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Objectives The present study was designed to find out the therapeutic effects and
possible underlying mechanism of Buja-tang, a herbal complex formula on ex-
perimental monosodium iodoacetate (MIA)-induced osteoarthritis.

Methods Osteoarthritis models were created via intra=joint injection of MIA (50 ulL
with 80 mg/mL) in rats. Rats were divided into five groups and each group consisted
of seven. Normal group was not injected MIA and did a normal diet. Control group in—
jected MIA and received distilled water. Indo injected MIA and oral administration of
5 mg/kg of indomethacin. BJTL injected MIA and oral administration of 100 mg/kg of
Buja-tang. BJTH injected MIA and oral administration of 200 mg/kg of Buja-tang. We
analyzed weight—bearing ability of hind paws, oxidative stress related factor, anti—
oxidant protein, inflammatory protein, inflammatory messenger and cytokine in joint
tissue. Pathological observation of knee cartilage tissue structures was also per—
formed with hematoxylin & eosin and safranin-O chromosomes.

Results Weight—bearing ability of hind paws showed a tendency to reduce pain. The
incidence of nicotinamide adenine dinucleotide phosphate oxidase and p22°" in ar-
ticular tissue was significantly reduced, and the incidence of nuclear factor-erythroid
2-related factor 2 and heme oxygenase—1 and superoxide dismutases was sig—
nificantly increased. The incidence of phosphorylated inhibitor of kBa, nuclear fac—
tor—kappa B p65, inducible nitric oxide synthase, cyclooxygenase—-2, tumor necrosis
factor alpha, interleukin (IL)-6, and IL-13 decreased significantly. In pathological ob-
servation, cartilage tissue damaged by MIAs in biopsy has significantly recovered
from Buja—tang administration.

Conclusions Buja—tanghas anti-inflammation, antioxidation and pain relief effects. So
this is thought to inhibit the progress of osteoarthritis in rat caused by the MIA. (J
Korean Med Rehabil 2021;31(1):17-32)
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1. X2
1) Aot

g F A8 MIA, dithiothreitol (DTT), phenyl
methyl sulfonyl fluoride (PMSF)+ Sigma Aldrich Co.
(St. Louis, MO, USA)ZF-E 743 2™, indomethacin
2 SKAWZJ200; A, F=holA FYUJTE Zoletile
50 mixtures= Virbac (Carros, France)o| A T+3it} 13}
A nuclear factor-erythroid 2-related factor 2 (Nrf2),
p22PhX inhibitor of kBa, heme oxygenase-1 (HO-1), su-
peroxide dismutase (SOD)%} nuclear factor-kappa B p65
(NF-kBp65), tumor necrosis factor alpha (TNF-a), inter-
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leukin-1beta (IL-1pB) interleukin-6 (IL-6), cyclooxygenase-2
(COX-2), phosphorylated inhibitor of kBa (p-IxBa), in-
ducible nitric oxide synthase (iNOS), B-actin, histone3}
22} &A= Santa Cruz Biotechnology (Santa Cruz, CA,
USA)NA FU43FA T} B3 nicotinamide adenine dinu-
cleotide phosphate oxidase (NOX4)= Life Span Bio
Sciences (Seattle, WA, USA)ZHF-E slo] AME-3it)
18] protease inhibitor®?} ethylenediaminetetraacetic
acid (EDTA)x Wako Pure Chemical Industries (Osaka,
Japan)©l|4], Enhanced chemiluminescence (ECL) Western
Blotting Detection Reagents Molecular Probes (Eugene,
OR, USA)°llA], nitrocellulose membrane= Amersham
GE Healthcare (Buckinghamshire, UK)ollA 79 & Ag
ol ARg-3lit}. BCA protein assay kit= T2 A 3}
7] $13l Thermo Fisher Scientific (Waltham, MA, USA)
ANA FUA3T
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2 AgoA AREE Aol ofdl= THEEE D
w2l US| BT, )ollA Fheka ZA Fofl A
gatRem 139 &2 Table 13 ZTh

b7 <Al 149.7 ¢ w3l S/ 1,497 mLE T8t
o 2AE G FEV|E FESh] A2 Ae e
FHAAANA FFAZ F 54 Ax7|E A
2 W15 325 BIT) 197 g (5 13.16%)S
o W7E FEES ARG HEE A7HA] BER
(-80°C)3}3i Tt
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Table I. Composition and Amount of Buja-tang

Pharmacognostic name Amount (g)
Aconitum carmichaeli Debeaux 3.75
panax ginseng C. A. Meyer 3.75
paeonia lactiflora Pallas 3.75
Cinnamomum cassia Presl 3.75
poria cocos Wolf 3.75
Glycyrrhiza uralensis Fischer 3.75
Atractylodes macrocephala Koidzumi 5.625
Zingiber officinale Roscoe 9.3
Total amount 37.425

4) 2717

Aol AR 717152 ERFZ7/(DWT-1800T; T
&, A&, 3=, vortex mixer (Stauart, Staffordshire, UK),
5] =45 Z7](Buchi B-480; Buchi Labortechnik AG,
Flawil, Switzerland), (‘§7)31&A4EE]7](Megal7R;
A A3}, A, jh=), FEAZ7)(FD5508; Lalvto] 2
Hlol2, =, &) AAAFTATIAF), FF, =),
A F53+="37](incapacitance tester; Linton Instrument
Co., Palgrave Diss, UK), tissue grinder (Bio Spec Product,
Bartlesville, OK, USA), Sensi-Q2000 Chemidoc (Lugen
Sci Co. Ltd., Fd, g=)o|Ath

2. YUY

1) 1,1-diphenyl-2-picrylhydrazyl (DPPH) 2tC|Zf

el Sikst a5S Wrksk] 91ske] DPPH free
radical 2AHE Z&JTHY, 0.2 mM2] DPPHEY
(100 uL)¥ fH 7552 S =RE 3493 89100 pLyS &
gale] 37°C AL9] Aol 3087 F F 4% 540 nm
ol A3} o™, L-ascorbic acidS YATIRTOE
B Ao ALgETE 3T ol 4S AHESHY
e Tk

DPPH 2z &75(%)
= {(ODcontrol - ODsample)/ODcomml}Xl()O
ODcomrol: /\] =57 ]’ E@E] X] %‘% -g-Sg-E

ODsample: }\] —?’—7]‘ _;‘T_?‘]S:][-‘Q__ %%E

2) 2,2’ -azino—bis(3-ethylbenzothiazoline—6-sulphonic
acid (ABTS) 2tC|& AHs &8

W7ol sl E5-2 B7iskr] $18tke] ABTS free
radical 227"& &Y. 7 mM©] ABTS&H4 % 2.4
mM2] potassium persulfate S &3 F A9 420
FAHE oF 16413F o7 A7 & ABTS'S 94 A
415 nm2| FF=A 0.70+0.027} HEE oL 2 3
A3k 314E SN 95 uL)oll HiFE 5 uLE 71ek &
1583 WAt F3 55 54313, L-ascorbic acid
= B AgoA o ® ARSTE F3 5 of
o] 25 AMgste Zs Tl

o

ABTS &HZ 275(%)
= {(ODC(’"tml - ODSilmlﬂe)/ ODcontrol}Xl()O
ODcomrol: }\]—?’—7]' E@'HX} ok %3&-}_
ha

1- O
1o«
ODgampie: A1 57 Z3He F33 %

© A (Normal), MIAZ Z
A = § SHRTE AT FA tE7(Control),

% indomethacin 5 mg/kgS F
&%t F(Indo), MIAZ ZTEY = 5 K155 100 mgkg
S 53k H(BITL), MIAZ Z3HEYE 7= 5 15
200 mgkgS £ FBITH)OZ F 5712 Aoz
Eoglom ZF o 7ule]y wi4:A1Z T Indomethacin
IS SRl 59 25 w9 w22 ARE

AT Folski
4) MIAO| Q|5+ SRS Qut

ol A|?] zoletile mixture 3.5 mgkgS B Fo=Z
AE AT LEE S FHE Fo] AR
5 ZWELS F=st7] 9Jste] MIAE insulin FAL7]
(BD 31 G; BD Medical-Diabetes Care, Franklin Lakes,
NJ, USA)E AH8ste] 9= 52 #3d7 diell 50 uL
(80 mg/mL)% Ttk MIA Fof dFY Fof 20
ol FEHUEA Felste] TGl HLE AF

Argste] ARE-SI.
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HFOZ LA o] EE&(%; food efficiency ratio, FER)
< A=Y
(1) ®MZ(body weight, BW)
O Ase Wsk 2 HH 02 13] S8 24
TLE ARt AT 43k 7153HATh

@ & A% Z7}K(weight gain): Final BW (g) - Initial
BW (g)
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o Fo} 27Y Fof| A7 ). AFHR}SE 7
o-gat] AAXLYHA A Y& W 9EH X T
FAE SAAT MIAC o8 T He] Fr=wH F
+ MIAE FARBHA g2 & theld AlFS AR5t
=77 (tester)2] AX|ti(holder) $1ol A1 YA A} o]
o #HS = 242 HEA(gE 53 A=At A
Ao A= TvEdo] dd L E8F Y AT
Fatge] thste] 9 At (WY Avkel)e AT F
stFe S = AT Fab vleS Alteta, BT
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HdzHe) NS YSde] Ty W 2

MgCl,/1.5 M sucrose/15 mM CaCl,/100 mM Tris-HCl
[pH 7.4)S & 412 % 0.1 M DTT9} Thil s 849
A Al(protease inhibitor)E 571511, buffer AS ¥ 5
Z2An}7(tissue grinder)Z 2 F-2i3Fe] NP-40 (10%)
|92 F7HI 2083 I flo WAE F 283t
12,000 rpm o2 YA FEEJste] FSAAZA TS
Ao AZeS A7) 23l NP-40 (10%)°] F71=
buffer A°ll 23] 2 Mol 100 pL2] buffer C (50 mM
HEPES/50 mM KCI/1 mM DTT/0.3 mM NaCl/0.1 mM
EDTA/0.1 mM PMSF/10% glycerol)S F7}5ke] ThA)
FRAIA vortexE 10 (P02 33] AAIFT 107
ZFA S Z 12,000 rppm (4°C) 0.2 U4 E 3k & o)
e ASAE dof -80°ColA 7 Alzds W
B B- =2 HEFEe] NOX4, p22°, COX-2,
p-IkBa, iNOS, TNF-a, HO-1, IL-1pB, IL-6, SOD, B-actin,
31 2] NF-kBp65, histone, Nrf2 ©H32 288 A33}7)
23ke] 8-15% SDS-polyacrylamide gel-S ¥H= & 10-12
ng® TS 27)955t acrylamide gelollAl UE
Z2/4-F-4"(nitrocellulose membrane) 2.2 ©]FA|H T}
7] 9% H membraneo] V1A sh= 12 FAE A
BF o, 4°Coll A &R 7d FHovernight) A1 X! $- phos-
phate buffered saline with tween 20 (PBS-T)Z 8&u}t}
63| 3731, 13} Aol &gt 22 FA(PBS-TZE 1:5,000
o7 FAHYE ARESt] AollA] 1A1ZF 307 BESAIR]
T PBS-T= 8intt} 53] Al A3t} B3+ ECL solution
(GE Healthcare)oll =FA]7]31, Sensi-Q2000 Chemidoc
off ZAIA she Tild HHS SRlstar vhA, Id
H bandE AF3H7] $131 ATTO Densitograph Software
(ATTO Corporation, Tokyo, Japan)E ©|-8-3t}h. 2t + &
W 2 AT O R Vi & ATE H
Z YEPAth(represented as 1).

A2 &3]3ttt AR 7] (radiographic
technique)S ©]-&3te] &3] 75 Hrg & vt
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2E A% A= meantSD ¥ meanstandard error
of measurement® YEFH S, SPSS program Version
22.0 (SPSS Inc., Chicago, IL, USA)2 = one-way analy-
sis of variance AL st oM, BAA FoA Hrl=
Dunnett's multiple comparison testE AAIFATE w34
st 28l a3 oFE A Abeldll fold2
p-value<0.05%1 7% froldol A= 4-v-=2 BT

<
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1. DPPH L& AHs

Buja-tang®| ¥} 445 £49317] 913l DPPH &+
Oz 2AGS BA4% A¥, &5 &2 5% DPPH &
Aso] Z7FIth DPPH &A%< ICs# 2= YERNSL
< 1 166.99+0.56 pg/mLE ERGTHFig. 1).
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DPPH radical scavenging activity
(%)

o

05 1 25 5 10 25 50 100

Concentration (pg/mL)

2. ABTS 2tC|d AHS

Buja-tang®| &4+t S44S v‘f‘ 5‘}7 | 913l ABTS &
Mes T4 23, 87 o ABTS 7#01
37Ktk ABTS &7%< IC %k 2 YeERflE o

237.86+0.50 pg/mLo]THFig. 2).

T g WREH APEsE TR SHE Al Wst
(g)= AT 43.8+10.1, THZT 46.4+6.2, Indo 49.8+12.8,
BJTL 52.0+3.6, BJITH 44.0+3.1= YEPTH MIA 3t
$ 149318 AT S04 BE AdTolA Asol F
ko, AT 7HY] fFeolde §lItHTable 10).

2ol F&-S AT 20.2+4.7, THET 21.4+2.9, Indo
22.9+5.9, BJTL 24.0+1.7, BITH 20.3+1.4°.2 UEFtL
AT 7he] Fold2 UUTHTable D).

4. HCf2| NS Fote| Hat

A Ay As Fat HlES 10022 a4 4
04 site] As H3 |ss Hrigk A3, MIA £
7Y 5 tiET 207.16£30.30, Indo 167.34+8.52, BJTL
177.31£22.44, BITH 131.59+9.752 Ve om At
2T MT 94 ztols Bk T3k 14Yoll= of
Z* 171.8949.00, Indo 155.81+6.09, BITL 163.81+10.87,
BITH 151.97+13.512 UeRtow AATd oz

A
)
-
B o ©
5] =3 ) 8
. 1

DPPH radical scavenging activity
(%)
8]
o

o

0 1 25 5 10 25 50 100 250 500 1000

Concentration (pg/mL)

Fig. 1. Scavenging activity of Buja-tang on DPPH free radical. (A) DPPH free radical scavenging activity of L-ascorbic acid,
(B) DPPH free radical scavenging activity of Buja-tang. DPPH: 1,1-diphenyl-2-picrylhydrazyl. All values are mean+standard

error of measurement of triplicate experiments.
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Fig. 2. Scavenging activity of Buja-tang on ABTS free radical. (A) ABTS free radical scavenging activity of L-ascorbic acid,
(B) ABTS free radical scavenging activity of Buja-tang. ABTS: 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid. All values
are meantstandard error of measurement of triplicate experiments.

Table IL Body Weight Change of the Experimental Groups

Ghisw Init%al Fin?ll Body weight
body weight (g) body weight (g) change (g)
Normal 311.6£5.7 348.9+7.8 43.8+10.1
Control 301.145.6 358.7+4.9 46.4+6.2
Indo 297.3+4.4 347.1+13.4 49.8+12.8
BJTL 296.348.7 354.3£10.0 52.0+£3.6
BJTH 303.1£9.6 347.14£8.1 44.0+£3.1

Results are meantstandard deviation (n=7/group).

Normal: normal rats, Control: MIA-induced osteoarthritis and distilled water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats.

MIA: monosodium iodoacetate.

Table IIL Food Intakes, Body Weight Change and Food Efficiency

Ghisup Food intakes Body weight change Food efficiency ratio
(g/day) (g/day) (%)

Normal 24.1£3.7 4.9+1.1 20.2+4.7

Control 24.4+1.1 5.2+0.7 21.4£2.9

Indo 21.3%1.0 5.5+1.4 22.94+5.9

BITL 27.3£3.2 5.8+0.4 24.0£1.7

BITH 23.0+0.8 4.9+0.3 20.3+1.4

Results are meantstandard deviation (n=7/group).
Normal: normal rats, Control: MIA-induced osteoarthritis and distilled water treated rats, Indo: MIA-induced osteoarthritis and

indomethacin 5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats.
MIA: monosodium iodoacetate.

>

Rt frolRt AfolE BT AT thxatol wlsf oF ol S AATH Table 1V).
AP ZFelA sline] AE Ferh daEglov
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Table IV. The Relative Changes of Hind Paw Weight Distribution

Group 0 day
Normal 100+6.44
Control 234.36+41.36"
Indo 217.314£25.95
BJTL 226.37+19.40
BJTH 226.26+20.23

7 days 14 days
100+2.64 100+4.77
207.16£30.30% 171.89+9.0%#
167.344+8.52 155.81+6.09
177.31+22.44 163.81+10.87
131.5949.75 151.97+13.51

Results are meantstandard deviation (n=7/group).

Normal: normal rats, Control: MIA-induced osteoarthritis and distilled water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced

osteoarthritis and Buja-tang 200 mg/kg treated rats.
#5<0.01, *p<0.001 vs. Normal.

v -y iS4

3
£ 10 | 1
)
-4
N
)
z
€ o5

0.0

Normal Control Indo BJTL BJTH

Fig. 3. Effects of Buja-tang on NOX4 expression. Normal: normal
rats, Control: MIA-induced osteoarthritis and distilled water
treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats. NOX4:
nicotinamide adenine dinucleotide phosphate oxidase, MIA:
monosodium iodoacetate. Results are meantstandard deviation
(n=7/group). #p<0.01 vs. Normal and "p<0.05, “p<0.01 vs. Control.

NOX4e| od-& gIgh A3, F4 1.00+0.08, T
Z 1.35+0.07, Indo 0.95+0.08, BJTL 0.97+0.15, BITH
0.97+0.142 VER}A tizFol| Bls] Indo (p<0.01),
BITL (p<0.05), BITH (p<0.05)°ll4 f-2]3tA] ZHAa3ith
(Fig. 3).

pzzphox

p-Actin |
1.5 -

0.5 4

(fold of Normal)

0.0

Normal Control Indo BJTL BJTH

Fig. 4. Effects of Buja-tang on p22"™ expression. Normal:
normal rats, Control: MIA-induced osteoarthritis and distilled
water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced
osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH:
MIA-induced osteoarthritis and Buja-tang 200 mg/kg treated
rats. MIA: monosodium iodoacetate. Results are meantstandard
deviation (n=7/group). “p<0.05 vs. Control.

2) p22Phox 2

p22rere] WhE-g BRI Ax, A4 1.00+0.06, T
Z* 1.10+0.06, Indo 0.89+0.04, BITL 0.84+0.08, BJTH
0.81+0.09% UER}A], thzel| HIa| Indo (p<0.05),
BITL (p<0.05), BITH (p<0.05)°llA f2]3tA 743tk
(Fig. 4).
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1) Nrf2 &M

Nrf29] HHE gRIs Ay, AH4T 1.00+0.06, =
T 0.77+£0.02, Indo 0.91+0.05, BJTL 0.95+0.08, BJTH
0.92:+0.05 % YERIA tz7ol) HI8) Indo (p<0.05), BITL
(p<0.05), BITH (p<0.01)°ll4] fr<JtAl S713ATHFig. 5).

2) HO-1 &AM
HO-12] &g 8RIgH A3}, A3+ 1.00+£0.10, Th=
T 0.55+0.05, Indo 0.82+0.12, BJTL 0.64+0.07, BITH

0.84+0.10 0% JER}A thzTol HI8] BJITH (p<0.05)
ol A foetAl S713ithFig. 6).

3) SOD &4

SOD2] d-& gRlIst Ay}, A4 1.00+£0.08, TH=
T 0.71£0.03, Indo 1.03+0.08, BJTL 0.94+0.20, BJTH
0.91+0.082 UER}A tizFo] Bls] Indo (p<0.01),
BITH (p<0.05)°ll4 frelatAl S7FslohFig. 7).

Nrf2 |‘- _— e - |

Histone | |
1.5 1

1.0 4 1 * ok

0.5 1

(fold of Normal)

0.0

Normal Control Indo BJTL BJTH

Fig. 5. Effects of Buja-tang on Nrf2 expression. Normal: normal
rats, Control: MIA-induced osteoarthritis and distilled water
treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats. Nrf2:
nuclear factor-erythroid 2-related factor 2, MIA: monosodium
iodoacetate. Results are meantstandard deviation (n=7/group).
#p<0.01 vs. Normal and ‘p<0.05, “"p<0.01 vs. Control.
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(fold of Normal)

0.5 A

0.0

Normal Control Indo BJTL BJTH

Fig. 6. Effects of Buja-tang on HO-1 expression. Normal: normal
rats, Control: MIA-induced osteoarthritis and distilled water
treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats. HO-1:
heme oxygenase-1, MIA: monosodium iodoacetate. Results are
meanstandard deviation (n=7/group). *p<0.01 vs. Normal and
*p<0.05 vs. Control.
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Fig. 7. Effects of Buja-tang on SOD expression. Normal: normal
rats, Control: MIA-induced osteoarthritis and distilled water
treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats. SOD:
superoxide dismutase, MIA: monosodium iodoacetate. Results
are meanztstandard deviation (n=7/group). #p<0.01 vs. Normal
and “p<0.05, “p<0.01 vs. Control.
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ZT 1.2540.10, Indo 0.89+0.07, BITL 0.95+0.06 BJTH
0.95+0.06 2.2 UERLA tizTol vl Indo (p<0.05),
BITL (p<0.05), BITH (p<0.05)°ll4 f2]3tA 743tk
(Fig. 8).

2) NF-xBp65 241

NF-xBp659] &S 21t Ax, A4 1.00+0.05,
T2 1.42+0.05, Indo 1.05£0.06, BJTL 1.23+0.06, BITH
1.23+0.052 YER}A thzTol vl Indo (p<0.001),
BJTL (p<0.05), BITH (p<0.05)°ll4 f-2]3kA ZHAa3ith
(Fig. 9).

8. B354 IHRIX0]| O|xl= B
1) COX-2 &4

COX-29] Hd-& gRIgt A3}, A4+ 1.00+0.05, ™
Z 1.47+0.11, Indo 1.03+0.14, BJTL 1.04+0.10, BITH
1.04+0.112 VERIA thzTo] HI8] Indo (p<0.05),
BITL (p<0.05), BITH (p<0.05)°ll4 #-2]3}A] 7+t
Indomethacin¥} ffif 7] #2l= COX-29] &d-& A4
FEIA ZAAAZBHFig. 10).
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Fig. 8. Effects of Buja-tang on p-IxBa expression. Normal:
normal rats, Control: MIA-induced osteoarthritis and distilled
water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced
osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH:
MIA-induced osteoarthritis and Buja-tang 200 mg/kg treated
rats. p-IkBa: phosphorylated inhibitor of kBa, MIA: monosodium
iodoacetate. Results are meantstandard deviation (n=7/group).
#p<0.05 vs. Normal and “p<0.05 vs. Control.

2) iINOS &4

iNOS2] &3-S 3Rl Ax}, A4+ 1.00+0.11, tl=
T 1.43+0.09, Indo 0.94+0.14, BITL 0.96+0.15, BJTH
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Fig. 9. Effects of Buja-tang on NF-kBp65 expression. Normal:
normal rats, Control: MIA-induced osteoarthritis and distilled
water treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BITL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BITH: MIA-induced osteoarthritis
and Buja-tang 200 mg/kg treated rats. NF-kBp65: nuclear
factor-kappa B p65, MIA: monosodium iodoacetate. Results
are meantstandard deviation (n=7/group). **p<0.001 vs. Normal

and "p<0.05, ""p<0.001 vs. Control.
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Fig. 10. Effects of Buja-tang on COX-2 expression. Normal:
normal rats, Control: MIA-induced osteoarthritis and distilled
water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced
osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH:
MIA-induced osteoarthritis and Buja-tang 200 mg/kg treated
rats. COX-2: cyclooxygenase 2, MIA: monosodium iodoacetate.
Results are meanstandard deviation (n=7/group). *p<0.01 vs.
Normal and “p<0.05 vs. Control.
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0.92+0.16 0% UER}IA thzTo] Hls) Indo (p<0.05),
BITL (p<0.05), BITH (p<0.05)°llA 2J3tA] 7+43Fc}
Indo, BJTL, BJTHOA iNOS¢] & o] HarHT} T
SA UJERSTHFig. 11).

9. @M cytokine W0 O|X|= F&F
1) TNF-a 244

TNF-09] &d-S 81t A}, A4 1.00+0.05, ™
Z7 1.14£0.01, Indo 0.97+0.06, BJTL 0.89+0.07, BITH
0.88+£0.08% UEL}A tizFol| Hl3l Indo (p<0.05),
BJTL (p<0.01), BITH (p<0.01)°llA H-2J3A] 7+43F)c}.
Indo, BJTL, BITHOIA] TNF-a2] W&e] R} o
A YERSTHFig. 12).

2) IL-6 24

IL-69] g gRIg Aa, A 1.00+0.09, tH=
T 1.33+0.11, Indo 1.07+0.10, BJTL 0.90+0.13, BITH
0.97+0.132.2 YERA thzFol B3l BITL (p<0.05),
BITH (p<0.05)°l14 #2341 243tk BITL, BITHOI
A IL-69] Wréo] ARt o @A YepdthFig. 13).
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Fig. 11. Effects of Buja-tang on iNOS expression. Normal: normal
rats, Control: MIA-induced osteoarthritis and distilled water
treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats. iNOS:
inducible nitric oxide synthase, MIA: monosodium iodoacetate.
Results are meantstandard deviation (n=7/group). *p<0.05 vs.
Normal and “p<0.05 vs. Control.
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3) IL-18 &AM

IL-1p9] &g 8213k A, A4 1.00£0.07, TH=
T 1.27+0.09, Indo 0.95+0.06, BITL 0.86+0.10, BITH

TNF-a
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Fig. 12. Effects of Buja-tang on TNF-a expression. Normal:
normal rats, Control: MIA-induced osteoarthritis and distilled
water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced
osteoarthritis and Buja-tang 100 mg/kg treated rats, BJTH:
MIA-induced osteoarthritis and Buja-tang 200 mg/kg treated
rats. TNF-a: tumor necrosis factor alpha, MIA: monosodium
iodoacetate. Results are meantstandard deviation (n=7/group).
#p<0.05 vs. Normal and "p<0.05, **p<0.01 vs. Control.
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Fig. 13. Effects of Byja-tang on 1L-6 expression. Normal: normal
rats, Control: MIA-induced osteoarthritis and distilled water
treated rats, Indo: MIA-induced osteoarthritis and indomethacin
5 mg/kg treated rats, BJTL: MIA-induced osteoarthritis and
Buja-tang 100 mg/kg treated rats, BJTH: MIA-induced
osteoarthritis and Buja-tang 200 mg/kg treated rats. 1L-6:
interleukin-6, MIA: monosodium iodoacetate. Results are
meanzstandard deviation (n=7/group). *p<0.05 vs. Normal and
*p<0.05 vs. Control.
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0.86+0.14% UERIA thzTol Hlel Indo (p<0.05),
BITL (p<0.01), BITH (p<0.05)°l14 §-2]3lA] 7323},
Indo, BJTL, BITHOIA IL-1p2] T3 o] HAwHT} G
A YERSTHFig. 14).
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Fig. 14. Effects of Buja-tang on IL-1p expression. Normal:
normal rats, Control: MIA-induced osteoarthritis and distilled
water treated rats, Indo: MIA-induced osteoarthritis and
indomethacin 5 mg/kg treated rats, BJTL: MIA-induced osteo-
arthritis and Buja-tang 100 mg/kg treated rats, BJTH:
MIA-induced osteoarthritis and Buja-tang 200 mg/kg treated
rats. IL-1pB: interleukin-1beta, MIA: monosodium iodoacetate.
Results are meantstandard deviation (n=7/group). *p<0.05 vs.
Normal and “p<0.05 vs. Control.
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#H 229 proteoglycan &4 JEE HF
3l safranin-O GA-& AAIGE A3, Oz ol A
Ao] fdteo] ¥d 22o] M AL, proteoglycan
o] thF-ito] o] Axo] FE sy W3y} Ty
T}, WA Indo$} BITL, BITHOIA & tZtel] niste]
o] =2 W¥ 2 proteoglycan AAo] BF A ==
Ao 7 #FFJT) 3 BITLEEH= BITHO A proteo-
glycan T E T AAFES HAFoHFig. 16).

=

Fig. 15. Histological observation on joint (hematoxylin & eosin staining, x100). Normal: normal rats, Control: MIA-induced
osteoarthritis and distilled water treated rats, Indo: MIA-induced osteoarthritis and indomethacin 5 mg/kg treated rats, BJTL:
MIA-induced osteoarthritis and Buja-tang 100 mg/kg treated rats, BITH: MIA-induced osteoarthritis and Buja-tang 200 mg/kg

treated rats. MIA: monosodium iodoacetate.
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Normal Control

Fig. 16. Histological observation on joint (Safranin-O staining, x100). Normal: normal rats, Control: MIA-induced osteoarthritis
and distilled water treated rats, Indo: MIA-induced osteoarthritis and indomethacin 5 mg/kg treated rats, BJTL: MIA-induced
osteoarthritis and Buja-tang 100 mg/kg treated rats, BITH: MIA-induced osteoarthritis and Buja-tang 200 mg/kg treated rats.

MIA: monosodium iodoacetate.
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FRZ, B, ok, dEo= 7459 ok o] F -
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wH Ay 9 SEE A AT BaEd.
FERi = BHURGEEE O = if1oF Blashel msERE ot 46
F7t feigell BESte] B MEERS 2552, IL-6
¢} TNF-02 Z+AA7]3, kBao H3le} extracellular
regulated kinasel/2, c-JunN-terminal kinase, p38<] &4
AAE st S A} e A oE HuHIEP.
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