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| ABSTRACT |

Effects of Samkieumgamibang Extract on Osteoclast Differentiation and
Osteoblast Function

Sun-Min Park, Dong-Youl Yoo
Dept. of Oriental Gynecology, College of Oriental Medicine,
Dae-Jeon University

Objectives: This study was performed to evaluate the effect of Samkieumgamibang
(SKG) on osteoporosis.

Methods: The osteoclastogenesis and gene expression were determined in
RANKL-stimulated RAW 264.7 cell. And, osteoblastogenesis was also determined
in rat calvarial cell.

Results: SKG decreased the number of TRAP positive cell in osteoclast. It
also decreased the expression of Cathepsin K, MMP-9, TRAP, c-fos, NAFTcl
and JNKI1 in osteoclast. SKG increased the expression of iNOS in RANKL-
stimulated in osteoclast. Otherwise, SKG inhibited TRAP activity in osteoclast.
SKG increased cell proliferation, ALP activity, bone martix protein, collagen and
nodule in osteoblast.

Conclusions: It is concluded that SKG might decrease the bone resorption
resulted from decrease of osteoclast differentiation and it's related gene expression.
And, SKG might increase the bone formation resulted from increase of osteoblast
function.

Key Words: Samkieumgamibang(SKG), Osteoclast, Osteoblast, Osteoporosis,
Bone resorption
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zqstgon, zeALe B4 A7
317] 98l rate] FAFE EE s %
=M Ee 495 2 ALP A, bone
matrix protein ¥4, bone collagen ¥4,
nodule A& FA3d {3 A3E
A7l B sk vpoln

0. 4 =
1. A =
D A F2 9 HAY Az

SREMRE 70 g2 EUE vhEe]
EFetaFTe ¥ ¥ MeOH 17% 7}3}
3 6AIZE o] 7tdEted FF
o AR E o] L3l AT T, o
N-& evaporator(EYELA, Japan)< ©]
43t A 5T g5 JF Az
o A A7A] JFEd . A
Alell = ZREkS FE2E 8 g(e]3t
SKG=F §&)& DMSOE o] &3t x|
ol %<l & pore size 0.45 un®] X
£ S F ARSskeH. Ao At

23 B2 <<737%'</\1‘ﬁ>>9)% Az
sl CoTPRYAN FUT AL A
A ste] A3 o (Table 1).

2) & =

L AF oF 250 gAY EAkdA
19l Sprague-Dawley(SD) ratE ©f
ghupo] £ 3 Fof| A FFutel AlF Al A
Ab W 7bA] AFSERATE. Algdel AFS-3)

= 7] $18ted AF 14 &

AN
- el
o FAFE AEsly AEE 23

3) Al =
Ao AL¥E FFME AFAEE
mouse myeloid AEF<¢ RAW 264.7

cellel RANKLE A lsled fr=% AlE
2dS AL2std oY, Abe4E RAW 264.7
cell> = 2323l A T3t

Table 1. Prescription of SamKieumgamibang
(SKG)

3, g, i
i Rehmanniae Radix Preparat 12
o fh Eucommiae Cortex 4
£ W8 Achyranthis Bidentatae Radix 4
‘& B Angelicae Gigantis Radix 4
Fatd £ Lycii Fructus 4
HkAs Hoelen 4
H25%  Paeoniae Radix Alba 4
SIES Cinnamomi Cortex 4
I Asarl Radix 4
H 1 Angelicae Dahuricae Radix 4
Aconti Lateralis Preparata

[ Padix 4
H = Glycyrrhizae Radix 4
B Zingiberis Rhizoma Crudus 4
AIRE Houtuyniae Herba 10

TOTAL 70
2. % H

D ZpzA Ee v A=

(1) RAW 264.7 Cell vl

Al RAW 264.7 cell= DMEM
(Dulbecco’s modified eagle medium)/10%
FBS(fetal bovine serum)/PC-SM ¥l #]
S o] &3}y COp MEwjeF7]olA wl sk
stgleom, AMESE 5%10° cells/well =
96 well plateE o]-&3}ed »l Fatdct. of
2 24A17E M F RS W
% 10% FBS, 50 ng/ml RANKL, 1 ng/ml
TGFB 7} #7l"d «-MEM 22 w3ts}
of AZ25 ekt AL vl FA el
g8 Fx° SKGE H7Ms F4dh 2d
of 3 W¥ Fd3 wiAZ ws Fu

3% 274




=REVNKS0! MSAMEZOl 2ot & RSMIIol a0l OIXlE get

A 647 vl ekl

(2) FFFHE PFA ol wX]= 33k A

RANKLZ RAW 264.7 cell& IH3FA
2 =T F AST dME 2
¥ markerZ 4% TRAPE A3}
TRAP(+) Al =& Felstde. 3417
NEE PBSE MEE 23 A
3.7% formaldehyde citrate acetone £<Y
o7 102 2AAINL FHF-E 23] A
stk 2% TRAP fast garnet GBC
base 443 NaNO; €4S Z2 v &=
Aol == 4993 5% naphtha AS-BI
phosphoric acid, 4% acetic acid, 2%
tartaric acid® Eg&3t $H4& IA A
A zoll AElstar Ao 308 o] A; WA
sl FEdnHd o2 AFdte] 3o
30 )4l TRAP(+) SN EZE A
alo] A x| A ZE BT

2) FFAE FHA Aol nA &

3F =32]
(1) & RNA —Ev—?%
Ratoll A # 3t < PBSE ¥ #A

33t o2, 1 m TRIZOI reagent(Invitrogen,
USA)E A2]3ted F RNAES 3t
22]3 RNA 296 200 ul 2] chloroform
: isoamylalcohol(24 @ 1)& ¥ 73}
A1 % 14,000 rpme 2 LA F2 3l
A 500 wE EEEAE 05 nl
isopropyl alcohol& o37]el| 7}sted <33}
20°Coll A 8533 RNAE HAAZ F
1,400 rpmo.2 2087 LA Ee s
ASAS WA F 709 oetEE AFs
Akl 7 z=A1Z ok RNase free waterol A
RNAE %9 % RNasefree DNaseE
A7rsta -70CAAM A3k o

(2) cDNA A=

Hx2d P AYPFAA 7 EeEst

total RNA &4 1 we)(1 ug RNA &%)
o]l oligo dT(% = 100 pmol) 1 ul, RNase
free water 3 W& ¥ F ZALHA &
3 o3, 65°CellA 10#2F incubation
3}9ic}. Primer’} annealing st== 4°C
oA of 5¥ZF AT bS5, Reverse
transcriptase buffer, ANTP(Z 2.5 mM),
RNase inhibitor, DTT(100 nM), Reverse
transcriptase(M-MLV 200 U/ul)& A
7hst &, ol AIAHA EFEdd
o] &, 42°C <A 90%7F incubation &
95°Cell A 5&7F Mgt F AR§-3tad

LIS

(3) RT-PCR

oligo(dT) primer(Promega, Cat.No.
C1101), reaction buffer(50 mM Tris-HCI,
75 mM KCl, 3 mM MgCl, 10 mM DTT,
pH 8.3)(Promega, Cat.No. M1705), 1
mM dNTP(Promega. Cat.No. U1515)3}
200 unit M-MLV-RT(Moloney murine
leukemia virus reverse transcriptase)
(Promega, Cat.No. MI1705)& *=&]3t
RNAdl A3l JAAE $efgoz
A ¢cDNAE 3gAstadw. PCRX total
volume 25 wlell 10X PCR buffer, 0.2 mM
dNTPs, 2 pmole®] sense ¥ antisense
primerE ¥ &gl cDNA9F 1.25
unit®] Taq polymerase(Promega, Cat.No.
M8295)S o] PCRE& #1313}tk PCR
Z71& 94C 43, 30 cycles® [94T (20
%), 54T (20%), 72T (30%)1, 72T 10
£ o] vk (Perkin Elmer, USA). 523
PCR AME$ 2% agarose geloll A 7|3 %
stodc)h A7]ed% A7} U2 bandE density
BA =z 7298 (Gel-Pro analyzer 3.1
(Media Cybernetics. USA)& o] &3l
F3 . RT-PCR(Reverse Transcription
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-Polymerase Chain Reaction) o ApR-&3t

Table 2. Primers

primer: o}l Table 20l EA]84

Target gene Foeward (5-3)

Reverse (5'-3")

Cathepsin K AGGCGGCTATATGACCACTG
c—fos CCAGTCAAGAGCATCAGCAA
iNOS CCTTGTTCAGCTACGCCTTC

CCGAGCCAAGAGAGCATATC
AAGTAGTGCAGCCCGGAGTA
AAGGCCAAACACAGCATACC

JNK1  GCCATTCTGGTAGAGGAAGTTTCTC CGCCAGTCCAAAATCAAGAATC

MITF GGAACAGCAACGAGCTAAGG

MMP-9 CGTCGTGATCCCCACTTACT

NFATcl GGGTCAGTGTGACCGAAGAT

TGATGATCCGATTCACCAGA
AGAGTACTGCTTGCCCAGGA
GGAAGTCAGAAGTGGGTGGA

Trap  ACACAGTGATGCTGTGTGGCAACTC CCAGAGGCTTCCACATATATGATGG

(4) Real time RT-PCR

Z+7+2] optical tube(MicroAmp® Optical
96-Well Reaction Plate with Barcode
and Optical Adhesive Films, Applied
Biosystems, Cat.No. 4314320) 3]
SybrGreen Mix 2.5 ul (Sigma-Aldrich,
Cat.No. S9430), ¢1elA &4t cDNA 1
ul, 10 pmol/ul primer pair mix 1 d,
Z+2r 25 mMe dNTP 2 u, 10xTag
polymerase buffer 2.5 ul, Tag Polymerase
0.3a 9} 147 w H:05 %3, 95T 5+
1 cycle®] 95T (30%). 45C(30%). 72T
(60=) 40 cycles, 95T 20 1 cycle® =
Z XA Z o}, Primer= RT-PCRel A}-&3
< o] &3l PCRE whd & tube
AR g, e H 5 wE AFE-3H
3% agarose geldlAl PCR specificity S
=233, ABI PRISM® 7000 Sequence
Detection System(Applied Biosystems,
Cat.No. 4349157) & AF8-3te] Real time
PCR Z#E +A4 3+

3) ZEAE 7%l mAE 3% ZA

(1) Calvarial Cell®] 2] 3 uj<k
AF 199 Fo FFEE Ay

calvaria® A &3l calvariaol o]

s, 4

A= ZA 22 F& MRe| A,
HBSSZ A -3 . calvariag® 2 ml 2
collagenase, trypsin, 0.0 mM EDTA £
of Weol 37ColA ub-gAIF T Asd&
F3ked 1.500 rpmell A LA E2]slke] A
% calvaria cell& A= PBSel A &
3ted 1,500 rpmell A 94} #2835} washing
gk & o]& DMEM wi#(10% FBS, 100
1U/Penicillin. 100 weg/ml streptomycin, 50
wg/ml L-ascorbic acid, 10 nM dexamethasone,
10 mM B-glycerophosphate, 300 ng/ml
Fungizone)o| e #d=st & 37C 5%
COy incubatorell A wfeFatsle. A5

A A F2 calvariaol ©HA] 2 ml
£ 93§ wEE A=A uk
AIES wi A= 3Yel 3 WA
Faet wekst MEE 25
led ME 25 ZAT
5} o}

(2) A E] Bd5e A= o4

3 24

Subculture®  F3ted T IZA 27}
1~3x10" cells/welle] ¥ =5 24well plate
ol seedingdt v} Al E7} plateol] 23}
= RS gy 2447 F SKGE A
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Isoton-1I solutions o] -&3fed 208 3
Mgt & M EAS7](Sysmax F-820)=
Axe] &5 A

(3) Alkaline phosphatase(ALP) A

=4

ALP #A4-& ALP-K KitE <] 43l4
ZA3A k. cell& w3t plated ¥
g PBSE M A’ & cell& scraper® =
oo} 5 mM dithiothreitol(DTT) el
55 PBSell etatslct. o] dAgH &
v Z+Abel ol A ultrasonicator® sonication
st o] AR S FH ol A H 3}
37CoNA 1582F vb-gA17] & Aol g
dol vk 108 ¥ 490 nmell A &34 =
£ SA3kH.

(4) Bone Martrix Protein 34 =4

Cell& wiokst plate® PBSE A3t
% cell scraperg ol §3] MEE FoiW
o] 5 mM dithiothreitol(DTT) ] &H=
PBSel detslgde). o] g S YAt
e ol A ultrasonicator® sonication 3}
o AgHE Hite HIAE A} 3
7ColA 10827F vF-5-A1Z1 & 550 nmell
A FH=E A3 A

(5) Bone Collagen &4 =A
Cell< wiokst plate® PBSE A3t
cell scraper® o] &3] A EE Fou
ATk 5,000 rpmoll A 15+2-2F G4 gt
PBS® #=gitl. 0.3% collagenases
S F 37CeAM 241 7Hgt Wl okl
o 11.14 N HCI& #H7Fst 5 100TCelA
24A1 7H5 <k 7h4E-3 3kl =, Isopropanol

A uY
< 92 oS oxidant solutiond &7}

oL b ¥ ot

F ALAAM 4R TG TR e
Ehlrich’s reagent solutione % 7}3F
60Cell A 2547 heatingd ¥ 2~3%
cooling vk 17A1ZF Zel 550 nmellA
TAEE A

(6) Nodule A4 =4

A ZE 2197 wekst & Y7st PBS
2 A3 3}l Neutral buffered formalin
(formalin 100ml, Na,HPO, 16g NaH.PO,H-0
4g in 1L) & 7Fsta 1582 24 A2
% PBS = AIF33e. Von Kossa's
reagenetE 7}8Fed AFell Al 30&7F w3
AlFH e oAl A" & toluidine blue
o9& 7bate] 4 27k WS A7) F PBSh
A A8t 7] FelAM Azxstdd. FA
% nodule®] WAL Image Analyzers

o) 45t ZA3ksih.
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L
AL dlo ot
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7y Aztol] gk folA ZHE2 student’s
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1) FJZAEZE NE Ao v|XE= o5k

Alg A3 RAW 264.7 cellel RANKL
o TGFRE A7Ha wiAl= widat A=
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A2, S0ue/m gl AL dFzTe A
d Fo)A Al FAa(F 56%) 3 =

3k, 100ug/ml ¢ AFZE dzFo H
dl fold WA Fa(F 78%)stAE
(Fig. 1).
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50

40 4

30 +

0 == ‘ ‘ :
Fig. 1. Effects of SKG on the Formation
of TRAP(+) MNCs in RANKL stimulated
Osteoclast.

Normal : Vehicle

Control : RANKL(50 ng/ml)

SKGI10 : RANKL(50 ng/ml) + SKG(10 weg/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 wg/ml)
SKGI100 : RANKL(50 ng/ml) + SKG(100 wg/ml)
Each bar represents Mean+SD of 5 tests.
*# 2 p<0.01 vs Normal ##: p<0.01 vs Control

No. of MNCs/well

2) TRAP &Ael A= 4

JFME2RE TRAP &4 & A3t
A, 2 Aol vs] TRAP &
Aol F9A4 UA FUHstden, SKG
10ug/m 2 FxF 7H2 AgFAAE o
z7o) Bls] TRAP &Aoo 7tAastglo
U oAl el 9, 50ug/ml 2} 100ug/ ml
o 25 /A AYES BF g2l
H)s] TRAP Ao 24 UA a3t
9 (Fig. 2).
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140
120 -
100 -
g
2 80 T
s
o
<
o 60|
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20
0 . : .
Control SKG10 SKG50 SKG100

Fig. 2. Effects of SKG on the TRAP
Activity in RANKL stimulated Osteoclast.
Normal : Vehicle

Controll : RANKL(50 ng/ml)

SKG10 : RANKL(50 ng/ml) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/m) + SKG(50 ug/ml)
SKGI100 : RANKL(50 ng/ml) + SKG(100 ug/ml)
Each bar represents Mean+SD of 5 tests.
## : p<0.01 vs Control

3) Cathepsin K 8ol w]x|& o33k
Alg A3, RANKL A Hz22 A
F-oll Bls] Cathepsin Ko 3 eo] §
A A F7Eeks A, SKG 10 we/
we/ml, 100 we/m e EZ 7}x Ad
< X5 Cathepsin K 4= ¢3d

oA Al A st H(Fig. 3).

o>

Jo L L

80

60
#

40

Relative mRNA of Cathepsin K

20 A

0

Fig. 3. Effects of SKG on the Expression
of Cathepsin K in RANKL stimulated
Osteoclast.

Normal : Vehicle

Control : RANKL(50 ng/ml)

SKGI10 : RANKL(50 ng/ml) + SKG(10 ug/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 ug/ml)
SKG100 : RANKL(50 ng/ml) + SKG(100 we/ml)
Each bar represents Mean+SD of 5 tests

* 1 p<0.01 vs Normal # : p<0.05 vs Control
## : p<0.01 vs Control
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KENRS0| =M 2ot & 2N 240 OIX= &

0

4) c-fos W&ol m == g
Alg 7 aJr, RANKL A2 gzze A
AbZ Bl AlsZAY FAe dHoal
cfos®] L& ] S A A =7}skad .
, 50 we/ml, 100 wug/ml lg—
B2F cfos & %
= T4 A A AT (Fig. 4).

Relative mRNA of c-fos
N

Fig. 4. Effects of SKG on the Expression
of c-fos in RANKL stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

SKG10 : RANKL(50 ng/ml) + SKG(10 wg/ml)
SKG5H0 : RANKL(50 ng/ml) + SKG(50 wg/ml)
SKG100 : RANKL(50 ng/ml) + SKG(100 we/ml)
Each bar represents Mean+SD of 5 tests.

*# 0 p<0.01 vs Normal ## : p<0.01 vs Control

5) INOS & m X & <33

Alg A3, RANKL A2 Q22>
57 Ao AFAEL AL
INOS & o] 24 A A=
SKG 50 we/ml, 100 we/ml =& 7}

19

ri.—‘i:"‘éﬂm

|

AL e vl&l INOS HA A}
e s foA A F7RA A S (Fig. 5).

Relative mRNA of iNOS

Fig. 5. Effects of SKG on the Expression
of INOS in RANKL stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

SKGI10 : RANKL(50 ng/ml) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 ug/ml)
SKG100 : RANKL(50 ng/m) + SKG(100 ug/ml)
Each bar represents Mean+SD of 5 tests.
*#% 1 p<0.05 vs Normal # : p<0.05 vs Control
## : p<0.01 vs Control

6) JNKI 3ol nm]x|= 33

Ay A3 RANKL A= x>
Aol wls AzAd A
INK19] do] fo0A A &7t
o} SKG 100 we/ml F=5 713 A
<+ JNKI9] 2d& oA sAl dAs
aAck(Fig. 6).

g1lIT

Normal Control SKG10 SKG50 SKG100

Fig. 6. Effects of SKG on the Expression
of JKN1 in RANKL stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

SKG10 : RANKL(50 ng/ml) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 wg/ml)
SKGI100 : RANKL(50 ng/ml) + SKG(100 ug/ml)
Each bar represents Mean+SD of 5 tests.

* 1 p<0.01 vs Normal ## : p<0.01 vs Control

e

o e
Lo X2 o o

Relative mRNA of JNK1
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7) MITF 23l mxx= oJ3f
A A7, RANKL 28 o
Aol Hl%ﬂ MITF ®t&e]

o 2 3+ (Fig. 7).

Relative mRNA of MITF

Fig. 7. Effects of SKG on the Expression
of MITF in RANKL stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

SKG10 : RANKL(50 ng/ml) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 wg/ml)
SKG100 : RANKL(50 ng/ml) + SKG(100 wg/ml)

Each bar represents Mean+SD of 5 tests.
*: p<0.05 vs Normal # : p<0.05 vs Control

8) MMP-9 &e] mx]&= <3
4@ 47, RANKL A3 dzse
Abzmell vlsl MMP-9 2 e] 24 3l
A Z7FE 92, SKG 100 we/nl 25
2 AgEe dxe vs MMP-9
HEE 4 AA AR (Fig. 8).

T

Normal Control SKG10 SKG50 SKG100

Fig. 8. Effects of SKG on the Expression

o

N

Relative mRNA of MMP-9
w
8

of MMP-9 in RANKL stimulated Osteoclast.
Normal : Vehicle

Control : RANKL(50 ng/ml)

SKG10 : RANKL(50 ng/ml) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 wg/ml)
SKG100 : RANKL(50 ng/m) + SKG(100 wg/ml)
Each bar represents Mean+SD of 5 tests.
#% 1 p<0.01 vs Normal ## : p<0.01 vs Control

9) NFATcl 3ol mx]& o3

A Az, RANKL A2 dzse A
Abel]l m)E] NFATcle] o] $-94
QA Z7+=E9l 2, SKG 50 we/ml, 100 wg
/me FEE M AP gzl
v]s] NFATcle] 2HaE foA A o
A &+ oH(Fig. 9).

Normal Control SKG10 SKG50 SKG100

Fig. 9. Effects of SKG on the Expression
of Cathepsin K in RANKL stimulated

Relative mRNA of NFATc1

Osteoclast.
Normal : Vehicle
Control : RANKL(50 ng/ml)

SKG10 : RANKL(50 ng/m) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/m) + SKG(50 ug/ml)
SKGI100 : RANKL(50 ng/ml) + SKG(100 ug/ml)
Each bar represents Mean+*SD of 5 tests.

* 1 p<0.01 vs Normal # : p<0.05 vs Control
## : p<0.01 vs Control

10) TRAP & w]x]= o33k
AgAz, RANKL A8 gz
Abell wls) TRAPS & o] f-24
=748kl 32, SKG 100 ug/ml o F
714 e%%° TRAP 3z 23 &
A Al A s S (Fig. 10).

o Fﬂ 32, o_.“_,
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Relative mRNA of TRAP
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Normal Control SKG10 SKG50 SKG100

Fig. 10. Effects of SKG on the Expression
of TRAP in Osteoclast.

Normal : Vehicle

Control : RANKL(50 ng/ml)

SKGI10 : RANKL(50 ng/m) + SKG(10 wg/ml)
SKG50 : RANKL(50 ng/ml) + SKG(50 wg/ml)
SKG100 : RANKL(50 ng/m) + SKG(100 we/ml)
Each bar represents Mean+SD of 5 tests.
## 1 p<0.01 vs Normal ## : p<0.01 vs Control

% FAEE 8L 2 YT A3 YA
A EE 54x10° cells/well ollem, 1 u
/m2 SKGE A2g Aol 6.2x10°
cells/well 24 AAF 2ol B8 A=
£7F F7hstg o ol el §dla, 10
wg/m 2] SKGE A3t 7ol 8.4x10°
cells/well 241 AAF 22l v 2
A A F71skAeH(Fig. 11).

5

Ostecblagt hurmber (x 10 Awell)

[
[

a0 |

20

Fig. 11. Effect of SKG on cell proliferation
in rat calvarial cell.

Control : Normal
SKGI ' 1 we/ml SKG
SKGI10 @ 10 we/ml SKG

DMSO(0.01%) was administered to NC
(Normal Control) group.
Each bar represents Mean+SD of 6 cultured

well.
#* . p<0.01 vs Control

2) Alkaline phosphatase &Alel| m]%]

= 43

Ag Az, A A EAMe ALP &
A2 122 unit/ml °olgem™, 1 ug/m2
SKGE A=t 7§l 16.6 unit/m =
A AR Azl v el Hel SHE
et et 10 we/me SKGS A3t
3%l = 17.1 unit/ml 2A A o 27
vl o4 Al e e (Fig. 12).

ALP Activity (unit/ml)

Fig. 12. Effect of SKG on Alkline phosphatase
activity in rat calvarial cell.

Control : Normal

SKGI @ 1 we/ml SKG

SKGI0 @ 10 we/m SKG

DMSO(0.01%) was administered to NC
(Normal Control) group.

Each bar represents Mean+SD of 6 cultured

well.
* : p<0.05 vs Control

3) Bone matrix protein &Ael n] X =

Ay A, AA AxE7L BAEE=
Ax 714 SAsgEe 29 g/d oA
o, 1 w/ne SKGE AT A=
34 g/d 2 AA dzTdd nvls FAE
712 whl A gFe] Frlslol ot o)A o

r
rojo

BN
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o= 37 g/d2A AHA xR usE)
ZHE 71A A o] FoA A =
7}l eH(Fig. 13).

A3, 10 ue/me] SKGE AH=d A%
=
[}

= 4 .
B
% T
S T
k5
3 3 1
j<§
o
£
)
<
[P
1 T T T
Control SKG1 SKG10

Fig. 13. Effect of SKG on Bone Matrix
Protein Synthesis in rat calvarial cell.
Control : Normal

SKGI @ 1 we/ml SKG

SKGI0 @ 10 we/m SKG

DMSO(0.01%) was administered to NC
(Normal Control) group.

Each bar represents Mean+SD of 6 cultured
well.

* : p<0.05 vs Control

4) Bone Collagen §HAdell vlX& o3sF

Al Az A A A 2] F collagen
A 141 we/well olo™, 1 wg/nl
°] SKGE A2g A folle 140 we/well
2A A dEz=Fel vlE = collagen A
A= W3 gsdeh 100 we/nl o
SKGE AH2lg 3ol 169 us/well &
A A A xzFel vls = collagen A
kel o4 Al F7skd ek (Fig. 14).

240
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Control SKG1 SKG10

Fig. 14. Effect of SKG on collagen synthesis
in rat calvarial cell.

Control : Normal

SKG1 : 1 we/m SKG

SKG10 : 10 wg/ml SKG

DMSO(0.01%) was administered to NC
(Normal Control) group.

Each bar represents Mean+=SD of 6 cultured well.
** : p<0.01 vs Control

5) Nodule Aol mX& <33

Ag A 1 we/me SKGE A3
ol = A4 =zl ¥8 nodule A
ol Frtstgl ot foAd> sl
wg/m 2 SKGE sk Ageol= A
o = B3] nodule Aol
S F7reka = (Fig. 15).

Nodule Area (mmz)
w

N

1

Control SKG1 SKG10

Fig. 15. Effect of SKG on Nodule Formation
in rat calvarial cell.

Control : Normal

SKGI @ 1 we/ml SKG

SKGI0 @ 10 we/m SKG

DMSO(0.01%) was administered to NC
(Normal Control) group.

Each bar represents Mean+SD of 6 cultured well.
* 1 p<0.05 vs Control

33



SR EECIEEERE
o) A7E ARt T 4 AN
W z7)elE Sl A w3 Akl
At old Mo} Vet e, @

Ay AFye] £EI Fe 92y o
Qupde ZATE saATG 1 F T
Gazel 27 Aol A% glel 29
A A el Fo FRAAw, Hl
24 WA A 3o WE el
ubgdel ekt =D §3 23
o8] Zo® GEHr AW by
A delAAR dE QA 2T Ay
FAe} BEE A 9 ARy 24
°‘—_._]E.7] }“ %q‘ZI.ZZ).

Aet 94 AAHe 2o 4D
& sbel A za)obgreh. Aol B}
e Aol BAZ selF FHHow
$%L Wl sel, 2L BAATE Aol
oiuc s FoEEe AuAr
2 2ES A 2YA SAA=

UH AR FEFF JAAZE
calcitonin, bisphosphonate, ipriflavone,
vlElRl D 5o X, A FHAZE

estrogen,

I 2RI EIFJAEHZ)=, B,
AR & 5 Y 3R
o Zad 43 vigwl DY Fwel
Fesg?, 538 diEzAl oA ey
L ZaAe FAF QA FA T o] A
v A" 28 hgHez e
AR 9. wd oaEzA

AT FE A/ZE AR 27}
AZ 2z A GuletE W §=uy)

o]g g F9 o]f= orE=A XEE
AA7HA] Fofal] ofali=A] o] A =3
o] B

Folstal e <REEEE B>

2R Age] wE Fésie pgvow
242 2ozt S wT B
BERE" 2k shel 247} widel gl om
F47h wE wo} oAnn st

%%m@%‘* AME AAAN 25E
RAAseE F57h FuekA 2ehd 2
71l Mﬂﬂﬂ e I
et S FeA Aol Uw F
28} o] kel u}en% Brbelel el ¢lu
£ e ddn sk =3 BR
o de] gled wrt vlzy Fp7h 2

o] 5o] ‘BEV M9 stga, LYFE
ol Aeglow wrt Astg iy stdg,

EFHEH > ol A BhEs Y
Fol Astel “Fhie] Hotm sHgie
ojoz £ u BEL FIAME Fot

slorgt AelE vl CEH B
W $Aeg T B 4 9
zogze F9 QAT <HHRE

EH - EH> CBERZEN CBE
7l 7

ehus SAel A B BREE.
B, AEEE, MBS, R,
a"?\ﬂfllF%FE TOE Eossly 3, A
el leiM = FEE N weEl wWATE.
HE B, MR RS, AR, BRIEI,

wW
S



The Journal of Oriental Obstetrics & Gynecology Vol.25 No.2 May 2012

R RS Aol Fgsw g,
<HM - EEREG@STAA IS 49
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ZHo) 23t T3/ ANE A5
AFAz=2 BE TNF-a(tumor necrosis
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mPJ

35



=REVNKS0I MENESl 2ot X RSMIEO =4

factor) NF-kB, RANKL(receptor activator
of nuclear factor kappa B ligand) Sl
o8 FAFGHY 53], Aol ApeE
RANKLS Z2FAZ =& FH7|AA=E
2 AfetzERE EuEE BEAE
HgFNE 9 FZAHFHNE 2 EA)
3}= RANK (receptor activator of nuclear
factor kappa B)<} ZAgste] Iz A
X7t A 22 F3EE e FAE,
A 222 5§ 2 sp2H 22 A3
= sty 2315 s 25 TRAF
(tumor necrosis factor associated factor)
243}, transcription factord A3}
(NF-kB, AP-1, NFATcl)$} MAPK<$]
pathway &4 3(ERK, JNK, p38), Src,
Akt &A43} & 53l TRAP(tartarate
resistant acid phosphatase), cathepsin
K, calcitonin receptor &= & A|Zlc
P o)Be] TFAEL] FiholE FE
E A3 FFFE SAEE Aoz
oA ook eoleli= WEZR, cytokine®
o 98] A== sFA| E£2] PKC(Protein
kinase C)¢} PKA(Protein kinase A)<]
g zstel PLC 93t caleium =4 7]A
2 PLA24 23t prostaglandin A A =
Ax NER3}e} 75 2A-IH
22 g o)

B dTelME AR E F
Al ste] FohgFel JJrX—ql"L °
W7l 18k, =RKemws F2E(SKG)
o] TRAP(+) gtdA 2 3PS A=
2] A3tk Al £ osteoclastogenesis
£ SA3I=H o] 85 E RAW 264.7 cell
o] RANKLZ 7}8ted E3A1AH AH8-3F
ach Ag A dxze] A$ o549
TRAP(+) ©IAE7L AHAlTEel ¥ 3]
oA Al FAEE Aol #EHH.

O:

[e]

R
e

12

2~
T
=

o
2 n:[oll
HZ‘J i
2o

=

ﬂ

SKG 50ug/m el AL dhzLe] H
3 oA A A (F 56%) 3 =
g 100wg/m 1 A= o 2ol H] 3]
oA oAl A& (oF 78%) 8w (Fig. 1).

HGZFAFHEZE RANKLE A53}e
£3}A1Z1 sbZ A £ Cathepsin K, OPG,
TRAP(tartarate-resistant acid phosphatase)
I Z2E M E A g sl =
Fagte), A 2 5E TRAP
& A, x2S AT
RAP &4l 44 UA F71st
gom, SKG 50ug/m e} 100ug/m 2] %
=5 /M A BF 2Tl BlE)
TRAP #Ale] oA Al #Aastao
(Fig. 2).

ol 4ol AIE wigto g stFAE 7]
ol #edsts AAEY FAA HHS
ZA 3l SKGo #-4713d& welax
3ot

Cathepsin K& RANKLe]v“} M-CSF
(macrophage colony stimulating factor)
= At Ay LeEE A 2
Bkt MMP—9, TRAP &3 ze] 3}
M 283 9 A3 E T3l 2o F
Groll Fodstar Qeb. whebd, sEAE
o] Az Q3 AFFAAHS M =x
A ¥ EE Cathepsin K& FZAE
A A2 A 5 Qo 2 ATl
AME SKG7P TGZAE 75 FeAstE
X E ks Frteke o
3o g Cathepsin Ko o] mX
°33FZ real time PCR system< o] &3}
o Hristadch. A§ A3, RANKL A
g =2+ AATel uvlE] Cathepsin
Kol Wl folAd SlA F7tetsdx
SKG 10 wg/ml, 50 we/ml, 100 we/ml2

o2 Jlx AFYZE TE (Cathepsin

S A
T

I
o nllﬂl

=
=
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ozi

=

{o

rlr

36



The Journal of Oriental Obstetrics & Gynecology Vol.25 No.2 May 2012

K 52 43E&
o} (Fig. 3).
c-fos= RANKLZ A}=3F I}ZA| E9
2315 SAsE AsAEHA A 243}
+ <¢x2 RANKL/RANK H3a =z
B A3sg Ae¥el [FNbetaet Fra-1
EE Fra2¢ X3E Adstes 93
sle] StxAE H3}5 A3} [FNbeta
£ NF-kB¢} &7 INOSE 7l&2 ixé
st dgg A9 £ d7dAE 4
IAYE Ao dHal cfose] e ”]
A= %S SAIAC. A A
RANKL A& x2S AHAZol H|s
c-fos®] o] F2A4
SKG 10 wg/ml, 50 wg/ml, 100 wg/ml &
=5 7 AdEE BF cfos o &
= oA A GAEks AP A
SKG+ RANKL AH# & F7}8k= cfos
o WS qAE T (Fig. 4).

NOx NOS(nitric oxide synthetase) el
o3 WA= BAZ, calcium dependent
8t endothelial =+ neuronal NOSel| €]
s A=Y, RANKL, TNFa, IL-6
Y 4% 45 Az s S
inducible NOSell ]3] A€o, =4
TFAH ZANAN FZAEZ E3}eE HA o
A INOE 235 dAIstE ez By
=Y. 4% Az, RANKL g 3}
A E] HE2LS 357 Ao AT
A EQD kel HlE] INOS Hde]
A A A= e, SKG 50 we/nl,
100 we/m =5 712 AL
of Hl3] INOS A HaS F2A4 al
A F7HA1 3 EH(Fig. 5).

JNK-1== MAPK ¢ dFo= 334
X #3te] A Aol RANKLS 3}
ZME T EA15t= TNF receptor

o4 QA aeka

family st 2] d329 RANK (receptor
activator of nuclear factot kappa B)3
Azl ¥ F4E H9se dFAHAE
—v—i‘r/‘]7]‘3°1 Tl A 3E foEst
o FFFel Fedo. RANKLe] =
Axz F3bste AsAgd74d-> RANKL
/RANK E3H417} YA =& Aoz A=te}
w, o] Z}A o TRAF (tumor necrosis factor
associated factor)”} &3}, transcription
factore] #43H(NF-kB. AP-1, NFATcl)
2} MAPK®] pathway &A3HERK, JNK,
p38). Sre. Akt o] Egs o] A
AFoME AzAL HAHe o
JNKI19] e v X o3&
o Ag A3, RANKL A=
Aol vl JNK1e] 3o
QA 7= 9. SKG 100 we/ml
£ 7k AdF2 INKI19 HE s
A Al A= (Fig. 6).
MITF+ microphthalmia transcription
factor2A FFAE A §A2Fel TRAP
o g ARG, AgPAn, RANKL
A fx2LS> AT vls] MITF &
el FA A F7FE R SKG 100
wg/ml FEE 7HA ARFS MITF &
e A A dA A (Fig. 7).
gZA A EHEE MMP-92
9 7|AEA collagen% g3 st F

AARﬂﬂq

fe

bl oox rlo 32 o

do of Lo i o

Ao

OPG, TRAP(tartarate—res1stant acid
phosphatase) 3 &7 MMP-9¢ =4
o2 o TFESLES LI APAF
RANKL A3 dz+2> AAktel vl
MMP-9 #aeo] FoA A F7HE
3, SKG 100 we/ml 55 712 AJF

i so
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=REVNKS0! MSAMEZOl 2ot & RSMIIol a0l OIXlE get

<= Y xel vsl MMP-9 &a& #9
3 Al FA skl = (Fig. 8).

NFATclE I7AZAH EANA I3A
22 B35 FAses AsAd A
2 RANKLe] IZAz=2 E3si: 4
IASEIAH L RANKL/RANK &3 7}
PAEHE AR A, o] A
TRAF (tumor necrosis factor associated
factor) 7} 43}, MAPK®] pathway &
A2 (ERK. JNK, p38)5 #A #Fd=
uhel & A 3sl= A Al AFE] transcription
factor®] &4dz}le|l NF-kB, AP-1, NFATCL
Sre, Akt So] Zg=Eo] bV 2 ¢
AN SKG7F AzAg A <
NFATcl o] &3 v|X & ¢S =
stdeh. A A3, RANKL A2 o
= Aol vls] NFATc1e] Hde
oA A FUkE A, SKG 50 we/nl,
100 uwg/m e =% 7H2 A+ dx
o H]8 NFATcle 2H3d& &

A A skl = (Fig. 9).

ZEEE fHste AFHANEE] 5
ZAFHAEZ E3slH TRAP(tartarate-
resistant acid phosphatase) 2} 2 3}&
Az ZAFAAE B o ol &
TRAP(+) MEZE52 MEZEIHAAES HA
3] 324 Z(multinucleated osteoclasts)
2 EEsle HFAHORE FFHFF VTS
A =d'Y. AgAz, RANKL e
2> ATl Bls] TRAP| 3l
of oA oAl F7kskala. SKG 100
w/me FEE 7HA A@¥EE TRAP
A2 HEE fo
(Fig. 10).

ol o] Aol
A x 750l mAE %S Hrtstr] 9
gkl FAHFMES e

12
o -\E d

do 4 o o 4

BT

ttlo

ofN

o AZE 1Y% rate] FHZEEE 2
g FAEE 8Y 7 wicks A, A
A EE 5.4x10° cells/well o]9o™, 1 ue
/nl®] SKGE Aed 7ol 6.2x10°
cells/well 24 M E $7} F7lslg ot
FolAd o] 9%, 10 ue/m o] SKGE A=
g 73 $oll = 8.4x10° cells/well 24 At
vls] F94 A Sk o (Fig. 11).
zZH 2 42 PKC, PKA, MAPK
9] g4z CREBE ZA3A 7|9 o+
RANKL(receptor activator NF-xB ligand)
o] dE =A%, cfos promoters
2EA G, o] 5] Z7}= bone ALP
2 osteocalcin® AL F7HA71HY,
=7149] ¥yA4E F=3tE BMP(bone
morphogenetic  protein) <  BMP-2,
BMP-4, BMP-75& 87157, A3
Az, Ry Al EAA ] ALP 42 12.2
unit/ml o]glem, 1 we/mel SKGE A
218t A $-ol= 16.6 unit/m EA AHA
Q2o vl folHel F7HE dER
Aot 10 wg/m 2] SKGE &gt 7 5ol
= 17.1 unit/m 2A A} 27l s
e Al F7heksd ok (Fig. 12).
Vitamin D3, TGF-B%2 k5ol 23l
g3kl OBelA wWdH= BMPE
osteocalcin, ALP, bone sialoprotein, EGFR
(epidermal growth factor receptor)=2]
gAE F71A1719. collagen(l) FAS
27k 5494 o]= vitamin D3, TGF-
Bsel #&ezw xIAHM xS #A
Zo| A9 martrix mineralization®] %2
7oz o4HA dn. Ay Az A
A Z7} xgﬂgh ZH = 7];1 u]-uuxlal:
< 29 g/dl oo, 10 ug/m® SKG
S A ASdE 37 g/dEAM AHA
Qzol v FHE 7] gl
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94 A F7hek s (Fig. 13).

=3 A A ZzNAe] F collagen A
FA =S 141 we/well o112, 10 wg/nl
2] SKGE A& Aol 169 wg/well
2A A izl vl F collagen A
FgAFl F4 UA Frheka e (Fig.
4)., 28l 2IFAME 2oz e}
= AR AA Ao uisk A

7 e o o)A Al 10 we/nl
o] SKGE A= Afee A dx
ol B3 nodule AJAd=Fel F24 Al
7kt = (Fig. 15).

ojAe] A3, SKGE ZFA

Xy

|

lo

N

o of

?ﬂ’ﬁ}“] 5 oo, =SRERtk
(SKG)= jJrJ‘*ﬂi(OC)J 3ot 7%
= AT AR LHEE A
ste] grFM xe] £3 2 TS gAE
A, sAlel 2FAME(0OB)S] £4%5. ALP
g4, M E 712 A, collagen A
9 nodule A& F7HAIA ZoEE A
s %2 Aquaart e Aoz FriEg
o oxt B dFe rate] 22HAEES
o] &3t = o R FFo UAelA AL
stazk o 1A Az k] zbelAH &
At ol & Aoz Alsdn

l

V. 2

r

T dTedAE. =K =
Axe] E3hel &4, IEla 2EAE
s =

TdE Jr %W“"ﬂ l?l“ °§f%?

RANKL = RAW 264.7 cell®] TRAP(+)
FAA T F4AH dAEY FA

At om, A5 14% rat
2sled Mz 2d% F
ALP &4, bone matrix protein ¥4,
collagen A, nodule BAS =33t
ZEME 7% H7kskad .

1. SKGx RANKL %= 3IZFAHE
TRAP(+) M= AL FAA
(p<0.0D) A A B

2. SKG= RANKL = I3FA ElA
TRAP &4 & 24 (p<0.0D) 3 A o
Al sl od =

3. SKG= RANKL = I3FAElA
Cathepsin K, MMP-9, TRAP A X}
S §o A (p<0.0D) A A 3HA
o}.

4. SKGE RANKL #% 33A ZA
c-fos, NAFTcl, JNK19] &3S #9
A (p<0.01) A A5k =

5. SKG= RANKL % I3AE6A
iNOS 4 L& #2914 (p<0.01)
SA SR A

6. SKG= =AM ES Fd5& F9A
(p<0.0D) A Z7FA1 Z e}

7. SKG= =AM =29 ALP 24L& #9
A (p<0.0D) UA F7FAI H =

8. SKG= == =Z29] bone matrix protein
2 collagen TS FF94 (p<0.01)
SA 7R

9. SKG= =AM 29 nodule AL
214 (p<0.01) A ZF7HA1 F+

o] Abol AFAI, =REERMMKS 3
E(SKG)& RANKL = RAW 264.7
celll A sEAlE B3 9 7% FA 3
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