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To prevent and treat the osteoporotic fracture, more attention should be paid in old age patients. Osteoclast
which has ability to bone resorption is originated from hematopoietic cell line and plays a key role osteoporotic bone
loss. Rubi Fructus has been widely used in Oriental medicine. Extracts of the leaves and fruit of Rubus species have
been used in various countries as natural remedies to treat diabetes, infections, colic, and burns. However, the effect
of extract of Rubi Fructus (fruit of Rubus coreanus Mig.) in osteoclast differentiation remains unknown. Thus, we
evaluated the effect of Rubi Fructus on receptor activator of nuclear factor-xB ligand (RANKL)-induced osteoclast
differentiation. Here we found that Rubi Fructus significantly inhibited osteoclast differentiation induced by RANKL. Rubi
Fructus suppressed the activation of p38 pathway and NFxB in bone marrow macrophages (BMMs) treated with
RANKL. Also, Rubi Fructus significantly inhibited the mRNA expression of c-Fos, tartrate-resistant acid phosphatase
(TRAP), osteoclast-associated receptor (OSCAR), nuclear factor of activated T cells (NFAT)c1 and cathepsin K in
BMMs treated with RANKL. Particularly, Rubi Fructus greatly inhibited the protein expression of c-fos and NFATc1.
especially in the case of NFATc1 expression, a master transcription factor of the differentiation of osteoclasts is very
important step for osteoclastogenesis. Taken together, our results demonstrated that Rubi Fructus may be useful
treatment option of bone-related disease such as osteoporosis and rheumatoid arthritis.
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stH o] F TP Bol @A AHEEI e AL 5% ICR AFE 25 9=z AN ¥ dE=%
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71Ed FelA HEE AFM FF FE2EW &
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W AeEEoA Bol AuE 3 ostd Fd9 HrsE M-CSF (30 ng/ml)o} 524 FE2ES FEHE st 39zt
FAATNA AN EYA R B3] HH £S5 A don W FstATh 3¢ F, XTIT & 50 wE 2429 wellol] H7hsta
g A Ark Eg HZ g2 A7 S0 AHEA B2 o 4A)1ZF #l9¥ & ELISA reader (Molecular Devices, CA, USA)E
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711 AR AE APES FEdthE Buvt glo] Rt Hol wzl RNAZS & & E23 RNA 1 pge oligo dT
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5-CCAAGGAGCCAGAACCTTCGAAACT-3;
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BEEAE B2 5539 Y 558 F 2AT ¢ 52 Cathepsin K antisense,
Azl d%Y. Human RANKL¥ M-CSF&= Peprotech 5- ACGGAGGCATTGACTCTGAA-3;
(London, UK)A}e] A Y39, XTT assay kit Roche 5-GAPDH sense, 5-ACCACAGTCCATGCCATCAC-3’;
(Indianapolis, IN, USA)AFll Al 9} 8t Phospho (p)-JNK, GAPDH antisense, 5-TCCACCACCCTGTTGCTGTA-3’
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Fig. 1. Inhibiton of RANKL-induced osteoclast differentiation by
water extract (WE)-Rubi Fructus. (A) Bone marrow macrophages (BMMs)
were cultured for 4 d with M-CSF (30 ng/ml) and RANKL (100 ng/ml) in the
presence of WE-Rubi Fructus. Cells were fixed in 3.7% formalin, permeabilized with
0.1% Triton X-100, and stained with TRAP solution. TRAP-positive cells were
photographed under a light microscope (Magnification: x100) (B) TRAP-positive
cells were counted as osteoclasts. Asterisks (+) indicate statistical differences from
the control (p < 0.05). (C) BMMs were cultured for 3 days with M~CSF (30 ng/ml)
in the presence of WE-Rubi Fructus. After 3 d, 50 ul of XTT reagents were added
to each well, and the cells were incubated for 4 h. The absorbance was measured
at 450 nm using a microplate reader.
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Fig. 2. WE-Rubi inhibits RANKL-induced NFATc1

Fructus
expression. BMMs were pretreated with WE- Rubi Fructus for 1 h and then
stimulated with RANKL for the indicated times. Total RNA was obtained at the
indicated time points. The mMRNA expression levels of the indicated genes were
analyzed by RT-PCR.
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Fig. 3. Inhibition of RANKL-induced c-Fos and NFATc1 expression
by WE-Rubi Fructus. BMMs were pretreated with or without WE- Rubi Fructus
(10pg/ml) for 1 h and then stimulated with RANKL (100 ng/ml) for the indicated
time. The cell lysates were analyzed by Western blotting with antibodies for c-Fos,
NFATc1, and actin.
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Fig. 4. Effect of WE-Rubi Fructus inhibits the activation of p38
pathway and NF-kB. BMMs were pretreated with or without WE- Rubi Fructus
(10pg/ml) for 1 h and then stimulated with RANKL (100 ng/ml) for the indicated
time. The cell lysates were analyzed by Western blotting with the indicated
antibodies.
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