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Effect of Water Extract of Aloe
in RANKL-induced Osteoclast Differentiation
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Osteoporosis is the leading underlying cause of fractures, particularly in postmenopausal women, due to the loss
of estrogen-mediated suppression of bone resorption. More than 50% of adults 50 years of age or older are estimated
to have osteoporosis. Osteoclast which is main target for treatment of osteoporosis is originated from hematopoietic
cell line. Aloe has been widely used in worldwide country as a coadjuvant medicine. Extracts of the leaves of Aloe
have been used in condition to improve dermatologic problem such as seborrheic dermatitis, aphthous stomatitis,
xerosis, lichen planus and has been known to exert anti-inflammatory, anti-oxidant and anti-tumor effects. However,
despite the popularity of aloe as a plant food supplements, the evaluation of its efficacy as a possible therapeutic
option for osteoporosis remains scarce. Thus, we evaluated the effect of Aloe on receptor activator of nuclear factor-xB
ligand (RANKL)-induced osteoclast differentiation. Here we found that Aloe significantly inhibited osteoclast
differentiation induced by RANKL. Aloe suppressed the activation of p38 pathway and NFxB in bone marrow
macrophages (BMMs) treated with RANKL. Also, Aloe 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, Aloe greatly inhibited the protein expression of
c-fos and NFATc1. Taken together, our results suggested that Aloe may be useful tool for treatment of osteoporosis
by inhibition of osteoclast differentiation.
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1. AR

=3(HEE EE FE39 Y 558 F 20 ¢ F
A 7Azx3te] dth. Human RANKLY M-CSF= Peprotech
(London, UK)AFA  #918} 3L, XTT assay kite= Roche
(Indianapolis, IN, USA)Atell Al 943kt Phospho (p)-JNK,
JNK, p-ERK, ERK, p-p38, p38, I-kB @A+ Cell Signaling
Technology (Beverly, MA, USA)ALS] AlFS& AHE-3F T c-Fos

9} NFATcl &A= Santa Cruz Biotechnology (Santa Cruz, CA,
USA)ALl A 48T
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7 2t}

c-Fos sense, 5'- CTGGTGCAGCCCACTCTGGTC-3;

c-Fos antisense, 5'- CTTTCAGCAGATTGGCAATCTC-3;

NFATc1 sense, 5'- CAACGCCCTGACCACCGATAG-3;

NFATc1 antisense, 5- GGCTGCCTTCCGTCTCATAGT-3’;

TRAP sense, 5-ACTTCCCCAGCCCTTACTAC-3’;

TRAP antisense, 5'-TCAGCACATAGCCCACACCG-3;

OSCAR sense,

5-CTGCTGGTAACGGATCAGCTCCCCAGA-3’;

OSCAR antisense,

5-CCAAGGAGCCAGAACCTTCGAAACT-3;

Cathepsin K sense, 5-CACTGCTCTCTTCAGGGCTTS';

Cathepsin K antisense,

5- ACGGAGGCATTGACTCTGAA-3;

5-GAPDH sense, 5-ACCACAGTCCATGCCATCAC-3’;

GAPDH antisense, 5-TCCACCACCCTGTTGCTGTA-3'.

PCR ¥, % E (DNAT 1% agarose geldllA #8331
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Fig. 1. Inhibition of RANKL-induced osteoclast differentiation by

water extract Aloe. (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-Aloe.
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-Aloe. After 3days, 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.

Cathepsin-K

OSCAR
NFATc1

c-Fos

GAPDH

Fig. 2. WE-Aloe inhibits RANKL-induced gene expression. BMMs were
pretreated with WE-Aloe (10 pg/ml) 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-Aloe. BMMs were pretreated with or without WE-Aloe (10 pg/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-Aloe inhibits the activation of p38 pathway and
NF-kB. BMMs were pretreated with or without WE-Aloe (10 pg/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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