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ABSTRACT : In this study, we tried to offer the possibility of White Hibiscus syriacus L. (WHS) flower extracts as a preven-
tive and improving agent of osteoporosis that bone mass reduction is induced by an decrease of osteoblast involved in bone
formation and increase of bone resorption by osteoclast activity. As a results, it was found to have antioxidant activity and
contain a flavonoid contents (47.74 mg/g) of the WHS flower. There was cytotoxicity at more than 250 yg/mé concentration of
WHS flower extract of RANKL-induced osteoclast in RAW264.7. There were no significant inhibited TRAP activity in the
WHS leaf and stem. However, it was confirmed that it is significantly inhibited the differentiation activity of osteoclasts in 50
and 100 zg/mé concentration of cells of stability levels of only WHS flower extracts (p < 0.01). The WHS flower prominently
inhibited RANKL-induced osteoclast differentiation activity by decreased calcitonin receptor and TRAP mRNA (p < 0.01).
These results indicate that of osteoclasts differentiation activity is inhibited by protection of oxidative stress due to the anti-
oxidant activity of the WHS flower. Therefore, suggesting the WHS flower may be a presents the possibility as a preventive

and therapeutic agents for osteoporosis.
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Bl F3et xo| Sttet g4t =

AE= & 390l F3fsie] & o g3ljA] F bl 71514l
K (cathepsin K)7} TZAE SolFoz AR, ZAEY
4~8A| (calcitonin receptor, Cal-R)?} TRAP (tartrate resistant
acid phosphate)o] &AjshH AA|How Z T4 2Rl 7o
sl Aoz dEAHT (Boyle et al, 2003). WEH ©l&
el BafAo] AAE Tl & FF A BHE olFod

T AL AoZ Agdn & 5 dAHEES 24, vEN
D, ZANEY, JJHZ 2R |2, Add o rERA 58

A, MIEEZAZYO|E 5o o] gEo] Sttt (Park, 2012).
A92 24, ATS7h S,
Agueretal et g g st AL 5 Y FARgo]
RIE 3 o} (Kannel and Drake, 2009).

HZolle Ethsat ABKEEY 28 Al gk A7t
8 Eo] ASRE A FTIe R ole fold 59 A
#ABAY Je Fez HyE vl ot (Basu e al, 2001).
28l ZE# 7Y sl ol Ao Agste] skt &
e STPIHCERA & F57F FETAL s8I (Silverton
et al, 1995; Yang et al., 1998). B3}, FThEE o4 7
T €% A v HATF AEJLL, ks BlER A
Foll oalir ZUeE S7MHTAL BAETh (Maggio et
al., 2003; Morton et al., 2001). Ats}d 2E#X wo] &4
Q1 kst 222 AlEY sk 4 RARTIAY A AN
7l BA2A (Jung ef al., 1999) 5 - A=A BEF o] 9l
on HEA seEd St eo|s, okaFENE EFE
T e B2 AW AkAae] S giAREER] 84 AT
(reactive oxygen species, ROS)2] IS AJA|sl= Aoz ¢
#HAY (Block and Langseth, 1994). o]2{3l -Ak3} X
71 fE& oRgAES] g HAE AAlE o83t Tl
2o gAol| gt = FTE HAsE AA
5o FoeS AW B XS
- "ok

g3} (Hibiscus syriacus L= °F3 (Malvaceae)l] &
she 99eY #EoR Ade 7PHAL o 717 2o
Fo] A3 & Zlo] T (Lee, 2006). o 35} oA Zt
Hio|uo] Zahd Aol o ghrEo] i, A 2
9] 50%7} AFEUE (saponarin)O & o] Fojx] kg o7 o]f
HolA LTt (Yoo ef al., 1996). 3} Lee 5 (2013 &
3t FEE0] 955 TN AR A5 wivl 1A
A BA JAst I9 a5 7RITa Bast)

weE B Ares 3 FF3}F (white Hibiscus syriacus L.
flower, WHS) F&=2| 34itst A3 in viro 7 T2AHXE
o] Eslol| MR IS Hrlete] = Ag - 835171
7 712 AF AR IS oW 9 X EAEA S Tk
& AR ettt
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Aol AHE Fgshe SAEE S 25 ol 4

AE 8 B3 2, o 283 27] 52 20143 89 AFH

siRoen RE oAle A3 Ao &3 AZ7] (Branson,
MO, USA)S ©|-&-3l AAE L Adel] ALkt

B~ O
=Ry

80% olehe FEES o|&3al o k& H 28AEEY]
243} A% G (Chung ef al., 1998)S WHEsto] A

H 3 Fg3 FHE AEE FZE7AZE7] Martin Christ,
Osterode, Germany)ollX] Axgt & Esto] 70% EtOHS
A8 3} Fulg Hriste] §5CoA 3A7H 3 SHFZ
3 & Aeor Wzsl F Filter paper (No. 4= ©|-&3lo] o
s, 311 745371 (Rotavapor RII, Buchi, Switzerland)
2 45CoN P & FEES 54 7xs] B2 3
BE 24 Wi Basisirh ol 243 A4 DPBS

(Dulbecco’s phosphate buffered saline, Daegu, Korea)oll -85
slod ARg-skTt.

2) Al
Fusd T SgExols F S-S 9% Folin-
Ciocalteu's phenol, diethylene glycol, catechin % naringin3}
DPPH (2,2-Diphenyl-1-picryl hydrazyl), 7mM 2,2-azino-bis
(3-ethylbenthiazoline-6-sulfonic  acid), potassium persulpate
2 ascorbic acid 52 EE Al9LS Sigma-Aldrich (St
Louis, MO, USAYXFE T3] dibst S48 w7tsiiith
MEE=E medium (DMEM;

Bremen, alpha-modified minimum

&

Dulbecco’s

Germany)3}
medium (o-MEM), fetal bovine serum (FBS) % penicillin-
streptomycin 5+ Gibco BRL (Gaithersburg, MD, USA)A}
o] AFoE wiFstaich. FZME T34 RANKLS

modified Eagle’s
essential

Fig. 1. White Hibiscus syriacus L. flower and it's 70% EtOH
extracts. (A); The flower has a large whole white within
centrae and five petals. (B); It was showed that WHS
extracts has formed by 70% ethanol extraction method.
WHS; White Hibiscus syriacus L. flower.
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PeproTech EC (London, England)Al2] A|&ES AME-315

AE YEE H71E 913 MTT €9 [3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl tetrazolium bromide]Z} dimethyl sulfoxide
(DMSO), 12]32 TRAP &4 41L& 9t TRAP A4 kit
2 TRAP €9 (sodium tartrate, p-nitrophenyl phosphate)s

RE AkS Sigma-Aldrich (St. Louis, MO, USA) AFS +
olsle] Aol o3yt F2A| e Z 54 WA AR}
A=

E2AS 93t TRIzol (Invitrogen, Carlsbad, CA, USA),
iScript ¢cDNA synthesis kit (Bio-Rad, Hercules, CA, USA),
Emerald Taq (Takara, Tokyo, Japan) 5= 73] RT-PCR
< Aldsiith

3) ;\ﬂrj_HHOk

A E B3} =5 93 vk oY AlET RAW264.7
AEZ American Type Culture Collection (ATCC; Rockville,
MD, USA)ZHE FY3td 10% FBS® 1% penicillin-
streptomycin (100 U/mé, 100 pg/mye] 3Z3E DMEM HIX|Z
5% CO% 37C incubatoroll A i< 3 74702 A) wjgFs}
AT},

242 Folin-Denis ¥4 (1959)2 ¥
AR 0.1 mlol SFTFE 7iste] Tml = vt
Folin-ciocalteu’s phenol reagentS &3}
%‘f& W] AJZTE NaCO; E3H 02ml &

A7vste] 2mb 2 THE F A2olA A7k
kil 3000><g°ﬂ 10870 4] Helaich e
o] FEEE FHsIslen, & EEuEol
QO{ ATk OL—D'%L sto] 25k &
L—QETH 'c‘r %ﬂluﬂe

ﬁ

Catechine ©]&
S kAT

- " o=

=
St f,‘ J2 Davis W (1947)S W3
st At dlekE = A 0. 1 ml Oﬂ 90% diethylene
glycol 1m¢3 1N NaOH 02mlS EF3sle, 37C G200
wolA A7 St vReAIR Y S = 4 3= 420 nm o A]
Ao Naringing ©]-8-5t] 2% o 2 HE
Z ZTH o= SRS kT

=

@) % Eehieol
% Eepuicol=9] §

5 M EILX
6]§_ AL

(3) DPPH radical &%

DPPH radical &4tst &4L& 100 M9 DPPH (2.2-
Diphenyl-1-picryl hydrazyl) Wlghe 89 A|Z3l] AREE
FTEHEZ AZXI T (0.1, 03, 0.5, 0.7, 1mgml), 40 L o
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DPPH solution 160 /42 713+ 3 23C el 3087 wt
24171 & 517 nmolA] TEEE A SIATE EF L-ascorbic

o-1-=

acide} BIAE stod ofzfje] 2o g A4tetgith. DPPH
radicalg 50% AT )E FEE 1C5wo% X3t

Inhibition% =

ControlAb - (SampleAbs —Sample blankAbS) 100

Control Abs

Samplenp: FEES BUS "W 4=

Sample blankyy,: FEEUNA 5F] T/HTE F7HES o
o FE= W

(4) ABTS radical &7

ABTS radicals ©]&3F 3H4itste 542 ABTS cation

decolourisation assay H'H-S AlYSIATE 7mM 2,2-azino-bis
(3-ethylbenthiazoline-6-sulfonic acid)®} 2.45mM potassium
persulpates HE FEE THst] A2 HEA 124)7F
ol WAstel ABTSS B4 AIX1 F 734mm oA 3= 3k
©] 0.70.8 m7} =5 A3} FAE 8 180 bl Al

2 20/4E 7151] 602 BAT F FPEE Sl o
ZTE ascorbic acide} Bl 3HHoH O}EH,] Aoz A
et

Inhibition% =

ControlAb - (SampleAbs —Sample blankAbS) 100

ControlAbs
Samplenp: FEES BUS W 4=
Sample blanka,: FEEHA FF] S/HTE 7 A5 o

o A= g

2) X AEE B SZAE 23}

() AlZ AEE

o3t &, o 2Rl 7] 54 A2AlEd gk Alx
AEEL MTT assayell 2|3t H71381% E]-. RAW264.7 M|
= 96-well plateol] 1 x 10*cells/well & 2351 10%
FBS$} 1% penicillin-streptomycin®] 323+ DMEM®l| 24A|7F
& st AT sEAlE 23t {5l 10% FBS
2} 1% penicillin-streptomycin®] 7Hd o-MEM®] RANKL
(50 ng/mye FH7Fek § Algel 1) H9E Ay 10, 25,
50 pgml 3+ 2) ¥ FFEF FoEE AP 50, 100, 250,
500, 1000 pg/ml 02 RSN, ZHzke] FE=E AP EHA]
0} O ]’HXQ___E }\—lzé ]_Mr,], H 301 S MTT _Q_c:ﬂ

1 \__
(2mg) 50 /A’ré A7¥slo] 5% CO?, 37C incubatoroll A 2A]7F

ko3
yul

] =
TI’EE'_



Bl F3et xo| Sttet g4t =

=0l w2 A AT} o] HIXE A| AT DMSOS 150 142
HA7Fsle] A2 A 2087 HESAIA AAE EE&A49
formazan A4S 435I th. Microplate reader (BIO-RAD

Skl 540 nm oA SHEE &l

& (cell viabilityy> Th9] F4o 2 Axkst

450, California, USA)g ol&
st AlZ AEE
AT}

Cell viability (%)= AT / AC x 100
AC: absorbance of control
AT absorbance of tested extract solution

(2) TRAP &4

RAW264.7 AEZFE RANKLY] °]ale] #sle A4
MEZe] JelE #E5H7] 9l8ke] TRAP (tartrate resistant acid
phosphate) 212 Al3YsIATE A9} AlEA 2|3t v 3
dE AE= PBSE A F 10% formalin® 2 5%+ 374
3132, DWE oAl FAEA T Alzrl TRAP 94 kit
(Sigma-Aldrich, St. Louis, MO, USA) AR Arge] wa} 2l
gk TRAP &2 307 sttt HE 5 By
eje] I=ZAM|XE (round-shaped osteoclast, ROC)= 338t ]
7 (CKX41, Olympus, Tokyo, Japan)Z Zzslar, T]=|d
A Pa} 12} (DIXI 3000, Olympus, Tokyo, Japan)Z ©]v]Z]
Bkt

‘—l

=
=

(3) TRAP 4=

SEHE Bo] XE TRAP &40 &4 4L Tinut 5
(2002)2] ®H-S- ©]83}>] TRAP solution assay> 2 #7135}
o} ®slAlh AlEA e T vk 3UE AlEE= PBSE A4l &
ME 88 4FN (lysis buffer; 90mM citrate, pH 4.8,
0.1% Triton X-100 containing 80mM sodium tartrate)<
80 ;4R HFslo] 1087F A28l T}, substrate solution (20
mM p-nitrophenyl phosphate)S- 80 /£ % Z7}slo] 5% CO?,
37C incubatoroll A 2087+ ¥HSAIZL H 0.5 N NaOH 40 /£
Z W3S FAAATE microplate reader (BIO-RAD 450,
California, USA)E ©|-8-3}4] 405 nmol|A] S3=5 RISt

o1-=2 &

4) 9L SEA AHNES (RT-PCR)
gZAEe] F F4 dAY FAsE Cal-R (calcitonin

receptor)g‘r TRAP fr317te] s #zstr] flste] A W
Z RNATE TRIzolZ AA el ulg} FE30 3, 553+ °}‘«]
RNA‘C iScript ¢cDNA synthes1s kitS ©]83}] cDNAE 3
At F9a 2 A4k Emerald TagS o831 Z7I
W LS 95Cellx 1087 Ad F 95C 12, 51~58TC
30%, 12CAA 1202 F 25~32 715 A3 H%
ZE IS 72CAAM 1087 v-3AIZ H 2% agarose gelol
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Table 1. The sequences of each PCR primers.

Annealing Product

Gene Primer sequence (5°-3’) Temp size
(C) (bp)

Cal-R F-ACCGACGAGCAACGCCTACGC 58 490
R-GCCTTCACAGCCTTACAGGTAC
F-AAATCACTCTTTAAGACCAG

TRAP R-TTATTGAATAGCAGTGACAG o1 317

CAPDH F-AACTTTGGCATTGTGGAAG 53 293
R-ACACATTGGGGGTAGCAACA

A A719ET F ErBrE dAstel uvad B,
densitometric analysis® ©]-8-5}] F=X]|3}5I T} ¢cDNA 1mg
<& Table 1o YepRdl npe} Zro] ZFZEe] primers ©]-&-5t]
PCRS a3taitt.

3. SAEA

2 Aol gk ARA= FAIEA SAS 828 o83t
ANOVA (Analysis of variation) 372 AA]$F & Duncan's
Multiple Range Test (DMRT)2] T3 % 974 FHtwo-tailed
Student’s t-testZ p <0.05 =X F-4E AT &
© A i ol 39 o] whHRdle] FUE AFAAE

AHgROr YA A drad] B WEEE Bt +
FEUA ek

zn o o
1. _is %ﬂﬂl‘é‘ E71<I z(?;_ EEI.UL.OIC 6I—EI:II_|. 3I—I\|-§I. le-lx'l
FeolEy Be ol2ERd f41 B40) Yo B4R

fr gelZol] FadxE Agste] HYE v Hrizs ¥
st HVPE} a3= yepdc} (Choi, 2006). T3 %E]-ﬂ]&—
o] &3h= ZEFH-ol= (flavonoids)y= A FES] F
o7 ﬂ*é&i%—g B og A Ak FHojd oﬁ%ol
o] ol s, FHF H A Tt e HloE dEA
At} (Hetog ef al., 1993; Taso, 2010; Sohn et al., 2008).
ol gt FEAES TS AAA ] st S-S Hrtst
7] 1 A S-S 478k DPPH assay (Jeong et
al, 20092} S ¥4 22 BT whgate] ol 2t
UZhS 2718H= ABTS assay (Li et al., 2007) o] o]
3 9

L Oﬁ Az 3 Fgste] T s T o (3.19%),
7] (220%), 2 (2.18%)=0 2 VEhtor & ZElE-o|E
She Q] (1.88%), £ (1.40%), 7] (0.36%) w22 e}
YT} (Table 2). %£3F 3 FF3sle] DPPH radical &7
ABTS radical 227 A T4 ICs, value®] ZHzb $lollA]
1084.48 yg/mb 2t 58735 pg/ml 22X 71 e st 24
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Table 2. The contents of functional components of white Hibiscus
syriacus L.
Sample Total polyphenol (%) Total flavonoids (%)
Flower 2.18 £ 0.01 1.40 + 0.02*
Leaf 3.19 £ 0.00 1.88 +0.02
Stem 2.20 £ 0.01 0.36 = 0.01

*Values are expressed Means £ SD (n = 4).

Table 3. Antioxidant activities of white Hibiscus syriacus L.

ICs0 (8/ml)
Sample DPPH scavenging ABTS scavenging
activities activities
Ascorbic acid 31.15 £ 0.01 38.82 £ 0.01*

Flower 2039.77 £ 0.01 1196.92 + 0.01
Leaf 1084.48 + 0.02 587.35 £ 0.02
Stem 1841.67 £ 0.02 803.38 £ 0.02

*Values are expressed Means + SD (n = 4).

< HYT} (Table 3). Yut¥ o=z & =S
4«‘% DPPH }t)Zt 2A%%E EOFAX3L (Choi e al, 2005),
% ZelEwol= AR ABTS 7 B8 A#aA7)E vk
SIATE (Ku ef al, 2009). ¥ A+ Az} JA 3 FF3 ¥
_ﬂoﬂ [q. zﬂ-)\]-g]r ;M—]o] E-‘:_a]_lﬂh:- Ul—ak_,,]_ = —a}i ]
= 3ol =35 e 202 et 28y 2 A
olf FrjH oz e gl @S 2k 3 Fast 2o &
SR olE I S 4774mg/gC 8 FEHE T ES
T TR ol S TH 9 (55.56 mg/g)F AR A}
(48.06 mg/g)et (Kim et al., 2012) 2 o1& HolX| 2Ait},

Yoo 5 (1996) F-F3} £5& ARnEIYR A
A} kst AR Izl EYEo|EE 13F okl
Ao FAksl Fdo] =& AR AL, WAAEY] F
TEo] & AlEel vl ol oS w2 0= Uit
53], WA= 0194?40% skom Az
(saponarin) /342 &5Y AUTFAL 3T mEbA, 2
g3k 2o 71548 AR %44 kst A3k Hololale] 7]
578 WPt olFoix ok

ZYuze] ol

Fgoz

2. 8l 233 F9H FE==9| uSHIZ MEEI 29 M|
-2~ O] MEF RAW264.7 AIXZE ©
of fall fd d=AE ek d Fgs}t FoH FEE

10, 25, 50 g/t w50 WE ME AEES SYSIATE 2

st & A dxad AR AEes BIAN

F33} A3 2719 RE FRoM BAHoE o5 7t

AT (p<0.05). E=3, TARP &4 ATP9} nitrophenyl

phosphate’t =T W £ EAHS 7HAH & 5 28 Al

HHI7F S7HE7] W2l 2 EA% S5t vz E3)

o for fo,

[ Control
=1 10ug/m!
[ 25 ug/mi

A - 0uml

125

Cell viabliity (% control)
TRAP activity (% control)

o

Ctrl Flower Leaf Stem

Ctrl Flower

Fig. 2. Cytotoxicity and TRAP activity of osteoclast derived
from RAW264.7 cell in the each regions extract of
WHS. RAW264.7 ceIIs were induced osteoclast by
RANKL (50 ng/me). (A); Cell viability was not affected at
all concentrations of WHS flower. But, increase of cell
viability revealed in the it’s leaf and stem. (B); Above all,
TRAP activity remarkably inhibited only WHS flower
extract. Each column represents mean £ SD. *p < 0.05,
**p <0.01 vs Control. Ctrl; Control (only RANKL
treatment), WHS; White Hibiscus syriacus L.

Leaf Stem

AEE golsl=dl o8 Hr} Mok and Shin, 1996). Fig. 2

X}t 7ol & gt & M| 50 ugml (51.99%) oA
T tiZtol] Hlstke] AR 7HAE TRAP €48 HT

(p<0.01). ¥ 3} =71 BE FrAAM e izt fo
gk zpo] 7t YERA] eFof ThEAIE 3 JAloll= Y T
A &= Ao R et
3. 8l £33} Zo| TSN MEZ} 2ot A
S/ A A Zol| A W= RANKOl RANKL7F A3et
o] £38lEl TRAP Y4 M XE= RANKL, interleukin-1, tumor
necrosis factor-o. (TNF-o)2} 72 HEA}ol| ofsl] A=%H
Ax7E] FeEo] teld TRAP ¥ Alx=z E3F Ht

(Boyle et al., 2003). 8 g3t 2 FEES sk Ast
e AL 250 g/l o)) oA ME AEEo] 895}
A sl AE EA0) L}E}wu} (Flg. 3B). AlE F7do]

UERA) ebe AT QP o) ol TEAEe] TRAP
== gz vluste] 50 pg/mlb (47.28%)2F 100 zg/ml

(39.74%)14 A we =S BATH (Fig 30).

3 B33t 2 FEE o3 MEXAF &4 glo] v
TRAP A4S Holx 507 100 ug/ml F=2 22 sle] 347k
HjFet & TRAP A4S Aldgh A+, tixwroll Al27F &
G The] A saAlErt P F R A

o] T F4 FES = TRAP 94 theld JFZA| X (Karst

1} o

et al, 2004) 5, 5 B4 FH =2AE (ROCyT F5ist
A BEEA 8 F3s) £ FEE BE FRAA dix2Tt

3} sl Ex oEHow FAsA 7aw BFE moF
e sZAME (irregular shaped osteoclast, I0C)2} ROCS}
FHEA 2wl s A| 2ot HEE ]I o]/
2 A7 A= RANKLY o3l fr=se g2Ax &3} 3
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100 pg/me

Control
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o
=3

@
=3

[

40 iy
0 N (— — e -

0 50 100
Treatment dose (pg/me)

*%

(SR
S o

Cell viabllity (% control) @
TRAP actlvity (% control) O &

o

0 50 100 250 500 1000
Treatment dose (ug/me)

Fig. 3. Cytotoxicity and TRAP activity of high concentration
treated WHS flower extract on osteoclast derived from
RAW264.7 cell. (A); TRAP positive multinucleated cells
shows that TRAP staining was performed after 3 days of
culture. (B); The cytotoxicity is revealed a concentration
of more than 250 ug/ml. (C); Osteoclast differentiation
activity was reduced in a concentration-dependent manner,
evaluated including ROC and irregular shaped osteoclast
(I0C) by TRAP solution assay. Scale bar = 500 um. Each
column' represents mean £ SD. *p <0.05,**p <0.01 vs
Control. Control; only RANKL treatment, Arrow; ROC
formation, WHS; White Hibiscus syriacus L.

A Foll @ T3l £ FEEC] T oEFOE g B
s} Ao APH oz HAofstal S HAFA vk (Fig
3A).

4. 8l £33} 29| ulZMIE 23t R AA|

oy AsHY 247 ArARIAS] F7He f=sl sEAlE
29| 315 ZFA)E RANKLS dhZA| 2] #3) 27] &
Aol c-Fos®] f=3ld NFATcle] @dol FQsk ks s}
o L AT (Takayanagi, 2007; Mastsuo et al., 2004).
NFATcl-& Al 29 5o] f4AQ1 cathepsin K, TRAP,
LA B 48| (calcitonin receptor, Cal-R), osteoclast-
associated receptor (OSCAR) % B-integrin 52 WS =
Are A sEAE #3532 7eS &3 AU
(Takayanagi e al., 2005). Bl%°] Cal-R®} TRAPZ 44|14
o7 F FF 28l st = 71AS Fditha dEA
o} (Boyle et al, 2003). 3 Fg3} & FEE ot A
A2 Z 714 F5ANAM Cal-ReF TRAPS] mRNA
S Hsks A% 4, o 778t £ o] CalR &
HFE 100 g/l FEolA thzzel] vls] 46.69%2 A s}
Al AARERASL, TRAP HAF FA] thz=zel] vlsl 71.98%=
XA asIt (Fig. 4). ¥ Aol RANKLel <]s)
= FZA XL o] X#EQl TRAP &4 &4 A9}
PRAR 8 FgE) 2 FEEcl oJsiA Cal-ReE TRAPS]
mRNA & A FosHA] AL e s

238} 20| BN EMDL B &4 o

=TI 1

GAPDH Cal-R TRAP

Control 100 pg/me Control 100 pg/me Control 100 po/me

- b
= M
==}
.
o N
= =1

o
[=]
=]
=]
*

.
o
.
[=}

]
o

of Cal-R (% control)
[=3]
=]
»

Relative expression

of TRAP (% control)

Relative expression

]
(=T =1

0

Control 100 pg/me Control 100 pg/me

Fig. 4. WHS flower extract inhibits RANKL-induced gene
expression in the resorption stage of osteoclast
ditferentiation. RAW264.7 cells were treated with
RANKL in the concentration of 100 yg/m. RT-PCR was
performed to detect the expression of the indicated
genes, and performed with 25 cycles. Each column
represents mean + SD. *p <0.05 vs Control. Control;
only RANKL treatment, Cal-R; calcitonin receptor, TRAP;
tartrate resistant acid phosphate, WHS; White Hibiscus
syriacus L.

olggt A¥= HEFHoE F 7 F
=221=

sl 2EH A= QAEHF-1 (interleukin-1)©] Y tumor
necrosis factor-o. (TNF-o) 51| ]38} nl2A|E 2] As}ol &
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o HEd FEEL] sl EFo] Fosita Buslsi
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2000; Li and Jeong, 2015; Song and Lee, 2015). wW&}A]
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