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Fig. 1. Effect of kinsenoside on bone resorption by osteoclasts.

(A). Raw 264.7 cells were stimulated with kinsenoside (10, 25 and 50 [[]M) in the
presence of RANKL (50 ng/ml). The cells were cultured for 7 days on Bio Coat™
Osteologic™ plate. To observe resorption pits, the cells on Bio Coat™ Osteologic™
plate were removed. (B). Pit areas on the plates were quantified using the Image J
program, are marked by an asterisk. Values were mean + SD (n = 3). **P < 0.01 as

compared with the RANKL + vehicle group.
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Fig. 2. Kinsenoside suppresses the migration Raw 264.7 cells.

Raw 264.7 cells were incubated with varying concentrations of kinsenoside in the
presence of RANKL (50 ng/ml) for 24 h. Migrating cells were photographed under
phase contrast microscopy. Values were mean + SD (n = 3). **P < 0.01 as compared

with the RANKL + vehicle group.
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Fig. 3. RANKL induces MMP-9 expression in Raw 264.7 cells.

(A). Time dependence of RANKL increase of MMP-9 expression, the cells were
cultured in 1% serum medium at 37 °C for the indicated times. Conditioned media
were collected and analyzed by gelatin zymography. (B). Time dependence of
RANKL-induced MMP-9 mRNA expression, the cells were grown to confluence on
24 well plate and incubated with RANKL for the indicated time. The isolated RNA
samples were analyzed by RT-PCR, using the primer specific for MMP-9 and GAPDH.
Values were mean + SD (n = 3). * P < 0.01 as compared with the control group. *P <

0.05, **P < 0.01 as compared with the RANKL + vehicle group.
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Fig. 4. Kinsenoside inhibits RANKL-induced MMP-9 expression.

Cells were treated with RANKL for 24 h in the absence or presence of kinsenoside.
(A). Conditioned media were collected after 24 h and then Western blot was
performed. (B). The MMP-9 mRNA expression in the cells was analyzed by RT-PCR.
Values were mean + SD (n = 3). *P < 0.01 as compared with the control group. *P <

0.05, **P < 0.01 as compared with the RANKL + vehicle group. Con: control.
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Fig. 5 Kinsenoside inhibits in RANKL-induced MMP-9 promoter.
Raw 264.7 cells were transiently transfected with a pMMP-9-Luc reporter plasmid
and incubated for 24 h. They were then incubated for 60 min with kinsenoside before
stimulation with RANKL or control buffer for 24 h. Values were mean + SD (n = 3).
# P < 0.01 as compared with the control group. *P < 0.05, **P < 0.01 as compared

with the RANKL + vehicle group. Con: Control.
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Fig. 6. Kinsenoside inhibits the expression of the MMP-9 through suppression of
RANKL-stimulated MAPK and AP-1 activity.

Cells were treated with RANKL for 24 h in the absence or presence of kinsenoside,
PD98059, SB203580, SP600125 and tanshinone. (A). Conditioned media were
collected after 24 h and then Western blot was performed. (B). The MMP-9 mRNA
expression in the cells was analyzed by RT-PCR. (C). Effects of kinsenoside on
RANKL-induced phosphorylation of three MAPKS signaling pathways. (D). Effects
of kinsenoside on RANKL-induced c-fos nuclear translocation.Values were mean £
SD (n = 3). ¥P < 0.01 as compared with the control group. *P < 0.05, **P < 0.01 as
compared with the RANKL + vehicle group. Con: Control, PD : PD98059, SB :

SB203580, SP : SP600125
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Fig. 7. Kinsenoside inhibits the expression of the MMP-9 through suppression of
RANKL-stimulated ROS and NF-[T]B activity.

Cells were treated with RANKL for 24 h in the absence or presence of kinsenoside
and tanshinone. (A). Conditioned media were collected after 24 h and then Western
blot was performed. (B). The MMP-9 mRNA expression in the cells was analyzed by
RT-PCR. (C). Effects of kinsenoside on RANKL-induced ROS. DCF fluorescence
was quantified. (D). Raw 264.7 cells were pretreated with NAC, SB203580, PDTC
and tanshinone exposed to RANKL to analyzed the phosphorylation of p38 kinase.
Values were mean + SD (n = 3). P < 0.01 as compared with the control group. *P <
0.05, **P < 0.01 as compared with the RANKL + vehicle group. Con: Control,

Tan:tanshinone.
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