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FAE.
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ddlFeE, T2dAdFeE 2 FEHAIFEZE o]Fo FoA MEE gz FEHE A, ZAE.
A3 3

A7) 2B, FTAEY B3 BE F F4E JASE AY, 2=AE
AT 4

A7) 2458 RANK A& 2 (RANK signaling pathway)E HJAlsts A, ZAE.

AT 5

L)

A7) SEFAE BE3lel Ay wlEd = fHxE NFATcl(nuclear factor of activated T cell ¢l), c-Fos,

TRAP(tartrate-resistant acid phosphatase) = 0SCAR(osteoclast-associated receptor)® ©o]Fojx Fo X
B Addle Ad, =4E

AT 7

A7 F T4 dEE A= MMP-9(matrix methalloproteinase 9), CTK(Cathepsin K) % CA2(carbonic
anhydrase [1)& o]Fojz FozRE Helg Al ZAE,
A7 9

A7) 2AAELS, SEAX Y Y AR TdS JAlGkE A, 2AAE
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Z] (Whatman, No 2)2 o] #elqtt. o]% #AAsFH71E o83t 55 & &
58 Ax"H 45 o2 F=E(Ethanol extract of Sparganium
3.7%R T, A7) A dEE FEE(SR)S A AR WA 1w

l-m_

rlo
O‘I
O‘I
[0/}
o
52
o -
2
&
Jm
rlo

Rhizoma, SR)
=

<HAld 2> AE A 2

RAW 264.7 AZE 100 tl(dish)el A 10% FBS ¥ 1% P/S7} &3%% DMEM HHX]E Abg3le] | 95%9] &%, 37T
o] &% & 54 0, FAZAL wvlckr|olA] BlEEATE. RAW 264.7 AEE 96-9 Z o] E(96-well plate)ol] &
Folod 24A17F Bt wiekslelct. OPX@} T X E AAS L A AAE HIFSIEA, AV AAld 104 Az
SR B8 dy ¥ (29 Aol 0.22 um )i o] Z}slo] Zphzbe] wjekdle] 125, 250, 500 X 1000 pg/ml &
=2 UM § 2447 F<F ) &6}%@ % NTS 4 84S At F 405 mmoll A FHEE 543k AXE

289 AT, AL BAL obFAE Ash e vmiel @ WEER w8

a2 AR, AT dEeE FEE (RS BE sRAA AlZSAS UehlA skt (= D).

<Al 3> FZAE £33 JAT g

Bowgel me 4% e FEE(M

Al o] L
(tartrateresistant acid phosphatase) 92} % TRAP activity SH& A

olr

19] SR FEAE F3 JAsS Huer]l flske], TRAP

Al BFA T
Ao E3hE %56}71 9ste], A7) A dol A et o] RAW 264.7 MEZS 96-9 Zo|Ed] EFalo] 24
AIZE ufeFgE $eol RANKL (100 ng/mD)E Z7heh wiA|® w@siglon], oju, A5 AP 47| wiAdl SRe
125, 250, 500 HEE 1000 pg/mle] =2 #Hrlelga, 2dnit HUs mjxE2 wasiHi 59 Sob
ket Ant. wshd FEAlE= TRAP 24 7] E(assay kit)E AR&sto] A8, o] %, = =9
Ands ARgstel dEstal, ol 37 o]l AxE v gIAER A, o7]4, AlEo] RANKLE
AelelA] o AEE BT ow Felatgltt.

Z1 % TRAP activity =742 $l38] 4-Nitrophenyl phosphate disodium salt hexahydrate (Sigma aldrich, MO,
USA) 4.93 mg, 0.5 M acetate 850 pL 2 tartrate acid solution 150 pLE 4JojA "= AJoka} Abr] wjokd

Az ARG 7t 504 AR 06-U FelolEdl RFaA;, 60 T sTCAN WAL, o F
0.5M NaOHE 50 pL AHgste] #-3-& FTRAIZ 3 ELISA 7]7]2 405mmol| A 9] 33L& Sste] TRAP €4 & &

LTS

2 A, dET(RANKLEE A2 @ w)& A/ (RANKL FH &)l W& TRAP-positive A%, &, thalo] 54

E7F gol dAENeH, SRe Ad AETM = FEAE Aol Fass As sl 53], TRAP &

2 A (TRAP activity)S AT A7, ulZza-2 Gdvtol Hls] TRAP &4 Ao F7hek whd, SRS AHze

woll A= tiztol Hlal] TRAP &4 dAfo] FHadhs Aoz YEHt(E 2).

<AAA 4 F FF 9A 2% g4

o] mE A4S oEe FE=(EAd 19 SR = S5 oA adE Bk flske], Pit d4 Als

A4S AAEIT

7] Aol A e} o] mjFstE], RAW 264.7 AEE osteo assay surface multiple well plated] #F3

244 Holl, RANKL (100 ng/ml)®} SR 125, 250, 500 = 1000 ug/ml7} A7k wjgd oz wEkslo] 5U7F
S ATF wgelor wEhste] bSIAIZITH. o] % £33 TR F 4% NaCI0E A ste] Alxs wolwl

k)
e
lrﬂ

T THITE FAS A EHEANAE o] &3le] FZMET FAAS FH(pit)S #ESe] F4E pit
A4S BA489tk. Pit WA (pit area)S Image J software Ver. 1.46 (National Institutes of Health,
Washlngton D.C, USA)& Ab&3te] S48k, dA WA tigh pit WAS WEg=2 e

=
og

o b AL
32

U:

1 A3k, RANKLRF A 2]d thaaate Aol wlel pit WA o] Srbsklont, SRe e A9
EHo2 pit WHo] fashs AR Yy, SRe] & F5 UEhls pite] & AT
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<HAd 5> FFAE A8 w7 A &I F
Bodbge] mE s e FEE(AAC 19 SR)9 FIFAE AE g (actin ring) AATS HrFskr] sk
o], AAYHFENS HA ST},

F7] AAlefe A9 o] RAW 264.7 AIEE 96-9 EHo]EC] EF3Fal 244
125, 250, 500 B+ 1000 pg/mlES HA7Hek Wi & w3ste] 59 <t wjoka}
o wEste] st sEAEE P wjrhA wdete] A SAIA <,
Em AT F 0.16 E2E X-100(in PES)S 13 et Helstel AEe FabuS
= AZ+3slr] 9ste], Acti-stain™ 488 Fluorescent Phalloidin® @ F-9®l 1g]E& A3 thg, ol
o} DAPT A& RAAZAnE S AH8-ste] B33l

g
L! o

WA E A 7%8}‘51 4% _‘n_%%l't'ﬂs}
¥, A8 g
)]

2]

&
oX,
[o
=it
b3S
i)
H
:{Ol

3

oA, s (RANKL A2]a)2 3w (RANKL FA gl vl ek el g7 g4« ibd, SRe A
23t Aol M s A" e FA4o] AAls = Aow vEhet (& 4

<AAd 6> FIAHE B3} AAIA EE oA a3 &l

¥ o 4
w3 WEe WAE 9Re so)e %‘Oi Felshgle.
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17 21AFel NFATc1l % c-Fose]

7] A e A9l o]l RAW 264.7 MEEZ 96-9 Zeo]Eo] RF3}al 24A]7F Fo] RANKL (100 ng/ml)# SR
125, 250, 500 %=+ 1000 pg/mlE 7R sjx] =2 w3 6}0:1 21 %OL kst 2 % wjdE HEE PBSE
AA g vhe, ZR2Eo]= 9AlAl(protease inhibitor) 3 A| Al (phosphatase inhibitor)”7} £
21 RIPA ¥19 (50 mM Tris.Cl, 150 mM NaCl, 1% NP-40, 0.5% Na.deoxycholate 2 0.1% SDS)E AMg-3te] oy
1S &allste], Ao dids FE33lTt.

gk oA S BCA protein assay@ A3 ¥, western blot assay® &3 1, 23 &4 wr-go= HET)V)
$18Fe] 10% polyacrylamide/SDS AollA H7]%d-&3 F, nitrocellulose transfer WHEH o] EMAHES T,
S Wy Q1S TBST(0.05% Tween-20 in Tris-buffered saline, pH 7.4)°] =9 5% A~FAWIAZ EZ7slx
F-NFATcl &3 B &-c-Fos &FA=Z w-gAIZ H, 2x FAZ w-SAHT. 7 o5, ECL &9 (Santacruz,
California USA)& 1:12 # Ao #HEH e 7hste] F (I A 7)3L, X-ray BFol @Fste], @iz
Ul AEE 18ISt NFATcl B c-Fos®] @uld =S Acting &3 4=} sk3iTt.

mN

00\' L] i —ml
e

7}, RANKL & A &gk EHZ—TLO Aadatoll B8] NFATcl 2 c-Fos wride] utgo] Frlelion, SRS A
S NFATcl ¥ c-Fos9] 23lo] tfxol vl FostA ZAses AS 3Pt (= 5). o] Actins
39S W=, SRS imf& A T8 NFATc1/c-Fos¢] wHalo] 500 2 1000 pg/ml F=olAd F3HA <

<

<HAY 7> FEAE £33 2 SFT FE /AR TE Y

B o] WE 4% o9e FHT(AAG 19 SRe] HETAZ AY/1A% BAY FAARE] H@
e P A1 PHoR FAsg

7] AN ool el o]l RAW 264.7 AXEE 96-9 Z#|o|Eo| 53t 242417 o RANKL (100 ng/ml)3} SR
125, 250, 500 T+ 1000 pg/mlE H7Fsk vfx| 2 w3lsle] 49 FoF wiSstdct. vid® Al¥e Trizol £

(Invitrogen, USA)& Azlate] WA RNAE FEa3ivh. =% RNAE % nanodrop 7171& S 2 ngl® AH
3 5, JHAlE A (reverse transcriptase)E AFE3}e] cDNA(complementary DNA)E FAI&Ath. 44 ¥ cDNAE=
Taq Z@H @ o] Z(polymerase) S AF&3le] P(RO.E FZE3IR o, 7] & 19 ZFdo|HES AFE3tY] real-
time PCRE Fa3t3tt. o] &, AAEE 1.2% op7t=2 AolA H7|Fsste] SYBR 2¥ o= FAsHT. 2F &
AApe] el GAPDH (Glyceraldehyde 3-phosphate dehydrogenase)Z ©]-83lo] mRNA 5% X313} 1L,
Image J software (Ver. 1.46, National Institutes of Health)Z A}&3le] 7z wi=¢] WX (band density)=
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Z 1
Gene name Sequence Annealing Cycle
TRAP F: ACT TCC CCA GCC CTT ACT ACC 53T 30
GR: TCA GCA CAT AGC CCA CAC CG
NFATc1 F: TGC TCC TCC TCC TGC TGC TC 53T 32
R: CGT CTT CCA CCT CCA CGT CG
c-Fos F: ATG GGC TCT CCT GIC AAC AC 53T 40
R: GGC TGC CAA AAT AAA CTC CA
RANK F: AAA CCT TGG ACC AAC TGC AC 53T 35
R: ACC ATC TTC TCC TCC CHA GT
CTK F: AGG CGG CTA TAT GAC CAC TG 53T 26
R: CCG AGC CAA GAG AGC ATA TC
MMP-9 F: CGA CTT TTG TGG TCT TCC CC 53T 30
R: TGA AGG TTT GGA ATC GAC CC
CA2 F: CTC TCA GGA CAA TGC AGT GCT GA 53T 32
R: ATC CAG GTC ACA CAT TCC AGC A
OSCAR F: CTG CTG GTA ACG GAT CAG CTC CCC AGA 53T 35
R: CCA AGG AGC CAG AAC CTT CGA AAC T
ATP6v0d2 F: ATG GGGCCTTGCAAAAGAAATCTG 53T 30
R: CGA CAG CGT CAA ACA AAG GCT TGT A
DC-STAMP F: TGG AAG TTC ACT TGA AAC TAC GIG 63T 40
R: CTC GGT TTC CCG TCA GCC TCT CTC
GAPDH F: ACT TTG TCA AGC TCA TTT CC 53T 30
R: TGC AGC GAA CTT TAT TGA TG

SRo| dZAFE H3}e] F¥ 7]1Ae] x]3F<l TRAP, NFATcl, c-Fos, RANK = O0SCARS} &+ &= & 719 x®;el
CTK, MMP-9 = CA2 2 IZAHE §3 Bd 71d9 x3F<l ATP6v0d2 2 DC-STAMPS] mRNA 2H&lo] m X & &S

A8 A3 RANKLEE A )3k &t 4= TRAP, NFATcl, c-Fos, RANK, MMP-9, CA2, OSCAR, ATPv06d2 % DC-
STAMPS] mRNA Z&o] Aol Hlal f-2l3tAl 57138k whd | SR A 2]Toll A= TRAP, NFATcl, c-Fos, RANK, MMP-
9, CA2, OSCAR, ATPv06d2 % DC-STAMPS] W&o] vk oFEHo R A HE Ae=x eyt (X 6).

=9
Ed]
- O —
= T
—
= 1504 —_TH =
_‘E\‘
ig -T
=wd]l HH HH H H |
-
o
Ssl HEHEHEHE
I] L] L L] ] LB

SR (pg/ml) O 125 250 500 1000
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TRAP assay

Control

:"J it 'I..-? -

RANKL
(100 ng/mi)
SR (ug/mi) 0

o

+ ¥ + 4

125 150 500 1000

=SIEL

E03
Normal Caontrol SR 125 pg/ml Si 250 pg/ml SR S0 pgfml SR 100 pgdmi
5 e s e T
g A S e
B i £
£ e —
=gl
Normal Control SR 125 pgiml SH 250 pg/mil SR 500 pg/mi SE 1000 pg/mi

F-actin

Nucleus

Merged
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k1
N2
%]

RANKL

(100 ng/ml)
SR (ng/ml) 0 0

1.5+

1.0+

NFATcl / Actin

0.0
RANKL
(100 ng/ml)

SR (pg/mly 0

EH6

RANKL
(100 ng/ml)

SR (pg/ml)

-+ o+ o+ o+

125 250 S00

D s S ——

c¢-Fos / Actin

RANKL
(100 ng/ml)

SR{pg/mly 0 0

+ + + + +

0 125 150 500 1000

+ O+

+
-+

125 500 1000

b
h
=

0

=
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