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Abstract

Chrysanthemum indicum L. (Asteraceae) is a common traditional herbal medicine used for the treatment of
inflammation, hypertension, and respiratory diseases due to its strong antagonistic function against inflammatory
cytokines. In this study, the effects of Chrysanthemum indicum L. extract (CIE) on the function of osteoblastic
MC3T3-E1 cells and the production of local factors in osteoblasts were investigated. CIE (100 pg/mL) sig-
nificantly increased the growth of MC3T3-E1 cells and caused a significant elevation of alkaline phosphatase
(ALP) activity, and the deposition of collagen and calcium in the cells (p<0.05). The effect of CIE in increasing
cell growth, ALP activity, and collagen content was completely prevented by the presence of 1 pM tamoxifen,
suggesting that CIE’s effect might be partly involved in estrogen-related activities. These results indicate that
the enhancement of osteoblast functionality by CIE may prevent osteoporosis and inflammatory bone diseases.
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Fig. 1. Effect of CIE on the growth in MC3T3-E1 cells.
MC3T3-E1 cells were cultured in the presence or absence of CIE
(A), and in combination with 100 pg/mL CIE and 1 pM tamoxifen
(Txf) (B) for 48 hr. Data shown are mean+ SEM, expressed as
a percentage of control (cells not treated with CIE) and the control
value was 0.35720.005 OD per 2 X 10" cells. Significant differences
from control at “p<0.05. CIE: Chrysanthemum indicum L. extract.
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Fig. 2. Effect of CIE on the alkaline phosphatase activity of
MC3T3-E1 cells. MC3T3-E1 cells were cultured in the presence
or absence of CIE (A), and in combination with 30 pg/mL CIE
and 1 pM tamoxifen (Txf) (B) for 48 hr. Data shown are mean
+SEM, expressed as a percentage of control (cells not treated
with CIE) and the control value was 9.37+0.40 unit/ mg protein.
Significant differences from control at ‘p<0.05. CIE: Chrysanthe-
mum Iindicum L. extract.
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collagen $#H2 T= =421 F7F 43S Yo, 200
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Fig. 3. Effect of CIE on the collagen synthesis of MC3T3-
E1 cells. MC3T3-El cells were cultured in the presence or
absence of CIE (A), and in combination with 200 pg/mL CIE
and 1 pM tamoxifen (Txf) (B) for 48 hr. Data shown are mean
+SEM, expressed as a percentage of control (cells not treated
with CIE) and the control value was 6.82+0.12 pg per 2% 10*

cells. Significant differences from control at p<0.05. CIE: Chry-
santhemum indicum L. extract.
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ste MEY MEE 7d EdEHRR 7743
AAE Hrrl A5 vl g 3oh(42,43).

E3}l3A o] 523 mineralization A%+ Alizarin Red
stainingS AF&-3}] calcium®] I A& Aot F
71438 97355 43171 A3l alizarin red2 {43} 4
A 3)3ES 10% cetylpyridinium chloride®Z =¢ OD
e S48t AHEAS UErd A, A dee FEE

o el = 21&F 0 & mineralizationd] 7} AEFS B
o E3} 1294 200 ug/mL FE=NA 111% mineraliza-
tiong Holm iz HIs) foZ <l xeo]lE e A
(p<0.05)(Fig. 4).
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Fig. 4. Effect of CIE on the mineralization of MC3T3-E1
cells. MC3T3-El1 cells were cultured in the presence or absence
of CIE for 48 hr. Calcium forms an alizarin red-calcium com-—
plex in a chelation process. Data shown are mean=+SEM, ex—
pressed as a percentage of control (cells not treated with CIE)
and the control value was 0.3374+0.017 OD per 2% 10" cells.
Significant differences from control at p<0.05. CIE: Chrysan-
themum indicum L. extract.
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