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Objectives The object of this study was to assess the effect of Gyejibokryunghwan
(GBH) on anti-oxidant and anti-inflammatory activities in RAW 264.7 cells and on fac-
tors associated with fracture union in tibia—fractured rats.

Methods The 1,1-diphenyl-2-picryl-hydrazyl (DPPH) radical scavenging activity was
measured to assess anti—oxidant activity. The production of nitric oxide (NO), inter—
leukin—6 (IL-6), interleukin—18 (IL-=18) and tumor necrosis factor-a (TNF-a) in the
RAW 264.7 cells were measured to assess anti-inflammatory activity. The production
of osteocalcin, calcitonin, carboxy-terminal telepeptides of type Il collagen (CTX1I),
transforming growth factor-8 (TGF-8), bone morphogenetic protein-2 (BMP-2) in
serum of tibia—fractured rats were measured to assess the effects of fracture union.
X-rays were taken every two weeks from 0 to 4th week to assess fracture union effect.
Results DPPH radical scavenging activity of GBH was increased according to concen-
tration of GBH in RAW 264.7 cell. NO, prostaglandin E2 (PGEy), IL-6, IL-18 and TNF-a
were significantly decreased, indicating anti-inflammatory effect. Osteocalcin, calci-
tonin, TGF-B were significantly increased in the experimental groups. CTX Il was sig-
nificantly decreased in the experimental groups. BMP-2 was not significantly changed
in the experimental groups. The X-ray showed that the experimental group has better
healing effects on tibia—fractured rats than control group.

Conclusions From above result, GBH has an effect on anti—oxidant, anti-inflammatory
activities in RAW 264.7 cells. GBH showed significant results in factors related with
fracture union and radiologic examination. In conclusion, GBH can help fracture union
and it well be expected to be used actively in clinics. (J Korean Med Rehabil 2019;
29(4):1-14)
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F23Y(Seoul, Korea)©ll A
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B Ao A3t AlA| &3 3K Gyejibokryunghwan, GBH)
< @=UY% B (Daegu, Korea)ollAl T-dskdar, 7o
T3L <HERHE> 0o AL 749 oAl B
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AHEERZ 55782 471 SD rat (120~130 g)< AYE}
BIO KOREA (Osan Korea) 2HE] w1k & A3
U7}HA] I ALE(Purina, Seongnam, Korea)2} &S %“
] FHIH L5 2242°CE FEE 55+15%2
3k, 12417k 12417 (light-dark cycle) 3golA] 2F
AL2A 7] & A3 AL83gTE Fe & A3 A7}
AZA3 SD ratd] AFS 162~172 golAth &
79 & Aol #3 BE AR AEYEa &
P9 d3] o] s e & APSHATHEUH
smecae 18-12-01).
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A €k-2- isopropanol (Sigma Co., Cookstown, NJ, USA),
ethyl ether (Sigma Co.), Dulbecco's modified eagle's me-
dium (DMEM; Gibco BRL Co., New York, NY, USA),
Dulbecco's phosphate buffered saline (Welgene, Gyeongsan,
Korea), fetal bovine serum (FBS; Invitrogen Co., Carlsbad,
CA, USA), dimethyl sulfoxide (Sigma Co.), lipopolysaccharide
(LPS; Sigma Co.), 1,1-diphenyl-2-picryl-hydrazyl (DPPH;
Sigma Co.), 2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid), penicillin (Hyclone Co., Logan, UT, USA), strep-
tomycin (Hyclone Co.), formaldehyde (Sigma Co.), trypan

Table I. The Compositions of Gyejibokryunghwan Extracts

Herb name Pharmacognostic name Amount (g)
Poria cocos Wolf Poria cocos 6
Paeonia suffruticosa  Moutan cortex 6

Andrews
Prunus persica Persicae semen

Cinnamomum cassia  Cinnamomi ramulus

Presl
Paeonia lactiflora Pallas Paeoniae radix 6
Total 30
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blue (Sigma Co.), Prostglandin E> (PGE,) ELISA Kit
(R&D system, Minneapolis, MN, USA), interleukin-1§
(IL-1B) ELISA Kit (Komatech, Daegu, Korea), interleukin-6
(IL-6) ELISA Kit (Komatech), tumor necrosis factor-o
(TNF-a) ELISA Kit (Komatech), Osteocalcin ELISA Kit
(R&D system), Calcitonin ELISA Kit (MyBioSource, San
Diego, CA, USA), Rat cross-linked c-terminal telopeptides
of type II Collagen ELISA Kit (CTXII; MyBioSource),
transforming growth factor-p1 ELISA Kit (R&D system),
bone morphogenetic protein-2 (BMP-2) ELISA Kit (R&D
system) 5= AHE-SFATH

5) 717

7171= rotary vacuum evaporator (Bithi B-480 Co., Flawil,
Switzerland), ELISA reader (Gen5 [Verl.10]; BioTek Co.,
Winooski, VT, USA), 5723137 ](Freezone 6; Labconco,
Kansas City, MO, USA), CO, incubator (Forma Scientific
Co., Marietta, OH, USA), clean bench (Vision Scientific
Co., Dagjeon, Korea), autoclave (Sanyo Co., Osaka, Japan),
vortex mixer (Vision Scientific Co.), centrifuge (Sigma Co.),
deep-freezer (Sanyo Co.), icemaker (Vision Scientific Co.),
plate shaker (Lab-Line Co., Woburn, MA, USA) 274
Z7|(lIShinBioBase, Dongducheon, Korea) 5= AR&-3}

GBH 5%(150 g)ll 4,000 mL2] Distilled WaterE 23
4AIZE T BRFES Foll oS Lo rotary vac-
uum evaporators ©]-8-8t 4t w55 AT 59
BHO 2 freeze dryerg ©]-83l 5271

AYI(GEE 5.4%), Doj7 ke iﬂ% 3-531(-80°C)
of RyslaA agt 5= FFpol 3)4ste] A3}
ek

2) RAW 264.7 cell2| Hi

FAAZHE RAW 264.7 cell& 50 mL FHE o]5A|
# PBS 9 mLg ¥ AEZE /A7 Fof| 1,200 rpm

o) £E2 5B F YR F, 44 AR

o Al27F = FE 1% penicillin?} 10% FBSE =
’d¥l DMEM®I| 1 mL o] F-{AIZTE 100 mm dish 2]
ol 9 mL ¥jAE ¥, AEE EFAIZ F Az
(37°C, 5% CO,)= o]&3te] mjoFslict. AlthuieF 3
TE 103] ©o|3IR S th AEES AHElshr] el 24
AZFS AL AAT

= T10
3) M= =4

RAW 264.7 cell2 96 well plate®ll 4] 1x10° cells/well
2T 5 2407 B vtk A AR A=
& Yoz wASY A, GBHE 10, 50, 100, 200,
400 pg/mLe] F== AT Foll 24413t S viFe}
ATk vjeFst 3ol 10 uLe] water soluble tetrazolium salt
solutiong 7+t 3 AZHF71(37°C, 5% COnE Ol%
5‘]‘031 308 =<t v AIATE 183 450 nmol A 5
SAsl] tiz2atol] gk Al /‘g—‘—?__r—"—
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GBH FZ&&-2 10, 50, 100, 200 pg/mLe] =7} ==
= AT 150 uLe] GBH F=E3 ogh22 83
A1Z1 0.2 mM DPPH §9-& 7} 100 uLA 4301 37°CellA
3087 WwHAIZl 3 517 mollA §3 = =42 stk
DPPH -&-949] tjztoll= ol e85, A5 thxrell=
THTE YoM HAZE LATh DPPH radical &H &

& obehe] 4oz AL,

(1) NO (nitric oxide) &8

NO9| F5+= griess reagent system= ©]-83}o] vljF
B Yol Al ZA3IATE RAW 264.7 cell-2 96 well plate
A 1x10° cells/well & F-5-3F 5 24417t B2t w3}
otk wiek = wjekelS A2 wAISII L N1 buffer 50 pL
£ A2F2] wellell Ag]ate] 204 107 &<t REA]
Z1 5, N2 buffer 50 pnLE 2H2+2] welloll A 2jskal 102
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B WA BHS & FFEE 540 nmollA| S8
Atk N0 5% AL nitrite standard = T
A& o] &3 Th

(2) PGE; &%

GBH FZ&-2 10, 50, 100, 200 1g/mL2] F=7} =
= FJYAATE ZF wellol]l 50 uLe] primary antibody
solutionE ¥ & 500450 rpm o2 AAE +H A=
npo] A2 ZHO|E Mo]A((0.12" AE)lA 1ARF A
HolAsIAt ZYo)ES MAEIA| ¥al 7 wellel] 50 uL
2] PGE; conjugates 75+ & Al SH°0|E A= d11
Ao]F(0.12" A=)l A2l 2417t F2F vkt Tk
Z} well< aspirate3tal A M3 (400 pL)E AHE3t F
43] AlAg 3 7+ welloll 200 pL2] substrate solution-=
A7Vt s Apdslal, A2olA 308 A= 7tk
T2 2} wellel] 100 uL2] stop solutionS 5713kl 450 nm
NN FB=E AU

(3) Cytokine &8

12 well plate®llA] RAW 264.7 cell 2 1x10° cells/well
2 BT 3 24418 Sk vikskith vl 3 vk
< A2 nAEt GBH &< 1, 10, 100 #g/mLe]
EEF LPS 1 pg/mle] TEZ X elste] AZu]dr]
(37°C, 5% CO)E ol&3t 24A3F & AnfgFakal
o} YARE o] Lofzl FHHOE Lumine x5 ©]§
3] IL-1p, TNF-a, IL-62 =43}k

I mgkg SHEE 54U FA8H v
sttt v & dde=e] A5 sluEE $Hd &
Sem, T 2 mme @47 o g

g8 A S AR 7
3.5

=2
do
>
N
R
<
N

3 em, 7] 200 g9 #=2 H FF "GojzZh
Xray® 24E RIS & (F)=Asste] Aot ~
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At A@e Adstdh A 274} 3574, 45321
Zt 15T 3uk ) 2T 19 13], 29 2A4]of 2
ofx =AY Zhol=ziRlel wWel SD rat 7102 100 g
F AR 38 8320 1 mLE 9A ¥55 2 mLA
A7 Folsiaitt A7kt F% At Aol skt A
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E

Folg AN

A

8) &3 =22

A 0, 1, 2, 3, 4521 ethyl etherZ 1} 3F 5 A%
A Qo] oz dAe AFH AL, 15811 3,000 rppm
o] =2 A EElsid SHRE dHAJIAES A

Sk

O
=TT

9)

K
il
It

21 OIX}

i
0zt

(1) Osteocalcin &8

Osteocalcin osteocalcin ELISA kite] SHWHE o
g3t S ZF wellll biotinylated osteocalcinS-
100 uLA B33k 3087F plate mixing A ZES
Yttt ZRE plates washing % 8H 02 AJHgh
ol primary antibody, primary incubation buffer, stand-
ard, control, @3-S Y11 1A7F 52 plate mixing= 3F3
Tk 71 %, washing ¢+ 802 thA| AIXTE F 2} well
o secondary antibodyE 100 pL% Fo] 152Xt plate
mixing< 3}, stop solution 100 pLE 22 % ELISA
readers ©]-83t 450 nm IFFANA FFEE SASH
Ak

(2) Calcitonin 2 CTX Il &4

Calcitonin 2 CTXII+= calcitonin®} CTXIT ELISA kit
o] S-S ol8ste] SABIATE 7 welloll standard,
control, @& 50 pLA E53}3, horse radish perox-
idase-conjugate 100 pL= 7}ske] £33 H, 37°C9] <l
Frolgjol] ol 1A17F 53k ¥hEAIHTE BES- ¥ washing
45 8N o= M|H3}3L chromogen solution 8- 100 plL
A e 5 thA] 37°CE] QlFlolEfol|l A 1583t §ES
A Z T} o9 O. 2 stop solution 50 pLE ¥
readerg ©]83t 450 nm oA FFEE S
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(3) TGF-8 & BMP-2 55

TGF-f ¥ BMP-2& TGF-B2} BMP-2 ELISA kite] &
RS o] 8at] SAsIATE 94, TGF-p S-S
sled @A 40 pLoll 1 N HCL €42 7)) 37°C<] 21574
oJElell A 1043 ¥H&AIZ] F, 10 pL 1.2 N NaOH/0.5
M HEPESE &3l &S =tk 11 % 7 welld
TGF-B S-S 913l A assay diluentE 50 pLE €U OH,
BMP-2 =42 9aiAE 100 pLs ¥S H standard,
control, & 50 uL & 23 TGF-B 54 plate= 2AI1Zt
&<k 37°CY] Aol oA ¥H-3A17]aL, BMP-2 SA
plate™™ mixing-= AIFTE 71 ¥ washing €+ 84O = A
& 3kar 100 pL2] TGF-B conjugate£} 200 pL2] BMP-2
conjugateE 2] THA| 2 AIZE F2F HESAIF T HES &
A=} washing 45 800 2 A 2|S}aL substrate solution-S-
7} 100 uL} 200 pLE gl 3023+ ¥H-3-A17]1 AL stop
solution 100 pL¥} 50 uL= #3t] ELISA readerg ©]§
stod 450 nm A FREE SHSIATH

10) LARd AL

A3 0, 2, 452}l Inalyzer (Medikors Inc., Seongnam,
Korea)S A3} Xray #9S A3 TH

3. SAIX=]

SPSS 18.0 57 2 13)(1BM Corp., Armonk, NY, USA)
S o] g3l A= Ht + FFH X (meantstandard de-
viation) 2 ZEA|S}IL one-way repeated analysis of variance,
post-hoc Duncan< ©]-838k] p<0.05, p<0.01, p<0.001

Gzold el e AEHT.

7531]—» »
1. ot

1) RAW 264.7 cellOfl T3t MZ =

RAW 264.7 celloll A M2 54 S48 A9, tizas
100.0£1.2%2 YERA-S w] GBH FZE2] 10, 50, 100, 200,
400 pg/mL =004 98.37+2.6%, 97.60+1.3%, 95.55+3.6%,
91.1043.84%, 87.93+2.74%2] M| WEES UERU L,
BTARCE frolatAl= AN 400 pg/mLoAA 10% ©]
o) MarsAdo] IEEo] B AFoA = 200 pue/mL F
RS AP EE AASYKFig 1)\

(%)
100

80 +

60

40

20 -

0 : : : : :
0 10 50 100 200 400

Concentration(pg/m¢)

Fig. 1. Cell viability of GBH extract in RAW 264.7 cells. Each cell was treated with 0, 10, 50, 100, 200 and 400 rg/mL of
GBH extract for 24 hr. The results were presented by the meantstandard deviation from three independent experiments. GBH:
Gyejibokryunghwan.
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1) DPPH radical A&

GBH F&&9| 5o 12 DPPH &A&S AT

A 5 o]EA 0 F radical 2A%°] Z71S BY
THTable 1I).
3. gaz a5

1) NO 8%

RAW 264.7 cello| 4] GBH &2 v%0] WE NO
ARFS ST A3, s5 oEX 0 Z NO AAdE]

sk on tizatol Biske] 200 pg/mLe] FEoA
281 A1(p<0.05) 748+ THTable III).
2) PGE, AMiM2f

RAW 264.7 celldlA] GBH £ZE9 ®Zo| ws

Table IL DPPH Free Radical Scavenging Activity of GBH
Extract at Various Concentration

Treatment (#g/mL GBH extract) Scavenging activity

10 11.8+0.6
50 23.7+0.3
100 442414
200 62.643.0

Values are presented as meanststandard deviation.
DPPH: 1,1-diphenyl-1-picrylhydrazyl, GBH: Gyejibokryunghwan.

Table III Effect of GBH Extract on LPS-induced NO Production
in RAW 264.7 Cells

T o|EH O E PGE, A
Aeko) 7Aaslg o t)zTtel vk 200 pg/mLe] =
SOl fol3tAl (p<0.05) A3t THTable IV).

3) Cytokine 2A32f

(1) IL-18

RAW 264.7 cellol|l4] GBH FE&29] s=0l W= IL-1B
AREES 243 Ayl B o|F2 07 [L-1p A Ho)
st om izl Bk 100 1g/mLek 200 #g/mL
o] FZolA F2JEHAI(p<0.05) THA3FATHTable V).

() IL-6

RAW 264.7 cellol Al GBH F252] v50 wE IL-6
AFS 243 A3} 55 FEZ 0 Z [L-6 A Fo)
sl om izl Bk 100 1g/mLet 200 18/mL
o] FEoA #23HAl(p<0.05) ZHA3HATHTable VI).

Table IV. Effect of GBH Extract on LPS-induced PGE, Production
in RAW 264.7 Cells

Treatment PGE; (pg/mL)

Normal group 72.3+0.9

Control group (#8/mL GBH extract) 779.8+8.7
10 754.4+£21.7
50 651.2+14.1
100 620.6+4.9
200 517.4+45.5

Values are presented as meanststandard deviation.

GBH: Gyejibokryunghwan, LPS: lipopolysaccharide, PGE:
prostaglandin E,,

“significantly different (p<0.05).

Table V. Effect of GBH Extract on LPS-induced IL-1B Production
in RAW 264.7 Cells

Treatment NO

Normal group 9.5£1.0

Control group (#8/mL GBH extract) 100.0£12.3
10 91.8+11.1
50 81.0£11.5
100 71.9£10.6
200 63.248.8"

Treatment IL-1B(pg/mL)

Normal group 114.9+1.0

Control group (#8/mL GBH extract) 258.4+19.9
10 246.0+17.7
50 242.3435.5
100 191.9420.0"
200 183.8+36.5"

Values are presented as meanststandard deviation.

GBH: Gyejibokryunghwan, LPS: lipopolysaccharide, NO: nitric
oxide.

“significantly different(p <0.05).
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Values are presented as means+standard deviation.

GBH: Gyejibokryunghwan, LPS: lipopolysaccharide, IL-1p:
interleukin-1f.

“significantly different (p<0.05).
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(3) TNF-a

RAW 264.7 cellol|A] GBH F&E&2] %ol 12 TNF-a
AARTFES S4% Ao, 5 oEH 02 TNF-a Aol
astdom ozt vlsk] 200 pg/mLe] F%olA
A (p<0.05) FHA3FATH Table VD).
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Table VL Effect of GBH Extract on LPS-induced IL-6 Production
in RAW 264.7 Cells

A 15 PA0 2 AE AF & S78% A3, GBH £
T2 A 4 A g2l vlsl 728 Al(p<0.05) 5
7F5FAtHTable VIII).

2) Calcitonin AAZF

GBH F437} calcitonin Aol WX& G938l
St A= ZIES 3 0FARE 4FAHA] 15
HAoE dHS AH st A4 43 GBH FAL L
AF 47N Atz Bls) el 8HAl(p<0.05) F7F
3 tH(Table IX).

Table VIL Effect of GBH Extract on LPS-induced TNF-a
Production in RAW 264.7 Cells.

Treatment IL-6 (pg/mL)

Normal group 76.1£1.9

Control group (#8/mL GBH extract) 368.7+31.6
10 335.7£25.0
50 316.4£25.0
100 278.7+49.0°
200 186.4%11.4°

Treatment TNF-a (pg/mL)

Normal group 78.1+1.3

Control group (#8/mL GBH extract) 3,270.44324.4
10 3,214.9£186.6
50 3,083.6+279.1
100 2,810.2+205.7
200 2,635.3+273.0°

Values are presented as meanststandard deviation.

GBH: Gyejibokryunghwan, LPS: lipopolysaccharide, IL-6:
interleukin-6.

“significantly different (p<0.05).

Values are presented as meanststandard deviation.

GBH: Gyejibokryunghwan, LPS: lipopolysaccharide, TNF-a:
tumor necrosis factor-a.

significantly different (p<0.05).

Table VIIL Effect of GBH on the Osteocalcin Level in the Serum of Tibia-fractured Rat

Group 0 week 1 week 2 weeks 3 weeks 4 weeks

Normal 0.7240.04 0.69+0.02 0.73+0.03 0.73+0.05 0.74+0.04

Control 0.62+0.12 10.36+0.09 9.98+0.48 8.95+0.45 4.49+0.24
GBH 0.774+0.02 10.17+0.38 10.80+0.79 10.13+0.24 9.72+0.65"
Values are presented as meanststandard deviation.

QBH: Gyejibokryunghwan.

significantly different (p<0.05).

Table IX. Effect of GBH on the Calcitonin Level in the Serum of Tibia-fractured Rat

Group 0 week 1 week 2 weeks 3 weeks 4 weeks

Normal 2.40+0.05 2.28+0.43 2.41+0.08 2.514+0.05 2.21+0.05
Control 2.51+0.05 2.21+0.21 2.24+0.26 2.53+0.08 2.83+0.56
GBH 2.53+0.05 2.40+0.43 2.11+0.08 3.46+0.05 4.57£0.05"

Values are presented as meanststandard deviation.
GBH: Gyejibokryunghwan.
“significantly different (p<0.05).
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3) CTXII W&

GBH £47} CTXII A o] mx|= Aake sHols)
12 AE AL 83 0F2EE 4F2HA 13 3
Aow ¥ AFstel 4T A3, GBH FolT2
AR 37l ol wish FelakA(p<0.05) FHa
3} TH(Table X).

4) TGF- 4493

GBH %017} TGF-p A4 %] mx = ek Sels)
7] §15ke] AT AL AT 0FARE 4FAAA 1
% 402 YRS A 24 A%, GBH Folr
& A9 37N el Hlal folsAl(p<0.01) %

7] fEte] A= =4 & -?r‘ﬂa?:’l' FARE] 4527HA] 15
223 A}, =73} GBH &
3t zbo]7} AT Table XID).

GBH %oi7t ZZe| BAFq) mAE J32 5l
S AT B AW GRE 4744 2F 4L

= EHE%I 81 GBH Fol 242} 3v}el¥] & Xeray &

< 3IAh tEE 3uke] 25 0FARE 4531744
*R,-_i_Ol T Hele] AAM] BFEAT F3te] of
2] go] o] R0 x| UUTHFig. 2). W, GBH T+
At B Z4A1A0] 719] flojA|aL wjo] &3o] F-is}
A BEEH CE Al BEEY vzl Bls)

718t Table XI).

gho] 3" wgo]l AFE I THFig. 3).

5) BMP-2 M-

GBH 547} BMP-2 A&l )= 32 s}

Table X. Effect of GBH on the CTXII Level in the Serum of Tibia-fractured Rat

Group 0 week 1 week 2 weeks 3 weeks 4 weeks
Normal 871.3+42.4 961.4428.3 911.3£14.1 881.3£28.3 911.3+14.1
Control 911.3£70.8 1,231.8+184.1 1,101.6£56.6 1,362.0+28.3 1271.9£70.8
GBH 951.4+42.4 941.4428.3 851.2+14.6 931.4+70.8" 911.3+42.4
Values are presented as means+standard deviation.

QBH: Gyejibokryunghwan, CTXII: carboxy-terminal telepeptides of type II collagen.

significantly different (p<0.05).

Table XI. Effect of GBH on the TGF-f Level in the Serum of Tibia-fractured Rat

Group 0 week 1 week 2 weeks 3 weeks 4 weeks
Normal 499.78+1.52 498.70+1.83 501.29+2.44 498.91+2.13 499.35+0.91
Control 499.78+0.30 1,105.44+71.50 1,053.58+37.28 1,021.17+59.28 590.964+23.52

GBH 527.87+43.08 1,238.76+7.63 1,252.16+15.58

1,185.60+56.53"

848.53+35.13

Values are presented as meanststandard deviation.
GBH: Gyejibokryunghwan, TGF-f: transforming growth factor-p.
“significantly different (p<0.05).

Table XIL Effect of GBH on the BMP-2 Level in the Serum of Tibia-fractured Rat

Group 0 week 1 week 2 weeks 3 weeks 4 weeks

Normal 150.60+1.84 149.30+4.91 150.17+1.22 149.73+4.29 144.96+2.45
Control 150.17+1.22 184.46+17.80 198.65+17.80 165.36+5.52 168.4+25.77
GBH 126.43+2.03 182.83+27.93 172.05+13.71 141.16+0.50 144.39+17.27

Values are presented as meanststandard deviation.
GBH: Gyejibokryunghwan, BMP-2: bone morphogenetic protein-2.

8 ] Korean Med Rehabil 2019;29(4):1-14.
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0 week 2 week 4 weeks

Name A
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Fig. 2. Image of bone regeneration using X-ray in control group. The portable X-ray system was used to take a tibia X-ray after
anesthesia of rat. Circle indicated the fracture site. Control group: The tibia-fractured rats were treated orally with distilled water.

0 week 2 weeks 4 weeks

Name A

Name B

Name C

Fig. 3. Image of bone regeneration using X-ray in GBH group. The portable X-ray system was used to take a tibia X-ray after
anesthesia of rat. Circle indicated the fracture site. GBH group: The tibia-fractured rats were treated orally with GBH 200 mg/kg/day.
GBH: Gyejibokryunghwan.
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