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Objectives The study was designed to evaluate the healing effects of Joaguiiwan (JGH)
extract on Anti-oxidation, Anti-inflammatory in RAW 264 7 Cells and factors related with
bone metabolism in skull fractured Rat.

Methods The fracture healing effect of JGH was measured by scavenging activities
of1,1-diphenyl-2-picryl-hydrazyl (DPPH), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid (ABTS) and nitric oxide (NO) in RAW 2647 cells, The inhibitory effect against the pro-
duction of inflammatory mediators including interleukin-1 8 (IL-1 8), interleukin-6 (IL-6), tu-
mor necosis factors-a@ (TNF-a) expression was inhibited in RAW 2647 cells was ex-
perimented using JGH, The effects of JGH on healing fractured rats was measured by os-
teocalcin, calcitonin, CTXII, TGF- 8, BMP-2, Insulin, ALP in the serum, and was checked
every 3 weeks from O week to 6week using x-ray,

Results 1. DPPH free radica and ABTS scavenging activity of JGH were increased ac-
cording to concentration of JGH in RAW 264 7 Cells, 2, In the experiment, NO, IL-1 8, IL-6,
TNF- a all showed decrease, in general, Especially NO and IL-1 & showed significantly de-
crease at a concentration of 10, 100 ( . g/ml), 3. In the production of osteocalcin in the se-
rum, JGH 200, 400 mg/kg experimental group showed significant increased effect at 2
weeks, 4. In the production of calcitonin in the serum, JGH 200 mg/kg experimental group
showed significant increased effect at 4, 6 weeks, JGH 400 mg/kg experimental group
showed significant increased effect at 2, 4, 6 weeks, 5. In the production of CTX, TGF- 5,
BMP-2 in the serum, experimental group showed increased effect, but no significant effect,
6. In the production of insulin in the serum, JGH 200, 400 mg/kg experimental group
showed significant decrease effect at 2, 4, 6 weeks, 7. In the production of ALP in the
serum, JGH 200 mg/kg experimental group showed significant increased effect at 2, 4, 6
weeks, JGH 400 mg/kg experimental group showed significant increased effect at 4, 6
weeks, 8. In the change of X-ray, the experimental group showed better healing effects on
skull fractured rats than control group.

Conclusions From above results, JGH showed healing effect on Anti-oxidation, Anti-in-
flammatory in RAW 264 7 Cells, factors related with bone metabolism in the serum of skull
fractured rat and x-ray, which is expected to be applied in clinics, (J Korean Med Rehabil
2016;26(3):31-49)
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A2 N7l A8A o] Beadk Aol
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Aol AMR3E i (Joaguihwan o8}, JGHZ #7])
o] 74 e @S EMT, d)olx T3k
on, thHt TBRCRICAOIA X T ALg-8tsich
W8 8913)2 tha Zoh(Table D).

3 = H AR

ASEE0] =71 1153 2] SD Rat (310~360 g)= &
ghento] @ (A7|%, gelld I ARSI AlEe
FAlE EFEUAE, HEHE ARSI AlEst &
5 FA7A] 283 FFIL FE 55+15%, L%
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Table I, The Prescription of joaguihwan (JGH)

Herbal medicine ) amount
Pharmacognostic name

name (g)
B Rehmanniae Radix Prpearata 8
1] % Dioscoreae Rhizoma 4
e Corni Fructus 4
FAg -+ Lycii Fructus 4
Hogh T Cuscutae Semen 4
JE A I Cervi Cornus Colla 4
R Testudinis Plastrum 4
4+ % Achyranthis Radlix 3
Total amount 35




EfiLel sk &%, o

of\
SE
i

A6 B Al WA o

J

4) Aot

ARE-E AleRe isopropanol (Sigma Co,, U.S.A.), dul-
becco’s phosphate  buffered saline (D-PBS:Welgene,
Korea), ether (Sigma Co., U.S.A.), Dulbecco’s Modified
Eagle’s Medium (DMEM: Gibco BRL Co., U.S.A,), %€
o}d A (fetal serum: FBS,
U.S.A.), lipopolysaccharide (LPS: Sigma Co., U.S.A.),

bovine Invitrogen Co.,
cell viability assay kit (Daeillab sevice, Korea), nitric
oxide detection kit (Intron Biotechnology, Korea), di-
methyl sulfoxide (DMSO: Sigma Co., U.S.A.), 1,1-di-
phenyl-2-picryl-hydrazyl (DPPH:Sigma Co., U.S.A.), strep-
tomycin (Hyclone Co., U.S.A.), 2,2-azinobis-(3-ethyl-
benzothiazoline-6-sulfonic acid) (ABTS: Sigma Co.,
U.S.A), Co., US.A),
aldehyde (Sigma Co., U.S.A.), trypan blue (Sigma Co.,
U.S.A.), TGF-A1 ELISA Kit (R&D system, U.,S.A.),
PGE2 ELASA Kit (R&D system, U.S.A.), mouse mag-

penicillin - (Hyclone, form-

netic luminex screening assay (R&D system, U.S.A.),
BMP-2 ELISA Kit (R&D system, U.S,A.), rat cross-
linked c-terminal telopeptides of type II Collagen ELISA
Kit (CTXII: MyBioSource, U.S.A.), rat calcitonin ELISA
Kit (MyBioSource, U.S.A.), rat insulin ELISA kit
(Biovender,, CZECH), alkaline phosphatase assay kit
(Abcam,, UK), rat-MID™ osteocalcin ELISA kit (IDS Co.,
UK), HNO; (Duksan, Korea), As, Pb, Hg, Cd standard
solution (SCP Science, Canada), water (Duksan, Korea),

acetonitrile (Duksan, Korea) 52 ARE3}Ic}

5) 217|

AL8-# 7]7]= rotary vacuum evaporator (Biichi B-480
Co., Switzerland), freeze dryer (EYELA FDU-540 Co.,
Japan), CO, incubator (Forma scientific Co., U.S.A.),
clean bench (Vision scientific Co,, Korea), autoclave
(Sanyo 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., Japan), $2EX7|(TELEDYNE Leeman Labs,

US.A), 3F FZF7|(Mtops, Korea), &2 ZAZR7]
(IIShinBioBase, Korea), Portable X-ray- InAlyzer (GE

healthcare Co., UK) 5-& ARE3FC}

2.

) AE F&

JGH 2370 g)& 3AIZF B9t distilled water (DW)
1,000 m& ¥l $HRFE 5 ogals dof I8t 552
rotary vacuum evaporatorol4 3kt £ 5.0 g (5
& 7.1%)2 55H £ freeze dryer® 54 7Z3)
At dofxl B2 AFdl mEt Q3 FEE TR
To] sMete] ARgBFG oM ZAle WEIL(—80°C)A
nash

2 3% ZA
Bz, kg B4e) A9 JGH FEE 05 g8 F

o,
Ze AlRdx A A8l Y Ak 10 miE
[e)

=
g F, 8718 T oo JANA WA 128 ARG
N

—_L

I SEuu AR GRS AREke] Ealst itk &
B2k BaL A Ralole olstAR oltelel 4aEel
230 Yil 55 9] s ZFde] MR 3
Hae] oo Bjglet. BAIHAL G2 Ak 10 mS
Szt ARAHAA 28871 ol Aol ZAs)
ve How AR AHESAt. A9 Z9e Fud
79, el 9 FANNL AP ATz
FA(inductively coupled plasma, ICP)E o]-83}e] 7k
Mg AR ARG OR wstel SR, FE
] B #2715 o83ty JGH 55 50 mg
< A ol S Azl 4 glo] STt

A ollA] AST (aspartate aminotransferase), ALP
(alanine aminotransferase), Cr (Creatinine), BUN (blood
urea nitrogen)ZAEE =A317] ¢8] A 25 T A4
& AAPRE o]83te] s At d2olA &
< 3087 231 H 3,000 pmellA 1587 AalEe
72 Eelste], thduistar kY Bio Fab lab (4,
)0l 24 oJF sk Astet AFE TR ST

o o 12 o
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4) Mz=d &

RAW 2647 xﬂzb 96 well plateo]] 1.5x10° cells/well
2 EFto] ke 244 B1t aklct w2 A
< 37l Aell AlEA wAskdaL, JGHE 22 1, 10, 100
(ng/mhe] s Agfste] ThA] wlg-S 24413F 52t &
ok wieF 3 10 ple] WST solutiong Z7}ske] 308
7r AEEFZI(37°C, 5% COy)lM ¥H-g-AlZLE BhE- &
i%*‘i?% Hﬂi}ﬁ 450 nmolA] SAgste] thztol thk Al

Z AEES wEgE w4 S
5) RAW 2647 cell uj2k

%@H RAW 264.7 AEZE 50 ml FHol &7]3l D-PBS
mlE Yol AEXE 8171 5 1,200 rpmelx] 5837+ 4
}f:]vb_" sto] AN AT AT Sle FRel
10% FBS2} 1% perncﬂlinﬁé ZX¥ DMEM HiA] 1 ml
S Yo BGAAY vokS 100 mm dishel] 9 mle] uvj
A5 ¥, Axs ¥ °Al7ﬂ A|ZajF71(37°C, 5% CO,)
oA vieFskaith. Al Sl 53] ol o= skl
NEES Aelelr] Aol 285 24rRF AZT

6) =

[

=8 7¢ H AE 2

O

115789] sD 3AFHE 277 7 1E AR 5 1359

o] ¥ 3] FHof nFHAIAER! 0.5 ml+HF 0.1 mDE v}
Fstel FA= FHE 7ol ARG F, FEtiol a7
A7l 2A4E el FAZ T 298 vjAE o8
&t W)L trephine burE o]&3fe] FrlZel 273 8
rnm-/] ZF4S OHL '6 %"@’“ )\1/\]-5—].0:11;]_ )\Tz‘ﬂg_ ;g/\]-
T SRTE Folehe T B 200 mg/kgd] FERE
JGHE Fofsl= A3 400 (mg/ke)d] FEE JGHE
Fofehs AT 5 259 vkl F vl 2ges v
o} Ti) 18], S5 24lo] Aopx] BEAEG Toleiol”
o we} $4] 71 100 g F Al ATEC] S 1 miE
AA ope okt Mslel 2 mid AT Folsteit Hdel
AP F A Aol SHom, JGH Folge 13]
2 4 AF 60 kgoll 18] AFgo= Fnl, 13] A
25 5 AT 310 go& 7|53}

-
of ARSI s 2ol it Al 0FARR 7]
F2 T F 6ol AT Folg A
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A3 0, 2, 4572ke] N ethyl ether® whgH
2 QEE sl s AFst e, 6FAke] de
2 %E Z ethyl ether= m}33H Aejox YL
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(1) ezt 25 FH
D DPPH (2,2-diphenyl-1-picrylhydrazyl) radical 2~7]
s 34

JGH F=E2 F=F 537} 1, 10, 100, 1,000 ( #g/ml)
o] s=2 2 F I IHAF ollekgel &l
0.2 mM®] DPPH &£ 150 wul¢} JGH FEEL 747
100 w1 E33ke] 30827t 37°CollM] Whe- Aok Wk
T 3= SAE 517 nmellA 3otk AR ] iz
< SHTE ¥3laL, DPPH &40 iz o M= ollet
&5 9ol B4 #%E AAch DpPH etz A7E
2 ofgje] el wt ALkt
Wzre) FHE A8 kel F9

EEE=SIE

2AE(%0)=( ) 100

@ ABTS (2,2-azino-bis(3-ethylbenzothiazoline-6-sul-
phonic acid) radical 2% &3

ABTS assay o 7)1z By HPES 96 well
plateol|] 2] Fste] AAlBHtt JGH FEE2 HE
%7} 1, 10, 100, 1,000 (2g/mhe] FEg 2 5=
S|AAIZIEE, ABTS €91 7.4 mM ABTS (2,2-azino-bis
(3-ethylbenzothiazoline-6-sulphonic acid)$} 2.6 mM po-
tassium persulphateE A|Z3F & Aol 1F Tk WA
sho] o] 2(ABTS )2 G441 v 732 nmolld &
FeE ST F8% #rol 1.5 ol Yo xS 3
Astar, A" ABTS + 88 150 119} JGH F25S
275 ) £, 10878 AL WA T T
8 24 73 ol S ke Sh0E
HEoR ok vzwel the ABTS 2ez 27
g el

Mg Hrlre] ¥4
hzre] 8

:‘—]4

28 %)=(1— ) X 100
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FARE B Aol mAE I

(2 AT 25 =H

@D NO (Nitric oxide) &4

NO9| F&v vl Y9] nitric oxide =5 griess
reagent systema o|-83}e] ZA3}T) RAW 264.7 A
EE 96 well platee] 1,5x10° cells/well2 2a1o] HY
FE 242K B Al WY 3 AR vl o R W
At JGH F2ES 247} 1, 10, 100 (pg/mbe] =
o} 1PS 1 pg/mle] FEE Aefsto] ThA] Hjore 244]
ZF &2t 3FSJth. N1 buffer 50 12 2zt welloll #]2]ale]
F2lA 1027 ¥hE g -, N2 buffer 50 ©15 2t well
of Agfstar 1023t AR Fes SHE WS
T 540 nmelx] FQItE wjgde] NO % ARS
Nitrite standard®] F=H TS o]8she] 3Tt

@ Cytokine AT =4

AE Uolld A5 AIEFIRIE 12 well plateol]
RAW 264.7 AIXE 2x105 cells/wello] 7] EF3}o]
HIORS 2441k B2 5 A2 vkl w TAIE )
JGH FZ52 1, 10, 100 (pg/mhe] =2 s},
1PS 1 pg/mis] ST Aqeiste] ThA] j9kS 24410
oF MEZH|Y(37°C, 5% CO)olM ek dalee]l &
AHAo 2 11-148, IL-6, TNF- @ = LuminexZ ©]|-83}¢]
S8t

9) In vivo

(1) &ALl Osteocalcin &

Osteocalcin  ELISA kitE o]&3}e] ZF wellel] bio-
tinylated osteocalcing 100 ¢12) 53] 308 Ft
plate mixingA|A ZES 3t ZEE plateE
washing ¢+ &S o|-g3le] AHS}aL primary anti-
body$} primary incubation buffer, standard, control, &
e 9e & 1A7F BQF plate mixing 2FH9-S T35S
o I ¥, A washing ¢35 Bol5 o]&ate] AHE
%] secondary antibodyZ Z} welle]l 100 ul# ¥&
15%7} plate mixingd}al stopping solution 100 #1& ¥
o & B34 e =AE FELISA reader 450 nmolA] 3}t

(2) &3& Ll Calcitonin 2! CTXII (Concentration of G-

telopeptide fragments of type Il collagen) =X

Calcitonin®} CTXII ELISA kitZ o]-83Fe] ZF welld
standard®} control, 83 50 pl# EF+5t1 HRP-con-
jugate 100 plE 7Fste] &3k & 1ARF F<t 37°C <l

ool gof REEAIZITE ¥hS- F washing ¢H5 &
M-S o]-83}e] AJ&SFaL chromogen solution &9 100
p g2 5 Tl 37°C QIS olH oA 1587 WS
A1}, vhAE e 2 stop solutionS 50 41 ¥l ELISA
reader 450 nmolA FFEE =73
Q) X Lf TGF-8 & BMP-2 =H
TGF- 5 ¢} BMP-2 ELISA kit& o]g3tH, 94, TGF- 8
S35 fl3l @H 40 ploll 1 N HCA &5 7Fste] 107
Rk 37°C <lspHlolElelM WREAIRL - 10 #l 1.2 N
NaOH/0.5 M HEPESE &93te] &S vHEqitt, o1 &
Z} wello]l TGF- 8 &% Aloll= assay diluent® 50 u¢lE&
glon, BMP-2 &4 A= 100 ©1E ¥S H stand-
ard, control, @& 50 u«l A Yi1 22752 TGF-6
=7 platet= 37°C <lsHoJE]dl], BMP-2 &% plate=
plate mixingS AJZth. 2 F washing 95 898 o]&
Ble] Ak 100 1«19] TGF-8 conjugate$} 200 112]
BMP-2 conjugated B2 F THA] 2AKE B<9F REEAIZIT
HhE & thA] washing $H5 89S o]83te] AHstaL
substrate solutions ZFz+ 100 119} 200 ¢1E ¥ H 30
£ B9 vEAI7]1 stop solutionS 100 #1350 pl&
st S33 %= =4S ELISA reader 450 nmollA 3kt
4) €& W Insulin =™
rat insulin ELISA kitZ o]-&3} 28 H insulin plate
of washing 25 8MS o]&3te] AFHEL 100 119]
biotin conjugate2} 10 #19] standard, S Y& H 2
ARE 9 WRSAIZTE BRS F ThA] washing €5 84
< ol&ate] AlHstaL 100 «19] HRP conjugateE ¥
5 302 R WRAIZIAL AIFAS F 100 119] sub-

strate chromogen reagentZ 9-& & 308 59t vk2-A|H

t}. =4 A reaction stopperZ 100 ©1E 3+ ¥ ELISA
reader 450 nmolA FF=E =43}t

(6 & W ALP FF

Alkaline phosphatase assay kits ©]-83}o] of2-3 2
o] =A5}4tt. Well plated]] standard®} control, B3-S
go T AZ " control wellolli= 5 mM pNPP solution
50 u#lE, ALP enzyme solution 10 uli= standard well
of F7ke F 1ARE B2t §R-& AlFTh g F 20wl
9] stop solutionS #3} %] ELISA reader 405 nmollA &

F=E st
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AR ke (PEkeate| (37, d=pell o =8t
of A3 0, 3, 65l Xray EF= %‘/\16}%‘3}. FHo
AS 60 kVpE 0.8~1.2 mAsS] Z72& 5 cme] 7
glolx Fds HAlsHT

A

3. SAIXE

A% A= SPSS 11,02] unpaired student’s t-test 2
ANOVAZ Alg3le] EAAE s1don] p<.05, p<.0l
2 p<.001 F<EolA frelde s

Table II. Content of Plomb (Pb), Arsenic (As), Cadmium (Cd)
and Hydrargyre (Hg) in jGH"

Pb As Cd Hg

Rermissive Concen- 5 3 0.3 0.2
tration (mg/kg)

JGH ND? ND? 0,001 ND?

1)jGH: Joaguihwan, YN.D. : Not detected,

200 -
180 -|

160 -
140 -
120 -
100
80
60 |
40 |
20
0 - T T T

Normal Control JGH 200 JGH 400

AST level in serum{UfL)

Fig. 1. Effect of Jjoaguihwan (JGH) extract on the AST
(aspartate aminotransferase) of serum in Skull Fracture Rat.
Skull fracture model followed by the administration of JGH for
6 weeks.,

The result were presented by the mean®+S.D. (n=3).

Normal: Non treated Rat, Control: The skull fracture rats were
treated orally with DW, JGH 200: The skull fracture rats were
treated orally with JGH 200 mg/kg/day, JGH 400: The skull
fracture rats were treated orally with JGH 400 mg/kg/day.
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=1

=
1. 3% S

IS
ot

JOH #28e 335 9%e 248 27, 7l=go
8 71 olsk® HAEHAoH W v, Fe2 S
H#] 3teH(Table 10).

1) JGH: Joaguihwan

2) N.D.: Not detected,

2, Zk 7150 oixle &
1) AST (Aspartate aminotransferase) &2t

71 A AR RS ASTE SHS A3, A
Lo 14784215 UL, BERPE 1048491 U/L, JGH
200 mg/kg Tl 143.3%+31.4 U/L, JGH 400 mg/kg
FoJ 150,225, 7 U/LZ UERTHFig. 1),

2) ALT (Alanine aminotransferase) gzt

1 7ls 4] AR AR ALTE S45 23,
T8 48.243.7 U/L, FS 47.3£11.0 U/L, JGH 200
mg/kg FotS 48 7+7.2 U/L, JGH 400 mg/kg ol
< 51.7+5.7 U/LE YERITHFig. 2).

70 -

60 -

50 |
40 |
30
20 |
10
04 : : :

Normal Control JGH 200 JGH 400

ALT level in serum{UfL)

Fig, 2, Effect of joaguihwan (JGH) extract on the ALT (alanine
aminotransferase) of serum in Skull Fracture Rat. Skull fracture
model followed by the administration of JGH for 6 weeks,
The result were presented by the mean®S.D. (n=3).

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



el A 4, 9% 2 BART B Aol A 9y
3. &l 7|=0f| olxl= & 5. In vitro
1) Creatinine 2t 1) Stst S50l olxls P

Al 715 2349 X E AE2] creatinines =731 A¥},
e 0.5+0.1 mg/dl, FH2 0.5+0.1 mg/dl,
JGH 200 mg/kg TS 0.5%+0.1 mg/dl, JGH 400
mg/kg Foft2 0.5%0.1 mg/dlE YEPHTHFig. 3).

2) BUN (Blood urea nitrogen) gtz¢

2 71s Ao A& AJE<l BUNS A3 A, A
o 222417 mg/dl, ZTE 18.4£2.0 mg/dl, JGH
200 mg/kg FolT-2 20.8+1.1 mg/dl, JGH 400 mg/kg

Fote 21.0+0.7 mg/dlE YERITHFig. 4).

4. RAW 2647 M=ol CHsh MZSA

=

do| olxl=

RAW 264.7 AlFollM AE 548 =343 2} tl=
< 100.0+4.8%% VERIS o JGH F&=2] 1, 10, 100
(pg/ml) FEoA 102.6E4.4%, 101.8+0.5%, 98.6+
1.7%2] AlE =& JePdchFg. 5).

0.7

0.6
0.5
04
0.3
0.2
0.1

0

Normal Control JGH 200 JGH 400

Creatinin level in serum{mg/dL)

Fig. 3. Effect of Joaguihwan (JGH) extract on the Creatinine of
serum in Skull Fracture Rat. Skull fracture model followed by
the administration of JGH for 6 weeks,

The result were presented by the mean®+S.D. (n=3).

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

(1) DPPH radical 2~7s

JGH F%5¢] DPPH &71e2 343 A%, 1 pg/ml
ETolA] 22+0.4%, 10 pg/ml EZoA 2.810.8%,
100 rg/ml FXEOAA 5.340.4%, 1,000 1 g/ml FEOA
23.0+1.3%% YER} F% oEX 2= radical 47150

30

25

20
15
10

0

Normal Control JGH 200 JGH 400

BUN level in serum{mg/dL)

a

Fig, 4. Effect of joaguihwan (JGH) extract on the BUN (blood
urea nitrogen) of serum in Skull Fracture Rat. Skull fracture
model followed by the administration of JGH for 6 weeks.
The result were presented by the mean®S.D. (n=3).

Normal: Non treated Rat, Control: The skull fracture rats were
treated orally with DW, JGH 200: The skull fracture rats were
treated orally with JGH 200 mg/kg/day, JGH 400: The skull
fracture rats were treated orally with JGH 400 mg/kg/day.
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Fig. 5. Cell viability of Jjoaguihwan (JGH) extract in RAW
264.7 cells. Each cell was treated with 1, 10 and 100 ( zg/ml)
of JGH extract for 24 hours, Cytotoxicity was measured using
an MTT assay.

The results were expressed as mean®S.D, from three in-
dependent experiments.
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Z7hS HdukFig. 6).

(2) ABTS radical 271

JGH FZ5=2] ABTS 27|85 2743 23, 1 ng/ml
FElA 03£1.3%, 10 xg/ml FEAA 2.0£0.7%,
100 pg/ml F&olA] 7.1£1.3%, 1,000 z2g/ml FEollA
16.7+3.3%% Yeht v g&dow gltjd 47159
Z7FHe B StKFig. 7).

6.

oot
0|)|
]

%:)I

rr

HE =30 olx|

1) NO (nitric oxide) AHAdZk

o

RAW 2064.7 H]Eow JGH F&E2] NO AAes =
st A¥ iz 100.019.8%= VRS o A
40.214.3%, JGH =52 1 ng/ml =04 91.0L6,8%,
10 pg/ml F=AX 75.4+51%, 100 xg/ml FEolA
61.2+6,5%= R}, thzaell Hlate] 10, 100 (2 g/ml)
o] FEoA oA JeE=p<.001, #p<.01) BAS
e Ark(Fig. 8).

2) Cytokineo|| O|x|= A&t

rlo

(1) IL-1 8 (interleukin-1 8)A4A12¢

RAW 264.7 AEolA JGH FEE2] 11-18 AAHS
=Ag Ay, dlZzo] 48.016.2 pg/ml, Aol
12,6710 pg/ml, JGH FE&E82 1 pg/ml FZolA
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DPPH radical scavenging activity (%)

Concentration(ug/mg)

Fig. 6. DPPH (2,2-diphenyl-1-picrylhydrazyl) free radical scav-
enging activity of _Joaguihwan (JGH) 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 in-
dependent experiments.
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43,2498 pg/ml, 10 rg/ml FZoA 251142 pg/ml,
100 pg/ml F5o)4 30.8£6,7 pg/ml= VeER}, thad
o] Hlgte] 10, 100 (rg/mhe] F=IA Fol4d U= ¢p
<.05) #AE YERHACHEg. 9).

@) IL-6 (interleukin-6) A4AiZE

RAW 264,7 AEoM JGH F=59] IL-6 FAHS =3
g A}, glFto] 1269.318.9 pg/ml, o] 200.6+
71.3 pg/ml, JGH FE&L2 1 ug/ml FEA 1,152.3=+
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ABTS radical scavenger activity(%)
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Fig. 7. ABTS (2,2"-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid) cation radical scavenging activity of Joaguihwan (JGH)
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 in-
dependent experiments,
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Fig. 8. Effect of joaguihwan (JGH) extract on LPS-induced
NO(nitric oxide) production in RAW 264.7 cells, RAW 264.7
cell was treated with 1, 10 and 100 (#g/ml) of JGH extract
and LIPS (1 #g/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 in-
dependent experiments (**p<.001, *p<.01).
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IL-1b production{pg/ml)

Concentration(ug/mg)

Fig. 9. Effect of JGH extract on LPS-induced IL-1 3 (Interleukin-
18) production in RAW 264.7 cells, RAW 264.7 cells were
treated with 1, 10 and 100 (zg/ml) of JGH extract in the
presence of LPS (1 s g/ml) for 24 hr.

The results were expressed as mean®S.D. from three in-
dependent experiments (*p<.05).

143.5 pg/ml, 10 xg/ml FE=lA 1,002.5+17.7 pg/ml,
100 xg/ml FEoX 942.6+136.8 pg/ml2 e} 7+
2= 3ot frelde glSlth(Fg, 10).

(3) TNF-a (tumor necrosis factor-a) AdMEE

RAW 2647 M XA JGH FZE2] TNF-a BAZES
ZAe A}, 2T 6,451.31557.6 pg/ml, e
573.0£52.3 pg/ml, JGH FE&2 1 pg/ml §kolA
6,130.4£765.3 pg/ml, 10 uxg/ml &F=oA 6,032,5=*
178.2 pg/ml, 100 pg/ml FE=oA 6,048.5£80.6 pg/ml
2 Ueht e shlovt 19492 ISIckEg. 11).

7. In vivo
1) Osteocalcin AHA2E

JGH F-&7} osteocalcin ATl 1 X+= I3k 3kl
staal e SEs e 0FANEE 6FAHA] 27
Aoz P3e AHelel 248 A, PETe 054
oA 316,1+50.5 ng/ml, 2Fx}FollA] 588.9+33.6 ng/ml,
4572 41042429 ng/ml, 6F2FlA 195.7+41.1
ng/mle] A7} vERg o, thxa2 074 211.9+
85.7 ng/ml, 23FEx}ollA 240.7+1.5 ng/ml, 45x}lA
252.3%86.2 ng/ml, 6F2}ol|lA 152.1£35.4 ng/mle] 2
72 LRI JGH 200 mg/kg Fole 0FAtelA
273.3169.0 ng/ml, 2F2}ol|X] 330.4£50.9 ng/ml, 45
Zpol|A]  242.1%118.7 ng/ml, 6Fx}ollA  201.9%35.0
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Fig. 10. Effect of joaguihwan (JGH) extract on LPS-induced
IL-6 (interleukin-6) production in RAW 204.7 cells. RAW 264.7
cells were treated with 1, 10 and 100 ( ££g/ml) of JGH extract
in the presence of LPS (1 g/ml) for 24 hr.

The results were expressed as mean®S D, from three in-
dependent experiments,
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Fig. 11, Effect of joaguihwan (JGH) extract on LPS-induced
TNF-a@ production in RAW 264.7 cells, RAW 264.7 cells were
treated with 1, 10 and 100 (zg/ml) of JGH extract in the
presence of LPS (1 pg/ml) for 24 hr.

The results were expressed as mean®S.D. from three in-
dependent experiments.

ng/mle] A7} YEREo M, JGH 400 mg/kg FoI7L 0
FApoIA 2883134.4 ng/ml, 27FAfeIA] 354.3£57
ng/ml, 45FapollA] 20311464 ng/ml, 6F}oIA]
192.6113.6 ng/mle] AFHE YERHo] 2524 JGH
200, 400 mg/kg Folrtolld thzdl Hlste] f-24 9l
=(*p<.01) S7F YERSITHEG. 12).

2) Calcitonin A4AM2E

JGH F&7} calcitonin &) n)x)= oJ3ke shela}
a2} FTAE TEES U8 0FAEE 6FAHA] 25 7F
Aoz e AHstel 249 A%, ATL 054l
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Fig. 12, Effect of joaguihwan (JGH) on the level of osteo-
calcin in the serum of Skull Fracture Rat,

The results were represent the mean®S.D. (*p<.01) (n=3).
Normal: Non treated Rat, Control: The skull fracture rats were
treated orally with DW, JGH 200: The skull fracture rats were
treated orally with JGH 200 mg/kg/day, JGH 400: The skull
fracture rats were treated orally with JGH 400 mg/kg/day.

A 3.140.9 pg/ml, 252l A] 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, 253k
oA 1.6+0.1 pg/ml, 45=}Fel|A] 0.9£0.1 pg/ml, 65F2}
Al 1.3+0.2 pg/mle] AFE JERNICE JGH 200
mg/kg Fo2 0FRfelA 53111 pg/ml, 2F3}olA]
2.8£0.1 pg/ml, 4F2}ollA 3.940.4 pg/ml, 65x}A
3.610.8 pg/mle] A7} YoM, JGH 400 mg/kg
FolFe 0FabolM 3.7£0.7 pg/ml, 252 oA 4.1£0.2
pg/ml, 452FollA 3.740.3 pg/ml, 652l 4.2+1.0
pg/mle] A¥}= vehlo] JGH 200 mg/kg Tl 4, 6
Fpol| A, JGH 400 mg/kg T2 2, 4, 6FFollA
Zo) vlste] oA Ae=tp<.05) F7HE YERAICH
(Fig. 13).

3) CTXII AbAd=E

JGH Fof7} CTXIL B8l vAs d& Sdsta
A TS BAS e 0FARE 6FAA 25 714
o8 AL AFste] AT A, GRS 0FAelA
144.444,0 pg/ml, 25FollA] 144,8+54.8 pg/ml, 454
oA 453.8£83.9 pg/ml, 62t 581.7493.9 pg/mle]
At JERdeH, tizee 0FAfM 1212455
pg/ml, 252bol|A] 116.1420.7 pg/ml, 453}ollA] 283.9+
106.3 pg/ml, 632kl 500.7+275.6 pg/mle] ZoE 1t
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Fig, 13, Effect of Joaguihwan (JGH) on the level of calcitonin
in the serum of Skull Fracture Rat.

The results were represent the mean®S.D. (*p<.05) (n=3).
Normal: Non treated Rat, Control: The skull fracture rats were
treated orally with DW, JGH 200: The skull fracture rats were
treated orally with JGH 200 mg/kg/day, JGH 400: The skull
fracture rats were treated orally with JGH 400 mg/kg/day.
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Fig. 14, Effect of joaguihwan (JGH) on the level of CTXII in
the serum of Skull Fracture Rat,

The results were represent the mean®S.D, (n=3).

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

ERHRACE JGH 200 mg/kg Folid 0FAfol|A] 1455+
27.4 pg/ml, 272}l A 408,6+27.4 pg/ml, 4FF}olA]
316.1£75.5 pg/ml, 6Fx}FollA] 533.9413.3 pg/mle] 2
7} VEREO ™, JGH 400 mg/kg TS 05xtolA
160.4144.6 pg/ml, 252} 170.9+29.8 pg/ml, 45
bl A 675.4£363.6 pg/ml, 6FxFolA  120.8420.0
pg/mle] A JERNATHEG. 14),



Kol s &3, 9% 92 AR ad A Al 9%

4) TGF-5 A2

JGH F-oJ7} TGF- B A7l mx|= JFS E<lskaL
2L FhE EEE FUS 0FAREE 6FAA] 25 1HE
o7 dHE AFHEt] SAT A, AR 0FAfelA
4,930.2+437.0 pg/ml, 25x}FollA] 6,492,.84597.7 pg/ml,
4521 5,596.5+894.6 pg/ml, 652X 4,199.6+
749.3 pg/mle] A7} epon, tiEre 0FAbA
11,711,5£1,817.9 pg/ml, 2Fx}FollA 7,852.2£1,026.7
pg/ml, 452teA] 9,061.8+1,320.1 pg/ml, 6F}ol|A]
7,069.1£1,349.9 pg/mle] A= JeRNATE JGH 200
mg/kg ot 07kl 9,768,7+1,870.2 pg/ml, 27
oA 10,186.01+1,348.6 pg/ml, 45F2}ollA 91269+
916.5 pg/ml, 62}l 10,650.9£995.3 pg/mle] Az}
7b YERken], JGH 400 mg/kg Foli 0FAellA
9,748.5+1,005.8 pg/ml, 2FxfollA]  8,486.8+1590.6
pg/ml, 4Fx}ol|A 10,546,0£2,440.0 pg/ml, 6Fx}ellA
9,596.31984.6 pg/mle] AFE YEPHATKFig, 15).

5) BMP-2 AdAd

JGH Eof7} BMP-2 Ak nxj& ofgks dolsta
2} TAE FEE 8 0FAHEE 6572 HA] 25 14
o2 gHS AFste 43 A, A 053kl
65.812.1 pg/ml, 252}l A] 61,9+1.5 pg/ml, 45F2}ol|A]
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Fig. 15. Effect of joaguihwan (JGH) on the level of TGF-# in
the serum of Skull Fracture Rat.

The results were represent the mean®S.D. (n=3).

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

63.8%1.3 pg/ml, 6FxFollX 63.6£1.8 pg/mle] A7}
el o, tizre 0FxbllA 63.5£5.3 pg/ml, 253F
oA 63.6+0.5 pg/ml, 452}FlA] 65.8£2.6 pg/ml, 65
ZpollAl 61.4+2.2 pg/mle] A YERNITE JGH 200
mg/kg Tl 0FAollM 64.9+4.2 pg/ml, 253FoA
59.9+5.2 pg/ml, 452}llA] 61,2428 pg/ml, 6F}oIA]
71.3£11.9 pg/mle] A7} VRO 1, JGH 400 mg/kg
Fof 0kl 68.0+1.4 pg/ml, 253 59,9+
2.5 pg/ml, 452}ollx] 63.520.6 pg/ml, 652FollA] 60.8+
3.6 pg/mle] A= JeRfSITkFig. 16).

6) Insulin AdAMzk

JGH Fo7} insulin AT 1) x]= o8k Sholsia
2 g EEE 838 0FARE 672 2 744
o2 HS AFste] FH A, AL 0FA A
76.0+4.6 1 U/ml, 253kolA] 80,0459 1 U/ml, 453
A 68.816.8 1 U/ml, 63}V 44.5+6.2 pU/mle] Azt
7F vhebston, thasre 0FAtelr] 386,9£29.8 pU/mil, 2
Aol 691.4457.6 pU/ml, 45F2FollA 578.5+116.8
pU/ml, 6304 582311029 pU/mle] A7E e}
Wltk, JGH 200 mg/kg Tl 0FbellA] 5131+
25.0 1 U/ml, 253404 343.6564.6 1 U/ml, 452 olA]
295.7%+75.5 ©U/ml, 6FxFollA 312.5+35.2 1 U/mle
A} YeRE o H, JGH 400 mg/kg Fof-& 05:21ollA
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Fig. 16, Effect of joaguihwan (JGH) on the level of BMP-2 in
the serum of Skull Fracture Rat.

The results were represent the mean+S.D. (n=3).

Normal: Non treated Rat, Control: The skull fracture rats were
treated orally with DW, JGH 200: The skull fracture rats were
treated orally with JGH 200 mg/kg/day, JGH 400: The skull
fracture rats were treated orally with JGH 400 mg/kg/day.
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R A

T» ()]gg%;z] . omlA

428.9%15.6 1 U/ml, 252}ollM 399.2£74.8 1 U/ml, 4
FafollA 304.9488.5 nU/ml, 65xfollA] 227.6£22.6
1 U/mle] A= vEfhfio] JGH 200, 400 mg/kg 7ot
L 2, 4, AN el vlEte] frolAd E(p
<.001, #*p<.01) A4S YeAckFg, 17).

7) ALP (alkaline phosphatase) AHAdZE

JGH Fo7} ALP A=l w|X|= oJakS gelstaat
e SEs e 0FANY 6FAPEA] 27 A
2 ¥HS AFst A A, A 07
34.5%+6.1 U/ml, 252 oll4 42.2£4.8 U/ml, 45=}ollA]
38.8t11.6 U/ml, 65Fx}llA 41,6189 U/mle] Adr}
yepgon tzw2 0FAkllA 234.9178.5 U/ml, 25
Z}ollA 240.6+43.7 U/ml, 45F2FolA 216,0£62.5 U/ml,
6FAbelA 3125+ 48,6 U/mle] AdE et} JGH
200 mg/kg FolT-2 0F}of|A] 208.4+50.6 U/ml, 253}
oA 431,.84+89.6 U/ml, 45 x}ollA] 632,5+110.4 U/ml,
6Fatoll 602.5+119.6 U/mle] AZrl YEepgon,
JGH 400 mg/kg Fot-e 0F}bol|A 192,61£49.5 U/ml,
2ol A 290.6+75.9 U/ml, 4FaFollA  466.0E32.4
U/ml, 65F3FollA] 804.31139.9 U/mle] A7E vehyjo]
JGH 200 mg/kg Folrte 2, 4, 65x}ollA, JGH 400
mg/kg Tl 4, 6FAlA Tz Hlgte] FrolAd
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Fig. 17. Effect of joaguihwan (JGH) on the level of insulin in
the serum of Skull Fracture Rat.

The results were represent the mean®S.D. (*p<.001, **p
<.01) (n=3).

Normal: Non treated Rat, Control: The skull fracture rats were
treated orally with DW, JGH 200: The skull fracture rats were
treated orally with JGH 200 mg/kg/day, JGH 400: The skull
fracture rats were treated orally with JGH 400 mg/kg/day.
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AE=*p<.01, *p<.05) F7Fe YERAICHFig. 18).

«-#-Normal -~ Control =i—-JGH200 - -JGH400

1000

= 900
—E *k
2 800
E o’
3 10 _I . l
rd R
Z - ’
T 500 . e i
3 -7 PR
z 40 - P
4 - P i
T 300 -7 £ _____
OV S R NI Ll
200 Frchhe '
100
0 + M : Ad . *
0 2 4 6

Fig. 18, Effect of Joaguihwan (JGH) on the level of alkaline
phosphatase (ALP) in the serum of Skull Fracture Rat.

The results were represent the mean®S.D. (*p<.01, *p<.05)
(n=3).

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

Control JGH 200mg/kg

JGH 400mg/kg

Fig. 19, Effects of joaguihwan (JGH) on imaging of metopic
synostosis using X-ray in Skull Fracture Rat, All skull were ra-
diographed with a portable X-ray system after anesthesia of
rat. Yellow circle indicated the fracture site,

Control: The skull fracture rats were treated orally with DW,
JGH 200: The skull fracture rats were treated orally with JGH
200 mg/kg/day, JGH 400: The skull fracture rats were treated
orally with JGH 400 mg/kg/day.
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8. HARM o7

JGH o7} 57 34 f3oll niAle 9= 2t
W} AR BEE UG 0FARE FAA 35 3
Aog Xray B3¢ AT A, w2
248 doz) 0FARE 6FAIA FHo| fid 2]
o] AAI0) Ftel fito] wol ololx|A] 9o} Tl
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mg/kg o2 6FALE o] FdFE FAX] =
EEAIAL Ze] f2to] HElsAl et =) 73
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2AFY 27ldls 24 dETS dFo] SofxF e
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sto] TAHE WMo & 5 drHoR ARt =F
ME7} S5k whe 71-Q] f-3(osteoid)ol] Zo] 3
245l 27]Z(woven bone)o] HTFY, anizoz 2H
Hole wholo] V1S HAEHH FZA|FE(osteoclast), F
SAE7F Hofste] A7F WS Ao AA wWrE AP A=
1 HA g FepE 23 w9

olgfgt F¥IH Foll T Ay, HEll BoAR,
NSAIDs ARg-, @iz, §9, StHs50]
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KObshH, 1gE A, Wik RS, 1LIEEE %
HFE, B IL i RSSO, fodd o 2R, Wk
FFESH, BABE Wik, BEEEs, Aikre
TSRS, MBT W, sk, ST, i
IkshH, i mbgkoy, REpEect 1802 AR
HE BAARCE KiEARESHY HAsh= HSs A8
She WaHE, misEme] Aot

RS NBe NukiEmoR, 7Y S BE
TS S L SF oA AmkithEy AT Fo 2
2 gk 5, 7k @4 £33 4 7Y

A Fo 29 o]F52] =7, total alkaline phosphatase
(T-ALP) ¥ TGF- 12| 84L& B33},

R T o & 9 B, AV 95 2EE
o] alkaline phosphatase (ALP)®] BAHEE F-oJ3A =
ZHAZTRAL B arskelet.

R T o B EARe dEE 2 dATelA]
BEARPE UAE AE3E 8F] 9] phosphorous®} calcium
o] =g MM, 24T TS AEs STMAT
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2]
aL, o= =9 &35 7 e A@r‘ﬂ—oﬂ )‘}Eﬂ%ﬁ Fis
o 24 A 3 T s H=F free radicalo]
Ao} =1, ol FEATE FPATIEH Ego] =,

AU s 5} 2EdsE Q3Nes
S §18) Fopbr} Hne, viael BSPIRE 45} 2

ASE olmoA FNse) fuE 1asp) 9

DPPHE 3}t o2 oFA43lE free radicals 7184
=doltt, st &Ao] e BN vhAl HH At
£ oA radicalo] 28w Azo] Wgit}, o)A
teFet A AARHE st 228 AAsk=t Bol
olg=1 ey

ABTS®}  potassium  persulfateE o] Wx|3H
ABTS radicalo] AAE=H FE2Eo] d2add 93]
ABTS radicale] 7% o] radical &2 2l AHZEZAo]
AT} ABTS radical 4982 oln] A free
radical?] A|A A=E TF=2 Uehlo] ABTS radical 2]
A XS A= Holt). ABTS radical €4 b
o] 13 9ol F8 5o} BARN] 9T 4 gon, &

ek 25wl Hg Pss,

JGH F&E&-9] DPPH radical &A% 4 23 5%
o]&EH 0 2 radical 2A%Y F7FHE YERI S H(Fig. 6),
ABTS radical 275 4 43} 5% oJ&F 02 radical
27159 7 YERtH(Fig. 7). JGH FZ&&o°] 413t
gAo] 85738 & 5 YTt

=9 R8T B Aol
o] FAe] I} Fde ge
A3l AeHHgo] dojdt}, 7]
WAAEE RS ookt HANEELS A d5aae]
IL-1 (interleukin-1), IL-6 (interleukin-6), TNF-a (tumor

& 71A]9] cytokine
o] AoAH A}

24 o o5d 2

‘Z‘-O

necrosis factor- @ )5-& HH|5}] extracellular martix2]
4, BY P, AT ofF BE FaNoR
K Bhel AR BHEE FAIE Fod 294
249 elag a,

NOE= E& 1S 71 AR AAEALZHA NO syn-

rir
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thase (NOS)®l| 98t L-arginine® 2HE] AYAH}
NO= AAAY el o|gk 2 AE m/fA Hgulk-gd
gofdit}. 53] thAMEES LPSE A= inducible
NOS (iNOS)7} 2+l E|o] NOS AAJEH Hct. o= A3
A NOE dEuhe-e sl odke s "ot

chelgtel Yol A== cytokineE F TNF-«
15, 116 o] ohEAxe] 374 3l 2da Soly 2o
Ao BEHE tFEF ] ool op”,

-1 8% S2A|xe 2EATLAE =23 Bz =
ANA F FFE 4oy A3 23AY) F 52
& 5 gl &Asl AP, 111 89} TNF-a o} 2
Cytokiner‘—_i—% oo} vhe iz el ofgh 1169

SHENA TNF- & & T2 7437 ZEARLEA
=3 9ghg Jdidsl=d], & o} EQ] collagen} alka-
line phosphatase?] $4d-& JA|8}aL, osteocalcin F-AAF
s AAlE, IL-69F tAAE JEA5d2E F371

A SHBALY] BIE ZRAINT F oL 75
Aefst oHET S Bolt wat Zop|TolA ShEAE
o o8t FFFEARE LER 11 8RElE &35k
S8,

L6 ZolEal o s el AT 4
W5 2 2} A B FrE FANGY,

B ool RAW 264.7 AlEZIM JGH FEE-2| &
= /3] 8l golHax} NO, 1L-1 53, IL-6, TNF- @ ¢
Ades S8kt NOw= tizwtoll ®lstke] 10, 100
(ng/mho] s=oXd Fold e FAaE YeERH
(Fig, 8). IL-1 8+ Tzl |3t 10, 100 (e g/ml)2]
SEoA o sle FAE JERISICHEG. 9). 1169}
TN @ ol vistol] Hashdont felde vt
UA] @9ithFig. 10, 11). B dede A3 8% %
= TNF-«, IL-153, IL-6 25 Z4Asey 11-18,
L6 froldo] LiEit 2 219t it e,

ZEA AEE ZZAE ARE 24 9 de
Z4st Z P4 Foll frelde 9Re 24 I 8
Hollx &2H8E 4= & osteocalcind ZTA|EolA YAk
= o] AlEe]7] A %75'9‘4 Nz 8 A 5 o

0%7} o8 WEHo] olF S = tﬂo* o] A=
A5 5 3o, o= _:_e/‘ﬂi«l 7] &

O]’T: AEE ARG,

=9 55
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AR 2T F 257kl JGH 200, 400 (mg/kg)
Folte @3 Wl osteocalcin®] o] F7FeFA oM <F
B 7o) A2EFE PAE Uehiglont 4748 A
ofstar= tizol] vjs AAdo] S7FEATHFg. 12). 25
2kl A JGH 200, 400 (mg/kg) Fofwtolld thzael H]
ste] fro)Ad E(p<.01) 712 YeRldthFEg. 12).
ol Z49] AR Pl ] ZolMxe] Eds o
O 7= osteocalcin®] oA Q= 7= wE F A
gle] JGHo| =90 & Zolg} AREL}. <o) At
A 1FRFET) 25x}ollA] osteocalcing] oFo] F7} 3o
o] 27540l el = Wbl Sk w3} 3lo] 41
s ®olrh

Calcitonin& 327l1¢] oprjxato 2 A= dHglol==
A qPgge) ¢ AT AR, AEAT 4 25
A & FE elol ol A 31 Tk o
2 8] elAlA) gk B T4 <l 5
s o WAL BV A0, H6l WY 4
T7F & v calcitoning] Bv)7} ZlEE Aow &
=

FAGH &zl vlEte] JGH 200, 400 (mg/kg)
Fol2 @3 W calcitonin®] A4S thxstol] Hlste]
S7HF. ol A TR ARZEA ALEHAS. JGH
200 mg/kg FAT-E 4, 6F2FolA], JGH 400 (mg/kg)s
ot 2, 4, 6FAkA tizTtel vlste] fo4 e (p
<.05) F7Fe YERISITHEIg. 13). ol JGH Foi= =
Q4oll JGIF 4ol B Aolzt Aprurt, Aol o7

oAl calcitonin 4= w3F 2 Ul Zfol7} gle Ao
= Uehdth, of B i7s} sjol2 ekdich

C-telopeptide crosslaps (CTX)& =AF /3] JHlE
Wegshs Ame Ael BUE Jerhs 24bone
loss)# 22 52 JelE whedehe ARl = AL
2 vhogshe ASbY 2 FAA ROl Az ¢
TFollM A HdY, TEY FARE CTX- (concentration
of C-telopeptide fragments of type II collagen)7} 2174wk
7

JGH 200, 400 (mg/kg) Fol-2 A W CTXIie] 43
He el Wsel 7k ABet frelge tehiA
EQJTH(Fig, 14).

TGF- [ 1= &% 2249 Af 249 Fast 93

o]

Z
& sol BT ATYL T AU

Nl

_\1”_

JGH 200, 400 (mg/kg) Fore €% U TGF- B¢
WS el Wse] FMIZeT fele ey

A 3tk (Fig. 15).

BMP= ZEldt SRAES] Z3RIAk2 A Al 3}
2 275y Jgdoz F S st BMp-2E
A LAY A SAFA, Kot A ol delsh, S2A
Fo) #3hE HEARs 5 Uk 7ieg s AT
A AEAE ANAE Aedel 2 deuid dn.
BMP-27} osteocalcin, bone sialoprotein®] promoter2Hid
< AT F dHA Ju”. 28N HHex 28y
3] T35 A 8-S Fobir] flste] BvP-29
g @77k sl i

FARE T IGH 200 (mg/hg) Fokzold 24 U]
BMP22] Ao] el vlske] ZrPAZION ol
2 UERA] 33ktkFig. 16).

ZEA S} APEAIET} E‘%—% ATAEE 2] wlE
o 5 AE 5jo] Az AE WAL 71 Sssol
Aon AA U 2xe) AEste] Fde] B Al EelA
HHEE o] 3289 9 & F Urk led2 A
Ao =ZAT FA AT, YA Yol F
A AFEE Z/AFITE Bar) 9 6)

JGH 200, 400 (mg/kg) Foli-2 €A 1) insulin®] A3
‘d& diz=Tel Blste] Az o= A9
742 A% EckFig. 17). JGH 200, 400 (mg/kg) Fo
T 2, 4, 6FAbIA izl wlEte] fold AP
<.001, p<.01) #2E HERITHFig. 17). ©li= JGH
Fol olrdl Bl A oY T Bz oIg

= Ao AdE HAS e =eol 2 Ae=

3 A

=24 F BERHE PHolr SopEE 7Pg Fash
= 71AE FAdstar =o] Fr)Hs g 8

3 &g gt ALPE BopNEe] FAEE whdshe

7] QAR gl da”,

JGH 200, 400 (mg/kg) Folre &

< diztel vlste] S/ ol 4

2 A&Eeh JGH 200 (mg/kg) FoI7L 2, 4, 6573}

oA, JGH 400 mg/kg Tl 4, 6Fato|A] t o]

H)gte] 494 d=(p<.01, p<.05) /e YeERTh

(Fig. 18). ol iz} Hlawste] JGH Fol= = 4

o] &go] d Fo= AlRHL}

A ) ALpe] 44
A)

B8 A7

5
=
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@ ) APNE e AAE wF 25
B 988 2748 2ol 857 AgEckn wuse
L=, Fe 4T freld QA BTk Bas
ik, 2 Aol el Blske] 278 el 9
A Z7¥eko] okte] Aot ek

Alkaline phosphatase$} osteocalcin®] &4 & F7}A]
71l thste] ool AR o]e] Aol HRkH o=
osteocalcin®| F7Fsh= A7)0l ¢4 WA alkaline phos-
phatase7} S713It}, o= ZopA|Ee] E3laA oA, |
A & 714do] A&EE Al7]9lE alkaline phosphatase?}
T2 T o|F s} FPEHY osteocalcin®]
Z7137] wEelt}”  E o= osteocalcin®} alkaline
phosphatases= A]7]e] z}o]7} Ho|=] gFgtrt,

£ A7eM= JGH FE=2 A Aol S55%
o] HAZEA| ekom(Table 1), ME FAL ol
H|gke] 95% o)de] MlE AEES et QHdSE o=
=K Fig. 5). &7, JGH Fofee FhE 24&
e s Bl & ff 2t Ve (Fig. 1, 2), Als
(Fig. 3, 4 BRI 27 el Wste] 2 ol o}
ERbA] eoh A BAE S sl

In vitroZAAFlA JGH FZ5-2] DPPH radical 27%,
ABTS radical 275 4 23} 5% o]&F 02 radical
27159 S7HE YEbthFig. 6, 7). JGH F&+°| NO,
-1 89 S AANA Ae5s aARHo= FHAas
ot JGH FE=9 418}, dedsos 24 AN
HAo] A& st =gol E A0E AlsH.

FEE AFN K Fole ¥ 3489 E &
Z Yehll= AE A osteocalcin, calcitonin, ALP2]
JorRofEe tael viatel fold Qe Z7HE ek
WrHFig. 12, 13, 19). Insulin®] JGHFRES t)z2rd
Hjste] f-o4d Qe AAaE veRthFig. 17). BAK] A
A} 2 JGH 200, 400 (mg/kg) Fodd thzrel] H]ste]
=9] f2to] FElahl vt 24| {3 ol mEA
YL eS I 7 UATHFig. 19).

ool Yg-g £ B EEie 2E /%
AAfel] FrojHel WS mFloEM HPHom f

o e

o] JAHE AL & & ok FF FHIE B HrEs

K
r

(o}

)
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Efpfol Sd fel mAe s Aura,
RAW 264.7 A|EE o]-ate] 4lst2 =33 A5l gt
E58 Tt eleH, TiE E2EE fEs AFE o
gate] EA g AP A AAGE A9 vt 22
AES Aot

L T55 AAA 7lEwe 7IeA] oletE HEEH
ow W H|&, FeE HEHA] ogith AlESAAE veRt
A AL, 1, Al ZAFNE FAgE A= yERT,

2. DPPH®} ABTS radical &AH5S % o&EFoE
717

3. NO¢} IL-1 8 AL oA Al Azl

4, Osteocalcin =+ 2553} 200, 400 (mg/kg) F-olr
oA o3 A F7MAIHT

5. Calcitonin 3F#-E 4, 652} JGH 200 (mg/kg) 5o
oA, 2, 4, 653F JGH 400 (mg/kg) FolTollx &<
A 7RI

6. CTXII, TGF- 5, BMP-2 &=e S/ Z o 79
Q1 A= YRR 23kt

7. Insulin 3k 2, 4, 67} 200, 400 (mg/kg) Fo
oA folid Al AT

8. ALP ¥R 2, 4, 652} JGH 200 (mg/kg) F-oli
oM, 4, 652} JGH 400 (mg/kg) Folrtolr G214 9l
A S7MZ

9. AP ZHAAPY JGH 200, 400 (mg/kg) FolaollA]

Frjsrgos B fio] e AE Fodt 5
o)
poS

o[} o] Jehh e AEA 49 9% delm 2
3} Belo] = AASl frelHel AE Y,
AR AAE 2 Rl SHEe AL
& 9ol B N BRI Slakel WA
of et Ads B8 5 U Ao YreEct
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