 1982.

2) Steck, A.J., Murray, N., Meier, C., Page,
Peruuissear, G.: Demyelinating neuropathy
and monoclonal IgM antibody to myelin-
associated glycoprotein, Neurology, 33: 19~
23, 1983.

Ilyas, A.A., Quarles, R.H., Maclntosh,
T.D., Dobersen, Dobersen, M.J., Trap, B.D.,
Dalakas, M.C. and Brady, R.O0.: IgM in a

human neuropathy related to paraproteine-

3

~—

mia binds to a carbohydrate determinant in
the myelin-associated glycoprotein and to a
ganglioside, Proc. Natl. Acad. Sci. USA,
81: 1225~1299, 1984.
4) Chou, K.H,, llyas, A.A., Evans, J.E., Quar-
les, R.H. and Jungalwala, F.B.:
of a glycolipid reacting with monoclonal
1gM in neuropathy and with HNK-1, Bio-
chem. Biophys. Res. Commun., 128: 383~
388, 1985.
Ariga, T., Kohriyvama, T., Freddo, L.,
Latov, N., Saito, M., Kon, K., Ando, S,
Suzuki, M. Hemling, M.E., Rinehart, K.L.-
Jr., Kusunoki, S. and Yu, R.K.: Charac-

terization of sulfated glucuronic acid con-

Structure

5

~—

tainig glycolipids reacting with monoclonal
IgM M-proteins in patients with neuropathy,
J. Biol. Chem., 262: 848~853, 1987.

6) Inuzuka, T., Quarles, R.H., Noronha, A.B.,
Dobersen, M.J. and Brady, R.0.: A human
lymphocyte antigen is shared with a group
of glycoproteins in peripheral nerve, Neu-
rosci. Lett., 51: 105~111, 1984.

7) Ilyas, A.A., Quarles, R.H., Dalakas, M.C.
and Brady, R.O.:
monoclonal gammopathy: Glycolipids are

Polyneuropathy with

frequent antigens for IgM paraproteins,
Proc. Natl. Acad. Sci. USA, 82: 6697~6700,
1985.

8) Ilyas, A.A., Quarles, R.H., Dalakas, M.C.,
FFishman, P.H. and Brady, R.0O.: Mono-
clonal IgM in a patient with paraproteine-
mic polyneuropathy binds to gangliosides
containing disialosyl groups, Ann. Neurol.,



784

9

~—

~—

10

1)

12)

13)

14)

15

~—

16)

R 2 M

18: 655~659, 1985.

Freddo, R., Yu, R.K., Latov, N., Donofrio,
P.D., Hays, A.P., Greenberg, H.S., Albers,
J.W., Allessi, A.G. and Keren, D.: Gan-
gliosides Gu; and GD, are antigens for IgM
M protein in a patient with motor neuron
disease, Neurology, 36: 454~458, 1986.
Freddo, R., Sherman, W.H. and Latov, N.:
Glycosaminoglycan antigens in peripheral
nerve. Studies with antibodies from a
patient with neuropathy and monoclonal
gammopathy, J. Neuroimmunol., 12: 57~64,
1986.

Baba, H., Miyatani, N., Sato, S., Yuasa, T.
and Miyatake, T.:
in a patient with IgM paraproteinemia and

Antibody to glycolipid

polyradiculoneuropathy, Acta Neurol. Scand.,
72: 218~221, 1985.

Sato, S., Baba, H., Tanaka, K., Yanagisawa,
K. and Miyatake, T.:

shared between myelin-associated glycopro-

Antigenic determinant

tein from human brain and natural killer
cells, Biomed. Res., 4: 489~494, 1983.
Nakamura, K., Ariga, T., Yahagi, T.,
Miyatake, T., Suzuki, A. and Yamakawa,
T.: Interspecies comparison of muscle gan-
gliosides by two-dimensional thin-layer chro-
matography, J. Biochem., 94: 1359~ 1365,
1983.

Nakamura, K., Nagashima, M., Sekine, M.,
Igarashi, M., Ariga, T., Atsumi, T., Miya-
take, T., Suzuki, A. and Yamakawa, T.:
Gangliosides of hog skeletal muscle, Bio-
chim. Biophys. Acta, 752: 291~300, 1983.
Chien, J.-L., Li, S.-C., Laine, R.A. and Li,
Y.-T.: Characterization of gangliosides from
bovine erythrocyte membranes, J. Biol. Chem.,
253: 4031~4035, 1978.

Watanabe, K., Powell, M.E. and Hakomori,
S.: Isolation and chracterization of ganglio-
sides with a new sialosyl linkage and core
structures. Gangliosides of human erythro-
cyte membranes, J. Biol. Chem., 254: 8223~

8229, 1979.

101 % P12

17)

18)

19

~—

20)

21)

22)

~—

23

24)

~

25

~—

26

27)

mifne2i:12/1

Wiegandt, H.:
ceramide: a ganglioside from human spleen,
Eur. J. Biochem., 45: 367~369, 1974.

Chou, K.H., Nolan, C.E. and Jungalwala,
F.B.:

nerve and specific localization of ganglioside

Monosialo-lactoisohexaosyl-

Subcellular fractionation of rat sciatic

LM, in rat nerve myelin, J. Neurochem,,
44: 1898~1912, 1985.

Horwich, M.S., Cho, L., Porro, R.S. and
Posner, J.B.: Subacute sensory neuropathy :
a remote effect of carcinoma, Ann. Neurol.,
2: 7~19, 1977.

Hemphill, M., Pestronk, A., Walsh, T., Par-
had, 1., Clark, A. and Rosenshein, N.:
sory neuropathy in cisplatinum chemotherapy
(abstract), Neurology (NY), 30: 429, 1980.
Schaumburg, H., Kaplan, J. and Winde-
bank, A.:
doxine abuse: a new megavitamin syndrome,
N. Eng. J. Med., 309: 445~448, 1983.
Asbury, A.K.:
Guillain-Barre syndrome, Ann. Neurol., 9
(supple), 1~5, 1981,

Dalakas, M.C.: Chronic idiopathic ataxic
neuropathy, Ann. Neurol., 19: 545~554, 1986.
Patten, B.M.: Neuropathy and motor neuron

Sen-

Sensory neuropathy from pyri-

Diagnostic consideration in

syndromes associated with plasma cell di-
sease, Acta Neurol. Scand., 69: 47~61, 1984,
Read, D.J., Vanhegan, R.I. and Matthews,
W.B.:
paraproteinemia J. Neurol. Neurosurg. Psy-
chiat., 41: 215~219, 1978.

Contamin, F., Singer, B., Mignot, B., Ecoffet,
M. and Kazatchkine, M.:

a rechutes, evoluant depuis 19 ans, associee

Peripheral neuropathy and benign IgG

Polyneuropathie

a une gammapathie monoclonale IgG benigne.
Effet favorable de la corticotherapie, Rev.
Neurol., 132: 741~762, 1976.

Hays, A.P., Latov, N., Takatsu, M. and
Sherman, W.H.: Experimental demyelination
of nerve induced by serum of patients with
neuropathy and as anti-MAG IgM M-protein,
Neurology, 37: 242~256, 1987.

(Bifn62it 6 A17AZ1t)




