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b5, BECOVWTIE, ZOEYRNEE LB, &
BRE L OBEE DO T DR OWE DL, wER
THABt s S0 v, SRl AR E Y, BED
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19946 7 A 6 HZESARERE | #H %o

T545 RERMFEEFXMERT1—5—7 KXRHIKX
FERFMRE 1 547

#), CAPAN-2B X U't b KB | HM-7(LS-
174T OFERE), SW480, LOVO(»3h b ATCC
BLUDY7xNV=TKEY T T Y A% Kim
BE X 5 T, 10%4REME % & ¢ Dulbecco’s
modified Eagle’s medium (DMEM), 2mM L-7V %
Ty, R=VYy, APV A 2T 5 %CO,,
ITCHRHET THERT 2.

2. Invasion 38 X Uf motility assay &

Transwell double Chamber (8.0xm pore size,
Costar Corp.) %* fi\», invasion assay I D\ T ik
filter 2 DMEM {2 CTlmg/ml iZ & R L 7> Matrigel
(Collaborative Res. Inc.), 100gg/filter 2T coating
L, motility assay 2 DWW CIZEE D HHO A T20ug/
filter 12 T coating % 1T- 72 #, 1.5X10%ells/filter/
2001 OHIRE % upper chamber 2 8Af, 37°C, 48FFfE]
BRI/, 7405 —THICRHE, HHE L
B OFEE X Schlechte 57D F U T MTT i
TITW, MRS 281G, % of invasion (LU T %
IV) 8 XU motility (BITF%MT) ZEH LS L 72,

3. in vivo HHEBREDRE

SW1990 & f PANC-1#fa % + U 7y L U Tz
%, DMEM 2 T7.5X10%cells/ml O #l f i 9 % 38
L, 68, M Balb/c X—F<x U X% —7 VERET
A RIREER 2 Y16 L BARE, MRIRPC27G 812 7.5 X
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10°cells/0.1ml ORI % H51%, M2 1T - /2. 5380
BEX—Fe o A2BHEs ¥, FBY 32EBERH
B#HI5E, liver colonization assay® iz TS L 72, ¥
72 PANC-TH#iBg12 D W Tid SWI990M fu ks & iR
IO T2 LB 24T - 728 (n=4) & EALHEEE (n=
4) TOHEMRE T2,

4. Conditioned medium FH%&%

10%FCS-DMEM iz TiZiZ confluent ¥ THEE L 7>
#BE % DEME i T %83 % DMEM th i T 24K [ 3%
#, 5 LR, conditioned medium (LAF, C
M) & L. #E% %8 %L k%, Centricon-
10 (Amicon) 1 CHBFELS0u] 2 1 X 10¢EH D O
CM.E%2LOFEL, —40°CI THBEREL -,

5. SW1990 C.M.iz & 2 PANC-1#ifaHZ1t

Invasion 8 X ¥ motility assay R I2 8\ CEBK
Hriz SW1990 C.M. % 125x1/m] DML 72D
PANC-10 %IV, %MT OZAL% BEI0 (control) B &
LR ES U 72, Motility assay D>\ Tix, SW1990 C.
M. DEBBREREIM & 2%k %7 CM. #100°C, 15
SEMEALEE AN T O EL B £ U Transwell A0
C.M. IhERA1 (upper, lower chamber & % W i i /7)
TO PANC-IHIlID %BMT O &AL RRET L 72,

F7: SW1990 CM. %1.2X48.0cm D4 7 L% Hw
Bio-Gel P200iz T4 ViR (YBH# ; PBS, ##E1ml/
min) L, ¥¥ELL 724 fraction iz & 2 PANC-1#
BOBMT O ERET L, 512 PANC- IO
FW I SW1990C.M. % ¥sin U 48HFRsE 2 % 0 #k
e O EEEME I THE L .

6. HETFERIANE

B E Mean£SD T L, Hii L EICOW TR
Student’s t-test REZ A\, p<0.05%2b->THEE
BY EHELT,

#w B

b~ BEEMRabk SW1990% & U PANC- 103, #
FEREE R U 7458, invasion assay Tld SW199053
22.6%IV, PANC-137.3%IV TH b, motility assay
TR BDOB DIZI.IXMT B & f13.6%MT &
SWI19903538 VR FHEE, TR\ ERERE 2R L 7z, iR
FEEDRRAT Tl SW1990i2B>T 9 /10 (90%) D X —
Py RAHER 2D 0O L (colony #7.5+
4.1), PANCITRE HEBREHD 5N T (0/7),
B, WERE OMBEED Sz (Table 1),

SW1990 & D % L /- CM. % PANC-1#0f& = ¥
L-BOBH, BEERICB LTI RELRA LIEE,

t B ORME, BRI BT 2 EERNBETFOBS

H#A=sE 218 115

Table 1 Difference between SW 1990 and PANC-1
in invasive, metastatic ability

% of invasion | % of motility | Liver metastasis

Cell line in nude mouse
SW1990 22.6+t1. 7:|* 33 3+3. 2:|‘ i 9/10(90%)
PANC-1 7.3+1.3 13.6+1.0 0/7 (0%)

Data shows mean+SD
*p<0.01

Fig. 1 Stimulation of PANC-1 cell’s invasion and
motility by SW1990 C.M..
(%) B Control
: +SW1990 C.M.
( Mean + SD )

Invasion

Motility

invasion T3 control M8.3%IV iz3¢ L iR IEE T i
17.8%IV £ #9 2 f5 @, #* 7z motility T % control @
11.4%MT 125 L29.1%MT £ #73 fED¥# 2R
Wb SW1990 CM. HIIEE BV TEGRIE R
LEEZE (p<0.01) BF@EH s (Fig. 1),

D& SWI990 CM. 2Ex DREICHRN (Bx 0
MfEES - o CM) L, PANC-10O%M, motility
DEALERET L7268, SW1990 CM. i & 2R
ERBEBEL VRS SN, FBEKEEOEE
&R L7 (Fig. 2). SW1990 C.M. #100°C, 15%%
FEIMESLEE U 72 % PANC-LICERIOL 72 & Z A E£ERE
BB RITHI0%B BT L, 72 CM. &z & 5
PANC-1DHFENORE L RRE U ISR T iase
BELEEED S5k oz, & 512 Motility
assay [ZBV>T PANC-1~AM SW1990 CM. @i
Transwell double chamber @ upper chamber @ %,
lower chamber @&, B X UMAFEML 7-HE&%2H
BRI LI 23, wFhizBW»TH control 23 L
HOIEEREESED s (p<0.01) (Fig. 3).
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Fig. 2 Dose-dependent motility stimulation of
PANC-1 cells by SW1990 C.M..
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Fig. 3 Chemokinetic and chemotactic response to
PANC-1 cells of SW1990 C.M..
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2 O TO SW1990 CM. ¥ & 2 TEREH
MERIR R R LR T, SWI990HIE Rz By
T »#HTCdH %2 autocrine IZEBFEMNED >
(SW1990i D v> Tid20hr #5%& THREY), B E
Bk Capan-2izf U CIRBIRIIFED s hvle oz, E b
REGHEMIFIER Tk HM-7, SW48012 D> T IdRIER 3R
SR H DD, LOVO Tid PANC-1FERE I HEERER 8
IR sz (Fig. 4),

SW1990 C.M. % Bio Gel P-200iZ T/ /VIEE L 4%
fraction IZ 81} 5 PANC-10## £ REBE 0 5h R % #5t
U-#E 58, #5E%hEIT fraction No. 50%&dul & L7z
single peak 2 R L, FFEX V- oo TFTENY
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Fig. 4 Motility stimulation effect in various can-
cer cells (pancreatic and colon cancer) by
SW1990 C.M..
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Fig. 5 Purification of motility factor in SW1990
C.M. by chromatography on Bio-Gel P-200.
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24~60KD O#EFHTH 5 Z L WHEAL 7z (Fig. 5).

SW1990 C.M. &imic X 2 PANC-10OMifiarEic
FIZTRE R HEEBSE TR L L 2 5, BNk
BRI L 0 & 2 5 £ 2 ARWRE &R URESTH
Mo EEL 2R L, £7-H#KD overlap H 3D 5
iz (Fig. 6), 2B DI CM. BREIC X DA#
HTHo7,

w2 SW1990 CM. ¥ & 2 FFEREE~DHE
REf U7z, PANC-I#ifE % SW1990 C.M. iz T
TORFEISE L /-8 X — Ny ABANES L 5 BB I E
HIE S H 7o iR, EEIHE (n=4) TRFEZRZ£]
BHoNLho DL, I (n=4) CTIIAR
PRI A SNz ws, 4R3I (75%) @
X — R~y AFERMNIC micro metastasis % 58 7=
(Fig. 7).
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Fig. 6 Effect of SW1990 C.M. on the morphological appearance of PANC-1 cell.
left : control, right: +SW1990 C.M. (X 100)
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Fig. 7 Micro metastasis in the liver of nude
mouse 5 weeks after splenic injection of PANC-1
cells treated by SW1990 C.M. (x200).
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WOEBCET MBI ES TS RBALVO
BTN, ZOEMSEHEHIADDH B, i
DMATHES I, BEEMEORRE LD OWEE» S
%Y, BEEELE-> TORMBEB~DERE, mEN~
DODBEAZ L CEREFS CORENLES, £58 LU
W X ORIIL, Zh o0& BREERERILE
THRTCHDEFLZo6NE, ZOBEOPTHRLE
WA ZERIBETH 505, T SSEBICBVLTH
faotEhd b b EFMRINECERTH D, T

WHIREEERE & B, &R L O ESHEHE STV 5.

SElt b EEARE AW ERENSRE L B, B
BHE L OB, BT OBS I oW TORE» 5,
in vitro I 3 17 2 BEREM R SW1990D 58 > i 3=
2, EEENS X Vin vivo 2 BT 2 EFEBEICHE
B9 2 C L HMHEHL, FEERESEE, EBcBWTE
BEGEER-T—HTHL ZEIRE I T,

MBI OFEE I ER H 5 WIZES L v - G
BRI Lo THHESIND D, BHEATFDH 3 WIEET
HEHIh T2 EER2ELE RIS b A Y
(motility factor) X &> T HBERICEIHE N T
%,

SEIEHEER % T BB SW19900 k% Lk %
HBWEEEE2RT PANC-HICHEMLI- & 2
2, ZDOWEEM MRS 5 2 L HET L, SW19905k
Vi A ohOEEEEENLEEIRTFREELELTNS
AREE SR & N, ZORFIRSEIOBRE D S 1BE
B E > o BEREEIRERL, EebhHD
HEOMRICHLTDOAERERT I EnSLVES
F—EN LT A b A4 ELTOERE2ET 2BF
THBEEZ SN, & 5ICHEEEERTEIER S INEL
HIZTHEBET2ILEED, ZORFRFOBE RS
FAREBL, 275 VEBORKED S K24~60kD
OEHODTETDH 5 LS e,

Motility factor D BB X Yoshida 5212 & - CTH]
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B TEA SN TLER, B £ Tz 3O factor D47
B, BRISRE S h, ZOFESHO L RS> TV,
Autocrine motolity factor (LUF,AMF) i Liotta &Y
CEo THERE AT /) —< Ml A2058% 0 B
nWiECWEORF CHIRER LD gp78 v
Y — & LZ DR TEIRS5KD FE&T), 60kD GEiT)
THY, ThETT v MEEME, t MEERERRE
HT1080, v v A XZ /—<H{iiga Bl6» S b EIFED S
FOELEDHRE XN T 399, Migration stimulating
factor (BAF, MSF) &, Schor 6ic k- TilRE &1
ToRRMESFMIRE & Y EEAE & I 5 BT T autocrine 2 fEF
LA FEIFFERTTIOKD TH %, H & 1 21F Stoker
5N & - CTHBEX 1Ll Scatter factor LT, SF) T,
SDS-PAGE TJE&EJC FT62kD, BT T THTE L Uf30
kD @ 2 DD/3 > ¥ TiIRENE O CH i EN
F (HGF) LtE—HFTHE I EBHESINTED,
cmet EHNRZEDOLVE TSI —TH5 I AL Tn»
Zo~1s 7 8 D motility factor IZHFHICIXIZ & A
EHEY ST T HEREELIEIRTFTH S
B, ZhE THBLTw3MERT (EGF, TGF-,
FGF, IGF-1, PDGF) 7 £z  HERERESIE LD
SNBZEBHEINN, ZDOELYA MLV
(TNF-a) Wb ERROIEABHREIN T3,

SEEHRE L7z SWI0HIAE L  BEE I hCv ik
BEREIA I, BERRICIIREERTRETY, O TR
DED»SSBEAOHEERTFLIIERD, b3
motility factor ® 1 D ThH 3 LIS, /20D
TEFHE b I paracrine Wi O oHNB 2 L, &5
2 chemotaxis 2 & fEF 9 % 2% chemokinetics 235 >
B o AMF & B> 7:5FTh 2 a[RelssH 2 &
N3, Ml EOZE\bD 513 SF (HGF) & 0 LUEDS
THIND, BEEE LEFIC I HGF 0FEA I
EENT, $LHFEOEDPS MSF L bR o754
FTHY, &< H LW motility factor TH 2 TREMEH
mBEND,

LR FREEM L < WCHGSEME L D O motility
factor DELOWFEZ I NE TR EAERL, SHEHOD
b MR L DEEPTD Sl 2 ik, FHIkE
= (B O, B8 2 EERONS OBIA
KHRECEHATHS LBbhs, £/45E0 in vitro
TOEEREEE R KWL T, PANC-IfifE %
SW1990 CM. i THLEE L7z & 2 3 in vivo T® micro
metastasis 23588 57z Z & 5, motility factor &
U EEREESIFERC b RESHEE L TwE Z
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LR sz, HERET2SEEETTHD, &
%o motility factor & OBEEOFHH ZMET, FHEF
PRZBEE LTIHROMERE & CEEEHEIC L 28
H, ERoMEOREEIC OV TR 2ED TITE
vy,
2B, ARXOEEIZEQEHBAE BRI SRS
BWTREL.
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Role of Motility Factor Released by SW1990 Pancreatic Cancer
Cell in Invasion and Metastasis

Tetsuji Sawada, Yong-Suk Chung, Toyoshi Sogabe, Nobuya Yamada, Yuichi Arimoto,
Masakazu Yashiro, Yoshito Yamashita, Satoshi Takatsuka,
Masahiro Okuno and Michio Sowa
The First Department of Surgery, Osaka City University, Medical School

In this study, two pancreatic cancer cell lines, SW1990 and PANC-1, were examined for the relation-
ship between cellular motility and metastatic potential in the intrasplenic injection model, and the role of
the motility factor released by SW1990 cells in invasion and metastasis was investigated. When the in
vitro invasion and motility of SW1990 and PANC-1 cells were measured by the MTT method using a
Trans well chamber, the percentages of cell invasion were 22.6% and 7.39% respectively, and those of
motility were 33.3% and 13.69%. The high motility of SW1990 was correlated with its in vivo metastatic
potential. As the motility of PANC-1 cells could be increased 2—3 times by treatment with SW1990 serum
free spent medium in a dose dependent fashion, SW1990 cells may have the ability to produce motility
factor. Incubation of PANC-1 cells with SW1990 medium resulted in the formation of thin processes and
a fibroblast-like morphology, and also induced micro-metastasis in liver by splenic injection. These
findings suggested that this motility factor may play an important role in panceratic cancer invasion and
metastasis.

Reprint requests: Tetsuji Sawada The First Department of Surgery, Osaka, City University, Medical
School
1-5-7 Asahimachi, Abeno-ku, Osaka, 545 JAPAN





