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[Abstract]

Inhibitory Effects of Ssangbohwan on Osteoclast Differentiation and
Bone Resorption™

Seong Joung Kim‘, Jeong Ju Lee1, June Hyun Kim1, So Hyun J02,
Min Cheol Park® and Eun Heui Jo"**

1Department of Acupuncture & Moxibustion Medicine, College of Oriental Medicine,
Wonkwang University

2Department of Oriental Medical Ophthalmology & Otolaryngology & Dermatology,
College of Oriental Medicine, Wonkwang University

®Research Center of Traditional Korean Medicine, Wonkwang University

Purpose : The first purpose of this study is to find out whether the water extract of
Rehmanniae Radix PreparafRRP), Cuscutae Semer{CS) and their combination(Ssangbohwan,
SBH) have the effect of suppressing Receptor activator of nuclear factor kappa—B
ligand(RANKL)—induced osteoclast differentiation. The second purpose of this study is to
find out whether the water extract of RRP, CS and SBH have the effect of inhibiting
osteoporosis in an osteoporosis model induced by lipopolysaccharide(LPS).

Methods : After promoting differentiation of osteoclasts by treating the RANKL, we observed
the effect by the administration of RRP, CS and SBH. In addition, by means of Reverse
transcription polymerase chain reaction(RT-PCR), we assayed mRNA expression levels of
NFATc1, c—Fos, TRAP and GAPDHS(Glyceraldehyde—3—phosphate dehydrogenase, spermatogeni)
from bone marrow macrophages(BMMs). Similarly, the protein expression levels of NFATc1
(Nuclear factor of activated T—cells, cytoplasmicl), C—Fos, MAPKs(Mitogen—activated
protein kinases) and B—actin in cell lysates were analyzed by means of Western Blotting.
Finally, we determined the anti—osteoporotic effects of RRP, CS and SBH, through the
use of Lipopolysaccharide—induced bone—loss mouse,

Results : RRP, CS and SBH showed remarkable inhibitive effect on RANKL—treated osteoclast
differentiation without cytotoxicity., SBH inhibited the phosphorylation of p38, Jun N—terminal
kinases(JNK), and |-kB and down—regulated the induction of c—Fos and NFATc1 by RANKL.
RRP, CS suppressed degradation of |-kB, but it did not affect c—Fos and NFATc1 by RANKL,
Lastly, in vivo data showed that RRP and SBH prevented bone erosion by LPS treatment,

Conclusions : These results demonstrate SBH can be effective remedy for bone—loss diseases
such as osteoporosis,

% This study was supported by academic research grant of Wonkwang University in 2013

% Corresponding author : Department of Acupuncture & Moxibustion Medicine, College of Oriental
Medicine, Wonkwang University, 460, Iksandae—ro, lksan—si, Jeollabuk—do, 54538, Republic of Korea
Tel : +82—63—-270-1022 E-mail : freezo@wonkwang.ac.kr

@ This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

The Acupuncture is the Journal of Korean Acupuncture & Moxibustion Medicine Society, (http://www, TheAcupuncture.org)

Copyright © 2014 KAMMS, Korean Acupuncture & Moxibustion Medicine Society. All rights reserved,

http://dx.doi.org/10.13045/acupunct.2015040 69



The Acupuncture Vol, 32 No. 3 September 2015

.M B

L]
Al oA A9l AAQ) 41.8 %] SHER Fat Aotk
HEL Aug o g &80l uabd o] FHo] 47|
UKol ZthE59S ¢A €t SR 18d 282 o
2E YL = JP. gEo] 97 ARt FrheEo
Hetsjorshe wl-go] Hak Z7HHL Y Aoy,
IS Y A9l ST 22 ARE AsH, =

3}, THEQl A5 5 oharet delell Qs A= of
AL H737) o] F o AERAY] APoR T YT} A
Elo] Frhggo] WAshe Ao] 71 sy, ofe 22
W Al ZrhgES WO WeE 2 F 7 A2
A WME Fohs IS ME FA5ke 2TAEY

B30l 3f o|Fojit}, dvtdor FrhgEE ugA
29| Fwgt P Aol ofs) WAYstA Hot?. wetA
EAlEY] Al FrhEa 22 W A8 A7 F
L3 TA7HE 5 Sick

o] AfollA A= LARE AMEEO] 2 FHAE
o3t THEHE o4 BAE Zuxt s BARE 7
TAZE AR A A, SR 7HA 07}
m) B3 $EE0| dAE AR 3R & U 333
9l IS veplcks Bt Qo E3t A3 A
Apo| E3HEQl AR glo] Ethggel A= P st
1A} 3R A= AFEL, SR o] AL daHER
SUREES U vReAE o83 Aoz Aehy A ®

AFNA F= PYste W 2] ETE52 70
[¢)

II

ANE B3 ¥gt AWE E&3 Ao FrhEZd ¢
AHQ SHEE WIS 447102 WelA 2ot WA
Sl

oo] AR B A7E Fsjel, FBAZE oAt
HEol 482 WHlomH SX\%a BAK © Ausle)
£ 222 A galo] AZ 4204 2AR1A 8
ok, 1211 1 ATE Folo] e Fojol 2zte] okg
o Rt ofe Aol A Yoy sisist, =

S0 gt APS Eolo] WA U B34 2A o
ﬂb 298 oolraa AL st olo] okt

AR, Fol3t 2oE AY)e] o2 Busis
H}om.

70  http://dx.doi.org/10.13045/acupunct.2015040

I, iz X gi

1. M=

Aol AR AJ2FS human receptor activator of
nuclear factor kappa—B ligand(RANKL)®} M—-CSF=
Peprotech(London, UK)AFA F£¢)5Hch 18] XTT
assay kit Roche (Indianapolis, IN, USA)AA F¢]
31t} Phospho—c—Jun N-terminal kinases(p—JNK),
JNK, phospho— Extracellular signal-regulated kinases
(p—ERK), extracellular signal-regulated kinases(ERK,
p—p38, p38, I-«B A= Cell Signaling Technology
(Beverly, MA, USA)ALS] AlZ-S AME519T) c—Fos, nuclear
factor of activated T—cells(NFATcl), cytoplasmic 1, 53—
actin &A= Santa Cruz Biotechnology(Santa Cruz,
CA, USW AR Tdstict

2. WY

1) 222 F= H mMx

2 Ao ARE S5 EARRRE 6)
3 UL, FFolA U Aolth

SR} EAREE 1% 2t 30487 YAIZ]AL heating
mantleol] 2417t Bl Sol 5Eajo] £2 AZq A2
£ ARESHA ™ &2 Table 13} o, oFAfl= 2+ 100 g

o AA4 11E Yl glas—col(Terre Haute, IN, USA)
heating mantleZ 2A|7F £t 7}g5le] &35t A&
ZFE22 A5t & NS 7IsZ7](Rotavapor R—124,
Buchi, Switzerland)2 Ze=st & FAAZXV|Z A%
stel 25402 301 Yef2 A7) ARorEE Fsict
(Table 1), A3 2ZEo 2x3t 2285} BAR} 22
B0] B8 1: 12 Hof At

+HsEE &

Table 1. Extraction Yield of Medicinal Herbs
Used in This Study

Pharmaceutical

Korean name Abbreviation  Yield

name

- Rehmanniae o
Sukjihwang Radiix Preparat RRP 496 %
Josaja Cuscutae Semen CS 1.9 %
Ssangbohwan Ssangbohwan  SBH 15.1%




2) IEEME i & 23t x|

IFA|EE $A 53F% imprinting control region
(ICR) miceE A+ 2== YA T QA= 8%
& B3 B 1cc FAP)E 0185+ 1X antibioticE
7Rt e -MEMO2 Z9] £25 Alste] ik dofzl
SN EA AETLE AAS 3 10 % fetal bovine
serum(FBS), antibiotics, M—CSF (30 ng/ml)7} 3Z3H=
«-MEMMAIOI 3802 Mol RS ERe ¥
AEE ARG 329 AZS HBHTHZRA
A|*Z(bone marrow macrophages, BMMs)2 ARg5to] A
oAt dRNIEZE 35 X 10"/ well?] UEZ 48-well
plateo]| H33}3 macrophage colony—stimulating
factor(M—CSF)(30 ng/ml)€} receptor activator of
nuclear factor kappa—B ligand(RANKL)(100 ng/ml)
= IR wiRlol| A FE8, BAR 358, RS
FEES TEE Asto] vigsigict. 3¢ $ A
w33t R 49 HjokSt AEo] tartrate—resistant
acid phosphate(TRAP) £4o02 Mo Zz}AH 9]
TRAP YA ZE EAZ2 A AME o=A]
Z 5, #o] 37 ol A2 TE SA o835k

3) SHEAL

HANZEE 1 X 104 cells/well2] WEZ 96—well plate
o] E33}3 macrophage colony—stimulating factor
(M—CSF)(30 ng/m)E A3t & F2EL s=HE A7
sto] 3U7t HigstGTt. 39 & ZZHe wello]] 50 49
XTT(2,3-Bis—(2-methoxy—4-nitro—5—sulfophenyl)—2
H-tetrazolium—5—carboxanilide)- 8942 A7}l 4A)7¢
HjoF & ELISA reader(Molecular Devices, CA, USA)E
450 nmojA SFEE RIS

4) Western blot analysis

e AlZe AREES AAsE] st 1x
phosphate—buffered saline(PBS)S AF&35}to] 2~3H A
gt & lysis buffer(50 mM Tris—Cl, 150 mM NaCl,
5 mM ethylenediaminetetraacetic acid(EDTA), 1 %
Triton X—100, 1 mM sodium fluoride, 1 mM sodium
vanadate, 1 % deoxycholate and protease inhibitors) 2
afista 4E](14,000 rpm, 20 min)dke] =gk Tl
A4S 4t Thde DC" Protein assay kit Protein
assay kit(Bio—Rad, Hercules, CA, USA)E AMg3slo] &
& SR velel s o ¥ B wuge

10 % Sodium dodecyl sulfate(SDS)—polyacrylamide

gelof A Balslqct EalE &AL transfer bufferE
0|83} polyvinylidene fluoride(PVDF)—membrane]|
o EHAS AAA R, BlEolRRSE AlASH] sk
A 5 % B]AY} skim milk7} -8-F T-TBSE Al-L0] A
A7 B 525 E=9A BAE wh3o] B¢ &
blocking buffero] 1 : 1,0002.2 3|A% 1x} A E Y
4°Cof| A HH-S-AIF T}, WS- & T-TBSZE 78 7HHo = 3
A8} blocking bufferd] 1 : 5,0000.2 343} 23} 8}
AE YA A2olA 1A7E B ¥ AT TBS-T=
1082 7402 3 A|Ag & ECL kit2 HAA|A thald
o Il A= g ZIstqr.

5) TiAt SEHIS(RT-PCR) 24

AIZ Y RNAE 1 ml9 Isol-RNA lysis reagent
(5 PRIVE) 018510} AzAke] 4] we} ejeiel,
w23 RNAE 0.5 pg ~ 1 go 2 Aslo] ReverTra
Ace® gPCR RT kit(Toyobo)Z cDNAE $HAJ5ITH A
¥ cDNAE: Theal 22 primerS o|&3lo] PCREFITH
(Table 1), PCRO||A] annealing time2 30% A= SFHT)
PCRE nh2l & 225 7 DNAE 1 % agarose gel9] 7]
G5 SIH I Et—-BrZ2 M5}t ultraviolet(UV)AollA &
I3t tHTable 2),

Table 2. Primers for PCR Amplification

Primer Sequence
Forward 5'- CTGGTGCAGCCCACTCTGGTC-3'
O peverse 5 CTTTCAGCAGATTGGCAATCTC3
Npary | Foerd 5'~ CAACGCCCTGACCACCGATAG-3'
Reverse 5- GGCTGCCTTCCGTCTCATAGT-3'
Forward 5'-ACTTCCCCAGCCCTTACTAC-3'
TR Reverse  5-TCAGCACATAGCCCACACCG-3
Forward ~5'—ACCACAGTCCATGCCATCAC-3'
GAPDH Reverse 5'-TCCACCACCCTGTTGCTGTA-3'
6) S=A

A W9l & &0 njAle #2229 ERE 1FE5
sl 577 e] 4 ICR B 5uflE & T2 sjof 7
THE A7 325, AR FEE, AR 7228
g9 0.4 mg or 0.2 mg) E= PBSE 1097t A5 3}
Ak, & S F=E ) Aol LPS(EH g Sup)
£ PO =RE 493 7Y 28] AA BAFAL
SHHL dj2oll= PBSE ARSIl AHLAE AASHA
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2210 AY2E A ol SUsAT gl B2
B2 ARSI BE AL 53] oy s}l 5
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b IR %
R O s = R e H]i’_—.—é‘] 2 Mann—Whltney
AL, Al & 7+ v EAL Kruskal-Wallis A& 9]

$0lof i, 20 4ol 09 AR 2

P 01 0,05 oJ3l SAH R folg Ao s,
m. & 1
1. O BM=Z 23} x| S0t

1) AEHSH FEE0| RANKLY| 25 SEEIE=
oEM= 2310l 0|Xl= Jet
HEAEZE WE S5 ok— M2 ahgA|2e] Byt

TEAE ol FaskA 2-gett), RS FEE0] 5t

SAE] E3lo| mjAl= J%LE— go7] 2J3f BMMO

M-CSF9} RANKLS #2]3t 3 #H3l 225 100 ug/nl

o] =2 Asto] vjYRt & TRAP 4 W 92429

B4 2 oY AsE W uZA|Z2A Y B3E 2Ist

ch 1 Ax} M—CSFE} RANKLEF A 23t 2o H]a}

of S FE5S A2 AFTolA TRAP 4 THEA]

9 FA 9 o9 d=H AEAZEAY E3F 94

S skl e (Fig. 1), TRAP G4 3 G ub=

A F, o] 374 ool FH Sl AZY HrE &

Aoto] FgFa BEA% A MRS F2ES A AY

oA FoA A dAIES FelstirkFig, 1B),

2) WES 222 M opiol 2X|g
FES, EMXI F520| RANKLO| 2fsh
TEEl= TEME 280l 0|Xl= gt

BES 2EES Atk T A% FE2ET BA

FEES U50E At gZAZ £33 njA=

2 ERol5I% T BMMO] M—CSF9} RANKL-S *|2|3t

o WEFF ZZE 100 uy/ml SEE 7|Z202 &3}
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Fig. 1. Ssangbohwar(SBH) inhibits osteoclast

differentiation

Bone marrow macrophages(BMMs) were cultured for 4 d with

M—CSF(30 ng/ml) and RANKL(100 ng/ml) in the presence or

absence of Ssangbohwan,

A . after 4 d, 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,

Asterisks(*) indicate statistical differences from the control(* :

00,05, * © £0.01, #*x : {0.001).

N=4

2283 A} 2280 WRlE 11 19) ¥ &S o)
Y SR8 FE2EN BEARF 2E2E9] FiE 50 ug/mlo
TEE AYste] gelsiglon, 1 754 M—CSFQI- RANKL
5 Reje ol ustel SAF 228, AR 25E
S A3t A4 TRAP 9FA JJ—‘—/\ﬂi o] g4 9 o}
8] s JHHI:&EAH 2P} oA =gt s&w
FHZE0] RGP OoH(Fig. 24), £AT FZER

W 2280l SBAE 23} oA ARl o °“215}
TRAP 94 ¥, A8 SHBAE %, so] 37 ool §%
o] Q1= NEZO] NS A5t Aok BAs A &
A% 228, BAA 22ES AT 4PN o1
AA AAES &lst9t Kruskal-Wallis RS &

3 oA S Skl en, AR tigt A=
Fig, 2Bo] EAJ5ISIH,

Y 232, AR 228 4RE FEE 0
% 23t o4 T} AESA5H) BAE WA 3
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Fig. 2. Rehmanniae Radix PreparafRRP) and

Cuscutae Semer{CS) inhibits osteoclast differentiation

Bone marrow macrophages(BMMs) were cultured for 4 d with

M—CSF(30 ng/ml) and RANKL(100 ng/ml) in the presence or

absence of Rehmanniae Radix Preparat and Cuscutae

Semen.

A : After 4 d, 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,

Asterisks(*) indicate statistical differences from the control(*

££0.05, #* 1 001, *#x © £0.001).
N=4
= 150-
3 mm CTR
=
c B 25pg/mi
25 g
= © 1004 3 s0pgiml
28 E3 100pg/ml
5=
T2 50
08
°
o
z

Fig. 3. The effect of Rehmanniae Radix Preparat
(RRP), Cuscutae Semer(CS) and Ssangbohwan
(SBH) on cell viability
BMMs were cultured for 3 d with M—CSF(30 ng/ml) in the
presence or absence of Repmanniae Radix Preparat,
Cuscutae Semen and Ssangbohwan.

After 3 d, each well were added with XTT solution and
incubated for 4-6 h,
The plate was measured at 450 nm using a microplate reader,

3f ZF FES =R A 2|3 BMMsof|A] XTT assay= &
g AT} SR8 228, EARF 228, ARY 225
25, 50, 100 sg/mi®) SENH AEEHo] eI oS
= ERISHITHFig. 3).

3. RANKLO| 2|gt miEME FE2IX}
= e =2 o k=anl

1) MESE F2S20| RANKLO| oJst SXX}
4540l 0|Xl= =4

RANK+= RANKL#}O] Ag o] A2 o] A3 A A

AS AA HAARIARI c—Fosth NFATc19] WL Z31A]
7|0 o]E& 3| oZA|E A &2t T 4= Yl TRAPY
A Frestgleh BEeE F5E0] RANKL] &js) 2d
B $A7Q] c—Fos, NFATcl, TRAPS] W& E4135}7
9I5te RT-PCR< 33t 2 1, 71 23} RANKLO] &gt
c—Fos, NFATc1, TRAPS] mRNA o] 1~2e] Z7}3}
Aon, FH 2255 AT ddolE TRAPS A
2J3t c—Fos, NFATc19] mRNA ¥& o] §-24] A <A
=|$ick(Fig, 4). Mann—Whitney A3 53 #24 U=
< IS5,

A SBH100
2 (day)
NFATc1

» 80 29 M RANKL
2 E] T 2 AN #5BH 100
in Fe ) FANIL 4 SEN100 e [ RANSLYSBH|
g ix H
- H Z
2 3 — ]
EL » =
E E Eu
% 5 %
5 &
[ I &

CTR 1day 2day CTR 1day 2day

Fig. 4. Ssangbohwar{SBH) suppresses RANKL—
induced c—Fos, NFATc1 and TRAP expression
BMMs were pretreated with or without Ssangbohwan(mo v
g/ml) for 1 h and then stimulated with RANKL(100 ng/ml) for
the indicated times,

A . each mRNA were analyzed by RT-PCR,

B : quantitative analysis by image J program,

Significance(*) indicates significance for the difference between

control and extraction treatment group(* : £0.05, ** @ 0,01,
: p£0.001).

Error bars indicate SDs; N=4,
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2) E?J FEE T AR K|t
E3, EAXI £=Z0| RANKLO| ofst
'ITI_-IXI' diedof| OiXl= =2t

RANKLO| &J8] f=5<= 444 2dS gelstas o
AAEERS B43E B3l c—Fos, NFATc1, TRAPS] W&
2 Sol8ytt 1 AT RANKLO| 93 c—Fos, NFATcl,
TRAPS] mRNA T@o| 1~2%0f| 71819 o <A1% 5=
259 Xdt Lo A& c—Fos, NFATc12] mRNA EHo]
AA=|A] gFkom, TRAPS] mRNAOJA= H|ulalA] SA|
ol Iy BEAR; FEES AP Follke 294
c—Fos, NFATc12] mRNA Zr&do] AA =it Kruskal—
Wallis S &8l 14 =2 s, AA
ol tigt A= Fig. 50 EAISHTE

)II 0x

A RRP 50 cssu
01 2 1 2 (day)

- -

GAPDH

. RANKL
El

¢ |3 RANKLIRRPSO

£ 0@ RankLrcsso [0 RANKL+CS50

NFATE1/ GAPDH ratio
B

cTR 1day 2day CTR 1day 2day CTR 1day 2day

Fig. 5. Rehmanniae Radix Preparaf{RRP) and
Cuscutae Semer{CS) suppresses RANKL-—

induced c—Fos, NFATc1 and TRAP expression

BMMs were pretreated with or without Resmanniae Radix

Preparat and Cuscutae Semerf50 pg/ml) for 1 h and then

stimulated with RANKL(100 ng/ml) for the indicated times,

A . each mRNA were analyzed by RT-PCR,

B : quantitative analysis by image J program,

Significance(*) indicates significance for the difference

between control and extraction treatment group(* : £X0.05,
¢ p£0.01, =xx : 0.001),

Error bars indicate SDs; N=4,

4. RANKLO| oJsf Q=&
NFATc1 CHEH=] sy cA*JHI k=an;

1) MESE =2E20| RANKLE QEE|=
c—Fos2} NFATc1 &&dof| O|x|l= &2
TEAIEZ AFAEN &F Fohe HEAZRY 235}
L RANKS} RANKLO] A%tE]o] c—Fos} NFATc19] W&
= fr=st ol W oA Z3lo] Fatt A% T
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SBH100
012 24 48 12 24 48 (hr)

: | NFATC1
_ C-FOS
————— [}

Fig. 6. Ssangbohwar{SBH) suppresses RANKL—

induced c—Fos and NFATc1 expression

BMMs were pretreated with or without Ssangbohwar100 ug/mi)
for 1 hour and then stimulated with RANKL(100 ng/ml) for the
indicated times,

The cell lysates were analyzed by western blotting with
antibodies for c—Fos, NFATc1, and B—actin,

o Aug FaEel HEAE 8 odate] sl
c—Fos®} NFATc19] Tl WHdof wjX|= g3a Elst
I} western blottingS 433ttt RANKLES A 2|3t
319, 24, 48A)710) A NFATCIT} c—Fos ] HHalo] Z7}a}
ok TR AESE FEES AR ddddAe
NFATc19} c—Fos ] o] A= th(Fig, 6).

2) =Xt FEZ, EAXI F520|
RANKLO]| _IBH RELEl= c—Foset
NFATc1 &30l O|xl= =2t

RS 2258 T AU A% FE2ET BEAR

$+250] c-Fos®} NFATcl Ldof n|x|= FgFS gelst

Atk 2 23 RANKLES A2 ¥ 12, 24, 48A7t)A]
NFATc1T} c-Fos?] Wdo| Z7519A%, SR8 228
B EAR FEES A Addelde NFATcl
c—Fos?| Tdo| A=A RUTHFig. 7). AT F5=
o EAR FEE 9E AEte $A% 58T BA
A FEES e RS 2552 AT ) RANKLO]
5} GEEE c-Fost NFATcI Wao] AR aa}7} et
‘#—E’H wzl%* FEE, B FEE OEXEG R
B} 2550 W‘Eﬂi Hee sttt

RRP50 CS50
12 24 48 12 24 4812 24 48 (hr)

Fig. 7. Rebmanniae Radix PreparafRRP) and
Cuscutae Semen(CS) suppresses RANKL—induced
c—Fos and NFATc1 expression

BMMs were pretreated with or without Repmanniae Radix

Preparat and Cuscutae Semer{50 ug/ml) for 1 hour and then
stimulated with RANKL(100 ng/ml) for the indicated times,

The cell lysates were analyzed by Western blotting with

antibodies for c—Fos, NFATc1, and —actin,
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5. MEME 25lo| AlSMY HIof| U8 SEsE - «BY| Aus SAslgon], B F
nlxl= 53t 22 A2 ABPONIE RANKLY] 9J3) SEER 1 #B
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OEMZ 23fe| MSHE A= 0|Xl=
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ARZ 2EE0] W IZAE 23 94 F871HE
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0 51530 0 5 15 30 (min)
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3
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Fig. 8. Ssangbohwar{SBH)

signaling pathways

BMMs were pretreated with or without Ssangbormar{100 ng/ml) and
further stimulated with RANKL(100 ng/ml) for the indicated time,
The cells were lysed and proteins were revolved by 10 %
SDS—PAGE and subjected to western blot analysis,

inhibits RANKL

2) =XE FEE, EAMXI FEE0|
RANKLZ REEl= b TEMZ 23519]
AMsHet d=20f o|xX|l= 0t

RS FE2EE e SA% FEEL AR 222

o] ZHZAZ £3} A 7]Ke] lo] RANKLYY &J3f -
= 29 ASAGA A0 n)2|= aAE 3015} 1A} western
blottingS 4=3¥5%ct, BMMO]| %A% 2287} EARt
2259 A HT3laL RANKLE 0, 5, 15, 308 7HHo=
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Fig. 9. Rehmanniae Radix PreparafRRP) and
Cuscutae Semen(CS) inhibits RANKL signaling

pathways

BMMs were pretreated with or without Rehmanniae Radix
Preparat and  Cuscutae Semerf50 ng/ml) and further
stimulated with RANKL(100 ng/ml) for the indicated time.

The cells were lysed and proteins were revolved by 10 %
SDS—PAGE and subjected to western blot analysis,

6. LPS—-7&= = &40 0|x| i,

rr
fol

A ol A EEe] & 2587 o8 AL Sle
oA Q] SR} BEARRLY] &) n]A]e G2 4SSt
A A & S FE BES ol g3t ZUsHGiT. A
Floll 18] / 83U BAFARE F5t] LPS(5 wg/g)E Folst
fom 7 2252 FEER 13)/1Y BT Fosigth
LPS2 fr=fe & &4do et J32 Skyscan
BE/skyscan 11722 E& 59| 3a1494 FARS d%lo
of o] AWE Higo g BA5I%{tHTable 3).

2ol Hlsh LPS Aol Bt 18 % A= &
EAS Helon LPse T eSS B4 AEd ZollA
= EARIA & &4o] AstEith SR sA|ekat
LPS FA| Agelie & &4Ho| tha &=, 5t
AES 2252 200 mg/kg/day?t 400 mg/kg/day 2] &
=2 AYPE ¥ 74 Y= BT 2A ZSHAAN,
400 mg/kg/day®2tH= 200 mg/kg/day 2] =X A bone
volume/ tissue volume(BV/TV)o] LPSTo| B8] <X|3+
Ay 42 aEo2 T &4o] IAFHglon, E
trabecular thickness, trabecular separation, trabecular
number= SEEZ2 AT 4 JUUTHFig. 10),
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Table 3. Skyscan Analysis of LPS—induced Bone Loss in Mice

LPS +
CTR  RRP200  CS200
- RRP200  CS200  SBH200  SBH400
BV/TV(%)  323+31 205+34 280416 265406 204406 216419 297424 26.1%10
rabeculal i60+11  139+06 13.8402 14705 15.8+01 130404 16.3+21 146%14
thickness(/m)
Trabecular

] 335127 334%+39 356123 41.0+20 379108 503+t08 384+06 414122
separation(um)

Trabecular

0.021+£0.0 0.021£0.0 0.020+0.0 0.018=0.0 0.019£0.0 0.016x0.0 0.018t0.0 0.018%+0.0
number(1/xm)

CTR : control group. RRP : Rehmanniae Radix Prepara. CS . Cuscutae Semen. SBH : Ssangbohwan.
LPS : lipopolysaccharide,

LPS+SBH400
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c =
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< é 0.015
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.g ﬁ
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Fig. 10. Skyscan analysis of LPS—induced bone loss in mice

A @ Mice were oral-treated Rehmanniae Radix PreparafRRP), Cuscutae Semer{CS) and SsangbohwarfSBH) extracts(200 or
400 mg/kg/day) or 1XPBS for every 10 days, LPS(5 ug/g of body weight) or 1XPBS was administered intraperitoneally on
day 4 and 7, and the femurs were collected on day 10 after the first of PPR, CS and SBH extracts, Radiographs were
taken with a Skyscan,

B : Bone volume/ tissue volume(BV/TV), trabecular thickness, trabecular separation and trabecular number was analyzd
using the histomorphometric results, Asterisks indicate statistical difference from the Lipopolysaccharide(LPS) group, * :
00,05, *x : (0,01, **x : {0,001,
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