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Abstract : We examined the anti-invasive activity of ginsenosides Rh;, Rh. on the highly metastatic
HT1080 human fibrosarcoma cell line. In vitro invasion assay showed ginsenoside Rh. reduced tumor
cell invasion through a reconstituted hasement membrane in a transwell chamber more than gin-
senoside Rh,. Significant down-regulation of matrix metalloproteinase-9 (MMP-9) hy ginsenosides
Rh; and Rh. was detected by Northern blot analysis. However, the expression of MMP-2 was not af-
fected by Rhy and Rh.. The expression of tissuc inhibitor of metalloproteinase-2 (TIMP-2) was in-
creased by Rh, after 0.5, 1 or 3 day-treatment but reduced after 6 day-treatment. However, the ex-
pression of TIMP-2 was not changed by treatment with Rh.. Plasminogen activator inhibitor (PAD

and urokinase-type plasminogen activator (uPA) were not changed by treatment with Rh, and Rh.
for 3 and 6 days. Quantitative gelatin-based zymography confirmed a markedly reduced expression
of MMP-9 but MMP-2 after treatments with ginsenosides Rh, and Rh.. These results suggest that
down-regulation of MMP-9 contributes to the anti-invasive activity of ginsenosides Rh, and Rh. in
the HT1080 cells.
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Fig. 1. Effects of ginsenosides Rh1 and Rh2 on the
invasion of HT1080 cells. In vitro invasion as-
say was conducted with HT1080 cells treat-
ed with ginsenosides Rh1 or Rh2 (50 ug/ml)
and untreated. Invaded cells were examined
by light microscopy (X 200).
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Fig. 2. Anti-invasive activity of ginsenostdes Rhl and
Rh2. After treatment with 50 pg/ml ginse-
nosides Rhl and Rh2 for 3 or 6 days, the cul-
tured HT1080 cells were incubated in a trans-
well chamber for 16 h. The number of invaded
cells was counted, and mean values were det-
crmined under <400 light microscopy.
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Fig. 3. Effects of ginsenosides Rhl and Rh2 on the
expression of MMPs, PAI and uPA in HT1080
cells. HT1080 cells were treated with 50 pg/
m/ ginsenosides Rhl and Rh2 and cultured
for 0.5, 1, 3 or 6 days. Total RNA from the
cells was electrophoresis and transferred to
zeta membrane.” Northern blots were per-
formed by hybridizing the membrane with
“P-labeled cDNA probes of MMP-2, MMP-9,
TIMP-2, PAI and uPA. MMP, matrix metal-
loproteinase; TIMP, tissuc inhibitor of metal-
loproteinase; PAI, plasminogen activator in-
hibitor; uPA, urokinase-type plasminogen ac-
tivator
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Fig. 4. Effects of ginsenosides Rhl and Rh2 on the ac-
tivity of MMPs. After treatment with 50 ug/
m/ ginsenosides Rh1 and Rh2 for 3 or 6 days,
the cultured media were used in gelatin-based
electrophoresis and stained with Coomassie bril-

liant blue.
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