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FEOERDBRE, FHEOREEE» > OWEMER
FEEAOBE» SR E D, ENE~DEE, HE
Yo EMEEBRENNETH B, FidlerVss B16 X 7
J—< il e BTSRRI U TLCE, A
Ba o Bilitskk & BEBKRO T OEYENREE
HBBRFALLE L OMER LI TE R,

R4 B LA KIBREAFERER O P 3 L 0 8
R, ABMEMRE OCUC-LM1 (LUF, LM) %
B L #OMRERE T2 2 L big, LMAIfaE AW
e F L OERCER LBE LY. 22TH
A7 O ERE TV EHVTX — F vy A SER
BROBISI 21TV, Bk PSRRI BT 22058
M OLRIC DWW TR R AE D & LEBRMET L, Hif
LSRR ORNIC W O OESANH B 2 L3
SR DTHRET 5,

MEE L UHE

1. Rk O®NT

KISEMakTH s LMBRERAWTX—-F< Y
AFEEBEOB L 2 A, LM#E £1.0x107
cells/ml \2 S0, 4PLDX— K< 2 DEREIC0.1

<19974F 6 H11HZH>BIRIERG - W 5k

T545 AMRHFESEXMEAT 1 —5—7 KBRMILKA

HEEHE 1 4R

ml FoHEAT 2, 4 BRICBR S hi e &
BRI ERRL, BERCB LK, BURKROTET
B EAT 2, ZOREL 3EB LS EHEEDEL
RS Uoilatk s £ Fh LM-H3, LM-Ho& L%
302 LIRS AN

2. BB X U EEERIC BT 3 B0k

1) BREFHIRRES

a. (TAHZEEEME G

(HIZEMEE (Nikon TMD) T, #kiksE+HD
Wi EZ20: $HEL /-,

b. BEFEHER

¥R %1,000rpm T 5 S IEE L THEE R
phosphate-buffered saline (PBS) & C¥e# L, L&
B 3%V NT AT E RIERIET 4°C, 155 FEE.
it o AR THREE, 2% A4 A I U LABREBHRICT
4°C, 205FAEE. B, BiA A AR THRER, 7
- VREIThAL, B{b 7o €L, Epon EHHEE
CEOERL T HSESITEELL:, EEENY 3
ST, WYL T ol 7, 7T YBINTTE
Bt TV, FhEEE L U CEFEME (JEOL 1200
X, Tokyo, Japan) & CTEELT:.

2) fEHNEERE O \E

Bl oSSR R EREEERC LD ER LY,
S hbb, BEEETL.0X10°cells/ml 2 FHEE L 7o R
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FEREW & 35mm O dish 122ml T O5MEL, 37°C, 5%
CO,D%&MHT CO, incubator THEE L, 6~ 12/ =
EAWZHIA% % coulter counter (Coulter electronics
Ltd) TFEIL 72, 2 OEE & b it s Ko, 7
DX EIEREHA D FEHOBERS % BRI O RS HNESRE & L7+,

3) BtafRo i

BRI % BACIRIED . Olug/ml 2 L v 3 K RIS
T 3BFHEIEIE. 0.25% b ) o o THIBI R RS s €,
1353[10.075M KCL TIRBMEE, A4/ 7 W TE
E. 0.25% U 7y PR, Giemsa B2 L 3 G-
band #EI ST & 1T - 720, 1,000F5 CEE T2 L &
b1, 0 DB DRk £ 8 2 BOfRE— N L L1,

4) DNA ploidy pattern

E#E # Flow cytometry (FACScan, Beckton-
Dickinson #, USA)Z & 5,000~10,000{EDHEFL D
M. DNA &%#HEL, DNA ploidy pattern, DNA
index Ot 21{To/, av bu—LE LTIESEE |
RAEIMMY >8Rk % Fv, %0 Glpeak #2C & L7,

5) MEEREHUE O HE

a. B Lo EEEESE O E

BERWTL.0X 10%cells/ml (I L 7- 6580 % 5
HEB®RL, 20 B3 B L LT, sialyl Lewis X
(SLX)®, sialyl Lewis A (SLA)®, CEA" DR %
radioimmunoassay %% HOTHIE L2, Hikizzh
Zh, FH-6 (Otsuka Assay Laboratories, Toku-
shima), NS19-9 (Fuji-Rebio), CEA010 (Mochida
Pharmaceutical Co, Ltd., Tokyo) @ 3n = »
0 — AR B,

b. Flow cytometry i= & 2 58551 E D #I5

K OHIARE T SLX, SLA OFREOEL 54
79 %7z ®, Flow cytometry % F s THIE L 7-.
1.0Xx10%ells/ml W FHEE L 72 LM, LM-H3, LM-H54H
HIIZ1.0pg/m] OWEEICFRE L 72 1 X¥itk (FH-6,
NS19-9) Z=FiRIC T0HHRIE S ¥z, D, PBS
T2 [ETEE. Rz, 2 Ryifke L Tlopg/ml OB
AREEL 7z FITCHEREST~ v X IgM % 7213 1gG #ith »
FIRIT T3 HRIE S ¥ 72, PBS T 2 Fl#E4#%, Flow
cytometer (EPICS-C, Coulter electronics Ltd.) =
THBHMAE D El4, Peak Channel 8 & t* M.FL
(Mean Fluorescence Intensity, SE¥JHrEs8EE) %8
E L7z,

6) IMENEMlE~ DS

LM, LM-H3, LM-H5#ila o A& A R SIRE -~ o> Bz
HOELERE S 2 7 ® i1, HUVECs (Human

KEsRelT B R AR O B bk A O s D T

HiEs =3 30% 115

Umbilical Vein Endothelial Cells, Kurabou, Osaka)
EHOTHEEER Y1757, 9%6-well microplate i2
HUVECs % #E523% L, rIL1-8 (recombinant Inter-
leukin 1-8, Otsuka Assay Laboratories, Toku-
shima) 12 THEMAL L 7o, 1.8X10%cells/180x1/well
DIRFEECHEL 72 LM, LM-H3, LM-Ho#llg % 2 1.7
T, 3053 MR & ST 2 U 72, 353818, PBS T& well
ZEOCKREL, MENEMECES LMl
MTT &2 RV THIEL 72,

) A A4 B X UEREAETORIE

BEEW TL.0X 105cells/ml - FHEE L /-3 54110 % 5
HEEEL, 20 hB %5 LT, Interleukin 1-8
(IL1-8), Tumor Necrosis Factor-a@ (TNF-a),
Interferon-y (INF-y), Hepatocyte Growth Factor
(HGF), basic Fibroblast Growth Factor (bFGF)
DREZHELL. ZNFhOHFEICE, AR 2=y
ZAIL-1IBIRMA # v b (h—L 7Y+ =2 R,
Hal), TNF-a fliE* v b CKIFRIE, #HED), b b
INF-yIRMA*w b (b—v oY 4=22, &
), HGF I —Y % | ELISA # v b (KRR, 5
5 FRWTTo .

BT IE Student’s t test £V TITL, p<
0.01%BFEEZHD L L7,

#w %

1. TEEBREORBRL & FFEBREO g

LM Mg % X — = 2 OMIIZEA LR & 2 3,
4PER 2 LD X — K =7 2B 2 8 7 Dzt L
T, LM-H3, LM-H5Ti 4 B X T D~ v 2 i frEsfs
ZRHI, £, LM CRIFEBR 2RO 20wy 2
DR EEE, 6914, 1BETH -0zt L T,
LM-H3, LM-H5TIFFEBMSEBIERTH 0 2HHl
T&&hot, F/2, LM, LM-H3, LM-Hc0Of&EE
(@)id, 2N Zh1.64+0.30, 41.48+0.47, 5.01+0.68
& LM AT LM-H3, LM-H5i28WCHE (p<
0.05) 7=HEMEFRDI.

2. BtRs L U EEBRIC S T 2 BE0ORS

1) JEREFEHIRGT

AR EMS I L 2 8E T, LM, LM-H3, LM-H5
WIS B TEBARES 2R L, S AR TR
BtEH5H <, BEEENLERRD b o1 (Fig. 1).
BTHEME W L 28Tk, LM izkb~< LM-H3,
LM-H5(z 8T microvlli S5 T8 Y, 290, >
AV —AD¥ML DT (Fig. 2).,

2) EIREEORE
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Fig. 1 Phase-contrast photomicrograph of LM
(A), LM-H3 (B) and LM-H5 (C).

45(2171)

Fig. 2 Electron micrograph of LM (A), LM-H3
(B) and LM-H5 (C).

{C)

LM, LM-H3, LM-H5DfEINKE I3 7 412429 .4,
23.8, 23.9WFfH & LM izt~ T LM-H3, LM-H5ic B
WEMROEMR = # o - (Fig. 3).

3) PffhTE L U DNA ploidy pattern

LM, LM-H3, LM-H5#ils D gt fus z h 2 h,

68.7+2.8 (62~76), 61.1+0.9 (59~63), 61.6+%
0.8 (60~63) THDH, LM ickb~7T LM-H3, LM-H5
KBWTHER (p<0.001) &P %ErRLU7: (Fig. 4,

5). Flow cytometry i & b DNA &% ¥E L /- 44
B, DNA index iz LM, LM-H3, LM-H5iZ 8 \» T
1.55,1.47,1.47TH Y, LM kb~ LM-H3, LM-H5
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Fig. 3 Growth curve for LM, LM-13 and LM-I5.
The population doubling time of LM was 29.4h;
for LM-H3, 23.8h: for LM-H5, 23.9h.
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Fig. 4 Comparison of chromosome number
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Fig. 6 Comparison of nuclear DNA contents
between low metastatic cell lines and high metas-
tatic cell lines.
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Fluorescence intensity

EELRDIY, SLX OELERIIBEETHD, SLA,
CEA DELBRIEE TH - 7. SLX OFESEIE, LM,
LM-H3, LM-H5ZB8WTZhZh, 40, 65, 82 (U/
ml) CEEREERDZOSEREESE T ONENL
7z, SLA OEAREILEHHEM PR L, SLAELE
i, LM, LM-H3, LM-H5icBWTZnZhl,669,
4,800, 7,300 (U/ml) &, LM-H3, LM-H5OEAE
BERENLM O2.9F58 & 4. MEDBELRE %
RL7z. —7, CEA OEAREC LR D 3, CEA
AT, LM, LM-H3, LM-H5iZ 8\ T Z N F 4463,
300, 500 (ng/ml) THo7-,

b. Flow cytometry i & 2 $E8HE O HIE

Flow cytometry 2 & > T SLX ORIB A L 72
2, WTNOMBEIE B TS »RERIED
igipofz, RiZ, SLA OFBEEKRELI-L 25, LM,
LM-H3, LM-H5& passage b E$ T ik,
Peak Channel i3 Zh £, 113, 126, 146452 7 b
L7z, £/, MFL ¥ Zn%h, 102.3£43.5, 126.1+
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Table 1 Flow cytometric analysis of SLA on the
surface of LM, LM-H3 and LM-H5 cells

LM LM-H3 LM-H5
Positive Rate (%) 97.5 99.8 99.7
Peak Channel 113 126 146

M.F.L 102.3+£43.5126.1+£28.4|144.8+£23.4

Table 2 Cytokines and Growth factors in the spent
media of LM, LM-H3 and LM-H5

LM LM-H3 LM-H5
[L183(pg/ml) 67 47 50
TNFa (pg/ml) <5 <5 <5
INFy (U/ml) 0.2 0.2 0.2
HGF (ng/ml) <0.3 <0.3 <0.3
bFGF (pg/ml) 0 0 0

28.4, 144.8%123 4L HE (p<0.001) ¥4 T 7z
(Table 1). —F, SLA 2L T 2BEMla0E
&1 LM, LM-H3, LM-H512 54>T797.5%, 99.8%,
99.7% L EWHLE IR o 72,

5) IME N R~ DS

Mk HUVECs it % LM, LM-H3, LM-H5#H
RIOBEREBRI LI L 25, ZREFNOEEE(%)
1321.8%1.3, 42.9%2.8, 39.8+2.3TH -7z, LMz
L T LM-H3, LM-H5i8 W THE (p<0.001)
CEEROEMEAD -, LM-H3x LM-H5QH T
BEBEROERRD oI,

6) 4 +H A Bk EERTORIE

LM, LM-H3, LM-H50 k% %8 12ix, wIFhb
IL1-8 OEEE 5D 248, LM, LM-H3, LM-H5i2 %
U5 IL1-g OFEECERED TP oIz, —H, ZOf
DY A b A4 BLOEBRTOEELEIED -7
(Table 2).

z =

Slal, oz 1 M TR L o KBRSk OCUC-
LMIZ VT X — F~ v AFEERGOBII 2TV,
Bk FasERRe B 2 £Y2ARF OB D »
TESFXERAED S IR L.

PR R L TH B4, AREEMEEICL S
BETl, BEENAEIRD L5, BFEM
B X 2HEETE, FEEEEIZEB W T microvlli @
WINE R 7z, microvlli DFENZ DV TIE, FrizfHE
B3, MENEME oS, BECEASL T
3 EmEINTE YO, SEIERL RSk



48(2174)

B % microvlli DI, EBOEE, BEERICE
WTHEEZBREZE-LTH2 0 LHEAIX NI,

K, TEHERE, PESEAE, ¥ DNA 85 & UREEKo
e oW TR 2T & 23, BiERIZHRT, B
BEBRIC BT, BERAES L U Eah
7%, WK DNA 856 & g amiudmd L, 19836F
2 Hedley 5089335 7 4 > @8 A » & O DNA
BOWATE 2 #HE L TLK, BROBMEE L% DNA &
DORERICOVTEH L OWMED LI N TV B, B0
BAE L DNA BB OV T ORIV 2L,
Sandberg'?1d — (S SRR B O B ORBUL R A R 2 b
NTEML TS E®ELTBY, 72 Wake 519
X, K, VX oSEAOEBREELET 57 v MRS
T, FEBEOBNPHERENSAohzEL
T3, S, KRGO R & Bfig
BE O DNA ploidy pattern L L7z & 2 3,
80% DAEGIX IR T & FFEfE 80> DNA ploidy pat-
tern IZ—3 L T 72438, 20% DAEH] X heterogeneity
& 5 NITFER T aneuploidy 23% WIEANIIC & > 72
EHREL TS, EBROFERE 7V E2H G THRKE
IR DNA B8 L UREEROEILE KRS L
TedREE 1D v hs, #4293 KATO TH #ifa %2 A v T
Ptk & ERL LRk L L L 72 & 2 %, ¥ DNA
BOFSERRCS L TERCEY L Tuiz tmEL
T3, F7/M39%, Colon 26Mifa% v THF S
Rk & VERL LEBMR L R L7 & 2 5, b
EBRCBOTERCHEI L T e HEL T 5,
— RSO TEME L 8 DNA B2 IEOMHBIBEG 77
EFEZH5NTWEY, SEIOELZ ORE TREEEHE
WBWTE. DNA 88 L CUREAERPEDS L, Bk
L DNA B8 L UCREHEHPAOHEBBERERL
Jo. SEIOFEBREGTRTHEHBETE RV, &
HREDERE T 2 7- 0121, HF DI LK DNA 2058
L3 &2 2 LM REEIRE L 705 & & SHER
AN, FLT, ZNFNOEHIEOMIE Eic k-
T, E#5 K DNA B03FEE L, Sl Sisfehe & 14
BT 2BRICBWT, BBIHELE DNA 257
TLMESERINIER, 20X AOHEER
LT wr RS,

Rz, FEHRTERROECTH 208, FtkCchH 5 LM
R &SR CH S LM-H3, LM-H5iz85u T
SLA OSHOBEE R0 7z, By, BHRER
W2 OREREDRE, RT3 e BMmsnT
w3, ELCHEEESORIGEEDE ) ya—F L

KB RO FR B & CEMENEEOZ e > n T

Llskesits 30% 115

Ptk X aBETc Lo TEMCHI N TEBY, Zh
S0% L FROMSPZHicB I sEE~— v -+t LT
BRAOCICHSITWS, BE~— - LTHVS
NTELHEENEO S &, EHEELRO D 2O
FHEIEOER BT A BEST L LTEHL T
B2 EAHBEL T & F, SLX'2935 X (F SLA?2)
1%, MBEMNAZMEO ELAM-10 ligand & U T BN
FICBU S, Bl MENKEROESCES LT
WB I EPWHSER N, SLX £ SLARRIL S 7
kY — X OEEEET, SLX 3 TITEBESY, SLA 13 1 AU
HIZEL, WITNLEKEOH 77 b — RV T NVED
BELIHEE L OBEENGRTH 2. KB
B BSLX, SLAOKBMHERIR £ h 2 h 59~
88.8%%028), 76~96.2%2 N L #E I N T VB,
KxFPANC KGR EEEANCB VT, A—EE
L DERUERES L TSR EICE T 5 SLA
D FI % B L2 RS U & 2 5, B
BHEICBWTHEIWC SLA OREBEOBEINA D 7239,
IOEREY, FREUCBLWTSLAZHBEL WS
MR A3 S MBI B S U 7 ATaE M 23R
ahtz, SEOEERIZB T S flow cytometry 12 & 28
Mool HFEEBAKICHE TS SLA RROMMIZ
SLA 2FH L T2 MilanE &L 2o Tia s
{, 12120z E % SLA OFIRELIEML
TREREFEZONI, ThoDIZ LS, RERICE
WTSLAZFBL Tw 2 HildnBIRS 20445
T, BEROBARCBWTHEL OMED SLA E4ERE
L TWbDEEZ R, &5, MENEH
ANDOEEERIZB W TEEBRROEE 1ML T
BY, ZOEEBRICET S SLA OELEDHEINS,
BEHOMHEO 1 DOoRT LR an, —H, &
B TH5 LM-H3x LM-H5% HH# 3 % & SLA OF
Bz IM-HS BW TARICHEML Twizd, mEN
K~ oEEtcEZR3R o Eho7, ZOEEEL
T, 12i2id SLA OFHEZ3 LM, LM-H3, LM-H5
FERRERREINL T B 7308, MEWNHING & 0Es
i3 LM-H3IC B0 5 SLADORBERB TS b—Lt R
D, LM-H3& LM-H5C B 5 BN ICE 2D %
Do foafetE sl S e, £, ZOEFIIBWT
BHETEE 2V 7 F DA OFEES TOEE L Tn3
e LE 2 Sh,

R, MENKMROEELD 5\ idEEcEs
LTWaHA b4 BEUEERTFEAEL: L 2
%, MENHREOEE(ERE*ET 5 IL1-8 DEE
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Establishment and Characterization of Highly Liver Metastatic Cell Lines
Derived from a Human Colon Cancer Cell Line
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OCUC-LM1 (LM) was injected into the spleen of nude mice was repeated three and five times, and
the daughter cell lines were designated as LM-H3 and LM-HS5, respectively. LM-H3 and LM-H5 showed
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a greater potential for liver metastasis than LM. Electron microscopically, the numbers of microvilli on
the surface of LM-H3 and LM-H5 were greater than LM. Nuclear DNA content and chromosome
numbers of LM-H3 and LM-H5 were less than those of LM. The levels of sialyl Lewis A (SLA) in the
supernatant of LM-H3 and LM-H5 were 3 and 4.5 times higher, respectively than that of LM. Flow
cytometric analysis of SLA expression revealed that the peak channel for LM was 113; for LM-H3, 126;
and for LM-HS5, 146. The mean fluorescence intensity of LM was 102.3 + 43.5; of LM-H3, 126.2 + 28.4;
and of LM-HS5, 144.8 + 23.4. In endothelial cell adhesion assays, the percentages of adherent LM-H3 and
LM-HS5 cells were significantly higher than for LM. In conclusion, through repeated hepatic metastasis,
LM cells became more easily metastasized to the liver and showed some different characteristics from
those of the original cells.
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