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ABSTRACT : Osteoporosis induces a bone mineral density loss due to imbalance of bone homeostasis that is achieved by
osteoclasts (which are involved in bone resorption) and osteoblasts (which are involved in bone formation). Thus, this study
was performed to evaluate the effects of hot water extract of the Achyranthes bidentata Blume (ABB) and Panax ginseng
(Gin) on osteoclast and osteoblast differentiation. In this study, there was no cytotoxicity by ABB, 50 and 100 pg/ml of Gin
significantly decreased cell viability of RANKL-induced osteoclast in RAW264.7 cell (p < 0.01). But, it was 50 pug/ml of ABB
and Gin mixtures increased due to protective action of ABB. Furthermore, Gin contained groups (Gin, ABB and Gin mix-
tures) were inhibitory effects on osteoclast differentiation and bone resorption, and increased in osteoblast differentiation
activity. Gin clearly inhibited RANKL-induced osteoclast differentiation by decreased calcitonin and TRAP (p < 0.01). Also,
these extracts significantly increased calcium accumulation formation of osteoblastic differentiation reagents-induced osteo-
blast in MC3T3-E1 cell (p < 0.05). These results suggest that ABB and Gin mixtures may be a potential as drug for the treat-
ment of osteoporosis.
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Moo Ak o FasH
A ELQ] S /A M| (monocyte/macrophage)Z5-E T

=3l 328 o} (EERZ ), tiAbd A 3 & AP xr BilEe dJZHEE ZYREAE (hematopoietic
Aol ¢ T3 e FAAAEASA A Qxpe] wistE wH precursor)?| A1 F-2 3 (Boyle et al, 2003), macrophage
H& FTHS (osteoporosisy> & Ao Tsls ZIAH|E colony-stimulating factor (M-CSF)2} receptor activator of
(osteoblast) 74 32 JFA|E (osteoclast)oll 23 & T nuclear factor-kB ligand (RANKL) 52| Alo]E7}olol] 2]&}

S7IE Aste ZFHF TAE 23t (Grigoriades er al., o #3= Hoh FolEth= RANKLO] IZA|2e] AE,
1994). olof] Hksto] Z=ZA|2e] ARl 7t 2774 & 3}, talis) 2 EA4s) Foll 54 TS she Ao=2dH

F7E o] v 4 Al o8 2RAge] AaE AY (Damay ef al, 1999). 2EAEE APAEY UGS
= I3t 3Z (osteoptrosis)S Z A Ht} (Del et al, 71AI3E (mesenchymal stem cel)ZHE 7|3t &+ FJA=
2008). 2HEE HAFHQ 222 F2E fA] HEAe AR Y S 2ZAERY B H B Ee 234
ol I AE 7F 4T 43 wE F AFAH 2 I+ WA= (bone morphogenetic protein, BMP)OIXFE A ZtE] o]
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ZZAIE Eo] AARIAII Runx2 (Lee, 2009)7} osteocalcin,
osteopontin, bone sialoprotein Z&] 3 alkaline phosphatase
S 22 3} QIAE 23t o] Rzt (Komori, 2006).
olele ThEAlEe) 22AEe] AT B3 2AAR Aue
T A% AR 2 oPS A% AokFy B Fo BE 9
Ag 2eE Aotk

A 73} A3l 22E
A].p:]x% o]s]—z% J,lr/klo] _:_1:},4_% cq] "
st O]OV]Z E‘r Yoon %
SRR
STt =ERA %EA]EH AL 1&;&5&1015 A
o) ool AL 15 ASE F
do| o]&xojx] 3 YA (Pole et al., 1999), ©
A= S7F &3, ASS7h A £,

Wy, ABHFIZ, APAS L SN2

5 Fzhgo] RYEI Qtd (Kannel and Drake,
2009; Aldercreutz and Mazur, 1996). Zol= o]&gt F2}t

|5 HadP] flsle] FAdo] AaL, YN 2goE 4
F 7Fsst AEH ofg AE T HAE 2AE ol8sle F
*Ml Haslel gEo] F IHS FNE T e o
oWl = X5 EZ /g digt $-§ A7t vl
o]Fo A AL 9l
B A7AE0 ot T, =2V, AhE, ZoF Fol
RANKLE =9 vl2AE %ﬁ—e— AAANA &F F57F Ast

QQ’_‘L. AT (Kwak et al., 2008; Tsai et al., 2008). =3+
& (Achyranthes bidentata Blume, ABB)S H]E3}o] —“5}

E]'Lﬂ A ZEo] BEZ triterpenoid saponind} 7}EE-S|E
oleanolic acid 5¢] A3&3} linoleic acid, serin, flavonoid ‘3—!
tFe] Zgde] EREo ol JE, dY, dits), dot ¢

Z8A X a3} Jok 3 TE (Chen and Tian, 2003; Li
et al., 2007; Kim et al., 2008). T]L0] @ zZtuLpzte] 14t
& &3te= AHUA (Panax ginseng C. A. Meyer, P
ginseng, Ginye W75 743}, &k, 471573 55 HES
05 o g3l o|27 |71 thgsh Fofella AE

DA, o] YRR Al AlY] ZAM|Al]= (ginsenoside)
& FHO=E o]FoRA AL T} (Choi et al., 2014). 53] ZIA|
Abol= Rh7F FEAIE £33t SAlehe AR HIELC

SL=

= "1
U (He et al., 2012), 14 5-FEE2] d2AE 23} A

Aol thet AFE F3] vt
wba B A3t= RANKLO

Aol
w8 S ze) 23t o)

o thet 9=} ik B4R Ee) FAE Wl A AW
o R, S ik BRE Aot 2oEE 2 o 48
o sielek sl sAgAE mAEel Pal KiE 75
o 2 A% AR FeAS ANSTA it

Ol - s

118

B . 255 - ZIZE|
Mz %
1. A2
1) FE2 X
$E3 oike AISe) REET e YFEE o3I Al
2E & 9 7hor Hd 3 E 3L AE 100 g9
g2 7isle] 2084 100Co)A] 33 %%6‘}92% st &

F7E AAE A4 HA] dA Ao R ddsie] & 1Ll Al
= 100 g°] MR 7hate] 6AIZH 85TolA] 33] whHE %
shar, Aol Wzt . AAgt & FEAE 3 AesET
(Rotavapor RII, Buchi, Switzerland)Z =3I th. E54%

=1 71 =
S 527X (Martin Christ, Osterode. Germany)s}]

TE‘E 2=
Baro] ez 20ToM BAsh. HE 58 (vieldye

& 24.8%, A4 33.3%c|Ut.
(Dulbecco’s phosphate buffered saline,
gafsto] ARS-SFAT.

ol 49 #AX DPBS
Daegu, Korea)ll

Ao}

Dulbecco’s modified Eagle’s medium (DMEM; Bremen,
Germany)Z} alpha-modified minimum essential medium (o-
MEM), fetal bovine serum (FBS) ¥ penicillin-streptomycin
MD, USAYL, s=AlE 33}
A RANKLS PeproTech EC (London, England)A}, ZZA|3E
E3HA| 2 2-glycerophosphate, ascorbic acid, dexamethasone 5
< Sigma-Aldrich (St. Louis, MO, USAY}Ie] A|ES A3t
Atk MTT &9 [3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrazolium bromide]®} dimethyl sulfoxide (DMSO), TRAP
2 A4S 9 TRAP 94 kit B TRAP &9 (sodium
tartrate, p-nitrophenyl phosphate), 22|32 413]3} 24 =73
S 9% AR-S &9 (alizarin red-sulfate, cetylpyridinium
chloride, sodium phosphate)s A1eFe Sigma - Aldrich
AFE ©o]&31%th. RT-PCR #2495 $l3ted TRIzol (Invitrogen,
Carlsbad, CA, USA), iScript cDNA synthesis kit (Bio-Rad,
Hercules, CA, USA), Emerald Taq (Takara, Japan) 5=

st

o=
0—1_\__

2. M=zt

TZAE B3 =5 93 v oA AT RAW264.7
Ao} vk TRl fref e dEEA 5] MC3T3-El
MAE= American Type Culture Collection (ATCC; Rockville,
MD, USA)ZHFE] U35t RAW264.7 A E= 10% FBSSH
1% penicillin-streptomycin (100 U/mé, 100 pg/mé)o] EgH=
DMEM ®lA] (Jung et al, 2014), MC3T3-El MX= o-
MEM HliA]o] 10% FBSS} 1% penicillin-streptomycine 37}
kg 5% CO,, 37C incubatorollA] At ®ik&}ATH.



s=

3. MIEZ MEZ
1) TBMIE (Osteoclast)

7} 3259 RAW264.7 Al X T3 A& 2 7087 =4
H7HE $8t] MTT assaye A3t th 96-well plate]
1 x 10*cells/well =2 #5317 DMEM®I| 10% FBS9} 1%
penicillin-streptomycin ZZASZ 24A])7F F<QF o3} AlF o).
A E B3} 918kl 10% FBSF 1% penicillin-
streptomycin®] 7} a-MEM®| RANKL (100 ng/mé)S 3
7hek H €% A4 EFFEES 747 o, 10, 25, 50,
100 g/l E%, 53 A EHEL 5% T HlEo| H
=2 Zgtsle] Ak 39 F MTT €2 mg) H71ske]
5% CO,, 37C incubatoroll A 2417+ St HESAIZ] F AAH
formazan crystalse DMSOZ £33} Tl ELISA reader
(BIO-RAD 450, Hercules, CA, USA)E ©]&3}> 540 nm o
A FEEE RIS

o 1-=

o=
==

_{
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2) ZZEMIE (Osteoblast)

96-well plate (8 x 10°cells/well)ll 10% FBSS} 1% penicillin-
streptomycin®] 7k o-MEM HIA]o]] EF3]0] 24417 B<7F
HEE PGA A, FL3 viR|ol] ZZAE ESHA| (osteoblastic
differentiation reagents; OS, 1M 2-glycerophosphate, 50 mM
ascorbic acid, and 10mM dexamethasone)S 715133, <14t
3 & 83 EFE] AIEE 0, 25, 50 gl FER 77}
28)gk 5 5% CO,, 37C incubatorollx] 24A)7F ek 5 A
&8 SA3] @l MTT assay= A3kt
4. TRAP &M

RAW264.7 MEXZHE f% F3}d F=ZA A TRAP
(tartate resistant acid phosphate) F4-S F3lo] A& A
X FeHIE At E3kAeE A5 39¥ AlE= PBS
2 5 F 10% formalin® 2 5E7F 27831al, DW= THA]
FAEA Y. Al2et TRAP €4 (kit no. 387, Sigma-
Aldrich, St. Louis, MO, USA) A& Ao wlg} A143%
TRAP & o2 3037 Aaiict. GAE A= Fedn]
73 (CKX41, Olympus, Tokyo, Japan)®-2 &sial, tjAd
9’37HEr (DIXI 3000, Olympus, Tokyo, Japan)Z ©]u]X]
Fdstste] T EF FES] FHZAE (round-shaped
osteoclast, ROC) & =431tk

=
=

5. TRAP x4

ZA|E Eo] A FE TRAP &4¢] A4S sl7] 98t
TRAP solution assayS Tintut 5 (2002)2] WOz 433519
o EsiAlel A5 39" AIEZE PBSE A $ cold
lysis buffer (90mM citrate, pH 4.8, 0.1% Triton X-100
containing 80 mM sodium tartrate)S 80 /£ 2] EF3l] 1087¢

=487) 9]
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*]2]3}aL, substrate solution (20 mM p-nitrophenyl phosphate)
S 8044 7t 5% CO?, 37C incubatoro Al 2047+ ut
SAZATE 40402 05 N NaOHZ HH$-S FA AR oh,
ELISA reader (BIO-RAD 450, Hercules, CA, USA)S ©]&
sle] d0s ol X FREE Sl

H o--2 T u

°|

6. AT Selter AMYES (RT-PCR) 24
#Fel7] flsted TRIzolE: ARt total RNAE FE3}2L,
iScript ¢cDNA synthesis kit®Z cDNAE 4 3Ich =
a4 AUkS (polymerase chain reaction, PCRY Emerald
Taqs ol&3te] 7] WA FHES 95ColA 10827+ Alds
F, 95C 1%, 51~58TolA 30%, 2T 1802 F
25~32 F71E AR ¥, AT FF AL 12CAAM 102
7+ A3 PCR primer A1 Table 19 YERd vle}
2l vbg B3 AlEE 2% agarose gelollAl A 7199531
Et-Br2 @A3te] UV/dellx & 2 densitometric analysiss
o] g3l Fx|s}talict.
7. Mslst A M 53

XA EZERY A3)st 24 P42 alizarin red-sulfate
(AR-S)Z o] &3] =A3IAth 24-well plate (2 x 10* cells/
well)*]l 10% FBS9} 1% penicillin-streptomycin®] H71 a-
MEM ufjA]e]] #5=35te] 24X]7F E<F Al 25 FFAIZTE 23
AE Fx FsHAer ¢, it 2 EFE9] AEE 0, 25,
50 pg/meo] FEE Ag ¢ 219 FF vSIATE. ice-cold
4% paraformaldehyde® 4ColA 3087 MEXE A3,
40mM AR-S staining &40 & ALox 10& <k GAs}
AT DWE AL F F 10% (W) cetylpyridinium
chloride / 10mM sodium phosphate (pH 7.0)2 1587+ Wt
SAIA FHAE 83s & B8NS ELISA reader (BIO-RAD

[e]
[S X =1

450, Hercules, CA, USA)YS ©|-83}] 540 mo|x] S3=S

gl

Table 1. The sequences of each PCR primers.

Annealing Product

Gene Primer sequence (5°-3’) Temp size
() (bp)
F-ACCGACGAGCAACGCCTACGC
Cal-R 490
R-GCCTTCACAGCCTTACAGGTAC
F-AAATCACTCTTTAAGACCAG
TRAP R-TTATTGAATAGCAGTCACAG > 317
CAPDH F-AACTTTGGCATTGTGGAAG 53 993
R-ACACATTGGGGGTAGGAACA
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1. SEU Qo] u=M|IEZ
k-2 tha] M EF RAW264.7 A|EES o]-831o] RANKL
o &l f=¥ IEAE gk 7+ FEE9 10, 25, 50,
100 g/l Fo mE AE AELES S 5 EF
SEAA izt A AEES Btk 2

AU 100 pg/ml oM E o W2 AEES UERIAT
SAA FoAAde it AN EFFEES AS 50,
100 pg/ml &M -2} Blalste] 22t 85.56%, 79.03%
2 A e AEES BT (Fig. 1). Jung 5 (2000)
2 i FAke] FAEL HF A 2 AESAAS
wolm wiite] FA B ES RAW264.7 Ao A2]st Az}
100 g/ml FEAA 2F 60%2] AEXAL S48 vepdthar
HUSIATE ol Qlhke] A8 B8 F IUEHE g

o
MES

== O =
T B

Cell viablility (%)

=
s
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0
RANKL
{100 ngimi)

ABB Gin ABB + Gin

Fig.1. Cytotoxicity and proliferation profile were
evaluated using the MTT assay after 3 days of
culture. RAW264.7 cells were induced osteoclast by
RANKL. 50 pg/mf and 100 mg/ml concentration of Gin
group was inhibited the growth of osteoclasts with the
cell “survival approximately 80%. But, 50 ug/mé
concentration of ABB + Gin group did not inhibit
the growth of the cells. Each column represents
mean £ SD (*p <0.05, **p <0.01) vs Control.
Control; only RANKL treatment, ABB; Achyranthes
bidentata Blume, Gin; Panax ginseng, ABB + Gin;
Achyranthes bidentata and Panax ginseng mixture.

7oL .
[Sa]

120

Hiat
o="1

A

A

oh

. O=

i iy

- ZI=EY

[==

panaxydol, panaxinol, panaxitiol % acetyl panaxydol 5}
72 diacetylene 54| (Kim et al,, 1989)°) 2]3t A=
o] 7Fs73& wiA S = glvth

Z2ut Fig. 19149t o] &3} 1 285 59 ]
&2 &9 AT A$ 100 pgml T4 87.06%2] AEE
2 BAA Fog Alx 54S Bloy Qi v AedE
TF Al AEEo] =910, BSo] AlE AEEe] FAsHA 7
2 At &= AEee] 50 gl % Bt 53 el
T THE S0 gl FEANNE F2 BEE(95.76%)S
BRI QY. 52 lipopolysaccharide (LPS) f%2 F7}=
= 9354 AlE7IRIF uppfEde] A (kim et al., 2010),
e r A3 w3l 83 (Han er al, 2005), 2L
cadmium chloride®} 722 AkshAlol] <Js)] 7HAE wjF ZFEA
o & FEE A7 AZEHCZHE Wolste] A
AEE Z7N AT sITh (Choi er al., 2012). 2 dAo)
A HE B4S Hole IFE A4 FEE HlaAe 7
2HAE AE AELS0] = FEE] TIPS
oJg ME B Aol 7|Qlste] AXE AEE0] F7H AL
2 Algdc)

P&} Q12| TRAP 2Hd TBMIEZ 23} A
TARP £ ATPS} nitrophenyl phosphate’} <A u)

2.

O WYL AT, F FFAE A RO F7ks) iR

o 3R Zgst] AL Pal 4 sy o8y
25 pg/ml

ABB

Gin

ABB

+ Gin

Fig. 2. Round-shaped osteoclast (ROC) formation derived
from RAW264.7 cell under different concentration of
ABB and Gin. TRAP staining was performed after 3 days
of culture, representing TRAP + multinucleated ceI?;.
Arrow indicates that ROC formation is obvious, and rarely
was formed in the Gin contained groups. Scale
bar = 500 um. Control; only RANKL treatment, ABB;
Achyranthes bidentata Blume, Gin; Panax ginseng,
ABB + Gin; Achyranthes bidentata and Panax ginseng
mixture.
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(100 ng/ml)
ABB Gin ABB + Gin
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3 w0
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— ** **
= 60 3
bl % *kE
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2 40
£
=
C 2
-]
L =
- 0
RANKL 4+ 4+ 4 + o+ o+ + o+ o+
(100 ng/ml)
ABB Gin ABB + Gin

Fig. 3. Gin contained groups inhibits RANKL-induced
osteoclast differentiation from RAW264.7 cell.
(A); Total osteoclasts including ROC and irregular
shaped osteoclast (IOC) evaluated by TRAP
solution assay. (B); ROC cells counted under a light
microscope. Each column represents mean + SD
(*p <0.05, **p <0.01, ***p <0.001) vs Control.
#p < 0.05 as compared to the 25 pg/ml treatment.
Control; only RANKL treatmentABB; Achyranthes
bidentata Blume, Gin; Panax ginseng, ABB + Cin;
Achyranthes bidentata and Panax ginseng mixture.

oA 3 AT+ (Mok and Shin, 1996). RAW264.7 Al Eoj
RANKLS H7lelal, &3 4t G355 o8 A2 A
Ab /o] HolA] o= 259 50 pgml FEolA 3A7F wieke
5 TRAP 943} TRAP assayS F3lo] A4 daA| Lo &
3} Fejo} AlEute] Eo] §49 TARAP &4 48 Fels)
ATE RANKLYF Agjgh ttolla] 5 B e szAlx2
(ROC) =, A7t S5 F4% T3] A ahzAx2rt
FHof| Raksle] & &4 28 (Karst ef al., 200402 3
TRAP 3 t3d A 27t FsisiA #&=dn. &
259} 50 g/l = HEltol iz AR v
Z3kE] Al

= i LU — S = LI

I (13

=11
FE==
X 73} JHiE Hole v, ik FEE0]

=
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QlAto| mEM|Zel =BME 25 §1}

@ 9% A2zt &3t A EF Aol BE e
A tizzel Ws) @A a8 ROCSH §3EA e w

L=

a Ool_‘

alo] HujFA o}t B3
shaped osteoclast, IOC)’} S5-3I
gl AzR= RANKLY 98l frese g B3y &
o 52 JFS AA] ZIH o Qlate] shEAlE s}
AR AHH o= HoAsith= AS ov]sitt
Fig. 304} 7o) & FEE9 TRAP HEE 5=9
FARle] iz Fol gk xfel7F YA 1A FEE 259
50 pg/mle] R sEolAM ZH2E 43.51%9F 55.19%2] A
g Aass YERlth 53 i EFE A1 25 wgmb
(42.03%)2} 50 pg/ml  (54.40%) FEolA FElskA 2=
Tk TRAP 243} vlR7IAl= ROC = 4] Qlahe 33t
RE 9] 259} 50 ugml FEoA FE o)FFog {oaA
ZE9) Kim 5 2010y w225 e 233 M E
(bone marrow macrophages, BMM)l & E45F% 20 pg/ml
T2 AEste] Al glo] A AlE FEAE F
slo] e Z FF A BFHE I & AFeMs
= RE FroN dZAE 23 A7 yeht
A g3dTt. o= thE AZHTAE (WAMET, RAW264.7
Alxzye] ol g3 A T=rb =7] Wil Zoe= At
Ho}t, 2822 F5HE (bone marrow cell, BMC), BMM
2 RAW264.7 A9} 2+ thekeh s Al EellA 2 5
T Aol o3 gEME 23 a3 43S 93 Arr F7t
Ao 7 o]Fojx{old Aoltt,

el A E(irregular
#Z=AT} (Fig. 2). ©]

=

3. &1} Qo] TIZMIEZ 231 FEOIX A

THA|ZE O ARIEFIS, T2 2 fHdA 2 §
o7 A&, 23}, vzt 2eli Asst 5 E3bet B ¢
& B/J==ul (Yavropoulou and Yovos, 2008), 53t ZA|
EY 484 (calcitonin receptor, Cal-R)2} TRAPo] <431
AR F 55 sk 2F Aol Eslal, acting
ringS At = 71AS St ¢EIXth (Boyle et
al., 2003). 3% TFA| 2] F 71E FFAANA 537 <
A FE2EC 93 Cal-Re} TRAPL] mRNA L& Hsl=E
A% A, 5 A4S FEoE = 25 ugmd
(50.96%)9} 50 pg/ml (64.43%)2] RE XA Cal-Re] &
Ak 7H &3} 25 pg/ml o ]3] 50 pgml FEAME o8}
A ZHAE EEGS AT TRAP H3Y JA <534
b EFEOAN tixwF vlaste] 50 ug/ml FEolA #A
3 g (38.66%) 25 pg/ml FE&F BlwEtd % 50 pg/ml
FEOIA 34.95%2] frelet 7SS UERTH (Fig. 4).

RANKL| ¢]g MAPKs <l4tsl= PUI, MITF, AP-1,

g2

o

NFATcl 52 &d3AA & Ul 49 BgA7T S2HxE £
3o 23 FEAE EXsHA "t 53] NFATcl I+



TS - Ol - HES - Wt - 25% - ZIZH|
A A 1 Control
=3 25 pg/ml
RANKL 25ugimi 50 pg/mi 125 . 50 ﬁgﬁ
{100 ng/ml) + + + T
e calR 100 — ~—
<
27
5
= 50
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25 ugiml 25
I 50 .0/ml i
= 120
% T 0 os + + + + 0+ o+ + o+ o+
w 100
bl # ABB Gin ABB + Gin
o - B
* o 80 =
= e 150
=L = _ * *
g S o T & 12
£ = -
g - 40 *%k 2
= ® 100{ — —
T 20 g
o 5 7
3]
o
Cal-R TRAP E 50
Fig. 4. ABB and Gin mixture group inhibits =
RANKL-induced gene expression in the % 2%
resorption stage of osteoclast differentiation. 3]
RAW264.7 cells were treated with RANKL in
the different concentration of ABB and Gin 0% + + + + o+ 4 + o+ 4+
mixture. RT-PCR was performed to detect the - -
expression of the indicated genes, and ABB Gin ABB + Gin
performed with 25 cycles. Each column Fig. 5. Effect of Gin and ABB on the cytoxicity and
represents mean + SD (**p < 0.01) vs Control. calcium accumulation of MC3T3-E1 cells.
#p <0.05 and *#p < 0.01 as compared to the (A); Osteoblastic cell viability were treated in
25g/ml treatment. Control; only RANKL media with osteogenic induction reagents (OS)
treatment, Cal-R; calcitonin receptor, TRAP; and different concentration of Gin and ABB
tartrate resistant acid phosphate. for 24 hours. (B); Calcium accumulation
was assessed after 21 days of culturing. Each
B ) ) column represents mean+SD (*p <0.05,
ZM 2 Bole] AAHH ZHJAZA (Takayanagi er al., *%p < 0.01) vs Control. #p < 0.05 as compared
S o] Eo] SO : RAP. Cal- to the 25 g/m{ treatment. Control; only RANKL
2002), sHzAEe] Sl "T‘ix}_‘l cathep_sm KT » Cal-R, treatment, ABB; Achyranthes bidentata Blume,
OSCAR ¥ B-integrin 5¢] &S 2Hsk= zlo= ATt Gin; Panax ginseng, ABB + Gin; Achyranthes
(Kim ef al, 2005; Matsumoto e al., 2004). & AT7AE<] bidentata and Panax ginseng mixture.
olFd ArellA RANKLel ofsl] fr=% =422 TRAP &
A B4 A9} MR Cal-ReF TRAPS] mRNA & 4. &I ool ZIMIZ 28 &t

AA] QI FE=0 OBl FelsHl AlETE AS gRlst
Attt (Lee et al, 2015). A A=Ale]= Rbl-S NF-kB#
MAPKs 72 Z& (Cheng et al., 2012), IA|x=A}o]= Rh2
+ NF-kB, NFATcl Z2]3 c-Fos 52 ZZsl] dZAxE
232 JAIzt ATt (He er al, 2012). 22|22 <14t
BFFEEL JBAE 23} FARIAR] NFATc1S] JAIE &
gk Cal-R¢} TRAPO| 7HA7} =S A0 o= o, 3
FTAoR F 71d F57F GAE AR AlEH.
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Z230l| EAlske 2IA 2} FAlsle] Z71de] F4, A
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S AEste] MEFH L AE AEE IE AE 54
H7kel 438t A4 (calcium accumulation) 34d<e] 3#zh
ol 2ZAE $7] BelA 242 Elsiin) b
Z3) AR FEAA 2407 2] T A A
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5B). ¥ FE= I 710 AES HolAW FAKSE &
oJdg YeRA itk 28y A AAES ¢ FF
E (500 mgkgys dAavt AEE IS & 2l A+
TS A IEE 8% YL4AXLTE] (alkaline
phosphatase, ALP)7} frolalA] S7h=o] Fthas A SAIZA
o] 7FsAS ANBIL YA (Kim et al., 2007), ©1& Az}
= IZAE 23] AARIA] & ZTA|E FA o Z
FAdol F7F 2R HEs o] 8FHEH Kim (2012)
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