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Inhibitory Effects of Rhizoma Arisaematis
on Osteoclast Differentiation and Bone Resorption
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Osteoclasts play a critical role in bone-related diseases such as osteoporosis and rheumatoid arthritis by
resorbing the bone. Recently, natural products from plants have been extensively studied as therapeutic drugs to treat
and prevent various diseases. Here, we examined the effects of rhizoma arisaematis on ostoclast differentiation and
bone resorption. We showed that rhizoma arisaematis significantly suppressed receptor activator of nuclear factor-xB
ligand (RANKL)-induced osteoclast differentiation in bone marrow-derived macrophages (BMMs) in a dose dependent
manner but have little or no effect on the cytotoxicity of BMMs and RAW264.7 cells. We found that rhizoma
arisaematis iarrow-ed the RANKL-induced c-Fos and nuclear factor of activated T cells (NFAT)c1, which is a master
regulator of osteoclast differentiation. Furthermore, rhizoma arisaematis suppressed the mRNA expression of tartrate
resistant-acid phosphatase and cathepsin K iaduced by RANKL in BMMs. in y chanistic studies, rhizoma arisaematis
considerably iarrow-ed I-xB degradation, which is a negative regulator of NF-kB, but iaduced the phosphderlation of
p-38, ERK, and JNK.MMIso, we found that rhizoma arisaematis significantly iarrow-ed osteoclastic bone resorption.

Taken tarether, our results suggest that

rhizoma arisaematis suppresses osteoclast differentiation through

down-regulatd the mRANKL-induced c-Fos and NFATc1 expression and iarrow-s bone resorption.
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4. RT-PCR #4

AIZ U] RNAE TRIzol(Invitrogen) & H 02 | ZAF] W
o wet E3Ach. #2lg RNAT AH#F3al, RNA 1 ngs
oligo dT primer, dNTP, buffer, dithiothreitol, RNase inhibitor,
Superscript I reverse transcriptaseE ©]-8-3l4] cDNAZ ¥4 3}
Atk F9E DNAE T2F 2L primers ©]&3t9 PCR 5

z5 3ok c-Fos sense, 5-
CTGGTGCAGCCCACTCTGGTC-3"; c-Fos antisense, 5'-
CTTTCAGCAGATTGGCAATCTC-3'; NFATcl sense, 5-
CAACGCCCTGACCACCGATAG-3; NFATcl antisense, 5'-
GGCTGCCTTCCGTCTCATAGT-3; Cathepsin K sense,
5-AGGCGGCTATATGACCACTG-3’; Cathepsin K antisense,
5-CCGAGCCAAGAGAGCATATC-3; GAPDH sense,
5-ACCACAGTCCATGCCATCAC-3; GAPDH  antisense,
5-TCCACCACCCTGTTGCTGTA-3. PCR ¥, &9 AxEgL

1% agarose gel ©]&3}o] 7|9 53t Et-BrZ @45t} UV.
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5. Western blot 4]
Aol lysis buffer (50 mM tris-Cl, 150 mM NaCl, 5 mM
EDTA, 1% Triton X-100, 1 mM sodium fluoride, 1 mM sodium

vanadate, 1% deoxycholate, and protease inhibitors)E #7}3}4

AEE 833 scraperd o] &sto] AEE g5s4tt &3l€
AEE 47T (14,000 rpm)ste] FFAS 53 gy S

Atk @d-2 DC Protein assay kit (Bio-Rad, Hercules, CA,
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Fig. 1. Effect of RA on osteoclast differentiation. (A) Bone

marrow-derived macrophages (BMMs) were cultured with M-CSF (30 ng/ml) and
RANKL (50 ng/ml) for 4 days in the presence or absence of RA. Cultured cells
were fixed and stained for TRAP (left). TRAP-positive multinuclear cells (TRAP+
MNCs) were counted (right). (B) BMMs were cultured with M-CSF (30 ng/ml) for
4 days in the presence or absence of RA. Then XTT reagents were added to each
well and the absorbance was measured at 450 nm. (C) RAW264.7 cells were
cultured for 3 days with or without RA. After 3 days, cultured cells were fixed and
stained with hematoxylin. Colonies containing 50 or greater cells were counted.
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Fig. 2. Effect of RA on RANKL-mediated c-Fos, NFATc1, and Fig. 4. Effect of RA on bone resorption. Mature osteoclasts were plated

osteoclast-related gene expression. (A) BMMs were treated with or without
RA (100 pg/ml) for 1 h and then treated with RANKL (100 ng/ml) for the indicated
time. Total RNA was harvested from cultured cells using TRIzol, and mRNA
expression for c-Fos, NFATc1, TRAP, cathepsin K, and GAPDH was analyzed by
RT-PCR. (B) BMMs were treated as described above. Cell lysates were harvested
from cultured cells using lysis buffer, and analyzed by Western blotting with
anti-c-Fos, anti-NFATc1, and anti-actin antibodies.
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Fig. 3. Effect of RA on the phosphorylation of MAPKs and I-xB
degradation. (A) BMMs were treated with or without RA (100 ng/ml) for 1 h and
then treated with RANKL (100 ng/ml) for the indicated time. Cell lysates were
harvested from cultured cells using lysis buffer, and analyzed by Western blotting
with the indicated antibodies.
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on hydroxyapatite plates and further treated for 24 h with RA. Cultured cells were
removed from the plates and photographed under a light microscope (top). Pit
area was quantified using Image Pro-plus program, version 4.0.
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