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dothelial Leukocyte Adhesion Molecule-1 (ELAM-
1) @ligand & L TMITHEBIAESESL TY
50,

R HBEOE L THFRTARTHY, BED
FRFMEEOIELICHES L TREESETARTTH S
EEZoNTBY, SEIFEMIEE A OEETTRRER
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1. MfEssEE S L CEENERERS

EBICH WML, b REEERLR  SW1990,
CAPAN-2 (&/"%4r b8 ¥ L UF PANC-1 (E5
1ERUERRE) T10%FCS i1 DMEM 2 T 5 %CO,&HF
TR RT> o, SHfaRA FHESEREORE,
MBE %96 well microplate Ei20.25% 7V L7 LT
A R TEMMEL, sLe?, sLe*®FH % ELISA ¥
THRETL 7z,

2. in vivo FFEEREEEDRET

6 B BALB/c X —F v v A BEN &ML O
7.0x10°cells/0.1ml %#{E548, FEETV, 5%
FricB i 2 BB A A % HE, liver colonization
assay W CHET L /2.

3. Adhesion assay ¥

b b BRI N (HUVECs) %96 well micro-
plate FiZ3gsE L, MEAE B & Ulng/ml recombinant
TNF-o T 3 ErfifRI#E U 72 HUVECs 2 % #i fg5 x 10*
cells/well %28, 305385 & ¥, JRESHE 2k
Bk & 7%, #%E # I % %3-(4,5-dimethylthiazol) -2,5-
diphenyl tetrazolium bromide (MTT) #H W {EE
L7z, % 7:[FA#kIZ recombinant ELAM-18 X Ufa2 > b+
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Fig. 1 Cell surface carbohydrate antigen expression in pancreatic cancer cells
by ELISA.
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{BEHE AR & Y Ficol /0 REEIC THEIK %53
HEREE L, SWI90MEL10: 1 0EE CREABEL
EBOER FBARAD TNF-a,IL-18 OERRELSE
% ELISA kit (R & D Systems, Inc. USA) ZHw
HEL, £/ 20BEEE AT HUVECs % 3 K
HEL - ELAM-1IRRFZE 2 ELAM-1® / 7
v —F Ltk % Fvs ELISA B TRE L7z,

5. FESHGRIEERIC X 2 BEAN, 5B L Vs
HENDEEORG

ORBAHBEESKEER ; Benzyl-a-N-acetylga-
lactosamine® (BZN) (Sigma Chemical Co.) %2mM
B ICHSML, 480FR SW1990RME 2 408 L 7248
@ sLe?B X U sLe* R, ELAM-1EEREB L U X — N
v AN B L IZTRE AR L .,

BRI MeantSD T#& L, $MEFrF0ME
Student t BE % R\, BEE 5 KRG EEEEHD &
L7z,

w R

t AR ORESETUR AT % ELISA i TR
LR, SW1990T ik sLe?, sLe" & DL FEIR %
FdleDizstL, CAPAN-2TsLe*OETORE %3
HBEDOAT, PANC-ITIRWTHOFKE LD 2o

Table 1 Metastatic abilities of pancreatic cancer

cell lines
Cell line Number of metastasis bearing mice
SW1990 | 9/10(90%)
Capan-2 0/6 ( 0%)
PANC-1 0/7 (0%)

Macroscopic liver colonization 5 week after
splenic injection

7z (Fig. 1), &MfD X — Fv v 2ABAESHIC L3 in
vivo FFEERERE DRI T, SWI19901290% & B ZRICHE
B0 o5, CAPAN-2% X Of PANC-1TIRER
WERD B o7z (Table 1), EEEEOBRI TR,
#AE O HUVECs N W ihofilg b s 2ma i
WDIZK L, TNF-a THEML 7z HUVECs i
SWI1990hs3 5 RE 2R L, fHOMEClamevEE
BEETIDLOHTH -7 (Fig. 2). 72 ELAM-1~D
&R, HUVECs Rl SW1990 3 <, CAPAN-2
BLUPANCITIRa>Y bo—VvD CD7LRBEET
HDELAM-1BEREEEAERD R hol
(Fig. 3).

DE W SW1990 & R Z B SRR L 1B 1 b
A4 CEEEPRFTLIER, TNF-a 8L UIL-18D
B AP OBEE IS RAREN 2~ 4L D
&z k5 L, TNF-« Ti31,200pg/ml, IL-18 T400
pg/mlIZEL, % OBT2EERSEL /- (Fig. 4. %
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Fig. 2 Adhesion assay of pancreatic cancer cells
to HUVECs.
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Fig. 3 ELAM-1 binding assay of pancreatic can-

cer cells.
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HUVECs # 3 BRI B L7z 25~
ELAM-1%85F# 5 ELISA 2w T s h 7z (Fig.
5).

RERICHEHAREER ; BZN 8z & 3 SW1990
OFEFFI, ELAM-IBEERES & UHEBEAORE
PRET U 7-FEE, SWI199005k WISERE B L O
ELAM-1#5 13, SABEIcN L BZN Ui TS
Wil s (Fig, 6), 2512 — K= 2fffEe s
HEECEETRVHO0, BBHETHICE L THS
DA EIES Sz (Table 2).
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Fig. 4 Time course production of cytokines in the
media by co-culture of SW1990 cells with MNL
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Fig. 5 ELAM-1 expression by ELISA on HUVECs
induced by 3hr incubation with supernatant.
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Table 2 Inhibition of in vivo liver metastasis by
BZN treatment of SW1990 cells

Nude | BW. | Bw. |Number of

; metastatic

mouse | of mouse | of liver T
Controln=4) |No.1| 25.5(g) | 1.56(g)| 11

No. 2| 21.0 1.28 9

No. 3| 22.0 1.27 7

No. 4| 17.7 1.39 15
BZN No.1| 21.1 | 1.17 0
treatment(n=4) |No.2| 21.0 1.30 0

No.3 | 20.5 1.19 0

No. 4| 20.0 1.20 0

SW1990 cells were treated by BZN (2mM, 48hr) before
splenic injection.
All nude mice were sacrificed 5 weeks after injection.
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Fig. 6 inhibition of carbohydrate antigen expres-
sion (A) and ELAM-1 binding (B) by glycosyla-
tion inhibitor (BZN) treatment in SW1990 cells.
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BB SWI1990% BZN THIME L - & 2 %
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Role of ELAM-1 Binding and Cytokines in Liver Metastasis of Pancreatic Cancer and
Possible Therapeutic Application of a Glycosylation Inhibitor

Tetsuji Sawada, Yong-Suk Chung, Nobuya Yamada, Satoshi Takatsuka, Yasuhiro Sakurai,
Yuichi Arimoto, Masakazu Yashiro, Shigehiko Nishimura,
Teruyoshi Ikeda and Michio Sowa
The First Department of Surgery, Osaka City University Medical School

In this study, using pancreatic cancer cell lines, we investigated the role of carbohydrate expression,
ELAM-1 binding and cytokines in liver metastasis of pancreatic cancer, and the possible therapeutic
application of a glycosylation inhibitor. SW1990 cells revealed a high metastatic potential (90%) in the
intrasplenic injection model, and this metastatic ability was correlated with its high carbohydrate
expression (sialy-Le* & Le*) and high adhessiveness to HUVECs and ELAM-1. By coculture of SW1990
cells with peripheral mononuclear leukocytes, high production of TNF-aand IL-18 occurred in the
medium, and this medium could induce expression of ELAM-1 on HUVECs. A glycosylation inhibitor
(BZN) inhibited carbohydrate expression, ELAM-1 binding and liver metastasis of SW1990. These
findings suggest a possible new therapeutic application of BZN for metastasis.
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