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I. A &
¢t Ho] ganglioside &9 & FFH A Y dF

I. |79 53 3% F84
A AARes g dF Aggel = FsEn e
ms v]Ee ZF o W@ Ie-Aswdeze AR Fisin
Jde dol g9 AFELE 3FFV] olEe AFolth IA AL=HT
v o9 el Xray, NMR, CT 5¢& olg3le EdH
A, 27bA AsEeE FA ol Am, ARWHdAE dReeg,
ststa, WAALW Fol dou I @A 2wsith. wmEtd A
29 A9 e, APy Ade] FAF AHoln, HI2A A

E33 w§E& ol&% - XEWEe Add g I ;i

AF7tA e 4 2 FAv|Hel FAZ] WIHAAEe SN
o FF HAAAAAY FEEA EFZFH] AMEEC EHIN
Z 3l}7} £ Eo] ganglioside ¥Fgoltt. AAAHYA AXodes A
3 EAStA FAY vFezR FRHEHAUD oW  ganglioside?l F

F 28 9 AFAAAAM I FHFel T3] FTUHECl HAHK

i

t}. 19593 QA Ego=HE Hxo FY Eo|] ganglioside ¥FHY

o] WA olF zZF FIOLERES F¢ Fo| ganglioside I



=°] HIFEIUG

2 92 UA melanomadAe AHAYGHME AF ZAIINA &
%Y Guol FFol o 55%2 ARG AIFAA HHAA 2
£9o] ganglioside 392 ¢ 30471 Hx=E olo] dig Eo] IFJAE
LY B FFAGAL F A"AZANY sHs4dE Zew oHF
7HA =, M EdFol  Tledtd AAME] dFE 0 AU UA
melanoma ©°|&je] ARde FF Fol Fdd dF dF7 & A
AE BA X3 U

B d7dxe fEvedA E¥WEe]l e Y FYF 5
o] ganglioside &9¢ WU ol WY VUASZE YA E s
1 olg olg% ATAGL MEsuA Fdh. E2F Hol g
W BAZE FA AATY olE ol§Y VWA AL 20%
o e AFEL Jehie ZF g W@ 2/NA8E sbeA &
o ZFARAFF] 7d¥ B ohlzk e IXYE DA

Aols & Fge ©A Rolth
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1xpd ol 74 Eo] ganglioside g9 EI, AA Je
< YAz, # FHeol 5%FH LIAE FAsd 3gE FEA
71hA o wE AF¥HA WI 3 X3 gangliosides] AT,
A4 W3 E FFIFAT 2adxde @ FHe UG AEAA
7ot Eo] ganglioside 39 BAsPET At 7 M XA 7H¢

Eo] ganglioside 39g #Q3gen, HA ¢ Eo] ganglioside



Z+<€ chemical carcinogen{DENA (Diethylnitrosoamine), 3-MeDAB

(3’-Methyl4-dimethylaminoazobenzene), 2-MeDAB, AAF(Acetylaminofluorene),
AFB;(Aflatoxin - B))J& 3 FHd Fd3od 7S SLdA|How, Tk

o YA HFP WItE AU

2) FHet Atde] g 2o =FE O ZHE Eco] ganglioside 3¥e FF
g el Hud wd AES FY VAE2RE  ganglioside

& £T3H9 F gangliosidegd HFst g WA wE ganglioside
e wW3IE FdaAstgoew, HPTLC(high performance thin layer
chromatography)& o}l &% F4o=2 g HEo] ganglioside ¥YE
SR AT. A" Y FRFHY dIAAME F gangliosideEg A FIA
i1 HPTLCE ol&% #4o= Y 5Fo] ganglioside 3493 &%

5t A -

dAA # FHel Y Fo] ganglioside dHoeE AAIHE Go
o W3 GLdEE FA 4L A= Folth. 6F% 9] BALB/c mouse
9}A o] complete Freund's adjuvant$} 504g2] Gpu& 2 EFIY
AvStr 1%, 2F JFodl+ incomplete Freund’s adjuvantel] 3¢
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FA7F BAeEA ELISA wyez I3 £ F spleen AIXE <
o myeloma AlX FFAZL. Y MEE= 2F FE w s
I BAFds Zot G e dig #A AReA #HIsA
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V. 4923 9 8o o Y9

1) WMolxe ZkARET

DENA, 2-MeDAB, 3MeDAB, AAF 283 AFB, $9 3187
BAAE @ Fd FAIFEA Y T AFE EFHT H,
DENA¢} 3-MeDABE %o 732 6719 A 7HEF o
ddsd L AAFSE AFBio]l Qs e Tte]l A9 {fiEA G
tt. DENAE Fo% B¢ & 33 ddAd vl ool #e]
k. fEE nge =& HAL ZAF, hepatocellular carcinoma
o] A ot

313 LIAE FA4F 3 H=2HE T O FFE AHSA A
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7FetE . 3-MeDABY o] 3} 2t gt o] FEHAE d=
ganglioside%fe] < 30% Z7}3l93x DENAE EA3 A=
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2) WAje] Tk Eo] ganglioside Yl FH
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Fol FdHo=z FUHHEE €& &£ Ut

g Byl F  FHI}  3-MeDABE FAZ¥F 2F9
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MRS ¢ & Ud. ol AJRHFEE A FHY AS 3EH
] EA=Hd Q3 #HEE AL FF Fo] ganglioside ¥
Gp¥d Aoz AT
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SUMMARY

Chemical carcinogens such DENA, 2-MeDAB, 3-MeDAB, AAF and
AFB, were administered to Sprague-Dawley rats. Hepatocellular
carcinoma was Induced using DENA and 3-MeDAB after six or
seven months.

The amount of total gangliosides was significantly increased In
hepatocellular carcinoma comparing with normal lhver. Using DENA
hepatocellular carcinoma was Induced most and the amount of

total gangliosides was also Increased most.

Gangliosides 1solated from normal rat liver and rat hepatocellular
carcinoma were analysed by HPTLC and hepatoma-specific

ganglioside antigen was 1dentified as Gpia.

Gangliosides 1solated from human hepatocellular carcinoma tissue
were analysed and also examined. The result showed that the

amount of Gums was decreased and the amount of Gy was

increased.
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A AAAHcz gd ¥ ALELE EE Fuistan e
FEUZGAME & TAELS AS Folstd F8F APGAAY  F
Uoh Hia g, S EgdEs AU (9, Y R EH9g
o] 7} WX Ygo2E AFTYE T H=AYrYg, HE Fe
ZEINAYG, HEY T FE - 2YXAY, T+Y 2 U &9
YHES YHENTGW.

71ES ol i FAdwyde B3 uwds Assrzq
o] . 23 ¥wriHoe® Xray, Computerised Tomography
(CT), Nuclear Magnetic Resonance(NMR Scan), 283 WA FHY
A28 o]&3% YWHES(Liver Scan, Bone Scan)o] it} &3 Ag
Hoge 7M1 4%l £& W 05~lem FHBFo Fde A3
d 4 Qon, olg 1g EE 10%)] Az HEd HIEFG. &
A AL olzid WHESY HAYTE =7l AT AlxEol A

Hi ey I FAE FEI}Ie g = . E Q&

4t

o] g WHoE A} FHAZE U oy & LAAARLA F
NtEle A HIEE #HAdFeEH 4 T ARE Fddte= A
olty. A FAA HCG(human chorionic gonadotropin), AFP(a-
fetoprotein), CEA (carcinoembryonic antigen) %2 %& ZAs5= A
9 AlESa lem oFHeRE AFY FIE M E F

A}t AT olEY o FFE HReE 47 H#E sdsEx N
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& ALEEoF o ¢ de] olgEHEe RIA AAHFH P
= & 1o Hgs B,

1. Asisty & Ad vy

Substance

{(in serum) Structure Mol. wt. Method of assay Use

Human chorionic  Glycoprotein 46 000 RiA, EIA Gestational cancers

gonadotropin subunit 16 000

(HCG) subunit 30 000

Carcinoembryonic Giycoprotein 180 000 RIA, EIA Wide range, including

antigen (CEA) cancer of coion,
breast, lung, pancreas
and ovary

a-Fetoprotein (AFP) Glycoprotein 70 000 RIA, EIA Hepatoma, gestational

| | cancers
Acid phosphatase Glycoprotein 102 000 Spectrophotometric Prostatic cancer
RIA, EIA

Caicitonin Peptide 3500 RIA Medullary cancer of
the thyroid, breast
cancer?

Pa-Microglobulin Protein 11 800 RIA, EIA Lymphoma, muttiple
myeioma

RIA = radioimmunoassay; EIA = enzyme-linked immunoassay

71E9 gl o XNEYPele dIygFEeR F2E RAE AA
il WY, =4 gEFE AXse ey, WA g3y
At dFApFEe FHd APoz AUF ZTYRYE AANUYE
RAAH], ol2AM& %%‘:Hli% &3 AAHNZ] YETh. sty ol
U AP e e AGAE SAxEe BI&n, diAl, WA wuzt
X §9 AolF ol&d FAER MYgHo=z AASH Wz AA
AL olEL HAAMEE Folw, 2 R go] A3k

o] AHE ule} FHo] o "I 7| G- 83U
2 o9 ABY ¥FFFol Bo. ugdA sEe wEe FAE
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de 4 9 E e Ag-A2dye sgel IAE FuHelth
A2 ol WY AT WRELS F o ARHA %o e
AEE AT Ao, oFL FE AEBYH B¢ ol§@th

d MEE AFHA AFATS WA ¥n Y AFse
54e 7HAE, odg B4 ARuARY FAE oFn HnA
g AA7 AZHe] Y= METEHe @ UL BASE et
mEtA] FFAEHS] wWzte] i A3 Bel Hi ey, ole
T FTUHAXE Fo] U LR #FE Aold. H, HYAM XA
PR Fd o' AAIFTRI FLEAXEN LHETE YA oA ¥
712 AA3}7] "HEo FF Fo] Molgkk FHW.

FTY¥ 5Feol #AYE FU] AN FEHNEE vFEd EY
3l3led FF Fo] Yo diFd GUAFE FAE = HUHES 9
£33t old Aoz 9 FF Fol ¥IEEL W HIFsH,
71 ZF dFE melanomad] 7§ 404979l Y& HHE FHUES0]
FASHAUTHE 2).

Melanomae] FIFAEX HEH YPsSL 271 HFE FEE
7 Sled MHC £&, A3AAA L&A, ol Zgayd, iAE
AFe] Mo 7l1d A d¥HE, gangliside Feolth ol F A4
Fe 98 vE 2759 AAAETAAE FdHEHe AEOlL RIHA
= ZYNTolut EolHoz uyghdy. oW melanoma EARIFAL
A ALAAE AF3d FAE HAAANIY FATWL o]Fo| FYF
of w3 WHZH o= Hxeo L IF=AT ¢ o T

FFEA gl WE VITE FAE ke AANA FaD
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¥ 2. Melanoma-Associated Antigens

Biochemical Significant
Category Example Characteristics Features

High molecular weight substrate  Chondroitin suifate proteoglycan > 400 kD; 250 kD polypeptide core  Expressed on membrane spikes:
interacting antigens involved in intercelluiar adhe-
sion. and matrix attachment;
highly immunogenic

Melanoma-associated cellular ad- 105 and 130 kD Roie in matnx adhesion
hesion moiecule
Placental membrane antigen 120 and 94 kD Role in matrix adhesion
High molecular weight proteins 260 kD Role in matrix adhesion:
with ganglioside-like distridu- highly specific 1o melanomas
tion pattern
Gangliosides GD2 Gangliosides Expressed in brain and tumors of
9-0-acetylated GD3 neural crest origin only; impli-
GD3 cated in cell adhesion; GD2 and
GM2 GD3 expression characteristic

of advanced or metastatic le-
stons; highly immunogenic

Growth factor receptors Epidermal growth factor receptor Expressed on advanced tumors;
(EGF-R) EGF is mitogenic for melanoma
cells in vitro

Nerve growth factor receptor Expressed on all cuiltured mela-

{(NGF-R) noma ceils

insuiin growth f{actor receptor

Platelet-derived growth factor re-
ceptor (PDGF -R)

Transforming growth factor A re-
ceptor (TGF - §-R)

Cation transport and binding Melanotransiernn 97 kD monomenc sialoglycopro- Expressed on all cultured mela-
proteins tein; related to transfernin noma ceils; highly immunogenic
Calcium-binding 5-100 21 kD highly acidic cytoplasmic Member of calcium-binding pro-
protein tewn family; expressed by neural

crest - denved tumors and nor-
mal tussues; widely used for
immunohistochemical diagnosis
of nonpigmented melanomas.

Class 1] MHC HLA-DR Expressed on many primary tumor
explants: no correlation with
behavior in civo

ICAM-1/2 — %0 kD Ligands for LFA-1
Pigmentation-associated antigen 70-30 kD Found in melanosomes of pig-
mented normal and malignant
melanocytes
Differentiation antigens Nevus antigen Yariabie Antigens on melanoma cells which
Gangliosides correspond to antigens ex-
Galactoceredrosides pressed on normal nevomelan-
Myelin-associated glycoprotein ocytes
Others

Abbreviations: HLA, human ieukocyte antigen; kD, kilodalton; MHC, major histocompatibility complex: GD, ganglioside; ICAM - 1 /2, intercellular
adhesion molecule-1/2; LFA - |, leukocyte function - associated antigen - .
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SEHLE °of¥ F UH. AA, FIFLHH wWES EAEYY TH
M3tE A UL olFd WU ddEE ¥AE FI UdH

A o] Uik qAvrgel Hglozw 2gwHd AEE 4 F

Bl

. oE S9Y melanoma ganglioside D:(Gp)= advanced X
metastatic melanomad|3 AFH o2 YEldd. FHAER FYIW
Fed A FAe WIADFHA FFHo= 2d £ At F, E
H ZBGAM FF Fo] UYL WHYgxFIFoE IFAIGAU F
FEH Yol YHFoE FEHS ol&3d Y Gd oL
FE At AHAER FFEE Yo T FA= HIRBRYI
A& Ak, HAA5HLS FIFER o digd FAe AHA

_«"]:.
YARS AAE AT FFIAEE AAES sk Py, o

2

3
AEZAE olgste WY FTL EUIN(E 3).

ol £ WAFAAAMH gangliosided] TA, ZA] Fo £
a7t A, F4 Axde SASA FAY mFoes EAse
o|® gangliosideZ} A FF T 2 AZFHAN WHF FAH - F

AEtr. oldd EA gangliosides $TY¢ Eo] 3gozg FAH

o>

glom, oS¢ W wAZE FAE 2P A B A2

S3HAl ol8E 4 U

Jo

Ganglioside= glycosphingolipide] 3t Z£HZ A] oligosaccharide A}
ol %7/} ol4e sialic acid7t EASte TERH SAHAES #AIL S
t}. Gangliosideg] 7] FZv Gue=E, T ©TE sialic acid7} A
7} wEt Gow Gow Gy o] (¥ 1). Gangliosidey Y&

AR X utHQ MET FHYR oA, LAMREH HE Fol
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0¢

H3. ¥FHAH FAE

Approach

o] &g QU2 I

Examples

iyl

Free antibody

L de e SN B e R

Ig-toxin conjugates

Anti-1g idiotype

Anti- 1L.- 2R
Anti-ganglioside

Anii- net oncogene product

Tumors

Current Status

ey e e

B cell lymphomas
T cell lymphomas
Meianoma
Sarcoma

Ricin A -anti-CD5
Ricin A-anti-CD22
Ricin A -anti-CD19

T cell lymphomas
B cell lymphomas
B cell lymphomas

Human trials
Human trials
Human trials
In vivo animal model

In vitro
Human trials
In vitro

Ricin A -anti-melanoma Melanoma Human trials
Ig-d_rué conjugates Chlorambucil -anti-melanomﬂa_ Melanoma Human trials
.Ig-radioisotope conjugates 2HBismuth - anti-Thy- L ) T cells In vitro
Dual-specificity heteroconjugate Ig Anti-CD3:Anti-TAA _ Sarcoma In vitro
Ig-hormone heteroconjugalte Anti-CD3: Melanoma In vitro

Melanocyte-stimulating hormone

Abbreviations: 1g, immunoglobulin; IL - 2R, interleukin-2 receptor; TAA, tumor-associated antigen.



Fdeoz LI RUMA BALE AYdItics a9 dFFHA JFo
2 WHEI jdsE AL Y. FATWN 2L, MITZFL, volyx
=42 FEAE FHLdle A4E, UAEY Y, AED QIR
o #Aste RMA HBFEA dHE B3 Sl

CH,OH
; 0
O i
R |
—0

" " CH,OH )

\*;k
' 0 - “H,0H
OH ! 0
Ho\\}:~ \
Hf) O=Cer

\
HOHZC
0 HO C HHO
H HO; i Z Hy OH

Q;.
-C

3c (Ii T OH H3C ‘\'\0 H GM4 . I[,A
O H C Gus ¢ I[LILA
Guz ‘1.0, II A

Gw : I,I,I0, IV, A
Gpo: I.I,IN,I,A.B
Gow: I,II,II,I¥,A,C
Gryp: I,II,I,IV,A,B,C

IH1. GangliosideE9 F+%, RE gangliosidex= ceramide -
B (R)¥ hexopyranoside Z71&5(1, I, W, V), 81
3lvt o]lAe] sialic acid(A,B,C)E X {3l

Hxe] FYg Eo| ganglioside 392 1959d Rapport® Fo
oj]a] WZAHE LacCer(cytolipin H)eo]t}. LacCere U B H o XgE5sE
AMEL AYEHA FAZELY oAy FHFY UdA FEAEANA

gre] Wi§ S8l ™.  Monosialosyllactosylceramide(Gm:) & X%
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29 7B H=ES Fo FAHAAAEAH o ¥ FF AMEA
O o] 493 w9 ZF7}5gtr. Diasialosyllactosylceramide(Gps) +
M7AEe] HLH Wo] EA3H HUAMEg= HAEH SASA
%cd, <A melanoma®®’® oA colorectal carcincma®, <13
pancreatic carcinoma'®, <QlA] leukemic lymphoma(®!.1213 &  Jung
carcinoma'', u}l92A EL-4 lymphoma!®, Z8]li QA FY(9)A]
geFo] ul§ STl 1985d  Neguyen!'”? ¥ & overpressed thin
layer chromatography(OPTLC) & o] & 3} o chronic lymphocytic
leukemia @AM X 2] ganglioside X8 EASEY. 2 d3 AHA
A9l lymphocyteol= ZF gangliosides Gums, Gmz, Gmi, Goo] 242z}t
37.7%, 6.1%, 7.5%, 19.6% <<AsHeH, FUEHA XA Gus TFo]
v o] F7lE 825%oev AAGMHEd e SASA *Ed Gwl
55%& AAFFAL Gmz, Gui, G2 I FfFFol AHGA X vls
dAAY A9 wWERIF UG, o] A4d=E  CLL FEA X9
ganglioside ¥9Y& Gudes ¢ F AU 1985'—& Brodin¢'®& u}
oA GdAdZE A [geM4.27F QA melanoma Al XS] T YE O]
ganglioside Gpzol] o gh ?&ﬂ]"d% Budtgdo. 1986 Thurin® F
JafA TLCet GdE&E A ME361S o] <A melanomad]
Oz Ese= FY 5Fo| ganglioside FHo] GpYS ERT. 1988
Hol= Fuchs To] @dEE HAE o839 Fucosyl-Gmi7} human
lung carcinoma®] Y Fo] FUYELE IFASAG. FHA7A 4
X ZF%Eo] ganglioside ¥¥YL E 49] AHHo Y. Blood

group substanceEx FY¥ IFo|l ¥Pog FAL=d, FEFLEAA
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olEo] ol Wl FrlEe S BT AF FT A w9y
A Eo] fucoglycolipide FE 5°] XE A3 T

B dFedxe v BAEeC =S Tdd diFd A
g, X899 EHo=z g Fo| gangloside ¥WPE iz Joh
AYEFEL & FHol ZF 38 EAAE FA3e DFE KEA
71 T 7rgAMEolxe] ganglioside EXE EM3o g o
ganglioside #YS FTAH}IL ol U QAEFE FAES ALIL
2 FHe g Addes dE A2 AL Adsiza @
. T3 FFFH FAE AIATeEH UG AEBA ALY 7E

ATE FYstnA B

23



i+4. Tumor-associated glycosphingolipids

——— - - o L - L S — -

ST ol iE— il il

No. Chemical structure IUPAC-IUR Svennerholn Tumors
symbols abbreviation
1 GalB31-4GlcB3-1Cer LacCer various human tumors
2 NeuAca2-3GalB31-4Glcl1-Cer 1I3NeuAc-LacCer GM3 various human and animal tumors

3 NeuAca2—-8NeuAca2-3GalB1-4GlcB31-Cer II13(NeuAc)z2-LacCer Gps

4 NeuGca2-8NeuGeca2-3GalB1-4GlcB31—Cer II3NeuGeza-LacCer Gp3

5 GalNAcB1-4GaiB1-4GlicB1-Cer GgsCer asialo-
Gm2
6 GalNAcB31-4GalB1-4GlcBl-Cer IT3NeuAc-GgaCer GM2
3
2aNeuAc
or NeuGc
7 GalNAc31-4GalB1-4GlcB1—Cer [I3NeuAc2—-Ggaler Gp2
13
2aNeuAc8-2aNeuAc
8 GalB31-3GalNAcB1-4GalB1-4GlcB31-Cer GgqCer asialo-
Gm1
9 GalB1-3GalNAcf31-4GalB1-4GlcB1-Cer IV3NeuAc—Gg4Cer Gm1 b
T3 |
2aNeuAc
10 GalB1-3GalNAc31-4Gal31-4Glc31-Cer  IV3NeuAclIISNeuAc-—
T4 Te Gg4Cer

ZNeuAc 2aNeuAc

human melanoma

human colorectal & pancreatic
carcinomas

human leukemic lymphocytes
murine jung carcinoma

mouse ElL-4 lymphona

human brain tumors

bovine leukemic lymphocytes
nouse EL-4 lymphoma

E 5148 ]ymphoma

3T3KIMSY cells

mouse ascite hepatoma

mouse ascite Erlich carcinoma
cell lines from patients with
Hodgkin’s disease

mouse ascite Erlich carcinoma
nouse ElL-4 lymphoma

human lung carcinoma

human melanoma

human brain tumors

mouse EL-4 lymphoma

human nelanoma

human acute lymphoblastic
leukemia

rat hepatoma AH 7974F

rat hepatoma AH 7974F

b I v — el S iy o i TR
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Tumors

Burkitt lymphoma
rat ]ymphosarcoma
human teratocarcinoma

HT-E

human lung carcinoma
human biliary carcinoma
hamster NILpy cells
various tumor cells
human colonic

adenocarcinoma

¥4. (continued)
No, Cheaical structure IUPAC-IUB Svennerholm
symbols abbreviation
11 Galal-4GalB31-4GlcB31—Cer GbaCer
12 GalNAcB1-3Galal-3GalB81—4GlcB31Cer iGb4Cer
13 GalNAcB1-3Galal-4GaiBR1-4GlcB1-Cer  IV3NeuAc—Gb4Cer
31
ZaNeuAc
14 GalNAcal—-3GalNAc31~3Galal-4GalsB1- GbsCer
4GlcB1—Cer
15 GalB81-4GlcNAc31-3GalB31-4Glc31-Cer nLc4Cer
16 GalB1-4GlcNAcB31-3GalB1-4GlcB1-Cer IV6NeuAc—nLc4Cer
¢
20aNeuAc
17. Gal31-4GlcNAc31-3GalB31-4GlcB81-Cer [V3NeuAc—Lc4Cer
1
20NeuAc
18. GalB1-4GlcNAcB1-3GalB1-4GlcB1-Cer [V3Sialll%Sia-Lc4Cer
31
2aNeuAc2aNeuAc
or NeuGc NeuGc
19. GalB1-4GlcNAcB1-3GalB1~4Glc31—Cer IVoNeuGec—nLc4Cer
1
2aNeuGe
NeuGca2-3Gal31-4GlcB1-Cer II13NeuGec-LacCer
20. GalNAc31-4Gal31-4GalB1—Cer LcGgaCer

3 1
GlcNAc31

L . - Ml

25

human pancreatic
adenocarcinoma

human lung carcinoma

human D54MG glioma cells

H-D antigen of various
human tumors

Mi~cells from cultured
murine leukemia




5. FYEF F°

fucoglycolipids

Chemicai structure

Fucal-Cer

GalB1-4GIcNACS1-3Gal B1-4GIc 81 -Cer
31
laFuc

Gal81-3GualiNACBL-4Gal 81-4Gle 1 -Cer

“ -

-

laruc

GalNAcSYI-3Galal-24Gal 81-4GlcB1-Cer
,
laFuc

GalB1-3GIcNAcS-3Gal 81-4GlIcf1-Cer
37 49
2aNeuAc laFuc

Gal 81-3GalNAcf1-4Gal 81-4GlcB1-Cer

R

laFuc

31

JaNeuAc

Gal 81-3GlcNAcS1-3Gal B1-1Gic B1-Cer
it 3%

2aiNeuAc laFuc

Galai- 300 p1-4GalNAcS1-4Gal 81-2GIcS1-Cer

: 13

laFuc 2alNeuAc
GalBl-4GleNAcS1-3Gal B1-4GicNAcf1-3Gal B1-4Gic-Cer
16 T3

2alNeuAc laFuc

GalB14GIcNAcB81-3Gal B1-4GlcB1-Cer
T2 T3

laFuc lakuc

Gal B1-(4GIcNAcB1-3Gal 81) --4GlcB1-Cer
i3
laFuc

GalfB1-(2GIeNACcB1-3Gal B1),-4GIcf1-Cer
T3 T3
2aNeuAc laFuc

GalS1-(4GIcNAcS1-3Gal 81)4-4Gie S1-Cer

-y
T 4

| »

JaFuc

il o —— L iy T— R S Sl o

¥4
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fUPAC-TUB
svmbols

FucCer |
H1°Fuc-nle,Cer

[V~ Fue-Gg  Cer
[VFuc-Go,Cer

IV Newuaclll? Fue-
Ley,Cer

[V-Fucll’NeuAc-
Gg  Cer

[V Neuac!il? Fuc-
nlc,Cer

V1i®NeuAclll?® Fuc-
nlc, Cer

IV 1II? Fuca-nLc,-
Cer

V2 II1° Fucs,-
nlLc, Cer

Tumors

human colonic adenocarcinomad

various human adenocarcinomas

rat hepatoma AH 7974F

human teratocarcinoma HT-E

human colonic adenocarcinoma

NUMAan pancrealic carcinoma

human lung carcinoma

rat hepatoma

human pancreatic
adenocarcinoma

rat hepatoma

human colonic and liver
carcinomas

human colonic carcinoma

human colonic and bver
adenocarcinomas

t 1 3 ' . .
VI’ NeuAcV 1117 Fuc,- human colonic adenocarcinoma

nlc, Cer

VIE VI Fue,-
nhcyCer

human colomce and liver
adenocarcinomals




A2 AdAE 9 Y

AM1d 4 3 A =B

1. 4% $E2
E Q7o ALY #WAE §278r2d7Y 24 $ATHA

T4& FEASFAAA FY¥TLS Spraque-Dawley R ot

2. A <

7+t FEE SE AFS-d 8% I dA|¢d 3-methyl4-dimethyl
aminozobenzene(3’-MeDAB)-& TCI(Tokyo, Japan)dAx] FUdFow, 2-
acetylaminofluorene (2-AAF), diethylnitrosamine(DENA) % aflatoxin B,
(AFB,) & Sigma(USA) of] A1, 2-methyl-4-dimethylaminoazobenzene (2-
MeDAB)&  Janssen(Belgium) o] A Fstg . Sephadex G-50&
Pharmacia A Z& Alg{39 ). HPTLC platex= MerckA}(German) €]
nano TLC plate silica gel 60 F254 precoatedE A}83HT. 1 2]
Ao AlEFF HE AFELS reagent grade®} GRE AM&3% L,
Sigma, Aldrich % Merck ZdA FUFFHT. Ganglioside standard

E'L‘if GMI! GMZ: GMS! GDla: Gle! Gle% A}%%}ﬁ-g-tq O]'E E-l:l:"' Slgma

Aol A )8 ok
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g AT AREE AR Y 2L MSddun oHfdE
Asistmd B Addistm oAdig oFstudeA LA

qM2d 4 & &% H

AF  °F 80~100ge] ‘¥4 W A4 Spraque-Dawley MWAE
oS3 o]l SAFeE Ure g HFEAIHGY. Al1ES DENA
(diethylnitrosamine)-& WA kg3 Tmgd AlFd A7 Fauvt
ALEE ARSI en, A2ZE 2% Corn ole] HIZIE FBY A=
o] 0.06% 2-MeDAB(2-methyl-4-dimethylaminoazobenzene) & 3 7}35t1
DENAE WA kg% Tmgd 2Fdd HIMAA LS FTAAT. A
37L 2% Corn oile] HZH FZUY AFgEd 0.06% 3-MeDABE 3
Al AH 7HEE AT AdFLS 0.02% 2-AAF(acetylaminofluorene)

et e LA, ASTEL  aflatoxin
B,(AFB)& FElyvd Alge] 0.001%% H7sidd A6ES FEATL
2 Eeu AEwe Fo AssAr

Z T MAME FHFHORZ JAAA TS AFHSFAZL, TS

o] TAHAgRE & z=FHL 10% formalin fdox IAHAIN F

hematoxylin-eosin 44L& 3t IFRASYE .
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2. Ganglioside2] £& - AA

Z2oz25H F AFDE FEsr] HAstd 2F  1~2g9
chloroform:methanol £9(1:1, v/v)*¥& 10ml/g of tissue® H7}3j
Agolrx TAIRANII F 4CollA] 2~3A7F rotary shakingdtd 4T
ol A 10¥3I 750xgZ LA Y.

Ao HolFan IJAEAAM oAl FH AL F&H.
Fdedg €A L& HA594FH I rotary evaporator2 1/4
volumeZ}Z] HARAIZl ¥, tA] JAEZSY ELAH E2E&E AAT
¥ rotary evaporator® ®7]&€ulE LA A A

Azd & AZ FEEEFRYH FAAEAHR JAEDE AA7
A * diisopropyletherel 1l-butanol EH-8-<(DIPE:1-butanol, 6:4, v/v)
o2 £83=dH(10ml/g of tissue), FE3I] LIHEHEEF sonicationg
3)AY  vortexingS dt. o7|d 50mM NaCl £9L 5ml/g of
tissue H|-&2 HIslo A3d] L3E d7kx sonication, vortexing
= WEI F 750xgE 4CodA 108 UAUEEHE}Y S de
A A3l gangliosideE: X3 U FFYE 44Uk DIPE
butanol(6:4, v/v) &g4o=z FHAAE, UAZE FEH de AR
FAH HEESAFEn, HFHoE Jde FEIAFJA 2F dol e
+71 &g SH3 AA}7Z] st AL 7IEE bubblingg  # 4.

olF WEHEARSI ARXRHE A8 2% Z2H4(Y 2ml)d o 2

N

.

£7F sonicationdt ¥ Sephadex G-50 column chromatography& 4A]

sl @3 BEEL AARATD®. £3LdzE FF4E AsEd

L2280 206nmoA FFEE ZAHFT}. ganglosideE XT3 vodd
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volume peak F-#& Xo WFAXsH, A% CM(1:1) £ ==
g F 70xgER YAHAERYH ELAH EFHE A A3 ganglioside
g AA T

3. Ganglioside?] A&

A A3 gangliosideE A=Z37] Y3 periodateresorcinol assay
g AARGE®,. HFAF ganglioside7t XoF de CM §4& &
¥ FHst AXIIERE AERAI F 5004e] FHRTE W AEREE
Al &3, standard ganglioside £ (lmg/4ml dd-H;O)& 224 0, 40,
80, 120, 160, 200, 280, 40044 Hszn 44 Z2FFE o 5004
7V HEE . ol¥8A F£u|3l A5 e} standarde] 0.04M periodic
acidE 0.1ml ¥ 32 vortex3t F 353-7F ice batho] YWl TFA]
resorcinol stock solution(4g/200ml dd-H;O) 30mlil, 32% HCI 53ml, dd-
HO 17ml %  25umoles cupric sulfate2 £ H|§F resorcinol reagent
1.25mlE& Y3 vortex$d F 5EZF ice batho] A7t 1587+ 100
C water bathojA] 7}€3% F IE=Z Adlt. orld 1.25mle] 95
% tert-butyl alcohol& A7}3}3 single phase’} ¥ &5 vortexst X

37C water bathol] 3®ZF Fo A& QHAFAIIZ Aoz  2AF

630nmal A JFIJEE ST

4. Xk Fo] ganglioside %ol FF
Z 7)) &9 (chloroform :methanol :0.25% aqueous CaCl;=55:45:10, v/

v/v)Z2 chamber& 3A]7F o]A& X3FJAASFY, HPTLC platex 95C
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ol ] 1A]ZF F<¢t preactivationA]ZIth. AHA 3 gangliosideZ} =0} 9]
= CM £ Ae3l ganglioside standard £9%g& zZ}ZF FHdto
HPTLC plate 3ld o283 15cm AR spotdtdA I Zrz A
Z A Zit}k. plateE AAAY] F A FrE2 2Elx, 100C ovendy
157l wWRAr7l AL A  resorcinol-HCl reagent (resorcinol stock
solution(4g/200ml dd-H;O) 5ml, 32% HCl 40ml, 0.1M cupric sulphate
0.25m], H.O 9.75ml)€ spray3t}. spraydt plate $o KA EE ©
I clamp2 Z¢ F 110CoA 2087 JHEITED, FF Fo
ganglioside #del £ AHA R FF HAF «A4E& 1H29
FEHOEZ FAHAT

Total lipid extraction from Liver
(Chloroform/Methanol(1:1, v/v))

!
Centrifuge and evaporate organic solvent iIn supernatant
I
DIPE/n-Butanol(6:4, v/v) aqueous phase partitioning
!
Collect the aqueous phase and freeze-drying

|

Sephadex G-50 gel column chromatography
:

Collect the void volume and freeze-drying
!

Total gangliosides

}

Quantitation of ganghoside by
periodate-resorcinol assay

I
Detection of ganglioside by HPTLC

132, &9k Eo| ganglioside 3¢9 E&-FAA 2L FFH TAHE
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A3d A3 8 F

1. It s

W Ao 318 WA DENA(diethylnitrosoamine), 3’-MeDAB(3'-
methyl-4-dimethylaminoazobenzene), AAF(2-acetylaminofluorene), AFB
(aflatoxin B)) F& Fosa WA LS FEAID F AAAX
2H%E & ganglieside ¥FE FAHIAH. X AX 1gT F=F
ganglioside?] ¥ ZF2 A TAXdA= °F 200xg olUow, T
o] HLHAL v ganglioside FFo] 2ujold FUIEHT. 3
MeDABe| e8] ko] #FEHIUE W F ganglioside o] <F
30% Z7tstR o, DENA9 7% F ganglioside & &ko] 3u]joli)
z7}5tdt. AAFSt AFBe] osjAe  ziste]l Ao $2HA 29
(28 3). 28 4olAMe= TAXE 1gdA FEIF F gangliosidee] T
FS LZa3EAY. BY HAIEAAMe F ganglioside ¥ o] 100

~300pg ol ow ZFIAEGA = 300ug o] Aol ).

2. 7tk Eo] ganglioside #¥¢e g - AA

slgt AAAE T3 MAMRREH RIS AHI}A AZF
o] It AME(g WA 2g)E2HE F gangliosideE FH3FET. T =£
Z9ogHE & RAL F&37] HAsld Folch extraction W¥HE ©]
£3l9%. FE2F F AZRRZHEE gangliosidett& EH WY A8

DIPE(Diisopropylether) /n-Butanol £9(6:4, v/v)E &&A7|L o]
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¢t

- #g of Ganglioside

6 O O - - e — . - i i - S gyl gy e Syl

900 |

400

300

200
- l I l
0
DENA 3'~MeDAB  AAF  AFB Normal

183, ZAE FehdgAd 9 F TgSEH F  gangliosided] B X



800

700 O
Q O
O
o
= 500
-
O
O O
° 300
o
= 200

100

O
Normal
and Tumor_

Non—tumor

284, AAMNES A EAAe] F  ganglioside | Fe X
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50mM sodium chloride &S H7lste BIFHL AAgrtr. S7&
MEA FHXNAF AAHe| =i, 79 FL8FFd ganglioside”}
<. #F78WME o AASZ L& FEIAFEL FEAHAZESY

sephadex G-50 gel column chromatographyE AAl%kth. Void volume

o v #Fo] F gangliosideo|™ FHA FHLS i EL&E0
so-B2|¥ gangliosides periodateresorcinol A ZFHoZ A =kst

t}.
Fom HPTLCEZ 2} Eo] ganglioside YL FA3YH.

3. WAle] kY Fo]l ganglioside UL F7F
DENAE FdAqsto 7FdE $EAZ] O3F 2 ganglioside 24 &
B3 HPTLC A3y} 2@ 50]3, 1AL densitometor2 ¢ojA] 2z

A dHles ZAFHT Aol A6l Gou®t Gmol DENA F4H

U7 F7Hgel w8 Frlkste S8ES BEA, Gow, Gy & 0 HA

A 4AQ gangliosideE 9 %ol AUy TAE HERIUT

2-MeDAB/DENAE 243 252 ganglioside 2L 138 79

HPTLC Zxeok 2z AHEE ¥H&E 23T 29 82 IIE + U

. o] aFAME Guel ZAZFE UEIAT, Gt Z7H8Y

Zhotat o] 1A EgdE 3-MeDAB EFo 189 ganglioside

24L& 29 99 ueguth.  ©E gangliosided] ¥®ls| ZHAH 5

sk AstE B AL Gpeolth ol AF|ZE Wil It

Az 7HgE FEHAZT AE G g9 WHEsr MR FEE O
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2:DENA

179¢  AH(ed TA),

DENAE A3 & 72 7t gangliosides®?] HPTLC patterns

3

N

~

o

<P
.mﬂ.m
3
&
ga®
3

S P
$H L
S.T..al
Q

T rm'g
3 9 u-
=0 <
8 5
k=
o U <

1§5.

Ll
ANEURRRRRRURURRRRRRRRR RN
AUV R R ARV RN DAV L VAR LAY

GD1b+GT1b

LT =
ANTRURRRERURRRRRRRRRRR RNV e
AR AR RV AR RRVRRAA AR AR A R ANAY

G

WLl —

AN =

AN O

Q.\A\\\\\ 71117, \\\\\\\\\\\A&\A__ m
AULEEERTARAENEURRR TR TR DR RURRURRRRRRRR RN

ANANAANUANVANNNNNNRRNNNNNNA R

774 179 day(NL) 179 day(T)

No feeding 134 day

)&l.

] & 9]

o]3k Z} ganglioside®] A}Th A

574. 1959 DENANFo#2] ganglioside HPTLC patterns
2 densitometer & scanning3d}e] ganglioside®] 7z} A E

ny
B=
o
TE R

g o fAr
X=

= ol

7 ojy

. n
=

(7]

& L0
() (wy
O
s
—ln_
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GM3-

GM2-

GMm1-

Gpta~

Gptb—
Grib—

19Y7. 2-MeDAB/DENAE A2|3 38 F <] 7 gangliosidese] HPTLC
patterns S:Ganglioside Standards, 1:8 #<¢] AHA 7+ =37,
2:2-MeDAB/DENA A8 120¥4 733, 3:2-MeDAB/DENA
2] 14549 733, 4:2-MeDAB/DENA *J2 155¢9 733}
(4 2A)

}))\\ﬁ\\\\\\khhNhhhh\hhﬂk\h\h\k\hﬂhhhk\hh A\

CITELTT LSS LSNPS

A LA LR AR AR LR LRRRRA AR LA R AR A R A RA R A AANY

2
Z Z
Z Z
15 ” ﬁ:
15" 'ﬁ ”
a® - -
Z . Z Z
104 Z Z Z Z
N 7 z Z
# ~ ’.-—"Q - “
” Vi
2~ N 77 7
5- N N 7 Z
N PN %7 Z
AN O |A | F Z
0 2 N 27 Z
]
GM3 GM1 GD3 GD1a GD1b+GT1b

—INofeedig 27 120day [2Z7 145day NN 155 day(T)

1H8. Density scanninge] 2&]% 2z} ganglioside®] AFti3d 1B]-& 2]
27, 1¥7¢ 2-MeDAB/DENA %o 9] ganglioside HPTLC
patterns& densitometer® scanningd}<] ganglioside®] Z}
AEE U3 dHE&L SAHI}AG.
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1H9.

Gm2-
Gm1—
GDI.I"P
Gp1b=| ’ o .
GTih-t l N
S 1 2 3 4
3-MeDABE Aegt #F9 3

gangliosides2] HPTLC

patterns S:Ganglioside Standards, 1:38#<e AHA Fz37,

2:3-MeDAB* g

2

241Y 7 3(7+t
B (ZHE 2Ad),

1914 733G

eA),

TA),
4:3-MeDABA] 2]
5:3-MeDABx] 2] 2689 Z3(7ret 2HAd)

% of ganglioside
8 & 8

&

_—y
o
1

%
-~
f
-
f
'f
”
f
‘.f'
f
-~
-~
f
f
-
2
o

1 ¢ 10. Density scanning |
o] &7%. 114999 3-MeDAB¥<«
densitometer &

G
=
@

™
o
"\,,.._
Ny
S
o
o,
o~
™
™
b ™
iy
™
o~
™
o
_—
.-
X
by

GD1a GD1

AAARANAAA R NV N

o M\

No feeding 77 191 day(T) 22 241 day(T)
S 268 day(T) SN 268 day(T)

patterns<
AEE AdFH

H &S S48
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scanning 3} <

o}

+ (AN

VR0

"/

GT1b

o]% 2z} gangliosidee] Abd] A

ganglioside

3:3 MeDAB
2689 7

H] &

7-2] ganglioside HPTLC
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Ae Y 5ol gangliosided] #1320 oigt FA APAE

22 &7] "WEo A¥TESU Ao FEH HAAE FAsn
hALA A A A el ganglioside FTAAREE EolEe AF{ HEY
Abg ke =3 ¥ A A9 ganglioside T4 2 AMIHLY A
oldE& HluIHUH. Atg UY X£FH 9 ganglioside AL ¥ 119
HPTLC ZH33 3A¥d 4 gom o]|F densitometer 1L A7}
Y 120]th. G ERF AlREe TEFSS I FHe APFFHoE R
ol FRZAELE A4 <ol tumor, nontumor®Z FAFFExZ ZZo o
8] gangliosideE ¥3 - - ZAAsd FEA359E. Nontumor AlE BT
tumor A]lH. 2] ganglioside FAL Gu ©l5te] vy ZgAdo] £
gangliosideE°| 7} AFE YENULE, Guwue FIs] HASEATH.
7178 %S YHERHY Gwe olste] ¥azx SA4e] gangliosideE F

Gwel 7Hg F3RE <¢H HEH3I3}E UERT-
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lanes standards and samples total gangliosides/g liver

S Gangliosides standards

1 Human hepatoma biopsy(HHB) 1 228.4u
2 Nontumor part of HHB 2 178.3
3 Human hepatoma biopsy(HHB) 2 309.5
4 Nontumor part of HHB 3 224.3
5 Human hepatoma biopsy 3 236.7
6 Nontumor part of HHB 4 239.5
7 Human hepatoma biopsy 4 150.2

Y11, AFg FE E3Z 9] ganglioside HPLTC patterns}
v ZZF g9 ganglioside®] <%

20
ik || Normal Tumor
40 -
33 -
n =

% of Ganglloside
—_ = NN
O v o w

wn

o GM3 GM2 GM1 GD1a

T1¥12. Density scanning®| 2|3 2} ganglioside®] Atz H]& <]
ZA. 39109 Ay 7+ %3 9] ganglioside HPTLC
patterns& densitometer2 scanning3d}a ganglioside Z}

qew AUy uee 2R
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1.

< d7FdAe SFozr &I FE& HEES dUH.

DENA, 2-MeDAB, 3MeDAB, AAF g1 AFB, $¢] carcinogen
S Ao Fhsld AT AFE EAF Z3, DENAS
3-MeDABE FoAg wWxeo R 671€9 HA 79 Fo %
o] BASAH. = F gangliosideo] TFLS FHYTto] ]3|
HAM XA FoAdA  FrHedt. 53 DENAE AHIdAE
o ol A FEFHILH F  ganglioside FFo Frlx Fo
3tAl = skoh

DENA, 3-MeDAB & 4SS /4% dWAe I xFHo o
ganglioside T4 #4% Z2AH, Go.d <9 F7H7F FFFHo=

&A= UG

Alg g ZE2 g @ ganglioside TAEAN A, ®GE
ol vl Gwrl #BL3I ZHAEFAL Gweeldte ¥my =4
3! gangliosideE ] %ol F7l3F e aIF Gue F7H7F FE
1 A Y. A}E  hepatocellular carcinoma?d] £ Eo| ganglioside
FAE A3y AN o BLE Y F2FHE do £43

oqo & Rolth
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