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Effects of Securinega suffructicosa(SS) Extract on
Osteoclastogenesis and Gene Expression in
RANKL-induced RAW Cell

Hyo Keun Lee & Gwi Seo Hwang*
Department of Preventive Medicine, College of Oriental Medicine, Kyungwon University

ABSTRACT

Objectives : This study was performed to evaluate the effect of Securinega suffructicosa Rehder (SS)
on osteoclast differentiation and gene expression.

Methods: The osteoclastogenesis and gene expression were determined in RANKL-stimulated RAW
264.7. The results were summarized as followes.

Results: SS decreased the number of TRAP positive cell in RANKL-stimulated RAW264.7 cell. SS
decreased the expression of RANK, TNFaq, and IL-6 in RANKL-stimulated RAW264.7 cell. SS decreased
the expression of iINOS and COX-2 in RANKL-stimulated RAW264.7 cell. SS decreased the expression of
Cathepsin K in RANKL-stimulated RAW264.7 cell.

Conclusions : It is concluded that SS might decrease the bone resorption resulted from decrease of
osteoclast differentiation and it's related gene expression.

Key words : Securinega suffructicosa Rehder (SS), RANKL, TRAP, osteoclast, gene
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glucocorticoid 7
=R

FEAE AFAEE A
BagudapEe o3t Ao w
sExz Bagct? ogje Raluge 1t
ZATFAE Fo &3 RANK(receptor
activator of nuclear factor kappa B)7} RANKL
(receptor activator of nuclear factor kappa B
]igand)ola}l_ -I—EH]—L-E‘TH ELH]QL }‘ﬂ*j'
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NFATc12] %“éﬁ}sﬂr MAPK ERK, JNK, p38
243t 94, Sre, Akt EAHES Eoke] X
= 248l vlaA|E= TRAP (tartarate re—
sistant acid phosphatase) cathepsin K, cal-
citonin receptor & IZAHE Eo| Tl b
#e s ec?

ALK Secun'nega suffructicosa Rehder)
= =3l Fohes Sl AR e oE
15ol™, HOPT(%TB‘E), shaZ(fEki), A
FEHE (KA, FEAeEgaE Far) B

g B4l glo] 72 A2 oFgom A

=

o

JJrD*OP A0h AAR el M= EEE,
VU, P AN, PZs, BRIAMES 5 ]
Agol AHEE I ok FAHELS securinine,
dihydrosecurinine®] ™'Y’ =1 8}l corilagin, heli-
oscopinin B, geraniin, bergenin, norbergenin,
11-O-galloyl norbergenin, gallocatechin, rutin
So] @A Yk FAE2 securinined CNS
stimulant 23} GABA A3 282 ek B
dihydrosecurinines  acetylcholinesterase &41<-
Adflals Aoz Huwgleht P
2 AN E = FFIAE Sdl Ethes
of ARl AL wa]7] st FEAlEe]
stel 75 G233t wofete dAbeol i &
kg BrkstaA stk )& 915kl RANKL
2 2}=H5F RAW2BAT ce11°ﬂ/\1«] TRAP A%
< SAskslen, ¥ FHAR1 TRAP, OPG,
RANK, Cathepsin K, COX-2, iNOS, TNFa &

o wEe Z4sak
I AlE e
1. M=

1) sl F& 2 AH M=
%‘EH*/‘W/] 100gS wEE THeo] ZEkaao
ge 3 EtOH 500mlE 7Fekar 6413t o) 7t
5 T FESATE ARAE o]8ste] o
5k E}% o]ol-S- Evaporator (EYELA, Japan)
s 01%’3}04 A w58 oy s5d9s w4
A WsH SF3th AE Al
= gk —%%a olst SSzt 3hHS DMSOE

&ato] wjA|oll 521 % pore size 0.45um®]
ARAE FHAZ 5 ARESHA
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2) M=

Aol AlgH FFAME ATFAEE mouse
myeloid A3EF2 RAW 264.7 A3 RANKL
= Agste] fed AlE ZES ARESIITL
AHEE RAW 26478 S Al 25280l A -
dstaArh

2 =13=5]

. O -

1) RAW 264.7 Cell BH2f

RAW 2647 A= DMEM(Dulbecco's modi-
fied eagle medium)/10% FBS(fetal bovine se-
rum)/PC-SM ¥iA|& o]&3t] CO, Al vl
7)ol A et o, AESE 5x10° cells/well
2 96 well plates o]-&3ato] wjYslairt. 24411k
HiF 5 wjFdS e % 10% FBS, 50 ng/ml
RANKL, 1ng/ml TGFs7} #H7Fe a-MEMO.
2 ﬂﬂg}"i AEZE vt vl ofe

=98 SSE AUl Rk 29ol| ¢ WA 5
Sk A= wghsl] FHA 6Y7E st

m&o

2) =x2

A2 (1) RANKL
pg/mee] SR FEES o
pg/mee] R FEES
(4) 200 pg/meel kA
(SS2100) 2.2 k9]t

H

fjz=aH0), (2) 50
THSSH0), (3) 100
oJgk T+(SS100),

Folglk o

(e

2o
==
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= X
(=]

3) m=EAME M

0>-
)]

RANKLZ RAW 264.7 cell& SJFAEZ
Lot & A=t gaAEe] Ud marker® &
H7 TRAPE ¢ AM3le] TRAP-positive A3
= sl 237l AEE PBSE AHE
=2 23] AAHsta, 3.7% formaldehyde-citrate-

o] RANKL

&= RAW2647 Cell®] #32L Bdlel] mxl= 43

acetone FHO T 108 LAAN T L EFTE 23]
AAsFAT) 2% TRAP fast garnet GBC base
93} NaNO; &4 e v &= 4o whe
S5} 59 naphtha AS-BI phosphoric acid, 4%
acetic acid, 2% tartaric acid® ¥3Fsl §948 11
AL Aol Aglstal el 30 o WA
stttk Fetdn|dom Este] o] 37 o
¢l TRAP-positivedt THIAZ(TRAP(+) MNCs)
5 Alste] EAlxe] A RE STk

= X
S

El

FEMl 2 FHAPEE

4)

P

(1) total RNA g
AE EEsh7] 9t vk e] wiA &
] 17—{ oS 4C PBS® 33] washing 3F1th
|25 2& by, 7H0golA] 1087 94 2]
3k U2, ice cold PBSE 23] AUt HAAH
M3z lysis bufferg 7}kl £3lA1Z] o,
12,000gl Al 103+ LA st S Ash
Atk YAl IM sucrose’t EH+E Tris buffer
o) loading?+ T2, 36000 rpmell A 16087
AE8] s3dc}. Polysome pellets #3ke] SDS
bufferell =<1 3 37CelA 30%7F incubation
XAE Sod. Acetate buffer2 713+ thS- phenol/
CsKlz oz FZE33irh NaCls 02Me]
T5 7Fe o, EtOHS 7HeE & -20ColA
12717 B3skde). JAES 5% EtOH=E 23]
washing ¥t th3 AZAIZSE 42} Lol 4
83 RNAYS diz=7 3 Alda oA mRNAY
o] AEE AT v HAV|FEom gelst

of A-g3heIT:

3:2&

[‘

(2) cDNA A%

izt B AJTellA] 22 el total RNA
ol 10u0(10ug RNA &)l oligo dT 1u0(2ug/
W B T 22 EFE ok, WCAA
5%-7F incubationd}Ath. primer7}t anneahng &}
5 ARelA oF 1083 WA § 4C2 FH
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s g Al 7FsEtE 5x cyscript buffer
4ul, 0.1M DTT 2ul, dUTP nucleotide mix
18, dUTP Cydye-labelled nucleotide 0.1uf,
Cyscript reverse transcriptase 1uf, H.O 0940
< A7rste] 0z & F, ofF RAAYA &
O 2 tipping EF5FATE o] & 42°CollA 0
ZF incubation ¥ §, A& Zdell WAEATE o
7ol 25M NaOH< 2u0 & 7}8k 3 37°Cell A
1587} incubationd}tsi o™, 2M HEPES buffer
(free acid)E 10ul 7Fste] st 7129
A 2F& Amersham Bioscienceol Al 13kt

(3) Reverse Transcription-Polymerase
Chain Reaction (RT-PCR)

oligo (dT)12-18 (Promega, USA), reaction
buffer(6(0mM Tris-HCl, 75mM KCl, 3mM
MgCl,, 10mM DTT, pH 83), 1mM dNTP
(Biotools, Spain)®} 200 unit M-MLV-RT (Molo-
ney murine leukemia virus reverse transc-
riptase, Promega)E& 2|3t RNAC *&|ste] o
A 3sto 24 cDNAS &A43k9ch PCR
2 total volume 15u¢9] 10X PCR buffer, 0.2
mM dNTPs, 2 pmole2] sense 2 antisense
primerg 92 &390 cDNA9} 1.25 unit9]
Taq polymerase (Biotools, Spain)2 %°] PCR
< Algetsich

RANK®| sense primert= GCA AAC CTT
GGA CCA ACT GCA Ceo]%lem, antisense
= AAT CCA CCG TGC TTT CAG TCC C
£ A}g3k9th TRAPY sense primers AGC
AGC CAA GGA GGA CTA CGT T,
antisense= TCG TTG ATG TCG CAC
AGA GGE AH83199m, Cathepsin K9 sense
primer= TTA ATT TGG GAG AAA AAC
CT, antisense= AGC CGC CTC CAC AGC
CAT AATE A}8-3tdth INOS®| sense pri-
mer AAT GGC AAC ATC AGG TCG GCC
ATC ACT, antisensex= GCT GTG TGT CAC

16

AGA AGT CTC GAA CTCE AHg3shslon,
COX-29] sense primers= GGA GAG ACT
ATC AAG ATA GT, antisenset ATG GTC
AGT AGA CTT TTA CA, TNFa9l sense
primer= ATG AGC ACA GAA AGC ATG
ATC, antisensei= TAC AGG CTT GTC ACT
CGA ATT=S A-8-3Fth

Control2%= GAPDHE AH83912™ sense
primer+ CAGC CTC GTC CCG TAG ACA
AAol o antisense= CAC GAC ATA
CTC AGC ACC GGCellt} PCR #7012 AT
4% 30 cycles?] [94°C(30%), 59C(30%), 72°C
(45x)], 72°C 10#-c]ltH(Perkin Elmer, USA)
ZZ% PCR AHeS 2% agarose geloll #1719
F3}h A719% A3 Y- bandE density &
2y sz 73] Gel-Pro analyzer 3.1(Media Cyber—
netics. USA)& ©]-&3fo] -3t

(4) Real time RT-PCR

A Al ol Aas RNA 5Supg, 50ng/ud
9] random hexamer 3xf, 10mM dNTP 1ul=
Y31 DEPC HOE 7Fsko] 10i09] RNA/primer
mixtures YFEATE G sampleS 65Tl
587t incubation A1Z1 ¥ 1 o Aol WA
3133 th Reaction mixture® 10¥)2] RT buffer
200, 25mM MgClz 4pl, 0.1 M DTT 20, RNAase
& 4ol &=rlskach

RANK®] sense primeri= GCA AAC CTT
GGA CCA ACT GCA CeolleH, antisense
+ AAT CCA CCG TGC TTT CAG TCC C
S AFE3II T TRAPY] sense primers AGC
AGC CAA GGA GGA CTA CGT T,
antisense= TCG TTG ATG TCG CAC
AGA GGE& AHgsliem Cathe- psin K9
sense primer TTA ATT TGG GAG AAA
AAC CT, antisense= AGC CGC CTC CAC
AGC CAT AATE ARS3SFATE INOS9| sense
primere AAT GGC AAC ATC AGG TCG



olaT - A 1 d¥F FEEo] RANKL = RAW26AT Cell9] 42} Ldol mA|= 4

GCC ATC ACT, antisense= GCT GTG TGT
CAC AGA AGT CTC GAA CTCE AH&3l%
o COX-29] sense primer= GGA GAG ACT
ATC AAG ATA GT, antisensex= ATG GTC
AGT AGA CTT TTA CA, TNFa9 sense
primerv= ATG AGC ACA GAA AGC ATG
ATC, antisenset TAC AGG CTT GTC ACT
CGA ATTS A3

Control2% GAPDHE AF8-31512™ sense
primer+ CAGC CTC GTC CCG TAG ACA
AA°l$leH  antisense= CAC GAC ATA
CTC AGC ACC GGCe]Rltt. Reaction mix—
tureE RNA/primer mixture®l] 7}ste] 441 2
2o 287+ WXAeE & SyuperScript II RT 140
(50 units)E 7Fskar 25°Cell 10823} incubation
ARG TA] 42T 5083 incubation A1%1

2, 70T 15%7F 7FE3}e] inactivate A
713l ice oAl 213l RNase 1uE 7}skal
oA 37ColA 20%37F incubation AlZ1 TF2,
AREAIZEA] -20°Cell Bkt 2H2e] optical
tubeel] 2¥1¢] SYBR Green Mix 12510, cDNA

100

0.210, 5 pmol/ul primer pair mix 1pl, 11.3x0
H0E 23, 50T 2% 1 cycle, 95C 10 min 1
cycle, 95C 15sec, 60C 30sec, 72C 30sec 40
cycles, 72°C 10 min 1 cycleZ %17tk PCR
S v F tubeE AW U, WS SulE Ab
83}o] 3% agarose geloll4] PCR specificity =
Z=438th SDS 7000 software® AR&-3}o] real
time PCR AZ& #4383t

M
~

3. 34

i

7} Aol g frol4 FEL student’s t-
testZ o] &-al2T. p<0053 A% fel4do] 3
tha Pk

1. Z=MzZ ddof ojxl= g

RAW 264.7 cellel RANKL# TGFRE 37t

80 -
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2

%]
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CON SS50 SS100 S$S200

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

CON': RANKL (50 ng/m¢)

SS50: RANKL (50 ng/ml) + 50 ug/ml of SS
SS100 : RANKL (50 ng/mé) + 100 ug/mé of SS
SS200 : RANKL (50 ng/mé) + 200 ug/mé of SS

"1 p<0.01 vs C
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Sk wj x| = w3t H-9- tha=e] TRAP-positive
gl M7t P = Aol #FHJUTE o] A
XZ2 SHAHERZ fo] SS
Aol M= GdEs Frhsish 54 A,
TRAP-positive TFAM X =2} S0pug/mle] =
=5 7FA group Controlol]l H]s] <F 28% 7+
A3 AL 100pg/me?] groupe Controlol H| S|
oF 39% 7AsFth T3 200pg/mle) group®
Control®ll H]&l ¢F 82% FFAashitth

FEwol dEAE

2. RANK 3ol o|x|= &

rir
0

RANK (receptor activator of nuclear factot
kappa B)¥= SFEAE Fwo)] £x13R= TNF re-

RANK C SS50

ceptor family T A= 4## glv}. RANK=
RANKL®] 48|24 RANK/RANKL -3
A E 23t 2 FAdslel| Fash g3
st} B Ao M= SS7F AR 7]l
oAt fFrAEel vAE dEE Hrleke
3o g2 RANKE o nx:= 43S RT-
PCR ¥ real time PCR system2 ©|-&3&}o]
7]'5}93\‘?}. Fig. 29} #Zo] SS+= 200 ug/m(, 50 ug/

sEoA SSE AP sHA| & thxatol H]
3H 1S At Th

rr

1 i o 24

3. TNFa &siof o|x|= gt

TNFa= Z3ZA)329] collagen 8733 ALP 2

SS100 55200

— e ————]

GAPDH

2
¥
3
-
o
< [
Z 1 4
Y * %
E * %k
[} T
=
7 T
Q
4

0 : : : :

c $S50 $S100 $S200

Fig. 2 Effects of SS on the expression of RANK in RANKL stimulated RAW 264.7 cells.

C: RANKL (50 ng/m{)

SS50: RANKL (50 ng/mé) + 50 pg/ml of SS
SS100: RANKL (50 ng/m¢) + 100 zg/mé of SS
SS200 : RANKL (50 ng/ml) + 200 ug/ml of SS

"1 p<0.01 vs C
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TNFa C

F&E0] RANKL

&= RAW2647 Cell®] #32L Bdlel] mxl= 43

SS100 SS200

[ S S ———
ﬁ

—

GAPDH

Relative mRNA of TNFa

0 T T

C SS50

SS100 $S200

Fig. 3 Effects of SS on the expression of INOS in RANKL stimulated RAW 264.7 cells.

C: RANKL (50 ng/m¢)

SS50 0 RANKL (50 ng/mé) + 50 pg/ml of SS
SS100: RANKL (50 ng/mé) + 100 zg/mé of SS
SS200: RANKL (50 ng/ml) + 200 pg/ml of SS

"1 p<0.01 vs C

osteocalcin®] TS AJAgct LA ok

T3 IL-69F M-CSFE A 3AA 2A 29
23E A7 F FFE @k TNFa
A=Y IL—le]- 61—7;1] z]LJg.s}oq TNFa x}/\14 SLA]

TNFae] Z@e] S7tshd vt
7s Bt UM & %ﬂr. B Oﬂ?owb
SS7F A wEs 2HEE ARl HX &=
g3 Hrlels U3ko R TNFao| w3l
A= TS Hrtekdny A9 A3, Fig 6%
7ro] SSE 200 pe/ml, 100 pg/ml, 50 pg/ml 5%
oA TNFa 32 ¢&d-& A+

4. L6 &&io o|x[= P&t
[IL-6% SZA 27 2= AY B8s =
she BEE oy gJow dFNkss 3
ot g A 9o adenylate cyclaseo] &
S Z7MA cAMP F27F 718 PKA

cAMP 2]&4] protem kinaseZ IFA|E 7]
dAstet lAikstel &4 FUHE frdelith
Aol M= SS7F AIEAS 2ddhk= ARl
2= GEs Hrlskes d3to s IL-69 Ud
of MA= JEFE Fristanh AdAd, SS+=
200 pg/me, 100 pg/ml, 50 pg/ml FEoAE A
e YR tHFig. 4).

(e ooff rir o o
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GAPDH
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Fig. 4 Effects of SS on the expression of IL-6 in RANKL stimulated RAW 264.7 cells.

C: RANKL (50 ng/m¢)

SS50: RANKL (50 ng/ml) + 50 pg/ml of SS
SS100 : RANKL (50 ng/mé) + 100 pg/ml of SS
S$S200 : RANKL (50 ng/mé) + 200 ug/ml of SS

™ p<0.01 vs C

5. COX-2 &siof o|x|l= get

interleukin-1B 2] A=o& &y = COX-2
L FZAZOC)NA PGE, 9] S S =5
o] OC9 sl F8g J&TS gt o= OC
e PKCe] €47 MAPKe] &4 F7H& 83
o] RANKL (receptor activator NF-xB ligand) 2]
WS EX38) 8k Gprotein®l] IAIE Ade-
nylate Cyclase® &443}A#A cAMP-dependent
PKA?S] A& 27]-/\]7]&] cAMPo|| ¢]&2 ¢l
RANKLY OPG-osteoprotogerin®] 28-S 74
collagens #alets= MMPY 4 23S =
Zl8te] =o] A Fapol Foldth. AP A, SS
= gFAEAA COX-2 FHdzt HdE A

20

akitk(Fig. 5).
6. INOS ol o|x= Hek

NOE NOS(nitric oxide synthetase)oll 2|3}
A== 42 RANKL, TNFq, IL-6 59| 7}
T A5 2lzol o] EA%t== inducible NOS
of o3l AJJHT) 0131?—5} 57]'5] NO+= =

= '_1

= iég" ]ZM] 2l ]
2o g INOS9| wheof 1l
718k A8 A3 Fig. 63
SSE 200 g/m@ 100 pg/ml, 50 pg/ml &=
o A1 INOS 3zt & AR Z T

SS7F A}
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COX-2 C

o] RANKL

SS50

&= RAW2647 Cell®] #32L Bdlel] mxl= 43

SS100 SS200

‘
i

GAPDH

Relative mRNA of COX-2
1

*x
T *x
T *x
T
0 T T T T
C SS50 S$S100 $S200

Fig. 5 Effects of SS on the expression of COX—2 in RANKL stimulated RAW 264.7 cells.

C: RANKL (50 ng/m¢)

SS50: RANKL (50 ng/ml) + 50 pg/ml of SS
S$S100: RANKL (50 ng/mf) + 100 pg/mé of SS
SS200 : RANKL (50 ng/m) + 200 pg/ml of SS

1 p<0.01 vs C

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

Cathepsin K& RANKL®|Y M-CSF(mac-
rophage colony stimulating factor)5< *2]3}
= A5 ddEs gd =z MMP-9, TRAP
I o] Ze] Faro] #ofstar ik webA, 3t
A 2] SAdstR Qg AFFIELS Az A
18 ¥ = Cathepsin K W MMP-9, TRAP<]
mRNAE A|xZ=E ARgste] S48 5 vk 4
3 Azl Fg 73 #Zo] SSE 200 pg/ml, 100 pg/
ml, 50 yg/m¢ FEo) A Cathepsin K &ad& 9
Aot

ol

|

—%E}%%% T Oﬂf\EiﬂlO] ag€ A7

PTH(parathyroid hormone)9] 2802 1}ZA
329 75l &dste Ay = v|dEdo] &
o] o] AFF7E FbHol yepdt

upebr], SEAE] V)5S odAEid TrhEE
S X8 § Aok gHA
= AreldE ZFTE Al Evesel

A oS Zohfr] flste], dHF FEE
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iNOS C SS50

SS100

S5200

GAPDH
2
[%2]
o
P
G
<
P4
x 14
IS
[]
> *%
K
nq:) T *k
T *%
0 T T T T
C SS50 SS100 S$S200

Fig. 6 Effects of SS on the expression of INOS in RANKL stimulated RAW 264.7 cells.

C: RANKL (50 ng/ml)

SS50: RANKL (50 ng/mé) + 50 pg/ml of SS
SS100: RANKL (50 ng/me) + 100 pg/ml of SS
SS200 : RANKL (50 ng/mé) + 200 pg/mé of SS

1 p<0.01 vs C

(SS)o] RANKL %= RAW 264.72] TRAP %4
AEZ S AAls=AE A8 T RANKL
% RAW 264.7A1E = B2 A olA osteo-
clastogenesisS S43= Bd AXZE o]g5al
ATH17). gk SS7F dhEAaEe] vz g
HX= AR 2871 Belr] flske], A
2F ol gk A4S AAEHATE TRAPS 4

oA b oox v X

t} RANK(receptor activator of nuclear factot
kappa B)x SZA¥E ®Wo| EAs= TNF
receptor family T2 <deix glrh. RANK
= RANKL®] 48424 RANK/RANKL -3
A ABAL Foh L DY) FLF 4T
S 3UH(18-19). RANKLe] RANKS} Agtshd
TRAF(tumor necrosis factor associated factor)
7} @413} transcription factore] A3} (NF-
kB, AP-1, NFATc1)¢} MAPK®] pathway &
“d3HERK, JNK, p33), Src, Akt o] &/d3}x o]
gZA|EL] 7]so]l &8t TTH20). A3AH,
SS+ RANK &S oAt thFig 2).
TNFax= ZZA¥E9] collagen 43 ALP ¥
osteocalcin®] ¥Hl-S JA|gttla A Uk &=
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Cathepsin K C SS50

o] RANKL

&= RAW2647 Cell®] #32L Bdlel] mxl= 43

SS100 SS200

GAPDH

Relative mRNA of Cathepsin K
1

*%
T *k
T *k
-
0 T T T T
C SS50 SS100 $S8200

Fig. 7 Effects of SS on the expression of Cathepsin K in RANKL stimulated RAW 264.7 cells.

C: RANKL (50 ng/m¢)

SS50 : RANKL (50 ng/m¢) + 50 ug/ml of SS
SS100: RANKL (50 ng/mé) + 100 pg/ml of SS
S$S200 : RANKL (50 ng/ml) + 200 pg/ml of SS

1 p<0.01 vs C

st IL-69F M-CSFE ZA3tA1A aha A ¥
'7‘§]’—‘ ZAN7) 7 2552 gust?) TNFa
= IL-1b¢} 37 #2835k TNFa AH2le] g4
S gwata IL-69 S Swdit) wehA,
TNFa®] wdo] F7hstH gh=Axe] 3 4l
7I's A48 F7HE 4tk E AFA =
SS7F AR 1S 2Ashs Qxlo] njHE o
Fe Hrkshe dsko R TNFao] e vl
= JPS Frlelsith A9 A3 Fig. 33} 2ol
SS+= TNFa 2t HdS oAlsiaith
[L-6%= sZAXE7F Bopulrv 845ts =
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