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Inhibitory Effect of Deer Antler on Osteoclastic Bone Resorption
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We have previously shown that water extract of deer antler (WEDA) inhibited RANKL-mediated osteoclast
differentiation from bone marrow macrophages by suppressing c-Fos and NFATc1 expression. Thus, we examined the
effect of WEDA in inflammation-induced bone loss in vivo. Here we found that WEDA inhibited osteoblast-supported
osteoclast differentiation induced by lipopolysaccharide (LPS). However, WEDA did not suppress the expression of
receptor activator of NF-xkB ligand (RANKL) in response to LPS in osteoblasts. WEDA also inhibited the bone
resorptive activity of mature osteoclasts. To examine the effect of WEDA on bone loss, when LPS injected
subcutaneously in mice, bone loss was greatly increased, but WEDA treatment inhibited LPS-mediated bone loss.
Taken together, we conclude that WEDA inhibited osteoclast differentiation and bone resorption in vitro and in vivo.
Thus WEDA may be useful in the treatment of bone-related disorders.
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receptor activator of NF-kB (RANK) &A1& Hdst =
Zo A Bd3= RANK ligand (RANKL)®} macrophage-colony

* WAAZAL  HU, A A4 3442, ATl o Ho g s Rt
- E-

e H
gl

=

mail : mkchoi@wku.ac.kr, - Tel : 063-850-6761

- A4 2009/11/16 - 73 : 2009/11/30 - A€ : 2009/12/11

stimulating factor (M-CSF)2] #=rell 23| 4] 23R
RANKL>  tumor (TNF)-related
activation-induced cytokine (TRANCE), osteoprotegerin (OPG)
ligandeZ} 1= Bejw TNF AEe Ale|EFRQICZE &8t T
HEoM BAEE AolE7II0E A& AT, RANKLE
AL G0l TL AF]E7IRIC 2 RANKLO] 2 € A
FolA stEAEe] Fgo] AAHAL AAF AT F=
9. RANKLS tHE ZZA XA 2FdA= T interleukin
1 (IL-1), prostaglandin E2 (PGE2)9} 1a, 25-dihydroxyvitamin
D3 (VitD3)5 9] Aol 9ja] Ldo] FEAT. DA EoA
43 5= RANKSF RANKLY] A2 sh3A 29| L3k Fa3
oy NE A2eEds AFAZT 53] mitogen-activated
protein kinase (MAPK)<! p383 JNK 18]35 ZA}1#IQ] NF-kB
5 GIFAE E3lol] B4AQ HAFJUAL c-Fos} nuclear factor
of activated T cells (NFAT)c19] 28-S 7 s, g A
AFQIAF Mi transcription factor (MITF)9} PU.10| ST A £ o] £
st Fostrta AN o] AAIAELS FEA X AF

¢l tartrate resistant acid phosphatase (TRAP), calcitonin

necrosis factor
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receptor, osteoclast-associated receptor (OSCAR)E <] LdS
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A AREHAL e oS ARA 2 F AS ABAIR]
selective estrogen receptor modulator(SERM)$} bisphosphonate

£ W4 4F0R B Agel BEsm A A2 wa

01)1

(F12)el A FZ3 tanshinone 1A, =ZUF FEE, =89
chloroform F&E°] A X9 £ 2 7|50 &L3t 45

dehdthn wRaSie . Ade A2 k8, AR, 73, =
Aol shEAEe w8 @ 7152
2 23] o

o A8 A8AZ AMHEEHT BEE X
gy RaE g, uelA )
na]oﬂ,q 589 92 AFsaA sAn *M] LH BEAE

ZHEo A wEsE RANKLY 85 99 T /H]_,_oﬂ}ﬂ ul
54 RANKLS oJ3] FZH % 840] 4550 = B47} =
o Axe Y3 45 A lipopolysaccharlde (LPS)=

lN e
‘e
-
=
>
X
_>|4_,

pp
ox
2
=

£l

olgate] ZFAE A FFAE B Ve 549
#H5 HstA o & A% AF RdA 589 &

39E
3 AZsnn sk

A g U

HE&(EYIE, ) ddd dxd =FoMe} go] F
Z3ld A 22 A9 VitD3, PGE2, LPS, TRAP £9&

Sigma Aldrich(St. Louis, MO, US.A)AFelA 913t
Hydroxyapatite-coated plate= 2 2~FE(Z3t, d)ALe] A F&

g3,

2. A E Z3hel| VA= H8 &3

ZFAZE A7) Y8 ICR 558 AHY Hyg=y A4S
st F £48 FE loc FAVIZ A FFAEE &
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£ 48-well plateo] 37}3}ar LPS9Jr lﬂ%— FE=S FA5to 64
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d
At Adl A3 Al E= TRIzol
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reverse
transcriptaseE ©|
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5-CAGGTTTGCAGGACTCGAC-3" ;
5-AGCAGGGAAGGGTTGGACA-3 " GAPDH sense,
5-ACCACAGTCCATGCCATCAC-3* ; GAPDH antisense,
5-TCCACCACCCTGTTGCTGTA-3" ; PCR ¥, PCR AH&2 1%
agarose geloll Al A7]9 53l Et-Br2 FA3te] UV delA &

RANKL  antisense
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Fig. 1. Effect of water extract of deer antler (WEDA) on
LPS-induced osteoclast differentiation. (A) Bone marrow cells and
osteoblasts were cocultured for 6 days with LPS (1 ug/ml) in the presence of
increasing concentrations of WEDA (ug/ml). Cells were fixed in 3.7% formalin,
permeabilized in 0.1% Triton X-100, and stained for TRAP. (B) TRAP-positive cells
were counted as osteoclasts. Significant difference from control (no treatment) is
marked by an asterisk. n.s., not significant.
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Fig. 2 Effect of WEDA on the expression of RANKL induced by
LPS. (A) Osteoblasts were pretreated with or without WEDA (100 pg/ml) for 1
hour and then treated with LPS (1 ug/ml) for the indicated time. Total RNA was
isolated from the cells and the expression of RANKL and GAPDH mRNA was
analyzed by RT-PCR. (B) Relative levels of RANKL mRNA was quantified using
Image Pro-plus program version. 4.0 and normalized to GAPDH.
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2 44597 WE 2ZA X 23 RANKLE ] =& 3
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Fig. 3. Effect of WEDA on osteoclastic bone resorption. (A) Bone
marrow cells and osteoblasts were co—cultured for 6 days in the presence of VitD3
and PGE2. Mature osteoclasts were seeded on hydroxyapatite-coated 48-well plates
and then treated for 24 hours in the presence of the WEDA concentrations. (B)
Pit area (indicated by the arrows) was quantified using Image Pro-plus program
version. 4.0. *P<0.05, significant differences from no WEDA treatment.
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Fig. 4. Effect of WEDA on LPS-induced bone loss. (A) 6-week-old ICR
mice were injected subcutaneously at the calvaria with WEDA (1 mg/mouse)
and/or LPS (30 pg/mouse). Mice were sacrificed 5 days. Calvarial bones were
isolated, fixed in 4% paraformaldehyde for 1 day, decalcified with 12% EDTA, and
embedded in paraffin. Sections were stained with H&E. (B) Bone volumeftissue
volume (BV/TV) was analyzed using the histomorphometric results. Significant
difference between the indicated groups are marked by an asterisk.

Fig. 5. Effect of WEDA on osteoblast differentiation. Osteoblasts were
cultured for 7 days with ascorbic acid (50 pg/ml) and B-glycerophosphate (10
mM) in the presence of increasing concentrations of WEDA (ug/ml). Cells were
fixed in 3.7% formalin and stained for alkaline phosphatase.
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Toll-like receptor 49} A3 myeloid differentiation protein
88 (MyD88)> 43} 27|11 o2

2 ZFA XA RANKLS] 2@ F31d sh=A X £3&
FESTR Ruf gt aeu LPSE Hed 2FA TelA
THEE RANKLS 58 FEE9] o JA=HA Lutt(Fig.
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c-Foso} NFATc19] 2d2 At dZAE L35 JATH
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£ xdste xIAxdE 9T glo] SFAXAA FIAER
o &3l AfHoE #o v & 5 Utk
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71 & 542 MEo] FEAIL clear zoneo] 4 HT. 53]
g A E7F Fell B2317] 9304 clear zoneel integrins #E
st=H avB3 integrin®] & XEWo| RGD (arginine-glycine-
aspartic acid) sequenceE A3t Zo] FAETh Fo F2H
FEAEE T FF F9)o] Ht, cathepsin K, TRAPSS #H]
3t F& F4P. H2 calcitonin®o] FZAH ¥ AE xS
33t F F5E AATTRT RuHAGY. 0|59 ArE F
o FEAEY FFo] Fasitt & 4 ok B AFNAN 5§
FEEL 239 ¥ F45 dAdde RS FASAtFig. 1,
3). H1& gFM o &7 H+, cathepsin K, TRAPS] #H]9
g 58 FE2EY aRE AFA ReAAT 5§ FEELS
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