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| ABSTRACT |

Inhibitory Effects of Ursolic Acid from Prunella Vulgaris on Osteoclast
Differentiation

Ja-Kyung Heo, Deok-Sang Hwang, Jin-Moo Lee
Chang-Hoon Lee, Jun-Bock Jang, Kyung-Sub Lee
Dept. of Korean Gynecology, College of Korean Medicine, Kyung-Hee University

Purpose: This study was conducted to evaluate the inhibitory effect of ursolic
acid from Prunella vulgaris on osteoclast differentiation.

Methods: MTT-assay was performed to estimate cytotoxicity of ursolic acid
from Prunella vulgaris in BMMs stimulated with M-CSF. TRAP staining, TRAP
activity and Real-time PCR were performed to know the inhibitory effect on
osteoclast differentiation. Actin ring formation were analysed to observe the effect
of ursolic acid from Prunella vulgaris.

Results: Ursolic acid from Prunella vulgaris has no cytotoxicity at the concentration
of 1 pg/ml or lower. Ursolic acid decreased the number of TRAP positive cells and
the expression of NFATecl gene, c-Fos gene, TRAP and OSCAR in BMMs stimulated
with RANKL. Ursolic acid restrained the formation of actin ring. Ursolic acid
inhibited NF-xB activity by inducing degradation of p-IkBa.

Conclusions: Ursolic acid from Prunella vulgaris has the inhibitory effect of
osteoclast differentiation and bone resorption. Futher studies are needed to treat
osteoporosis by usolic acid from Prunella vulgaris.

Key Words: Ursolic Acid, Prunella Vulgaris, Osteoclast, NFATcl, C-Fos, OSCAR.,
TRAP
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Cell viability {relative to control}

24 48
Time(hr)

Fig. 1. Cytotoxicity of Ursolic Acid from
Prunella Vulgaris on BMMs

2. JFAHE £3} oA &£

1) TRAP 34

TRAP A % TRAP positive cells
du)H oz #Zs A7} ursolic acid 0.1,
0.5 2 1 uMellA] gzl vlsf x5 ¢
Ex oz AAH A (Fig. 2A).
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Fig. 2. Effect of Ursolic Acid from Prunella Vulgaris on Osteoclast Differentiation

Induced by RANKL.
A @ Cells were fixed and TRAP stained

B : TRAP-positive cells were counted as osteoclasts
C : TRAP activity were measured using absorbance

(*p<0.05, **p<0.01 compare to control)

3. A £3}
5&2 d94 =23
1) NFATecl. c-Fos, TRAP ¥ OSCAR
g2H 2 B3] A E:2 ARSEE NFATCL
c-Fos, TRAP % OSCAR®]| Real-time PCR
A3} ozl ¥ ursolic acid 0.1, 0.5
21 uMelA 25 JAHA S, 1 pMel

A 2d g A

Al 7H el JA H Aok (Fig. 3A).
2) p-1kBa
FZAE 3] E2AH A5 FR
NF-xBell dj3A tetr 7] 9]3}e p-IkBa
= western bloto2 &<el3 Az dx
o] B]&ll ursolic acid 1 uMolA <¢lArE=
IkBa A% 7}=7} oFsHA Jeldek(Fig. 3B).
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Fig. 3. Effect of Ursolic Acid from Prunella Vulgaris on the Expression of NFATecl,
C-Fos, TRAP, OSCAR and NF-xB Signal

A : Gene expression levels of each genes are measured by Real-time PCR

B : Cell lysates were analyzed by Western blotting with antibody to specific for phosphorylated IxBa
(* @ p<0.05, ** : p<0.01 ., compare to control group)

4. Actin ring A JA = 25 dAlEg e 1 uMelA 71 wel
Actin ring A2 2ol Blsl EALE A = Ao (Fig. 4).
A& ursolic acid 0.1, 0.5 2 1 uMelA

Control 0.1uM 0.5uM 1uM
Fig. 4. Inhibitory Effect of Ursolic Acid from Prunella Vulgaris on Actin Ring Formation
in BMMs Stimulated with RANKL.
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