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RGDS ##% 5 LI-F TR, AR 2LLLTHEE
72 R REMEIRN R 12388 & iz dp - 1z, colon 26-L5#%

Table 1 Effect of FC-336 on experimental lung
metastasis produced by i.v. injection of B16-BL6
melanoma cells

No. of lung metastasis

Administered . > on day 14
i.v. with HE
Mean = SD(Range)
Untreated (PBS) 1839 (174-193)
RGDS 2,000 180+7 (172-189)
FC-336 a00 167+13(152-180)

100 57+24(35-82) ***
P00 11£5 (6-15) ***
500 0 (0)***

Five C57BL/6 mice per group were inoculated i.v. with
B16-BL6 (4% 10%) with or without the compounds. Mice
were killed 2 weeks after tumor inoculation and tumor
colonies in the lungs were manually counted. ***; p<
0.001 as compared with untreated control by Stydent’s
two-tailed t-test.



116 (1006)

IS & 2 FFERBERIC BV T, FC-3360 IR RIS
855 5V IEBEEEEZOD 5 BOBRNES LD,
SRR LR TS EBIGIIR L BB 2 £ EHE
DEEH A ST (Fig. 2, 3, Table 2).

(2) FEHlOREEBRE - #5 - BH Rz FC-
336D3HE

FC-33617 & 2 BEBMIGIRF 2 EHT 2 7:0, in
vitro W B 3 EMROEEREE - 85 - BEc T
T FC336DFEEIZ DLW TR LIER, WThb AR
RER L IIRIBIR 2R U h8, % OMEIR & RGDS
B damro7 (Fig. 4, 5).

(3) MMP 0¥ 5 F » &8 BT F FC-336D %)
S

FC-3361% ¥ #1 fa 25 BE &£ ¥ % matrix metallo-

Fig. 2 Effect of FC-336 pseudo-peptide on experi-
mental liver metastasis produced by an intrapor-
tal injection of colon 26-L5 carcinoma cells. Five
BALB/c mice per group were injected i.p.v. with
colon 26-L5 cells (10*) with or without FC-336 or
RGDS at the indicated doses. Nineteen days after
tumor inoculation the mice were sacrificed and
tumor colonies in the liver (A) and liver weights
(B) were measured. *; p<0.05, **; p<0.01, ***;
p<0.001 as compared with untreated control by
Student’s two-tailed t-test.
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Fig. 3 Effect of FC-336 on the survival of mice
inoculated with colon 26-L5 carcinoma cells. Ten
BALB/c mice per group were inoculated i.p.v.
with tumor cells (2X10*) with (l) or without
(O) 5mg FC-336, or administered i.v. with 1mg
FC-336 on day 0, 1, 2, 3, and 4 after i.p.v. inocula-
tion of the tumor cells (@). Animal survival was
monitored as a function of time. p<0.01; five
consecutive administrations vs. control, p<
0.001 ; i.p.v. co-injection vs. control by the Mann-
Whitney U-test.
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Table 2 Effect of multiple i.v. and i.p.v. administration of FC-336 on experi-
mental liver metastasis by intraportal injection of colon 26-L5 carcinoma cells

No. of liver colonies

. s Timing Dose
Administered :
| on day (mg X times) Mean =+ SD(Range)

Control (PBS) | 11+3(6-14)
RBDS v 02,1,2,3,4 1X5 8+5(3-15)
FC-36 1x5 5+1(4-7)*
,,,,,,,,,,,,,,,,,,,, l..
RGDS | Lp.v ‘ or 5 11+5(4-16)
FC-336 | |

5 | 2+1(0-4)**

* . p<0.01, **;p<0.001 as compared with control by Student’s two-tailed t-test.
20n day 0 means 6h after tumor cell i.p.v. inoculation.

°0On day 0 means co-injection with tumor cell i.p.v. incoulation.

Fig. 4 Effect of FC-336 on the invasion of Bl6-
BL6 melanoma and Colon 26-M3.1 carcinoma
cells into Matrigel/fibronectin-coated filters.
Filters in Transwell cell culture chamber were
precoated with 5ug fibronectin on their lower
surfaces and with Matrigel (5xg) on their upper
surface. Tumor cells (2X10¢/well) in 0.1% BSA-
medium were mixed with the indicated concen-
trations of FC-336 and then added into the upper
compartment of the Transwell cell cultlure cham-
bers. After 4h incubation, the invaded cells on the
lower surfaces were visually couted. *; p<0.01,
** - p<0.001 as compared with control (PBS) by
Student’s two-tailed t-test.
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Fig. 5 Effect of FC-336 on the adhesion and

migration of B16-BL6 melanoma cells into
Matrigel/fibronectin-coated filters.
Upper panel : Tumor cells (4X10*) were added to
wells which had been precoated with 501 of 3
mg/ml fibronectin in PBS. After 30-min incuba-
tion, non adherent cells were washed away and
adherent cells were stained in 0.5% crystal violet
containing 209 methanol for 30min. After wash-
ing, the stained cells were lysed by 309 acetic
acid and the absorbance was measured at 590nm.
Lower panel : Filters were precoated with 5ug of
fibronectin on their lower surfaces. B16-BL6
melanoma cells (2X10¢/well) in 0.1% BSA
medium were mixed with the indicated concen-
trations of peptides and then added into the upper
compartment of the Transwell cell culture cham-
bers. After 4-h incubation, the migrated cells on
the lower surfaces were visually counted. * ; p<
0.01, **; p<0.001, compared with control by
Student’s two-tailed t-test.
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Fig. 6 Direct effect of FC-336 on the gelatinolytic
activity of MMPs.
Subconfluent monolayers of HT-1080 cells were
cultured for 24h in serum-free D-MEM/F-12. The
conditioned media were subjected to electrophor-
esis in a gelatin embedded SDS-polyacrylamide
gel. After electrophoresis, tripes of the gel were
incubated with an incubation buffer alone (lane
1) ; RGDS (lane 2) ; TIMP-2 (lane 3) ; FC-336
(lane 4-7). After an 18-h incubation, the gel
stripes were stained with Coomassie brilliant
blue, the location of gelatinolytic enzymes were
detected as clear bands (upper panel) and the
gelatinolytic activity was quantified by Master
Scan Gel Analysis System (Middle and lower
panel).
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Effect of Anti-adhesion Therapy by a New Pseudo-peptide of
Arg-Gly-Asp (RGD) on Tumor Metastasis
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In order to augment the inhibitory effect on tumor invasion and metastasis, we synthesized a new
pseudo-peptide of RGD sequence (FC-336) and examined its inhibitory effect on tumor metastasis in vivo
and on the adhesion, migration and invasion of tumor cells % wvitro. FC-336 significantly inhibited
experimental lung metastasis produced by i.v. co-injection with B16-BL6 melanoma in a dose-dependent
manner. The intraportal injection of FC-336 with colon 26-L5 cells, a highly liver-metastatic cell line of
colon 26 carcinoma, resulted in marked suppression of metastatic colonies in the liver and reduction of
the liver weight, whereas the co-injection of tumor cells with a high dose of RGDS led to slight inhibition
of liver metastasis. Multiple i.v. injections of FC-336 after tumor inoculation or the co-injection of FC-336
with tumor cells caused significant inhibition of experimental liver metastasis. FC-336 significantly
increased the survival rate for mice compared to untreated controls when co-injected intraportally with
tumor cells or intravenously administered after tumor inoculation. Furthermore, FC-336 inhibited the
invasion, migration and adhesion of tumor cells iz vitro, but it was not more inhibitory than RGDS
peptide. Zymographic analysis revealed that FC-336 inhibited the degradation of a gelatin substrate by
matrix metalloproteinases (MMPs) produced by tumor cells, while RGDS peptide did not affect the
enzymatic degradation. These results indicate that the pseudo-peptides of RGD sequence, possessing the
inhibitory property of degradation by MMPs differently from the original RGD-containing peptides, may
provide an advantageous and useful basis for preventing tumor metastasis.
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