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714 QAHEs|E Ao o8] ZAFETE B urt dti(Halech, J., et al., Phil. Trans. Royal Soc. Lond., 302,
91-98, 1983). x=AHx2E ZEz & ZAAAY °*Eﬂ£%ﬁ 59 =71dS sk, Aslsie QA
A4S w5t 448 A5 HHA dojdth(Fleish H., et al., AmJ Physiol., 200, 1296-1300, 1961).

A ¥ (osteoclast) = ZH XA E(hematopoietic stem cel) ZHE e dAAXES] M2 §
o] AAAER ZHeel #Ad. A fFstel do] oiAME F2Y A=<AA (macrophage-
colony stimulation factor, M-CSF)& SFAFAEe] AEQIAZE FAFAE EIE FEIh. SFFAFA L7}
M-CSFe] #}=S wWHAl =W Akt, MAP ZluolAlZ E& cyclin DB FAIJAZ|L AE F24& AFA7]H, o|F
c-fos® RNAK &A1& AT, g=AxE G443t 3t 7P 583 RANKLS &A1 2 @43t WA

Zol A FAET. RANKLE SHEAZ 2 AT aAze] 123 S8R RANKSE AFete] ALl FA I}
e FA99. =, gadze ATAS0 §¥d TFFE Do ga FTAXE BHT 5 dew, o
gt 3} g2 RANKLO] RANKel A3rsle] MAP 71upolAle] A& x43tal, o] NF-xkB(nuclear factor

kappa B) FARIAZE YR Eol7bA StaAx 3k ddd FANA A abd AEs Es(Tartrate-
Resistant Acid Phosphatase, TRAP), MMP-9, c-Src E]Z4l 7]UolAl(tyrosine kinase) 52 ©@ld wdo] =
ZhehAl "rk. A QAR aEAT SEAE Qe dHAd, i, AP, v T EAlEte gEE a4
2 M EeA e FE23EA (phosphatase) = L-tartrated] 9Js)A] AH A ggor 2 TRAPEAL 3} I}

FIAEY} AFAEE AXE = Y= FEF FAAHbone resorption marker)Z AFEEH I Yvt. TEFE A
sloll oJgt 7]l &3l asel o3 VA ”7‘]4 L PHoR TR aLE ERste] x| EAls
= AR fUES &EATIa, FE 2dla Al 2HQD o B ad so] 55l #delgdtt (Boyle
WJ. et al., Nature, 423, 337-342, 2003).
WP AlES] 71dE Falete E42A AAZMA 2099 o] o] MP7E HEEH AT, MPE AdA0 A
A BARl NHFY, ANAE3, wEd, AN 2 AEAE B9 ol #EY, IR 9 f9Yg 59
thefgt Bl el #ejdtri(Nagase H., et al., J Biol Chem., 274, 21491-21494, 1999). ©]% MIP-9=
gelatinase B =& 92 kDa gelatinase@tille E8]9n, Xq1‘31r“5‘(gelatin)711 S sl v 8HE /A
ATk MMP-92 F=HFAES} FtEA xS o]Fel T F=AE F3HE FEdhE A EFSI(cytokine) o]
2443t Yol = Hositta HuE o (Sato T et al., J Bone Miner Res, 13, 59-66, 1998), =&4 ¥4A
A= T3 HJas FFstt; (Andersen TL., et al., Bone, 35, 1107-1119, 2004; Uchida M., et al., J

Cellular physiology, 185, 207-214, 2000).
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o ARAE HARZAFUCE, ZAEY 59 55 AAAe dA FdeA SAHe] 2ol SFAEFIIA
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el Axolr}, a2 wEAEe] AHAHEE TRAP 4o,

82 RAW264.7 A M ES] TFA|E 22 FEaFTAolA TRAPS] ol tist AeElnjde] oA axs vehd
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nhe-2 ZZATFAECIT3-E1)E 10% fetal bovine serum (FBS)®F 2 mM glutamine, 100 U/ml
penicillin, 100 mg/ml streptomycin®] #7}= o] 9= Minimum Essential Medium Alpha Medium ( a-MEM,
Sigma Co., St. Louis, MO, USA)H|A|Z o]&&to] 37°C, 5% CO, 7oA mjFaldct. =FA TR B3}sl7] 98t
o] 10 mM glycerol-2-phosphate$} 50 pg/ml ascorbic acidS H7}sk v oA Agupddzt AgudS Ho 15
A3F 77 A= stel.

(1-2) v} th2] A E(RAW264.7) vk

w92 AL AE(RAW264.7)5  ATCC(USA) Ol A -§d8ke]  wiFabqich. RAW264.7 10% FBSeF 2 mM
glutamine, 100 U/ml penicillin, 100 mg/ml streptomycin®] Z7}=o] 9= Dulbecco's Modified Eagles's
Medium (DMEM, Sigma co., St. Louis, MO, USA)®RA|ES o]&3&}o] 37C, 5% CO, 7oA wiFsaich. Fz=AlxE

2 ¥3317] 918k 50 ng/ml RANKLS #7beh mlix]olA Arjds 54 &<k AH2ls3i).

ol sl 42~ (alkaline phosphatase) &4 Z7F

(A o2) Aejuiizt defudel] o3 7]

o,

(2-1) 9714 A& a4 4 A

G714 Qe Fa BAS S 98] 5.0x<10 DE] 2IFATA T Ankd w Ay
S Agstd. vk A AEE 0.2% Triton X-100 ©2 &afA]#A 14,000x<g oA 10%3F LA R8T}
96well plateo] AXE lysateE #3}1 6 mM p-nitrophenyl phosphate ¥} 1 mM MgCl.©] X3+ 0.5 M Tris-
HC1 (pH 9.9) && Wil 37T oA 1A17F &<t wls3ith. 0.1 N NaoHE 7bste] k&
nitrophenyl phosphate?] 7FFE&]1E-E 405 mmollA &3 =S SAATt. 9N AS Lowry ZFYHO
gom, A7IAd iR a4 242 nmol p-nitrophenol (PNP)/min/mg protein 2.2 A3} o tf
gk RS R RAET.

el A 2w Fate] 3}

°
AyAlzeld= vs5y 21 24

ZATAESY ATY Zepde] AH ALS =487 e 2.5% 10 Lo MCITIEl 2T ATAE
Eol AEwida Aejupds Aelakltt. ZﬂI‘é ZFeple] EHles SAs] flste skt
4] AEMFor £33 AEAZ FH|eHT. AE FE2Z ddo YAt EFS 6% SDS-PAGER 353
A o] (bands) S-S nitrocellulose membrane® 2 HoJA]7|aL, H]Eo|Z ¢l AgS o
A5t7] Y3te] 3% bovine serum albumin (BSA)ol 3A1ZF &<t blockingdtith. Al 18 ekl duldol Axpgk
Al(polyclonal rabbit anti-human antibody Santa Cruz Biotech., CA, USA)Z 1,0008)& 3]A135}e] w Pé}‘?ﬂﬁ
|

o%
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2 1AZF Wk AT, Nitrocellulose membraneo] UA+= A 13 Al Gl AL Sypersignal West pico

)
chemiluminescence (Pierce Biotech. NJ, USA)Z F&3}o] X-ray ¥E (Konica Co., Tokyo, Japan)o & 33}
S

T AdE = 33 4 YERAITE

MC3T3-E1 ZEZHAFAELE E3 sl HgolA 6¢7t Aentd = Aeujds 4 AHgshd, &std =
HﬂJoﬂH A1d ZeAae Bu7F Zrbsta Aguld(% 3) T AgHd(E 4)8 23ld 24T A o
we A1y Fehae] Er|AH .

(8 dl4) Aeietast dejudel g 438 27t

(4-1) Alizarin Red S 3414

ZZ AL o3 38 Ars =48] 98 5310 “‘Eiﬂ MC3T3-E1 &7 AMzel F739 il A
gutd . Aeuds Azaglnt. @shA R Eslets Aol HEwid Ee dejbdoR AYH AExE
PBSE 23] A&H F A4Co)A] 70% ethanol & 147+ H<F xqz\]ﬁ\:}, 40 mM Alizarin Red S (pH 4.2, Sigma Co.)
gadlog 10 3 fGMetm, FHFER FES] AFStY calcium nodule A AHAEE FstEv|Fow
T Y. GAAEE A 7] 93] 109 (W/V) cetylpyridinium chlorideo] =o}l& 10 mM sodium
phosphate (pH 7.0) &Ho 2 Hojl & 562 mmoll X FHEE SAHSIAT.

L A AR AgulH(E 5) EE AguHd(E 6)2 E3t¥ MC3T3-E1 ZZ A Eo)A

(5-1) TRAP &A1

TRAP 3415 $13l 0.1><104 Ao RAW264.7 AIEE 50 ng/ml RANKLS % 713F wjAle) AgfrjdeS A7
stk wjeke] By Triton x-100 < 10%37F @3t th. Triton x-100& #A|A3 & PRSZ A#3s &
Leukocyte Acid Phosphatase Assay Kit (Sigma Co.)E ©]83}e] 37TColA 30837t FMAIZL & TRAP AU =}
=AE S FFANAE o835t BEEIT.

a1 AdE = 7ol VeI

&= 7o) uepbd wkel o] RANKLE WA AEE E3HA7]= Aol deuidE AesA Hd sEAE
o] Aol A= AR YERiT.

(A ell6) Hefude] TRAP 274 A

(6-1) TRAP &4 =4

SZAE] TRAP B4S ZA5b7]) 98] 0.1x10° DEe] RAV264.7¢] RANKLT} 37 3747 3§ 42
Aguds Ak, wio] B AFAEE PBSE A3 thS 4% formaldehyde & A3 & 7] AE N (5
mM 4-nitrophenyl phosphate disodium salt, 10 mM sodium tartrate dibasic dihydrate, 50 mM c¢
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[0065]

[0066]

[0067]

[0068]
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buffer (pH 4.6)) 100E EF3ke] 37ColA 308 &< 8l § 0.1 N NaOH WS 2 FHAIA 405 nmol| A &

=g S35

I A % 8o YERIE.
5A 7 Y% RAW264.7AHE A RANKLS A Elsle] E8A17|H 7 A Aegbjde] gste] S71d
A

(e}
G4 7

B

TRAP

et

(A A] ofl4) MMP-9

(4-1) gelatin zymography

HZAE] MP-99] BALS =437 98 1x10 L] tl2AE RAN264.700] RANKLSF §7] 3747 A%
A Aude Aot wigke] & gEFAEe] mXE FHEAT. 0.1% gelatin®] 71 8% SDS-PAGE
gel JellA A7]9% e F, gelS 2.5% Triton X-100 Wil 37TCelA 1A1ZF &<t wikalalrh. vl E‘F 50 mhl

Tris-HCl buffer (pH 7.5) & o]&3] A3 200 mM NaCl, 10 mM CaCl,9} 0.05% Brij-35°] &% 50 mM

Tris-HCl (pH 7.5) &HoA 20417t b vikstsdct. wi%ko] v ¥ 0.1% Coomassie briliant Blue G-250,
2% acetic acid ¢} 45% methanolo] H7tE &8N0 2 gel S AMI Z 30% methanol™} 10% acetic acid & ol
o] destain sFiTh.

cE
ZERA MP-99] HulE A

100

% ALF refative activity
& :

ND 1 10 20
sibymann (uh)

differentiated MC3T3-E 1 cells



k
:
[\

750

200

100

Y ALP relative activity

k
N2
W

20
rollagen type-I| ] - ~ 130 KD

ND . 1 10

23

siliinin (N
differentiated MC3T3-E1 cells

afferentiated MC3T3-E1 cells
sitymmann (uhd)
N 1 10

(madivm)

[y
g
HN

eallagen

ype-T
(medmrn)

Tolds of coliagen seoreton

-

KD 1 10 20
silymarin ()

differentialed MCIT3-E1 cells

differsmated MC3T3-£1 calis

sehibirin (ubd)
ND 1 10 20

fold s of collagen secretion
. )

ND 1 10 20
silibirin (pbd)

¥ ——
L.

diferentiated MC3T3-E1 cells
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SIS

k
N2
(%))

differentiated MC3T3-F1 cells
silyrmarin {uh}

un%i'f'!erentlate

o0

250

200

% redative staning intensity

ND 1 10 20
silymann (M)

differentiated MC3T3-E1 cells

R=y )

3o
Fo. 2
A 250
=
b
& 20 B
o
g
g
£ o 2
"0,
B
£ 3

! f 10 20
ST (300 )
differentiated MC3T3-E1 calis
difrerentiated MC3T3-E1 cells
undifferantiated silibiminy (i)
eontrol (NID)
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k
N

fokds of control

50 ng/ml RANKL

ZIHSd 10-2011-0130125

untreated
control

silibimn (uh)

undrealed i} 20 {uM)
canirel &0 ng/mil FEANKL
EH9
50 nﬂ.-‘ml RAMNKL
e i 10 pmoliL
UlsEs silibinin
MMP-O

folds of control

E

unlreated 10 pmablL
contral silibinin

50 ng/ml RANKL
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