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ABSTRACT

Effects of Clematidis Radix Extract on Osteoclastogenesis and Gene
Expression in RANKL-induced RAW 264.7 Cell

Young-Hun Song, Jeong—-Eun Yoo, Hyun-Jung Lim, Dong-Youl Yoo
Dept. of Gynecology, College of Oriental Medicine, Dae—Jeon University

Purpose: This study was performed to evaluate the effect of Clematidis Radix
extract(CB) on osteoclast differentiation and gene expression. The osteocastogenesis
and gene expression were determined in RANKL-induced RAW 264.7 cell.

Methods: RANKL-induced RAW 264.7 cell with Clematidis Radix extract
was stained by TRAP which is expressive marker of osteoclast. The gene
expression of RANK, TNFa, IL-6, iNOS and Cathepsin, those are factors related
to bone resorption, was estimated by using Reverse Transcription—-Polymerase
Chain Reaction (RT-PCR).

Results: Clematidis Radix extract decreased the number of TRAP-positive
multi nuclei cell, and decreased the gene expression of RANK, TNFa, IL-6, iNOS
and Cathepsin K in RANKL-induced RAW 264.7 cell.

Conclusion: It is concluded that Clematidis Radix extract might decrease the
bone resorption resulted from decrease of osteoclast differentiation and it’s related
gene expression.

Key Words: RANKL-induced RAW 264.7 Cell, Clematidis Radix, Osteoporosis
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ShrEIAbE s E3hE o] 2
oY 53], RFAE 23 f2
RANKL(receptor activator of nuclear
factor kappa B ligand)2 ZIAHEZH
B EHEH, dZdFAE 9 gEAR
F o] A8+ RANK(receptor activator
of nuclear factor kappa B)¢} Z23sl]
GEHAFAETE dEAER E38t= A
S 7307, £33 FHATE MAPK,
ERK, JNK, p38 @43t #A3 AP-1,
NFATcl, c-Fos, c-jun, NF-kB¢] &4

it Me o>
ro ot

oX )
A < )

N

3}, Src, Akt 843} 55 S3Fo] Wz
S dyst= T @<l TRAP (tartarate
resistant acid phosphatase) 2 cathepsin
K $4< 3384 a9,

gholsl FRdA ‘FuEdolgte A
A du2 FHotE & AR, <k
il - > Vol B} eked Bk R
JEsHA 4ol wkistH FEE7E A ol
FE A Estal wh2A Ho] “EiEvh
Aoha shglan, <K - RH >l A
= KEE A& gEme s mE
sted, ol ddYsty =t F
S Aos Ais oA,
OS2 g A UG, Tl
Iokal, R & 1 HKNeE B
aL, RS, R, B, ERERL W,
S E, BULRY o= HEsted &
B miEr, HEERRS, il Tk R A St
= AWS &3 5o mMe Hi2
RAW E&R7F AREHH EALTY ROE =
ate] A ElFESt kS PHms)
A EHi7r kagstel giskA |ot
FohEEol WI wEwy Fe2e, 3,
&1 R, WP kM, B
HOR O OKORHEE G R, A ek A5
ik, VUit SUHb Y, (AL ) 5
o] ZohFFl Hisithe Wtk AT

18 %l (Clematidis Radix)& w2 o}
Aul el &3k cotg] o] Ry e A
X3 Ao AR g ILEe] &
o] dof ghell A R EE, Wi o,
WEERsS X =2ste Ho 2851 3l
g% A B0 ZE saponin, clematoside
A, anemonol F°] HiFglow IHZ
A7AY, "I A8, FdF A8,
#dd 248 5ol RudgU

2 AFe mERE Bk i-mY &
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BLENMO] RANKL M2| RAW 264.7 Cellol| O|%x|= L&t

7 #EE A87Eo] Aok BuE K
#il FEEC] FUFFAE aRAY
Ao Z Atz o] FFAEe] E3he}t 7]
s A3l #oste dAEd HA=
FFS Hrtstazt stk ol & #3hed

RANKLZ A}=3 RAW 264.7 celloll A
o] TRAP(+) AX FATS ZH3A
o, T ©A {FFAQ RANK,
TNFa, IL-6, iNOS, Cathepsin K 59
Az Lol st A7 A 719

g AAHES A7) Baste vholth

o 4 9
1. A =5
1) kA 5 2 AN A=z
Ao ARRS FEAN( Clematis manshurica

RUPR.)S AR Aol 743 A
< BAdste AbgEAT

AL 100 g& ZefaFo ¥ T,
MeOH 500 mE 7Fstar 6A1%F o] 7}
gt &F FEeAT ARAAE o &
st oAFgk thy, o dE  evaporator
(EYELA, Japan)< o|&3le 7t &5
g os w5dS 4 1z
A A7HA] YEEE s A3 A
de W#EM FEE(CCI3 CB e
dimethyl sulfoxide(DMSO, Sigma, USA))
£ 0|83l wiAd =2 ¥ pore size
045 mo AARAE FHAZ & ALE3}
Aoh.

2) Al =

Ao AHEH FEAME HAFAEES
mouse myeloid AXFQA RAW 264.7
celldl RANKLS &3l f=d A=
2d S ASSE Y. AEE RAW 264.7

cell& A EFLS8 oA FASATH

2.% 9

1) RAW 264.7 cell H] %

RAW 264.7 cell= DMEM (Dulbecco’s
modified eagle medium, Gibco/BRL,
USA)/10% FBS/PC-SM HIA| & ©] &3}
o CO; A ujg7]olA vl st o,
AEZ FE 5x10° cells/well 2 96 well
Dlatea o]-&3ke] HjFetAth. 2447 Hi
G F wgFds Md F, 10% FBS(fetal
bovine serum, Gibco/BRL Co., USA),
50 ng/mé RANKL, 1 ng/m¢{ TGFB7} %
7} a-minimal essential medium(a
-MEM)o.2 wngste] Axs wj gt
Hj eked o 50, 100, 200 pg/m FE=E CB
= HUbs FAT 2ol g A FAS
A2 gkl A 693 vl g

2) oFEA 7

RANKL A tZz+<& Control (C)
2, AP 50 pg/mbe] HEA FE=
S Fo3 #(CB50), 100 pg/mE F
gk (CB100), 200 pg/mtE Fo8E o
(CB200) 2.2 3} th.

3) TRAP 34 =4

RANKL * 2|2 RAW 264.7 cell& ¥}
FAEZE THE F A5 FIAEY
WS marker2 €% TRAPS 445
o] TRAP-positive A M EE 215ty
o} 23lA121 NEZE PBSE AHEE 23
A28kt 3.7% formaldehyde-citrate-acetone
|do =2 107 THAII FHTE 23
A ARt 2% TRAP fast garnet GBC
base &N NaNO; &84S 22 v &=
o] "tE g3 59% naphtha AS-BI
phosphoric acid, 4% acetic acid, 2%

tartaric acid& X33 &4 31GA]
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Azl A ]tar Aol 303 o] WA
st FstdAv|Fom HEste ol
378 o]A+¢l TRAP-positive THAE
{TRAP(+) MNCs}E AlFdtd A
Fo] BAEARE AT

4) 32 ¢d 54

(1) total RNA 2]

RNAE #&st7] #fste] nj Al 2
XS A A B2, 4T PBSE 33 Al
E o}%‘E} Aﬂze < g, 750xgol A
1027 94 8 ‘:]'% ice cold PBS
2 23 "5191‘:]' HHE AEZ lysis
bufferg 7}t &3sA171 th, 12,000xg
ANA 1027 HA EH3te FES Fst
Atk A 1 M sucrose’}t FHE tris
buffer ¢l loadingdt t=, 36,000 rpm
o A 160E7F YA ¥t Polysome
pellets # 3t SDS buffero] =<1 3
37°CAA 3083t incubation A|F T} Sodium
acetate bufferE 7}3F t+<-, phenol/CH;Cl
gHo g FZ3Th NaCls 02 Mo]
H=2 713 02, EtOHE 7|13 & -20TC

ANA 12A17F BHEAT. A ES 75%
EtOHZ 23] A|¥g vs dXAZTH
T2 FEo] 2% RNAYS dix=+
7 AP A mRNAYo] 2=E 24
gt o, A9 Fo R FRlate] ARE-3t
ATt

(2) cDNA A%

iz B AFTANAN 42 B3 total
RNA 9 10 x£(10 gg RNA $H)ell oligo
dT (Promega, USA) 1 ul (2 pg/m)=
He T ZAAHA EF os, 90T
ol ] 5%3%F incubationd} It} Primer7}
annealing 3t=5 A4 o 1027+ W
g & 4T 22 FASH s AlgS
7}t sl 5uie] cyscript buffer 4 pul,

=
2 me

(@)

3

k
:

0

o

0.IM DTT 2 ul, dUTP nucleotide mix
1 wb, dUTP cydye-labelled nucleotide
0.1 ul, cyscript reverse transcriptase 1
wl, HO 09 wE #HA7tsted = 20 w=
g 5, ofF ZAZ=HA -(J:—P_i tipping
etk o] F, 42CelA  90&t
incubation 3+ ¥ < Aol WA
&7]9] 25 M NaOHS 2 pub & 713+ &
37CAAA 1587 incubationd}H 2™, 2 M
Hepes buffer(free acid)E 10 xl 7}3h<d
T ZHT. A2+e] AeF2 Amersham
Bioscience(USA) oA 3T
(3) Reverse Transcription-Polymerase
Chain Reaction (RT-PCR)
Oligo (dT)12-18, reaction buffer(50 mM
Tris-HCl, 75 mM KCIl, 3 mM MgCl,,
10 mM DTT, pH &83), 1 mM dNTP
(Biotools, Spain)® 200 unit M-MLV
-RT(Moloney murine leukemia virus
reverse transcriptase, Promega, USA)E
23 RNA AH2jsted AHAE 33
o ZH cDNAE dAstth. PCR
total volume 15 gl 108} ¢] PCR buffer,
0.2 mM dNTPs, 2 pmole®] sense 2
2o Eg cDNA
2} 1.25 unit®] Tag polymerase (Biotools,
Spain)< ¥°] PCRES 1339tk RANK
9] sense primer+= GCA AAC CTT GGA
CCA ACT GCA Co]¥) 2™, antisense=
AAT CCA CCG TGC TTT CAG TCC
2 ARSI Y. TNFa9 sense primer
= ATG AGC ACA GAA AGC ATG
ATC, antisensex= TAC AGG CTT GTC
ACT CGA ATTE AH&3tglom, IL-6
9] sense primer= GGA GAG ACT ATC
AAG ATA GT, antisense= ATG GTC
AGT AGA CTT TTA CAZ AH&3ksd

antisense primers
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t}. INOS9| sense primer= AAT GGC
AAC ATC AGG TCG GCC ATC ACT,
antisensex= GCT GTG TGT CAC AGA
AGT CTC GAA CTCE AHg3tglor,
Cathepsin K9] sense primer= TTA
ATT TGG GAG AAA AAC (T,
antisense= AGC CGC CTC CAC AGC
CAT AATE AF&3t9th. ControlZ2+
GAPDHE AF83149 21 sense primere
CAGC CTC GTC CCG TAG ACA AA
o]4 2. ¥ antisense= CAC GAC ATA
CTC AGC ACC GGC °]th. PCR %
AL 94T 4%, 30 cycles®] [94T (30
%), 59T (30x), 72 4bzx)], 72T 10
Ho|AtH(Perkin Elmer, USA) =Z3H
PCR 2FHE-S 2% agarose geld] A7|9%
sty d7]195 23 U2 bandE density
A 233 Gel-Pro analyzer 3.1
(Media Cybernetics. USA)& ©]-&3}o
T3t

(4) Real time RT-PCR

A0 Aol AF RNA 5 pg, 50
ng/i ¢ random hexamer 3 ¢, 10 mM
dNTP 1 & Y3l diethyl pyrocarbonate
(DEPC, Sigma, USA) A&¥ THFE
7}ste] 10 pe] RNA/primer mixtureS
WHEAT AFE sample 65CoA 5
%3 incubation A7l & 18 o] ¥
of ®X]3s}9 . Reaction mixtureSZ 10
o] RT buffer 2 x0, 25 mM MgCls 4
©0, 0.1 M DTT 2 ul, RNase 1 w2 4
o] 1|3} ). Reaction mixtureE RNA
/primer mixture®] 7}sted 41 AL
28-7F X8k & SuperScript II RT 1 w0
(50 units)E 7tstar 25T 103t
incubation A|ZAth ThA] 42T oA 508
7t incubation A7l ©h, 70Tl A 158

jus)

7t 7FE38tY] inactivate A17]13L ice “goll
A 2E T RNase 1 S 718kal oA
37CoA 2083t incubation A7 o,
ARE AIZEA] -20Ce] B#As Ak Zhz
9] optical tubeol] 2819 SYBR Green
Mix 125 ul, cDNA 0.2 w0, 5 pmol/ul
primer pair mix 1 g0, 11.3 0 H.0E ¥
A, 50C 2% 1 cycle, 95C 10 min 1
cycle, 95C 15 sec, 60C 30 sec, 72T 30
sec 40 cycles, 72°C 10 min 1 cycle® =Z
A A PCRE "HXl & tubes 7AW o
=, W& 5 wE AHE8E 3% agarose
gelol A PCR specificity S &7 gt} SDS
7000 softwareE AF&-3}] real time PCR

A3 A

t-testE ©]&3}ATh p<0.05 A FF F

m. 243744

1. TRAP 44 AX FAo vX= 43

A3 A3, CB 50pg/mb TS thx
o Hl&] TRAP-positive Tt A EFE
oF 9% Z=7FA1#H 1, CB 100pg/ml o+
< 9F 37% FAAHY E3H CB 20048
/ml FATE 2Tl vls] oF 66% 7
2N A tHp<0.01)(Fig. 1).
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Fig. 1. Effects of CB on the Formation
of TRAP(+) MNCs in RANKL-induced
RAW 264.7 cells.

C: RANKL (50 ng/m{)

CB50: RANKL (50 ng/ml) + 50 pg/ml of CB
CBI100: RANKL (50 ng/m¢) + 100 pg/ml of CB
CB200: RANKL (50 ng/ml) + 200 pg/ml of CB
% p<0.01 vs C

B+ 200 ug/m@ 100 pg/me
5ol EHZ?Loﬂ vl fAx BEL
oA QA (p<0.01) A THFig. 2).

C CB50 CB100 CB200
RANK

GAPDH F
[
i

Relative mRNA of RANK

0

é Cé50 CBIWOO CB‘ZOO

Fig. 2. Effects of CB on the expression
of RANK in RANKL-induced RAW 264.7
cells.

C: RANKL (50 ng/m{)

CB30: RANKL (50 ng/m¢) + 50 pg/mé of CB
CB100: RANKL (50 ng/m¢) + 100 pg/ml of CB
CB200: RANKL (50 ng/m) + 200 ug/ml of CB
=k p<0.01 vs C

2) TNFa &@d] vz 4

Ad A3 CBE 200 pg/ml, 100 pg/ml,
50 pg/ml FEONA tHEao] HlE) FA
2 HES 948 JA (p<0.01) FA S
A} (Fig. 3).

C CB50 CB100  CB200
TNFa

GAPDH W

Relative mRNA of TNFa,

L T

0

(; Cé50 CBIIUO CBIZOO

Fig. 3. Effects of CB on the expression
of TNFa in RANKL-induced RAW 264.7
cells.

C: RANKL (50 ng/ml)

CB50: RANKL (50 ng/ml) + 50 ug/ml of CB
CB100: RANKL (50 ng/mé) + 100 ug/mé of CB
CB200: RANKL (50 ng/ml) + 200 pg/m¢ of CB
##. p<0.01 vs C

3) IL-6 Az Tdol wX= J3F

AdAd37, CB= 200 pg/ml, 100 pg/ml,
50 pg/ml FEAA el Hl& FH
2 FEHS FoA4 AA (p<0.01) A s}
A (Fig. 4).

4) INOS H&dof wx& T

Ad A3 CBE 200 pg/me, 100 pg/ml,
50 pg/mb FEANA xRl BlE fF3
2 FES FoA AA (p<0.01) A s
A+ Fig. 5).
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C CB50 CB100  CB200

2
QE! 1 wk
.S T
kS _ 2
T
0

Fig. 4. Effects of CB on the expression
of IL-6 in RANKL-induced RAW 264.7
cells.

C: RANKL (50 ng/m{)

CB30: RANKL (50 ng/m) + 50 pg/mé of CB
CB100: RANKL (50 ng/m¢) + 100 pg/ml of CB
CB200: RANKL (50 ng/m) + 200 ug/ml of CB
=k p<0.01 vs C

C CB50 CB100 CB200

2
[}
2
<
g
£
2 " .
0 T T T

Fig. 5. Effects of CB on the expression
of INOS in RANKL-induced RAW 264.7
cells.

C: RANKL (50 ng/ml)

CB50: RANKL (50 ng/mé) + 50 ug/mé of CB
CB100: RANKL (50 ng/m¢) + 100 pg/m¢ of CB
CB200: RANKL (50 ng/mé) + 200 pg/mé of CB
#x. p<0.01 vs C

5) Cathepsin K @& v x= 93

faeu)

A A3 CB= 50 pg/ml, 200 pg/ml,
100 pg/mé F=A ol H&) F3
A HEds o8 A (p<0.01) A S}
%A t}H(Fig. 6).

C CB50 CB100 CB200
T — — — —

2

e

Relative mRNA of Cathepsin K

T o

0

Cc CB‘SU CB‘100 CB‘ZOO
Fig. 6. Effects of CB on the expression
of Cathepsin K in RANKL-induced
RAW 264.7 cells.
C: RANKL (50 ng/ml)
CB50: RANKL (50 ng/ml) + 50 ug/ml of CB
CB100: RANKL (50 ng/m¢) + 100 pg/m of CB
CB200: RANKL (50 ng/mé) + 200 ug/ml of CB
#%. p<0.01 vs C

v. & %

1#3 ABE FolEwA Wdy] o

T g9 e 2E Eole Ao ¥4

I Ao oy g0 Z TS A

=0T Ay 7HA

H7 olF 49

estrogen 42 WA= A7 7B
<
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29 99, A #FoAst= =z
T R sER Ut 4sER
Ago] A, F4hF Yo 2= PGEZ,
TGEAE GAAA R FllA FHldte
A HAJAAAGF-I, TGFB) T°] ¥
stk AT RE o4, ¥l ofAjo}
1, H7A, 271974, Gt =4, &%
B A s 315, A =
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T 7HEY, AS AEAA, €2EF
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A H7A F FEFZH Type I =2
A 2ggFo] g

TUFF9 F4e FHFo by b
azdE QA% FF EE 859 TF,
Nes Adste HF9 FEZ A 4
At Wi FiRe A 3 axF9
AES, HEEAFY &5 £ &2 W
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Zdo] H7| Aol 2 FA7 43
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_‘6:_0
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g, 2% Bak BEE CERE
REE, (5 AR RE R DA N
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& ﬂJJ(Clematldls Radix)& w]u-2jo}
Au) ol &gk cobE| el Al B
ke iy ko g To] gl &
S = o, hEFRE s R
o] &%5°] U SLHPoﬂ/ﬂ JRELELE,
B, WEERSS A5steddd 285
a1 Ag?. =4 l"f:% saponin, clematoside
A, anemonol 5% ®o|H, H& ATZAT
HASA2E, 528, dHEXE7

§ Sol RusYT

THFFE T2 =ERo] ARd
7371 o] % ool A wo] WA¥sta Uk
P 0] AL estrogen ZHAE Q3] calcitonin
A JA ¢} PTH (parathyroid hormone)
o] Aoz FIAXS 7)Fol &3
H Ay & 71dEHo] EaEo ZE
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5,
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RANKL xm@ RAW 264.7 cellell A1 9]
TRAP(+) Ax FAHTS SHsIHA oA,
#d @il FH29 RANK, TNFa,
IL-6, iNOS, Cathepsin K %9 #xx}
Lo g AFE AAsA
Tl‘ri*ﬂi% EH"WP AlGe] A=
ANA T EIFEQIAE i &+
sE Y. 53], 23R EHlE
+ RANKL(receptor activator of nuclear
factor kappa B ligand)& I A T7A X
2 gEAE ZHd EAd= RANK
(receptor activator of nuclear factor
kappa B)¢} Agsto] db=d A £ 9t
Az E3lo} FYsE e’
33 gEAEe
kappa B), c-Fos, c-jun(junamino), AP-1
(activated protein 1), NFATcl(nuclear
factor of activated T cells 1)9] &4 3}<}
MAPK (mitogen activated protein kinase),
ERK(extracellular signal regulated kinase),
JNK(Gun N-terminal kinase), p33¢] &
A3} 34, Src, Akt FA43} & F349

NF-kB(nuclear factor

86



The Journal of Oriental Obstetrics & Gynecology Vol.23 No.3 August 2010

TRAP(tartarate resistant acid phosphatase)
cathepsin K, calcitonin receptor 5 &
AE So] gwid Bge g0

TRAPS =3 sbZ Aol A T8}
= ZAe=E TRAP ¢AEAZE= d=AE
29 £3} AR E ISt V|FLE o]
€2 4 Y. 2% A7} CB 50ug/ml
FoFe gz HlE TRAP-positive
AN EFE F 9% F7HAF L, CB
100pg/mé Fo &F 37% TAaAIFH T
TS CB 200pg/ml Fov= tjzatol
Hlsl oF 66% ZAAlFtH(Fig. 1). ol
g A3 ZAAE v"g e g CB7F g4l

715l #Ad= FRAAE vA=
FFS Hristd, o 71dS Wl

3

RANKE HHZAMX xWHo =A3t=
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