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The Effects of Cuscuta japonica Chois on Gene Expression
in RANKL—induced RAW 264.7 Cell
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ABSTRACT

Objectives : This study was performed to evaluate the effect of CJ(Cuscuta japonica Chois) on

osteoclast differentiation and gene expression.

Methods : The osteoclastogenesis and gene expression were determined in RANKL(receptor activator of

nuclear factor kappa B ligand) —stimulated RAW 264.7. The results were summarized as followes.

Results : CJ decreased the number of TRAP positive cell in RANKL—stimulated RAW264.7 cell. C]J
decreased the expression of RANK(receptor activator of nuclear factor kappa B), TNFa, and IL-6 in
RANKL —stimulated RAW264.7 cell. CJ decreased the expression of iNOS and COX-2 in RANKL—
stimulated RAW?Z264.7 cell. CJ decreased the expression of Cathepsin K in RANKL —stimulated RAW264.7

cell.

Conclusions - It is concluded that CJ might decrease the bone resorption resulted from decrease of

osteoclast differentiation and it’s related gene expression.
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OPG, RANK, Cathepsin K, COX-2, iNOS, 50 ng/ml RANKL, 1ng/ml TGFR7} 37}¢ o

78



MEMO 2 ugslo] HIE

of o] = CJ& #H7tsl FAnk 24 &
WA FAg wjA R wsks] FHA 693 H
ettt

2 etexz

A (1) R_AN Fx &), (2)
Opg/mle] EAAL FEES Fo3k H(C]H0),
(3) 100pg/me2] E/\}Z} FEES Fo3 &
(CJ100), (4) 200ug/me] EAAF FE5ES F9

3k THCJ00) 072 &

=S

3 m=EAMz=Z M

0z
p

RANKLEZ RAW 2647 cell& SFAELZ
. Asek gZA ¥ W marker® &

= o Asle] TRAP-positive A3
A3 E3AZ AEE PBSE A
23] AlA3taL, 3.7% formaldehyde-citrate-
acetone MO 2 108 TAAI L Z2FH5ZE 23
AA Gt 2% TRAP fast garnet GBC base
SH7} NaNO3 &H& 22 H[&=2 4]0 =
£} 59 naphtha AS-BI phosphoric acid,
4% acetic acid, 2% tartaric acidE X&3+ &
NE AZAZL Azl Aylstal el 30
ol WA Aot o w2 wEste] ol
370 o)iel TRAP-positivedt TFIAIZ(TRAP(+)
MNCs)E AlFste] gaZAxe] AR ZZ 3}
Atk

ok
o

%

TR T
rg

= K

o

4) ThEME AL

P

(1) total RNA ]

RNAZ 3t7] Slste] wjFAlEe] Wi E

ks 4C PBSZ 33] washing 33t}

xE ELO S, 750 x goll Al 1083 94 &
S

Al
23k oS ice cold PBSE 23] At A

OQ

)

Sh71 A R 77 RANKL 5% B aAiifael mx)= 93
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buffer #lol loadingd: v, 36,000rpmell A
160%3F 422l skdvh Polysome pellet<
Fste] SDS bufferol] <1 % 37TClA] 303
ZF incubation AT Sod. Acetate bufferE
7}gt T, phenol/CsKly &0 2 FZ31th
NaCl'% 0.2Mo] ¥ %= 7}st th, EtOHE 7t

3 -20CoA 1247 BRaE) AAES
5‘7 FtOH=Z 23] washing3l th& E_/\] 3o}
A Ao ek RNAYS dlz=2d3 A

FirolA mRNAGe] RE% 248 the, 4
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(2) cDNA Az

zd 2 AdTdd 27 B total
RNA 9 10ul(10ug RNA $HH)oll oligo dT 1ul
Qug/a)s 4o T 2A2"A £ L,
0CoA 5%3F incubationdtdth.  primer”}
annealing SH=% AoA °oF 107+ WX
- 4TE FA8t o Aloks 7Fekinh 5 x
cyscript buffer 4ul, 0.1M DTT 2ul, dUTP
nucleotide mix 1lul, dUTP Cydye-labelled
nucleotide 0.1ul, Cyscript reverse transcrip—
tase lul, O 09ulS #H7Fele] 20u= 3 3
o}F ZAAYA £O% tipping &8I
o] 3 42Tl 90&7}F incubationdt % 4&
el ”*i]é}“‘:‘r o]7]ofl 25M NaOHS 2ul #
7}8k & 37TColA 1583t incubationd}$i S
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(3) Reverse Transcription—Polymerase
Chain Reaction (RT-PCR)
oligo(dT)12-18(Promega, USA), reaction buffer
(50mM Tris-HCI, 7omM KCl, 3mM MgCly,
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10mM DTT, pH 83), ImM dNTP(Biotools,
Spain)# 200unit M-MLV-RT(Moloney murine
leukemia virus reverse transcriptase, Promega)
£ gk RNAC AHeste] Gxr e Fa3he
24 cDNAE 338tk PCR total volume
15¢091 10X PCR buffer, 0.2mM dNTPs, 2pmole
9] sense ¥ antisense primerE 4o &3kl
cDNA9} 1.25unit®] Taq polymerase (Biotools,
Spain)& %9} PCRE Ald3tith

RANK®] sense primers= GCA AAC CTT
GGA CCA ACT GCA Co]%le™, antisensei=
AAT CCA CCG TGC TTT CAG TCC C<
ARE3IIEE TRAPY sense primers AGC AGC
CAA GGA GGA CTA CGT T, antisenset
TCG TTG ATG TCG CAC AGA GGE A&

ko™, Cathepsin K9] sense primer= TTA
ATT TGG GAG AAA AAC CT, antisenset=
AGC CGC CTC CAC AGC CAT AATE A}
L3ttt INOSY sense primers AAT GGC
AAC ATC AGG TCG GCC ATC ACT,
antisense GCT GTG TGT CAC AGA
AGT CTC GAA CTCE &3t er, COX-2
9] sense primer= GGA GAG ACT ATC AAG
ATA GT, antisense™ ATG GTC AGT AGA
CTT TTA CA, TNFa9] sense primer= ATG
AGC ACA GAA AGC ATG ATC, antisense
= TAC AGG CTT GTC ACT CGA ATTS
AH8-3F3

Control 2% GAPDHE AHE-35}9127 sense
primers CAGC CTC GTC CCG TAG ACA
AA°I oM antisensei= CAC GAC ATA CTC
AGC ACC GGC °]t} PCR 72 94T 4
2, 30 cycles?] [HAT (30%), 59T (30%), 72T
(45%)], 72C 10%°]tHPerkin Elmer, USA)
ZZ ¥ PCR AHES 2% agarose geloll A7
3ty [A719s 23 Y2 bandE density
A1 2239l Gel-Pro analyzer 3.1(Media
Cybernetics. USA)S ©]-8-3}o] 3t}

80

(4) Real time RT-PCR
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ATC AGG TCG GCC ATC ACT, antisense
+— GCT GTG TGT CAC AGA AGT CTC
GAA CTCE AM&3stlem, COX-2¢] sense
primerv= GGA GAG ACT ATC AAG ATA
GT, antisensex ATG GTC AGT AGA CTT
TTA CA, TNFa9] sense primer= ATG AGC
ACA GAA AGC ATG ATC, antisenset
TAC AGG CTT GTC ACT CGA ATTE AR
ST

Control2+= GAPDHE A}8-31%121 sense
primer+= CAGC CTC GTC CCG TAG ACA
AA°I o™ antisense= CAC GAC ATA CTC
AGC ACC GGC °litt. Reaction mixtures
RNA/primer mixture®l] 7}sfe] 4131 AlLof 25
7F 2% & SuperSeript T RT 1x4 (50units)
£ 7}skar 25Cel 1083}t incubation Al Tk tF
Al 42°CoN A 50%7F incubation A7 T, 70°C
oAl 1587t 71E38te] inactivate Al7]1AL ice
doll A 4Gt} RNase 1ubE 718kal thA] 37°C



=
wEd -

ol /] 2057} incubation A7 thS, AME Al7b
A =20l R Z-2e] optical tubell
28§2] SYBR Green Mix 125u0, cDNA 0.2,
S5pmol/il primer pair mix 1g0, 11.3p0 H0S
Y3 50T 2% 1cycle, 95C 10min lcycle, 95C
15sec, 60C 30sec, 72°C 30sec 40cycles, 72C
10min IcycleZ FEHA|#HTY. PCRS vl +
tube® AW o2, WHS-Y SulE ARESle] 3%
agarose gelol4] PCR specificityS =43t}
SDS 7000 softwareE AF&-3}] real time PCR
As FA AT

S|
s |

M
A

3 &4

]
il

Zy Azpoll gigt frold AS2 student’s t-
testZ o]-&3A ) p<0.05% A$ FolAde]
oz F sk

A R RANKL %

Bl v 9%

. 2
1. TZME Yol o|xl= F&t

RAW 264.7 cellel RANKL¥} TGFRE #7}3h
i =2 wjekek A9 vhre] TRAP-positive T
SAEE FAEE slo] WEEAT. o] AEE
FHAER slo] (] FEEBo] FTAL Aol
A= dEe Hrlslelth 54 23, TRAP-
positive T A S22h= B0pg/mee] =5 7}
A groupe Controlel] W3l &F 62% 743}
, 1001g/me?) group< Controloll W& <F 74%
sk eh =3 2006g/mlel group= Control
of Hlal °F 88% HAskirth

Rl

N

40

30 T

20

*k

T *k
10 -
g T -
o,
3
S0 , , ; ;
,'-\f c CJ50 CJ100 CJ200

Fig. 1 Effects of CJ on the Formation of TRAP(+) MNCs in RANKL stimulated RAW 264.7 cells.

CON : RANKL(50ng/ml)

CJ50 : RANKL(50ng/ml) + 50ug/ml of CJ
CJ100 : RANKL(50ng/ml) + 100ug/ml of CJ
CJ200 : RANKL(50ng/ml) + 200ug/ml of CJ

#x 1 p<0.01 vs C
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2. RANK 2o o[x|= gg

RANK(receptor activator of nuclear factot
kappa B)&= I AH¥E EWHol| &A5+= TNF
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TNFas ZZAH3E9] collagen 43 ALP 2
osteocalcin®] &S oA stiar I A Utk
T3 IL-69F M-CSFE SA3A A shz2A 2]
Tsks SAAI7IAL = FE et TNFa
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Fig. 2 Effects of CJ on the expression of RANK in RANKL stimulated RAW 264.7 cells.

C : RANKL(50ng/ml)

CJ50 : RANKL(50ng/ml) + 50ug/ml of CJ
CJ100 : RANKL(50ng/ml) + 100ug/ml of CJ
CJ200 : RANKL(50ng/ml) + 200ug/ml of CJ

#x 1 p<0.01 vs C
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Fig. 3 Effects of CJ on the expression of TNFa in RANKL stimulated RAW 264.7 cells.

C : RANKL(50ng/ml)

CJ50 : RANKL(50ng/ml) + 50ug/ml of CJ
CJ100 : RANKL(50ng/ml) + 100ug/ml of C]J
CJ200 : RANKL(50ng/ml) + 200ug/ml of CJ

%1 p<0.01 vs C
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Fig. 4 Effects of CJ on the expression of IL-6 in RANKL stimulated RAW 264.7 cells.

C : RANKL(50ng/ml) CJ50 : RANKL(50ng/ml) + 50ug/ml of CJ
CJ100 : RANKL(50ng/ml) + 100ug/ml of CJ CJ200 : RANKL(50ng/ml) + 200ug/ml of CJ

%1 p<0.01 vs C
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Fig. 5 Effects of CJ on the expression of COX—2 in RANKL stimulated RAW 264.7 cells.
C : RANKL(50ng/ml) CJ50 : RANKL(50ng/ml) + 50ug/ml of CJ

CJ100 : RANKL(50ng/ml) + 100ug/ml of CJ CJ200 : RANKL(50ng/ml) + 200ug/ml of CJ

k1 p<0.01 vs C
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A3k cH(Fig. 5).

6. INOS &dof|

o|x[= A&k

NO+= NOS(nitric oxide synthetase)ell 23}
A= B242 RANKL, TNFq, IL-6 59
7tE 95 Az 93] @2dslEE inducible
NOSell ¢J] g€k, olzjgh F7he NO= 3
FAEIAY FEFS JAZT B Ao
A= QA HA=
R ﬁéﬂﬂ—t— o zl = INOSS] el vl
A3}, Fig. 69}
2ol CJ= 200ug/ml IOOug/ml S0ug/ml &
oA INOS Al 4 S A A AT

7. Cathepsin K &sdol| o|x|= &k

Cathepsin K& RANKLe|1} M-CSF(macro-
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714 T 7F RANKL -5 Bl it

phage colony stimulating factor)5& *2]3}=
749 weEE aEd 2 MMP-9, TRAP 53
ol &9 FFell Folatal ik webA, =
Alze] dAdstsE gk AFFIAS AlE A
¥ Cathepsin Kyt MMP-9, TRAP2]
mRNAE A|E& ARgste] A4S 4 vk 29
A Fg 77 2ol CJ& 200ug/ml, 100ug/ml,
50ug/ml %ol A Cathepsin K 23S A3}
ATt

e 4R A9 2 G w4 S
" ahe Alwz oo 27
Az QA9 v
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Fig. 6 Effects of CJ on the expression of INOS in RANKL stimulated RAW 264.7 cells.

C : RANKL(50ng/ml)

CJ100 : RANKL(50ng/ml) + 100ug/ml of CJ

= p<0.01 vs C

CJ50 : RANKL(50ng/ml) + 50ug/ml of CJ
CJ200 : RANKL(50ng/ml) + 200ug/ml of CJ
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Cathepsin K C
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Fig. 7 Effects of CJ on the expression of Cathepsin K in RANKL stimulated RAW 264.7 cells.

C:RANKL (50 ng/ml)

CJ50 : RANKL (50 ng/ml) + 50ug/ml of CJ

CJ100: RANKL (50 ng/ml) + 100ug/ml of CJ CJ200:RANKL (50 ng/ml) + 200ug/ml of CJ

#x. p<0.01 vs C

phages ¥} #Zo] e 7|5S 7HIYEE EA)
st} wjo] EAj5k= Osteoclasts A Al E <}
2 Alge] AER Z7] S7MEERE GM-
CFU(granulocyte-macrophage colony forming
unit), CFU-M(colony forming unit - myelocyte)
= AAH RANKLQ A= ol E3hE

= Z RANKLZ A=% RAW
2647 A3 Aol A osteoclastogenesis

=2 = =] -
& A3

Axe olgxa grp!
2 AFeME K02 & 55 9A
sto] HUhESoll ARl oRAlE Foldr] ¢
sto], BEARF =2 E(C))o] RANKL f% RAW
264.7¢] TRAP 94 AE S JAe=A=
AAst AL o] ohdAl EAAPL sbEAlEe] o
LR 61—/\40]] H X FAA el ZE7)A 9E) 7]
late], At H‘fﬂﬂl rﬂ?ﬂ ANE *‘Alo}ai

L

o2 TRAP YAMEE= ﬂ%xﬂgi w3} o5
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2 gdsh= 7Eer ogd & k) ¥
A} BEARL FEE(C])S dFAHES] TRAP
P AME PAE AAAHATHFig. 1). o1& vt
Ho g gZAE 7T dlEE ands §
Aot FAA wEs S48 FAH 7
S 98]}l &9tk RANK(receptor activator

of nuclear factot kappa B)©= IFFAE FH o
5= TNF receptor family $Ha = e
At RANK+= RANKL®] &4 24 RANK/
RANKL H3HA&= gbEAE 23F 2 2443}
293 das B} 617 A Ant BEAR} 235
E2 RANK &S A5 K Fig 2). RANK
o RANKLo] Z3shH TRAF(tumor necrosis
factor associated factor)©] #/d3}¥3 NF

B, AP-1, NFATcl$} -2 transcription factor
o] &AslEtl o]¢} &7 ERK, TNF(tumor
necrosis factor associated factor)s o2 T4
H MAPK ZA=7F &4dstel JNK, p38, Src,
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o

wee Attty delA 9tk w3k 1.6
~CSFE B4FAA HBAEY LEE F
A7 F F5E et TNFas
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o Aol A IL-69] 2
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5). RANKL® A=4 3341 2(00)= PLA2¢]
o] STtk AlExHY] JAAHEFH AA
frelsh, AAE diAtg S Ax AEE
&gt prostaglandinfi-g S38he] Z=AE9}
SZAEe] 7sS 24 4 vk 53, =
MEANAY FEFE ZF3= Prostaglandin 7+
?l PGEE AgPdste] atha5s A7)+
BIFAE Y PGEE 0Ce] 3}l
qS k= PKCel €443 MAPKS]
Z7MA713, G-protein®] AAIE Adeny-
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A R TV RANKL 5% vy

filligell M= F

late CyclaseE 43417 cAMP-dependent
PKAS] €445 Z7M1ZItk ol¢}t 7 cAMP
9]EHR1 collagens ®3lsh= MMPY #3#
WS Exate] o] AFFe] B
webd, EARRRE RANK 23 o)A COX-2
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NS Aded 4 Jg Aoz FAH o]9
847 EAAFE Prostaglandin 79 H]Z=3 o
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