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Objectives The purpose of this study was to evaluate the effect of Jeopgolsan (JGS) ex-
tract on anti-oxidant, anti-inflammatory activities in RAW 2647 cells and on factors related
with fracture healing in skull fractured rat,

Methods Experimental animals were divided into four groups: normal group without any
treatment (Normal), contral group were treated orally with distiled water (Control),
Experimental group were treated orally with JGS at a concentration of 200 mg/kg/day (JGS
200) and Experimental group were treated orally with JGS at a concentration of 200
mg/kg/day (JGS 400). Rats in each group except the normal group were induced fractures
in the skull, </n vifro> The 1,1-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity and
2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid (ABTS) radical scavenging activity
were measured to evaluate antioxidant activity, The production of nitric oxide (NO), inter-
leukin-1 8 (IL-1 #), interleukin-6 (IL-6) and tumor necrosis factor- @ (TNF-a) in the RAW
2647 cells were measured to evaluate anti-inflammatory activity, </n vivo> The pro-
duction of osteocalcin calcitonin, carboxy-terminal telepeptides of type Il collagen (CTX 1),
transforming growth factor- 8 (TGF- /), bone morphogenetic protein-2 (BMP-2), Insulin
and alkaline phosphatase (ALP) in serum of rats were measured to evaluate the effects of
fracture healing at 0, 2, 4, and 6th week, X-rays were taken every 3 week from O to 6th
week to evaluate fracture healing effect.

Results 1, No cytotoxicity was observed, 2, DPPH and ABTS radical scavenging activity
were increased in a concentration dependent manner, indicating anti-oxidant effect, 3, NO,
IL-1 4, IL-6, and TNF- @ were not significantly changed, indicating no anti-inflammatory
effect. 4, Osteocalcin, Calcitonin, TGF- 8 and ALP were significantly increased in the ex-
perimental groups, 5. CTX Il, insulin were significantly decreased in the expermental
groups. 6, Radiologic examination showed that union of fracture was promoted,
Conclusions From above results, JGS showed significant results in factors related with
fracture healing and radiologic examination, Threfore, JGS is expected to be effective in the
treatment of fracture, (J Korean Med Rehabil 2018;28(1):1-17)
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A SAER 2l ghoke tigh ARA A A
E|ojo} kot ShAIRE Zde] ghekx] sl thaliAE 19931
FE] 2013\7FA] Ik, NESIE M, (EEIS i,
ABRMELI 580, F90E olH dAFAE T
ofgt Aol tigh Ago] 247 13H0|lor, AdES F
ofgk Ao] 390 % s Balete]”, & o] thkst
stokx{dbol| digh AAZQ 77t dasitt

olol] AR (REEHE - M - #00)° <BHHE
B> 719 =4 & A T #Ens Jgska, B
Hige] EAol PR P Yol fl8ke] RAW
2047 celloA] #E#e] dkslel AT 55 4
shdtt, T8k FlE EH8 EAIX] Sprague Dawley
rat (SD raoll HEHS FoIgh & HTH A1 2 %
AR HARE AldBsle] 2] X ol frefgt A A%
7le| Barsle= wfolot,

A 2 vl
1, A=

1) M=

RAW 264.7 cell& 3F=rA| £33 (Seoul, Korea)ollA

Fshol ARg IR,
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2) o

B ASo)| ARSE #E B (JupGolSan ©)3), JGSE X
7 Ttk S TSkl TBRCRICOA G
Y] B (Daegu, Korea)E ot T-dake] FAgh & Al
SR, I 7 oFAle} 1S ofeligl ZrK(Table D).

3 52 Y AR

AREEZ 11582 471 SD Rat (310~360 92 &}
21}0] 2 (Gyeonggi-do, Korea)2 FE 35 ol 2
FA7HA] LG E((F)FFeH, Korea)ot & S8 &
Holo] LEE 2242°CE FEE SSEISUE FAlEk,
12417F-12A)7 light-dark cycle) EHFollA 2559t #$-
MK 5 ARl ARSFITE. i Sa A dEe ¢
3]9] 221(%2IHE-DJUARB 2015-023) Hol SE-§g]
3ol o7ete] Hdstirt,

4) Aot

Aleke- isopropanol (Sigma Co., U.S.A.), ethyl ether
(Sigma Co., U.S.A.), Dulbecco’s phosphate buffered sal-
ine (D-PBS: Welgene, Korea), Dulbecco’s Modified
Eagle’s Medium (DMEM: Gibco BRL Co., U.S.A,), -$-H
o}8A(fetal bovine serum: FBS, Invitrogen Co., U.S.A.),
lipopolysaccharide (LPS: Sigma Co., U.S.A.), cell via-
bility assay kit (Daeillab sevice, Korea), nitric oxide de-
tection kit (Intron Biotechnology, Korea), dimethyl sulf-
oxide (DMSO: Sigma Co., U.S.A.), 1,1-diphenyl-2-picryl-
hydrazyl (DPPH: Sigma Co., U.S.A.), 2,2’-azinobis-(3-e-
thylbenzothiazoline-6-sulfonic - acid) (ABTS: Sigma Co.,
U.S.A.), penicillin (Hyclone, Co., U.S.A.), streptomycin
(Hyclone Co., U.S.A.), formaldehyde (Sigma Co.,

Table I, The Prescription of Jeopgolsan (JGS)

Herbal medicine name Scientific name Dose (g)
L& Frankincense 5
%4 Myrrha 5
B 2K 8 Pyrite 10
WA Tale 20
e Draconis Os 3
iV Elf] Halloysite 3
Total amount 41




U.S.A.), trypan blue (Sigma Co., U.S.A.), TGF-81
ELISA Kit (R&D system, U.S.A,), Mouse magnetic lumi-
nex screening assay (R&D system, U.S.A)), BMP-2
ELISA Kit (R&D system, U.S.A.), Rat Calcitonin ELISA
Kit (MyBioSource, U.S.A,), Rat Cross-Linked C-Terminal
Telopeptides of Type I Collagen ELISA Kit (CTX II:
MyBioSource, U.S.A.), Rat insulin ELISA kit (Biovender.,
Czech), Alkaline Phosphatase Assay kit (Abcam., UK),
Rat-MID™ Osteocalcin  ELISA kit (IDS Co., UK),

Ketamine (Yuhan Co., Korea), Rompun Inj. (Bayer

Co., Korea) & AM&3I3ict,

5 717

7171 rotary vacuum evaporator (Biichi B-480 Co.,
Switzerland), freeze dryer (EYELA FDU-540 Co., Japan),
U.S.A.), clean

bench (Vision scientific Co,, Korea), autoclave (Sanyo

CO; incubator (Forma scientific Co.,

Co., Japan), vortex mixer (Vision scientific Co., Korea),
centrifuge (Sigma Co., U.S.A.), deep-freezer (Sanyo
Co., Japan), ice-maker (Vision scientific Co., Korea),
plate shaker (Lab-Line Co., U.S.A)), ELISA reader
(Molecular Devices Co., U,S.A,), ICP (Shimadzu, Co.,
FZ7](Mtops, T4 1x7)
(IlShinBioBase, Korea), Trephine Bur (Ace Surgical

Supply Co., US.A) 5= ARSI

Japan), ¥ Korea),

2, 2y

1) AIE £5

JGS 27392 @)oll 1,000 ml¢] distlled water (DW)Z 2
L 3ARE 59t SRFET § oFs
uum evaporatorg ©|-83lo] A9} w53t w5H &
NO 2 freeze dryers o83l §247x A ¥L 33 g (F
& 3.0 AJaL, Dol e
(*80 Ol Bystis dagt &
5 ARgSESIE

2) RAW 2647 cellQ| nlft

.J_. rotary vac-

A2 RAW 264.7 cellE 50 ml
PBS 9 ml& ¥l MEE F/A1X] 3, 1,200 rpme] S&

FHE o EAIA

S22 QAR RS AR AT 5

= B 1% penicillin®} 10% fetal bovine serum
(FBS).2 ZAH Dulbecco’s modified Eagle’s medium
(DMEM)|| 1 ml o] F-FAIZtE 100 mm dish 9]o] 9
ml WiAE YL, AEES FHAR H AEEE(G7C,
5% COYE 01%6}04 ket Al Sl 53] o
G R Bt AlEES Al A 242k A8

3) M= =M

RAW 264.7 cell2 96 well plateol]d] 1.5 x10° cells/well
= B 9, 247 S wepstant, A9 Ala A A
2o ikl o g wABIAL, JGSE 1, 10, 100 £g/mle]
S i 7 264 B9 Wl e F 10 al
9] water soluble tetrazolium salt solutionS 7}k 2 Al
FjF7IB7°C, 5% CONE ol&3te] 308 It whAIF
th 223l 450 nmellA] Fg=e] HskE S48 tizr
sl AlEe] BEES M-SR FABIIT

4) In vitro

(1)
@

Htsh &
PPH (1, 1—d|phenyl—1—picrylhydrazyl) radical 2~7H
ESN

—o

OIF U ool-

JGS FZE2 1, 10, 100, 1,000 1g/mle] FE7}t =%
2 BXAZITE 150 119] JGS FEEF} oghew 884
71 0.2 mM DPPH €8 717} 100 11 2] o] 37°CollA]
3047 vESAIFEE Hhg & $8 % S4S 517 nmollA]

shoict. AlEe] tixwtol= S5, DPPH <] o
ZrollE ollghe-g oA BARLS ASlth DPPH radi-
cal 27182 ofefe] 27} o] APkl irt,

Ay

A7k

_1

=

ol

e FF e — A
o Z=

2718 (%) =( ) X100

mlolt

@ ABIS (2,2°-azino-his(3-ethylbenzothiazoline-6-sulpho-

nic acid)) radical 27s =&

ABTS assay Yo y)Zo] BaEE WL 96 well
plated]] Ghe2 =4sle] 21818} 1, 10, 100, 1,000 2 g/ml
o] FER JGS FE=S IJMAFTE 7.4 mMO] ABTS
(2,2-azino-bis-(3-ethylbenzothiazoline-6-sulfonic  acid))-&
M3}l 2.6 mM2] potassium persulphates THE0] o} F2
ol 24417 Rt ARl Yol (ABTS + +)& FHAA
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v olgHd - 29

732 nmol FAEE SAsIth. FF= Ftol 1.5 olat
7 oA AT, JGS FEES 27t 5 plzt 3
H ABTS « + 84 150 x15 T3] 1087 Lol
WA H F3EE 734 nmolld 330tk ABTS
radical /\ﬂ%g ofgfe] 23} o] Altslelnt.

(A= A7t
e

KEDN

A% (%) =(1— =20 %100

ot M
o&:—L ]Iloil

{‘.:

@) H9Z &5

(@ Nitric oxide (NO) =A™

NO2| F&+= vl oA griess reagent system=
o]-g-3] =A3}Ac}t RAW 264.7 cell& 96 well platediA]
1.5%10° cells/well2 B53F ¥ 2427k B3t wjgFa}9]
), vk & wljoklS A2 WAIEF AL, N1 buffer 50 1
£ Z7te] wellol] Aejate] Felx] 108 Ft ¥hE Al
71 ¥, N2 buffer 50 ©1E Z42He] wellol] 22Jskal 10&
ZF vke ALk ¥ke & e E 540 nmollA] 245
. NO9| F%+ Nitrite standard =¥ EF448 o]
B

@ Cytokine =&

A|3E Sl AFAd cytokine 12 well plateol|A] RAW
204.7 cell& 2x107 cells/well2 253 5 24A1RF 54t
wlekstsich. wiok 5 wiekele A2 mAlshel JGs FEE
<€ 1, 10, 100 pgg/mle] FE} IPS 1 pg/mle] FE2
A elste] AlEAjE7137°C, 5% coz)e ol gate] 244171
EF ARl fave F ol Agelow
LuminexZ ©|-83}¢] interleukin-1 8 (IL-1 ), interleukin-6
(IL-6) and tumor necrosis factor- @ (INF-a )& =43}

et

k

1Fe] SD R 257 Q1R A H ok
(Ketamine 0,5 ml+Rompun 0,1 m)Z v}3sle] &
= 7NFto] Almgr &, el AT a2 E sD
rat®] FIE wi2E olgste] HAG H, FANZ tre-

phine bur® 217 8 mme| XS FHste] B3-S A4

6) J& iE H A= X2
AL e, SRTE Foshs ti&T, 200 mg/kg
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) iEEJG £ Folshe AT, 400 mg/kgd] FEE
JGSE Fofels YT 5 BT a9 aFo® Ure
o, z :LE‘EL onte]¥ wirgste] AEs Akt A
TS XMGP u}ﬂi%] TE2 FTE FEE FEAF
19 13], 9.5 220l Aok FEAF lo|=atel? o u}
2} SD Rat 7|22 100 g F ATF 38 &3kl 1
< HA REE 2 mA AT Fosltt. A@7IRE F
F 2 AolE skt JGSTFo] £ A TEs} AsE
2 AFehs 250= Wrlon, AlF 60 kgo A<l 13]
AHAFS 7102 13 HAshs &3S A7 12 g, 24
g%l 200 mg/kg, 400 mg/kgo 2 A|AS}Fom, 13 43
20 2 HE] Ao A|EE SD Rat A5 310 g0 & 7]&38}]
rREste] Fofslgitt, e Sdo] i AIEE 073k
2 3t F 67 BT FoE AAEH

AE 0, 2, 452}l ethyl ether2 wlHSE 5 #eg] )&
of Whow g AL, 6Fatel A T8 F

ethly ehter FY w5 § AFAAEE o83t HAE
0 rpme] &2 4] Felate] I

BRI ES SA8.
8) /n vivo

(1) Osteocalcin &4

Osteocalcin  ELISA  kitE ©]83}] Z+ wellol bio-
tinylated osteocalcing 100 1% 535}l 3027F plate
mixingA|A FES FYst3ict. ZHE plateE washing
e gdos AH
cubation buffer, standard, control, 84L& ¥ 1A7F
3kdtt. 2 ¥, thA] washing &
|do g AHs 7 2zt wellol] secondary antibodyZ 100
p1 ol 158 7} plate mixingg 3}, stop solution
100 plE& €& % ELISA readerE ©]&3}o] 450 nm 3}
Bl A 2,

o1-=

3} % primary antibody, primary in-

<t plate mixingS

(2) Calcitonin 2! carboxy-terminal telepeptides of
type Il collagen (CTX Il) &3

Calcitonin®} CTX II ELISA kitE o]-&3}e] ZF wello]

standard, control, @& 50 w1 EF3}aL, horse rad-

7kl &3t H,
HESAIH, vhg-

ish peroxidase-conjugate 100 #1&

37°Ce] QlstHolE ol Hof 1ARE F<F



% washing &5 8do2 AZ3}aL chromogen sol-
ution €9 100 18-S ¥ ¥ thr] 37°Ce] SlfHlolH

oAl 155 7+ whSAIFITE vlAE o2 stop solution 50 1
2 Y11 FLISA readerZ 0|83l 450 nm 3FolA 5%
& S48tk

(3) Transforming growth factor-8 (TGF-3) %! bone

morphogenetic protein-2 (BMP-2) =X

TGF- 8¢} BMP-2 ELISA kit& o|-831H, -4, TGF- B
42 98 €4 40 p19 1 N HCT 894& 7}6}04 37 "
of <lFFHllelE el 102 3F ¥kEAIR H, 10 1l 1.2 N
NaOH/0.5 M HEPESZ &3te) A= whselty 1 & 7}
wellol] TGF-£ &3S 98] assay diluent® 50 plZ
gaon, BMP-2 S5 fsiAe 100 plE ¥ H
standard, control, 834 50 w«l & Y3l TGF-5 =X
platet= 2A1ZF F<F 37°C] QlFfHloE oA HREA]7|aL
BMP-2 =3 plate= mixingS AZt}. I ¥ washing %1-
= gHoZ AFLS kL 100 #19] TGF-B conjugate}
200 ©12] BMP-2 conjugateS 2o] thA] 2247 Fot Bt
SAIFCE 9 & AA}F washing 95 SO 2 A|H s}
11 substrate solutions ZH2F 100 19} 200 u«l1& ¥
305 7F ¥F2-A]7]|AL stop solution 100 13 50 pl& F
3o ELISA readerE ©]-8-3k¢] 450 nm 3P7gollA] S35
2 24890,

(4) Insulin &%

Rat insulin ELISA kitZ ©]&83] ZE =o]Zl insulin
platel] washing $+5 gM 02 AHs}aL 100 19] bio-
tin conjugate, 10 x19] standard, @3- Y3 227+ &
oF whSAIFTE HES- & A} washing $h5 SN2 A
23} 100 1¢] HRP conjugateS €3l 304 3k Hkg-A]
A 2GS 3 F 100 ©12] substrate chromogen re-
agentE il 308 e ¥RAIFYE =A% A reaction
stopper 100 #1& #3}e] ELISA readerE ©]83}] 450 nm
oA FR=E SAIT

(5) Alkaline phosphatase (ALP) =X

Alkaline phosphatase assay kit= ©]-83] tha-3} 729]
2330}, Well plateo]] standard, control, @3S ¥-&
50 «19] 5 mM pNPP sol-
utionE, 10 «19] standard wellol&= ALP enzyme sol-
ol A2k E4F WA WS F 20 4l
stop solutionS #3}¢] ELISA readerE ©]-83}¢] 405 nm

3 A= 9 control welldl&=

utionS-

o) RS 24t
0) AR ZiA}

A3 0, 3, 67k FRFnte] 9(F7=, e <
ZJ3led 60 kvp, 0.8~1.2 mAse] ZZ3}] 5 cmé] Azl
oA X-ray H9& AT

3. SAIXZ

B el A9 dvbke agde BugtEs Wi
(meaniS.D.)E EABHAT. 2 Agle] vl

analysis of variance (ANOVA) WHS 0]—%—“6]—%\3,1—_7_,
Student’s t-testE ARSI BAIA 8-o)AS A=)
(**p<0.001, *p<0.01, *p<0.05 compared to Control),

7‘_::}_31}»»»
1. H=zZ =AM

RAW 264.7 cellolx] Al =4S %—7@6} 23}, iz
< 100.0%4,8%% YEPRS uf JGS F=E29] 1, 10, 100
rg/ml FEAA 102.614,3%, 101,520.6%, 99.41+2.1%
of ME AEES VERY kg 2o 2 veRdthFg, 1).

120

: I I I I

Normal

Cell viability(%)
(] £ (-] o
o o o o

o

Concentration(pg/mg)

Fig. 1. Cell viability of JGS extract in RAW 264.7 cells. Each
cell was treated with 1, 10, 100 z£g/ml of JGS extract for 24 hr,
Cytotoxicity was measured using an MTT assay. The results
were expressed as mean®S. D, from three independent
experiments,
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(1) DPPH radical 2~Hs

JGS F&5°] DPPH 2745 =243 A4, 1 pg/ml
FrolA 2.4+0.5%, 10 xg/ml FEIA 3.3+0.7%,
100 pg/ml FEAA] 6,.9£0.6%, 1,000 1g/ml FEoiA
24 8+1.1% & VER} radical 2750 3% oE&FHo 2
S7Fee B YthFig. 2).

-
(=
o

90
80
70
60
50
40
30

20
10

1 10 1000

DPPH radical scavenging activity (%)

(=]

Concentration(pg/mg)

Fig. 2, DPPH free radical scavenging activity of JGS extract at
various concentration, Extract was incubated with DPPH solution
at 37°C for 30 mins, Activities were determined by measurement
of absorbance at 517 nm, The results were expressed as mean=
S.D. from three independent experiments. ELISA reader 405 nm.

100
90
80
70
60
50
40 -
30
20

10
. -~ = W

1 10 1000

ABTS radical scavenger activity(%)

Concentration(pg/mé)

Fig. 3. ABTS cation radical scavenging activity of JGS extract
at various concentration, Extract was incubated with ABTS
solution at 37°C for 10 mins. Activities were determined by
measurement of absorbance at 732 nm, The results were
expressed as mean®S.D. from three independent experiments.
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(2) ABTS radical 2~7=

JGS FZE2] ABTS 2AES =438t A7 1 pg/ml
FEolA 0.7+1.6%, 10 pg/ml FEoM 2.650.9%,
100 rrg/ml FEOA 8.941.1%, 1,000 1g/ml LA
17.7%£3.6% = YJERY} radical 275°] &% oJ&Fo 2
7Hhe B Yrh(Fg. 3).

n

W
2
ol
fol
or

(1) NO A4zt

RAW 264.7 cello|A] JGS FZE2] NO AAHFS =4
&t Au}, ArkrellA] 42.848,0%, tizT-ollA 1oo.ot6.2%,
JGS F=EE2 1 pg/ml F=004 64.018.6%, 10 1£g/ml
FLoA 64.4£8.1%, 100 pg/ml FEA 56.21+9.4%
2 UEPtHFEg. 4).

(2) Cytokine AdAdZF

D IL-18

RAW 2647 cello|d] JGS F&59] 1-1 8 WSS =
Ag A, Arrolld 12.6£1.0 pg/ml, thaollA
48.0£6.2 pg/ml, JGS FEEL 1 ug/ml FEIA
41.3%7.6 pg/ml, 10 pg/ml FEoX 29.7+59 pg/ml,
100 pg/ml FEolX 33.9+7.9 pg/mlE VERY}, T
of vjgte] 10 ng/mle] LA gk p<0.05) 7+
25 HtHFig. 5).

@ IL-6

RAW 264.7 cello|A] JGS F&E-9] I1-6 Y =4

120
s
= 100
o
o
s 80
b
_5 60 -
g
3 40
e
(=3
o 20 -
z

0

Normal Control

concentration (pg/mg)

Fig. 4. Effect of JGS extract on LPS-induced NO production in
RAW 264.7 cells, RAW 264.7 cell was treated with 1, 10 and
100 1 g/ml of JGS extract and LIPS (1 wg/ml) for 24 hr, The
amount of nitric oxide in supernatant was measured using
Griess reagent. The results were expressed as mean®S.D.
from three independent experiments (No significant changes
among the groups).



IL-1B production{pgiml)

40
30
20
10

0

Normal Control
Concentration(ug/mg)

Fig, 5. Effect of JGS extract on LPS-induced IL-1 8 production
in RAW 264.7 cells. RAW 264.7 cells were treated with 1, 10
and 100 g/ml of JGS extract in the presence of LPS (1 xg/
ml) for 24 hr, The results were expressed as mean®S.D. from
three independent experiments (Significance of results, *: p
<0.05 compared to control),

1400

1200
1000
800
600
400
200
0

Normal Control

IL-6 production{pg/ml)

Concentration(ug/mg)

Fig. 6, Effect of JGS extract on LPS-induced IL-6 production in
RAW 264.7 cells, RAW 264.7 cells were treated with 1, 10 and
100 pg/ml of JGS extract in the presence of LPS (1 1 g/ml)
for 24 hr, The results were expressed as mean®S.D. from
three independent experiments (No significant changes among
the groups).

st Az, AdrolA 200.6+71.3 pg/ml, tiET-ollA
1269.318.9 pg/ml, JGS FEEE 1 pg/ml FEoA
1176.9%128.6 pg/ml, 10 ng/ml F=oA] 1029.7+26.4
pg/ml, 100 pg/ml F%olx 977.6+128.6 pg/ml=Z
ERATHFEIg. 6).

® TNF-a

RAW 264.7 cello|A] JGS ZE9] TNF-a AdFS =
et A3} AATollM 573.0E552.3 pg/ml, thETollA
6451.3%557.6 pg/ml, JGS FEE2 1 ng/ml FEA
6159.8%+718.5 pg/ml, 10 rg/ml FXolA 6055.7+188.1

8000
7000

6000
5000
4000
3000
2000
1000

0

Normal Control

TNF-a production(pg/ml)

Concentration(ug/mg)

Fig. 7. Effect of JGS extract on LPS-induced TNF- @ production
in RAW 264.7 cells, RAW 2647 cells were treated with 1, 10
and 100 pg/ml of JGS extract in the presence of LPS (1 g/
ml) for 24 hr. The results were expressed as mean+S.D. from
three independent experiments (No significant changes among
the groups).

pg/ml, 100 xg/ml
ERtth(Fig. 7).

FZolA 0051.7+94.4 pg/mlE

3. In vivo
1) Osteocalcin 442t

JGS E&J7} osteocalcin ko] | x|= ofgkS slols)
a2} FARE FES LS 0FARE 673 HA] 25 7F
Ao A& At ST A, AL 05t
A 316.1+50.5 ng/ml, 25304 588,9+33.6 ng/ml, 4
TRl 410.4142.9 ng/ml, 6F3}A 195.7+41.1 ng/ml
o] A} Vepton], tizse- 057}l 211.9485.7 ng/m,
25210 240.7+1.5 ng/ml, 4530l 252.3+86.2 ng/ml,
6FA oA 15214354 ng/mle] AFr} Yepstth. JGS
200 mg/kg FORe 0FALOIA] 184.7496.1 ng/ml, 25
ZFellA] 363.9%17.6 ng/ml, 45°2}olA] 315.9+47.8 ng/ml,
6FaFolA 202.6134,5 ng/mle] A7} YeEREo ™, JGS
400 mg/kg Fole 0F}olA] 232.6%138.1 ng/ml, 25
2FellA] 329.2+91.6 ng/ml, 452}l 284.0+35.8 ng/mll,
GFRoIA 230,0+58.8 ng/mle] A7} LiehY, JGS 200,
400 mg/kg TS ¥ 25xolx] izl B &
o3k p<0.01, * p<0.05) /1= R ItkFig. 8).

2) Calcitonin A4A2k

]_

ot

JGS FJ7} calcitonin A%l A= FFS &9l
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700
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Fig. 8. Effect of JGS on the level of osteocalcin in the serum
of skull fractured rat. The results were represent the meanz
S.D. (Significance of results, **: p<0.01, *' p<0.05 compared
to control) (n=6).

Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.

A T FES I3 0FARE 6F2HA] 25 3H
Aoz AAHES At SAHS A, IS 07
A 3.140.9 pg/ml, 25xFollA] 5.4£0.2 pg/ml, 452}
A 4.47%0.2 pg/ml, 652tolX 5.71+0.2 pg/mle] A7}
UeRton, gz 07kl 3.7+0.5 pg/ml, 252k
oA 1.6+0.1 pg/ml, 45=}Fel|A] 0.9£0.1 pg/ml, 65F2}
A 1.3£0.2 pg/mle] A7} YERRTE JGS 200 mg/kg
FolFe 0t 3.740.4 pg/ml, 253}ollA 2.340.7
pg/ml, 452FollA 25422 pg/ml, 652l 1.3%0.1
pg/mle] A7} Yo n, JGS 400 mg/kg FofTE 0
FAboA] 3.941.6 pg/ml, 273t 2.2+0.4 pg/ml, 4
FAbollA 2,0£1.1 pg/ml, 6F2FIA 11.9£2.0 pg/ml2]
A7} YERY, JGS 400 mg/kg Folte Ad 6531ol|A
thztol] vla] f-ol3k: p<0.03) 7= B rkEFig. 9).

3) CTX Il AAdas

JGS Fo7} CTX 11 Al nxe J-e gelstast
FE 2L 2 0FARE FAA 25 2
Ao 7 HS AFkl] 8% Ay e 0l
1444440 pg/ml, 252l 144.8+54.8 pg/ml, 45
2}ol|A] 453.8483.9 pg/ml, 6FRFAAA] 581.7+93.9 pg/ml
o] A} veRgkor, tizsr- 0ol 121.2+5.5 pg/ml,
2720l 116.1220.7 pg/ml, 452}l 283.9+106.3 pg/ml,
6F2kollA 500.74275.6 pg/mle] At YeRSTE JGS
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#Normal =Control »JGS 200 mg/kg =JGS 400 mgkg

Calcitonin level in serum{pgiml)

Study weeks

Fig. 9. Effect of JGS on the level of calcitonin in the serum of
skull fractured rat. The results were represent the mean®S.D.
(Significance of results, *' p<<0.05 compared to control) (n=6).
Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.

#zNormal mControl »JGS 200 mg/kg =JGS 400 mg/kg

900

CTXI level in serum(pg/ml)

Study weeks

Fig. 10, Effect of JGS on the level of CTX II in the serum of
skull fractured rat. The results were represent the mean®S.D.
(Significance of results, **: p<0.01 compared to control) (n=6).
Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.

200 mg/kg FolT-S 052l 99.3+58.3 pg/nml, 252k
ollr] 132,24+48.9 pg/ml, 452}l 130.6£88.6 pg/ml, 65
2Joik] 305.3199.0 pe/mle] Z7} UERES™, JGS 400 mg/kg
Bl 0FRbolA 397.3%21.6 pg/ml, 2573}l 357.3+
24.9 pg/ml, 470l 272,4103.7 pg/ml, 65l 246,64
85.8 pg/mle] A7} LERY, JGS 200 mg/kg Fohr A7 4
7, 67AolA], 400 mg/kg T2 AF 67AbolA] =
ol vl folgk: p<0.01) TS HIrHFig. 10).



4) TGF-5 A2

JGS Fo7F TGF- 8 Aol mAE 93-S Eleta
2L FhE EEE FUS 0FAREE 6FAA] 25 1HE
o7 A AFste] S A, AT 0T}l
4930.2+437.0 pg/ml, 2572} ol|A] 6492.84597.7 pg/ml,
45E210lA 5596,5+£894.6 pg/ml, 67}l 4199.6+749.3
pg/mle] AR} epdon gz~ 0FfolA 11711.5+
1817.9 pg/ml, 252}l 7852.2£1026.7 pg/ml, 452}
o 9061.8+1320.1 pg/ml, 6F2FoA] 7069.1+
1349.9 pg/mle] A7} JeRTE JGS 200 mg/kg F
-2 0ol 12964.6+1399,1 pg/ml, 257}l 11602.8+
504.7 pg/ml, 452kAA 10269.1+3476.1 pg/ml, 653}
of|A] 11403.7+1626.0 pg/mle] A7} VR oH, JGS
400 mg/kg TS 0FafollA] 10209,7+1396.8 pg/ml,
2520l A] 10004.5£1176.1 pg/ml, 452FA] 11510.0+
1106.7 pg/ml, 65-2FllA 8026.5+794.4 pg/mle] A7}
ekt 200 mg/kg Fote A3 2FAbolA diZzatell
Hl&) frelak= p<0.01) 2712 HrhFig. 11).

5) BMP-2 AdAjzt

JGS Fol7l BMP-2 AAlHk] wAe ek gelsta
A} FAT AL ksl 0F:31RE 6F3AA| 25 744
3

o2 dHE AFste] AT Ao, T2 07

#Normal =Control »~JGS200mgkg =JGS 400 mgkg

16000

E 14000 |
[=]

£ 12000
E

5 10000 -
£ 8000 -
s

3 6000 |
[--%

i« 4000
(L]

" 2000

0 2 4 6

Study weeks

Fig. 11, Effect of JGS on the level of TGF- 8 in the serum of
skull fractured rat. The results were represent the mean=®S D,
(Significance of results, **: p<0,01 compared to control) (n=6),
Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.

05.8+2.1 pg/ml, 27F2}ol|A] 61.9+1,5 pg/ml, 472}of|A]
63.8+1.3 pg/ml, 6Fx}ol|A] 63.6£1.8 pg/mle] AF}7}
vephtorn, tjzate 051l 63.5%5.3 pg/ml, 253}
oA 63.6+0.5 pg/ml, 472X 65.8+2.6 pg/ml, 6F
afellA] 61.4+2.2 pg/mle] A7} VERHTE JGS 200
mg/kg TS 0FAOIA 77,9425 pg/ml, 25} ollA]
61.24.6 pg/ml, 45Fx}oA] 66.5+5.7 pg/ml, 6F}of|A]
58.8+2.3 pg/mle] A7} YEPEO ™, JGS 400 mg/kg
Folte 0FbAlA 58,31+4.0 pg/ml, 2F2}oA] 63,2+
0.6 pg/ml, 452FolA] 60.8+1.3 pg/ml, 6F2FoA 69.9+
6.3 pg/mle] AF7} Yeht, 15 gt & 2o|& Kol
S AUTHFig. 12).

6) Insulin AdAMzE

JGS Fo7} insulin AAER) n|xE QS Felska
2L FhE EEE IS 0FANE 6FAA] 25 1HE
o7 dHE AFHt] SA AH, A 0FAfelA
76.014.6 12 U/ml, 25204 80.0+5.9 1 U/ml, 452}
2] 68.816.8 1 U/ml, 652}ollA 44,5562 1 U/mle] 2
I7F R o, tiza 0FAbelA] 380.9429.8 1 U/mil,
252kl 691.4£57.6  «U/ml, 453FollA 5785+
116.8 pU/ml, 652}l A 582.3+£102.9 pU/mle] Ax}
7F YERSITE JGS 200 mg/kg Tl 0FA}olA] 486,53+
21.3 1 U/ml, 273ollA] 321.4£54.7 1 U/ml, 452 el1A]

#Normal mControl »JGS 200 mgkg =JGS 400 maglkg

90
80 -
70
60
60
40
30
20
10

BMP-2 |evel in serum(pgiml)

Study weeks

Fig. 12, Effect of JGS on the level of BMP-2 in the serum of
skull fractured rat. The results were represent the mean=S.D.
(n=6). There were no significant changes among the groups.
Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.
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 olel - on

331.9161.4 £ U/ml, 65724 32681335 1 U/mle]
A7} VeREo M| JGS 400 mg/kg Tt 0FFx}oA]
415.3£16.4 1 U/ml, 252} 387.4£68.5 nU/ml, 4
FapA A 312,6+79.2 ¢ U/ml, 6Fx}FolA 2435+

wNormal mControl »JGS200 mgkg +JGS 400 mglkg

Insulin level in serum{uUiml)

Study weeks

Fig. 13, Effect of JGS on the level of insulin in the serum of
skull fractured rat, The results were represent the mean=®S.D.
(Significance of results, **: p<0.001, *: p<0.01 compared to
control) (n=6).

Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.

Control JGS 200mg/kg
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20.6 £ U/mle] A7} e, JGS 200, 400 mg/kg 7
T AE 2, 4, 6FA At vlsf o]k p<
0.001, **: p<0.01) FAE HJckFig. 13).

#Normal =Control »JGS 200 mglkg +JGS 400 mglkg
800

-
-

700
600 -
600
400

DO

300
200
100

ALP level in serum{Uiml)

Study weeks

Fig, 14, Effect of JGS on the level of ALP in the serum of
skull fractured rat. The results were represent the mean=®S.D.
(Significance of results, **: p<0.01, * p<0.05 compared to
control) (n=6).

Normal: Non treated Rat, Control: The skull fractured rats were
treated orally with DW, JGS 200: The skull fractured rats were
treated orally with JGS 200 mg/kg/day, JGS 400: The skull
fractured rats were treated orally with JGS 400 mg/kg/day.

JGS 400mg/kg

Fig. 15, Effects of JGS on imaging
of metopic synostosis using X-ray
in skull fractured rat. All skull
were radiographed with a portable
X-ray system after anesthesia of
rat. Yellow circle indicated the
fracture site.

Control: The skull fractured rats
were treated orally with DW, JGS
200: The skull fractured rats were
treated orally with JGS 200
mg/kg/day, JGS 400: The skull
fractured rats were treated orally
with JGS 400 mg/kg/day.



B ko] SHAfroll MAlE JF

7) ALP AgMzt

JGS Fof7h ALP Adekel| mix= JEFS Elstarst
hE EEs et 0FAY 6FAEA| 25 1HH S
2 8HE AFSte] A A, e 07
34,516.1 U/ml, 2520l A 42,2148 U/ml, 452}A
38.8*t11.6 U/ml, 650l 41.6+89 U/mle] Adr}
velton tizrte 0FR oA 2349785 U/ml, 2F
Z}oll A 240.6+43.7 U/ml, 4572}l 4 216,0£62.5 U/ml,
6FRFAIA 312,5+48.6 U/mle] Ayt JERITH JGS
200 mg/kg FoIT-E 05204 207.6+45.6 U/ml, 25
zpol|A] 443.6+77.4 U/ml, 452FolA 652.8490.1 U/ml,
6F2FA 607.91114.2 U/mle] A7} et W, JGS
400 mg/kg FoIT-E 05atoA] 201.6147.6 U/ml, 25
2pol| A 298.7+76.3 U/ml, 455 ollA] 4823133 4 U/ml,
6N 489.8+117.2 U/mle] A3zt JERY, JGS
200, 400 mg/kg Folte AF 2, 4, 67N 2T
o B3 F-oJgk*: p<0.001, * p<0.01) F7+E Bt
(Fig. 14).

4 HIAMM 474

JGS TPt FEe] =2 Al vAle s &
atat S 2EE e 0FFE 677 37 3E
O F Xray E9E 3t Ay, gjx2Tolxe 073 HH 6
A7HA] ZA-o] ke F9je] A o] FEEHA Holal
frao] wol o] Fol=|A] gfof wio] Fejr} Sto= wzk
EA] ¥k} wHA| JGS 200, 400 mg/kg TS 353}
o} 6= Ajlo] Ny ErE BA o] RS 1
o] fFo] FleiA B 38 /3 #go] 2=
A, F 2EZFE] B A] JGS 200 mg/kg Folto]
JGS 400 mg/kg Fofrol vlale] §gto] o wh=A] 18y

Hi 25 #olE & AthFig. 15).

N o

JLZ»»»

=dolgh wiv ok S vl d&A o] ¢k
T 2ol 248 dEE dady. 24s fust
£ geloms Ak, Fot 5ol oY, EEE e

Aoz Q3 me) e, 2¥x= o) Fwd 5F
Sog uiEAo g w7l A 2EHA So] ok’
LBl oM AL o] o 2lak Fn] & of7}
o] Zrle} R o] W 2l Qe Zrlw 2l
24 Ag 2] 91840] EolAL Uy
o] Af T me] Ado] nAFH R ol
2 dejella] ARl dde] Aeld B AA we] ok
Jo] BHEo] F7 Rijo] Rais Ad & e Prs
27] 7R oz AubAel FHHeHES E3
& mael ggolct Y, Bl XfE 957, By
21 AFA7E AXNA Hr, o] oz 4E w
2 deo] AelE == g dEv)dls FERree
&4 ggo 2 RE e Holo] 82 AL, o2
e Tz o8l dEakgo] o] FA4
RES Jozith Byel= HfoldEe] 247 g
o] PG Buket folzH o <l 7|War} Yo
Ui 7dste] 2ER9e Seis a2 shEe] ¥4
so] Azt 3 Za} Hge AT vtz A
F7lole FE sko] Ml AuERdEeE we
g, FhwsiA AdE wyh 2R o8] FrEH
ARy,
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o) ok Nge 2709 Wimfu, HIELHE she
91%0— ARESEAL, F700l #EEHETEhe Fes ARSI,
Sl HiKEmL, MR, WHHEse dEs ARSH
AVo] Ao}, FellA o]FolZl FAe] Fhof %]
ol 3k A2 AT F 87l Baste] TAIE Q] A
o} o] X8 &Ttel] tigk AT vu|gk Aoy,

olell 2= el 71 thol MO]” A4 7]~rtﬂ
shuel sl A 2d &
ghoko] ZH o] g gy thdl Ay
BESHE - AR - ) ol B ARE 5 e UE
ko g 5714 Aol AAH] U, o] FelA H,
T 5 54 g Tl ofele oklE Eete
AelA Al ARgsb] ol 471A] A Alefsted
Peats A28k, e AT 5 BES UT
a7kl AR B AFoM= Afsht. wE e 241
Al Bl CREESEE - Hommm - )2 <Brimkrs >
of ZIAE Ao FF&, #ig, HRWM, A, BE, KO
ff, BEo= T vt FLES EimibiE, EEEL
SFaL, &gES Humik, BIEEESHY, HRIS Bk
I, %mfé’ﬁ%o}i a2 KGRI, HEWRE, THRM0E
B, FEE-S g, ®UTES, by, A NsoEst
1, éﬁREH = i, km, ENgoESTHY, oeld ofEs
o] 7 BSES TS Y, HEHS oAds A
sl H5S THeksH A ARE Fxlshs WEe
2 4 A5 A 5

olell 2= Hefho]l SHEX ol v dFFs
H7] 3 RAW 264.7 cellol|lq] 3Hits) 2l g} dse] 85
< Attt wgh, s 3EE {ES sD Ratoll7|
gié 7JA], il u]—/\]./ﬂ 7JA}._ 2] /\]3} 1;]_

JGS FoS RAW 264.7 celldld AE EA1S =7
3 A}, AEPEE] 95% oo E veh} okAE A
o2 SIEAKFIg. 1).

Dt AlEe] iy F AEHoR AAEE
BAMER AbA free radical @ o] ERNE] AAER=E ARk
sheheS ekt Eebgstal whgAdo] =of Aol o
A A A vheel AEUEA, AEss
Baj 52 ¥3a ATl oS ZeEiate]”, Az
Ake] op?, AR, 21w, st AduA 487
FY w8 5 ol D}‘”ﬁ?& £4& dozlth

o] HhAlalhd e Waelln] Bk} et

F[l‘
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2ol A3 ule} o] o MEe] &S 7hA et w
A o] 35 A F sk olggt EEREE =
ZIx7I= shte] a4t Hot

DPPH®} ABTS= B &4k} &h4de] A3 = vhe-Hal
Att. DPPH= 3Hks} 43 vhgste] 80| radicalo]
2AEAN Hepdoa] wgkdo g dE= g g
2sl GAe ZAshet ARgED. ABTSE sl &
A3} 9kgste] ol radicalo] WA HEA A
Ao 2 eEE |2 kst 24E SAsk= At
SE?, B AT JGs FEE] it Aol o
3] Lol A} JGS FEE9 DPPH radical A% 2
ABTS radical 2752 =43ttt 1 23} JGS F=&
2 DPPHS} ABTS radical 2A%°] 2% 5% oEFH0o
2 7Rt sl €4S BrkFig. 2, 3).

Qe WA AYolt Al ols) doh= A
A Welukge] Aol Bl olet 4% vk

< cytokine, prostaglandin E2, lysosomal enzyme, free
of2] wizledo] dof=o] Jltt. T A Ao
© S 2 AR 3k dSeeR
IL-69} TNF-a #2 A57d cytokined] Tdo] dojufal,
iduc-ible nitric oxide (iNO)$} cyclooxygenase-2 (COX-2)
g IGee A S fE3ke] nitic oxide
(NO), PGE2 59| AF<IAE A b
NOE FiheS AT 4 ok LA ow, o
E free radical®} {7 9H3-5 ]— AR oA E3he] 34
e S| 2ol Bofae,
NOE= AH¥=4 5o fﬁ-?“;%/‘é Z2H2-S 7iA|a ot A
A WA 5= NO= &FAE 9] 313, shocke & ¢l
Wy, oS ol o3k 23 JdelE e

1O
o132 Je 7 P,

radical &

E

Yo A= cytokineE 7HeHl &
3], INF-@ , IL-1 3, IL-6 5-& ZolA|E2] &3} ub2A)
o] g 2 o] BEE hEAQ FaAfo|ch?
TNF-a & A EAN 72| 44 ZHJIAEA
Za3t dghs wddsta Ql=dl, ZobAES] collagen¥)
ALPS] S A8l osteocalcin -3 HA} BFES o
AR w3 TNF- @ &= 169} 37 QIAAZ A=

QRS FHNAN FEAZR RIS Fxlska Fo}
B 71301] s I ade welth? 111 8= 3t
THEL] ZEHATFAE T2 2 B3lE 318t =55



7} o sinl, 44 HEAze] 2F Ag ERER
A L6 BobAEolN] HHlslo] Fulel gl A
SEAEe) 47 9 e TN EN BESE &

AN,

264.7 C€11°ﬂ/‘1 %ﬂi? ?J}O NO@} 035UH7H01;<}01 I-143,
IL-6, TNE- @ o] AAe-s =35t} NO| B o

Zare] Hlate] At dAt feolide IIckFEig. 4).
-1 8E tz7d] vlate] 10 pg/mle] FEoA] S8k

H2(p<0.05F YHERRICKFig. 5). 1L-69 TNF-a+=
izl vlske] FHAsklont fFo2 ARATHFig. o,
7). $Jo] Ang Ho} JGS FEEL = g} gt
dulr o 7 ZFHH = #olo] VS FASE 5 uf=
A, SobA| 7} Hefste] a7t I’L7§ = oA w7t A
AAE 1 AxpA oz o] de= zk2A4 I, o]
g S S ol T4 QIxke HalH QI
wofeh=t] o] I Foll ezt A EH SRl =
oA 32l FARFoR ol HA] BapA Hrh
Ao FP4Y 255 Fds eSS S AR
o] == Flolnt
=trke] et Aige =349 2575 et
= AR ok S A EE ¥ A Xl
2 B whils Z*Xﬁ}ﬂ‘/‘r, SR 5 frelEes 3R
= oA EIA W =
A ZF foEe SV RS
A Eoll= ALP, OC 5ol
B4l EFFAE o= Urinary pyridinium crosslinks,
CTX, NTX, TRAP, ICTP 50| Qit}”?. #uidoz 244

sho] Aol ol FHAe] B8 Hm, FES
7h JAIsolo} sk, olelat FRUATY FEFARES

3 2de] A5EAE 7T F ot

oM e F 7HA] 7R o2 fel=Ed], shutel 7]
AL hydroxyapatitecrystal |4 THE N © 2 o] T35l 47
ol HololH, o] AL w=A| dojdrt. F A 7|
o \=|71-/\M4 EEO] _Te'_yl;d_/] :g‘_/’\j g‘_z]}\]7]\_ u}—‘—
ME 2 I FIAY @A o 2Z2H TS SElA]
7108, B2 w229 i) E osteocalcing 1A 9]
A E] 271 F5E Wit Skl 2343

3} BF57} AR ol 1) o|F BB wi B
Sapsldoleh g,

Osteocalcing W9} Aol zlogl Eojzxo g RI3F}al,
WE Tk = tede] 2068 AR,
OsteocalcinS W o] A13]3} Ao Fofshy FolA Lo
B85 E vhodal= A HE ZolA| LA whEolA] w o]
Alxe]7del A== AEAl e Ao oF 30%7F
o8 WEHER o|5ls S 2394 AL o
z3 5 9},

JGS 200, 400 mg/kgF-ol2 &3 W osteocalcin®] AY
‘dgFo] 27kl FTkelloH, I Felle oFE Fo7IRE
o] A&EFE osteocalcin®] AAHo] 7HASHILE 25, 4
F, 65} osteocalcin®] AAFo] JGS 200, 400 mg/kg
Fofe tzol Hls) Z7}5lo] Uglen, 53l 273
ofl JGS 200, 400 mg/kgF-ofr-& ol vlsl F2l3kp<
0.01, p<0.05) 57+ YR ATHFig. 8).

W 3=, vit. D39 $ 24 ﬂw
£ 2451 Al A 2o 52E0] ol o

% =7 239 L2E calcitonin J}“Llﬂ*]-oﬂ 11'%-
sto] BEA|EL 5 VoS AL AlE] T2
AN, SFTE JAGt 2 s=E ‘)'—i—‘“/}.
T 3283 MR AR Sl Aol 7

s
4 B2 Zo o] otoa] AR 4] AFILY. =

Calcitonin& -

7 A9 calcitonind EF2] A7} o] Fof%]|
d8E Wi

277, 477, 6kl calcitonin®] &7 W Aol JGS
200, 400 mg/kgFoltS ol nls) S7tEo] A
1, E3] 63k JGS 400 mg/kgF-o- Tzl v]E)
FrolgHp<0.05) S7H UERITHEG. 9).

CTXE We] &) g wf FFo= fe=e 2t
Edoz AW 9 FHAAAE BIA = SEHE ¢
ol Aot

3 Y CIX I AAlEko] JGS 200, 400 mg/kgF-ol
25l dizarel] vjsl] S7FEI o 45, 65l
izl vl AaEe] e, JGS 200 mg/kgF
ATL 45, 6FAFAA, JGS 400 mg/kgFoli- 65t

A izl wlsl felgip<0.01) FAE Lehigich
(Fig. 10).

=49 Afrolli= 2] 7FA] cytokined} growth factor
Eo| 71839 - #ofst=t], AEe S-S £3

—l%ré

rr rlo
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skaL AlEe] ®sle} thal 7l JEFe 71Xtk =
A T AlEe] 71A8RY dgEd B &
Zol| ek Aol oJatA olakH]l 7hE A Al wd
%, proteoglycan, 3! 7|g} 71 eioll thgk {427}
Ao Hl——éﬂgﬁ H|E0]Z 7]-7<l7 o= =

A 52 A Fdo| A7e] EAAR] g 2
FARe] Wl Avkgo] vteAm b, olelgt I
TGF- (¢l &3h= 4| 93] =4du)=H| o|F BMP
AEFARY 23S 23 TS BHo| W
AL, TGF-B Alge] d71A; 9ell= FGFs, IGFs,
PDGF 5o| Fx2|e] A&7} £3lo] Fe3t Jgs g
P BMP-2= Aol ZE FoER AN ATE
7 shdel BMPs” & sh FE A glo] s
3 o3 1 Qurl. BMP2E H|E3e] BMP-A4,
BMP-7 52 =947 A3743Aell 9] skl vk
JaFS WH BMP-2%= in vivodld] BE @ o]&<]

Z3 A A L:_%h:‘rjl dEA 9 B ol
in vitrod\ X% AZolAE njEslE E74|EE 3o}
AEz 2,

TGF-f+ =9 M4, fx 9 Edo] 7MY Fasgh =
IR FolAEe] olFF FAL sy, AT
7 o] gt Bale st FYAe] AE
7} H,

253, 4%, 6kl @A U] TGF-B 2] AAFo] JGS
200, 400 mg/kg TS izl Hla S71Eo] e
™, JGS 200 mg/kgF-olmt-e 25F}ol| A t 27t Bl
°JgH(p<0.01) S7Hs YERHSITHFig. 11).

BMP-29] AAdTFo] JGS 200 mg/kgFolie 453},
JGS 400 mg/kgF-olT-S 6FaloA] tZ2TFHT} 27184
o} frolde vEREA| eiSkth(Fig. 12).

Insulin ZEHE|E 32802 2RPH o= FfAL
o} A | ANPAE dgitt, AF o] ok Q= 7]
54 Qe SR 2zle] B43) 9 ) TohHE

rlr rlo

~7}~ AFs3 Fehal Azke S/, v s
| el guolt Aadd S FE Aol
w5 we) A AT LA A,

JGS 200, 400 mg/kgFole &3 W insulin®] 443
o] thzrell HIs| 7Hastlal o= A3 FRAR7HA
A& AT, JGS 200, 400 mg/kgFol-& 25, 45, 65
2pol] izl Bls §-2l8H(p<0.001, p<0.01) #HAE

14 ] Korean Med Rehabil 2018;28(1):1-17

e ITk(Fig, 13). ZLefuh Aol Hlsix= JGS 200,
400 mg/kgFolTe]l 83 W insulin®] AAwko] F71E
o] gor g ol= HH3 59 insulin BH|E &5
gl BujE o Aoy sisjjof & Ao}

ALPE ZoAEEAA 0] s FEh AR Qlhtela 7}
4 &3] olgEe 34 BAA Y. ALPE f71xt
SRS 7HRelete] Q1dst 719 A3lsE X%
o f=5 ¥ 3’3}— oM EE v ALP 235 T}
A7) Wil 3 F AP Tk =9 FU1-sE A
ARV A F ALPE osteocalcinHTF WA Z7bel=

], ol ZohMET} el FHolx Z71E L] A

710l = ALP7L F2 B EI O oo g 7]t
&Yl w2} osteocalcino] F7Fel7] whEo|tl

JGS 200, 400 mg/kgFol-S &3 ) ALPS] A Tko]
izl vlsl S7FeEAAL ol AF FEAIRTA A%
HAek. JGS 200, 400 mg/kg TS 25, 45, 65}
izl Bls] #2ldk(p<0.001, p<0.01) F7F= et
WSltHFig. 14).

JGS Fof7t sl 24 el mXe= ks g4l
sfarzt T7Hi S e 0F5Y 677HA] 37 1H4
02 Xray #9& 3t 2%, dZ2TolxE 072N 67
274 28] e F9)e] A o] A HolaL
frto] Bo| o] Folx|x] glo} wio] Hej7} Sto g vt
A &gt ¥HH, JGS 200, 400 mg/kg ol 37k
of 6FakR ARlo] PArE AAAdo] Bas|A|aL w
o] FFo] FElahA Hol o §8 Hgo] W=
AT} T ZFZEE] HAL A] JGS 200 mg/kg Forol
JGS 400 mg/kg Fofwrel vlste] f3te] o w=A %18
Hi S-S g1 5 ATHEg. 15).

olgfslt AFE B uf, #E#HS ZH X FgolA

TYPe BT FFFE A B9, sEEel =

|

]

He Fo) 2ho) HUe W 482 ek
S AR AL A JGS Felol il va) 2

of fgo] sk AR SelHoT AT 5 Yk

olyel Av B ) HEHe B4 £33 Baw
QPSS foldt GFL viA B Azl ST 5
Sl Aoln, elgolr] Ads WIS B3 B89



AE»»»

HAEe] 24 Aol Piale 9FE A¥EAAL RAW
264.7 cell& o]gsle] gitsle} ol s
ZValgon, FlE 248 g3t SD Ratoll §7§ 2 u
AR A AAIRE AR o 2 RS AT

1. AlZE=42 ehtA] 3ttt

2. DPPHS} ABTS radical 275S F& o&EHog

S7HAS.

3. IL-18E 10 pg/ml FEoM 931 7HAS Yl
Ao, NO, IL-6, TNF- @ 2 2|5t W} glo] a5

85 UERA 3ttt

4. Osteocalcine 252}l JGS 200, 400 mg/kg o
A Felgt S7HE JERIHL

5. Calcitonin& 652}l JGS 400 mg/kg F-ofr-ollA

frefgt S7k YERsich

6. CTX II= 45, 65a1ol| JGS 200 mg/kg F-ofirolA,
oAkl JGS 400 mg/kg Folrolx fofgh A et
ATt

7. TGF- B 25}l JGS 200 mg/kg FofollA
ok S7H YERSITE

8. BMP2&= &3kl 2 Xpo]E Ho|A] ki)

9. Insuling 25, 4, 63} JGS 200, 400 mg/kg
Fofrola freofgk s WERSIT

10, ALPE 25, 457, 652} JGS 200, 400 mg/kg &
oArollx frofst SV eI

11, ¥ARd AXPE JGS 200, 400 mg/kg FofwolA
oMo 2 =de| fgto] Fxlgo] HEEHIA

o #o] HE#e] Folv kst W = A
#Ado] e A= oA Feldt ZAAE e,

g

WA AR B Gl s A 9 @
S golth $F ME Fasel 445 B8
+ gle Aoz Az
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