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Inhibitory effects of Bawei Rougan powder on chondrocytes apoptosis in rabbits with

osteoarthritis
Liu Miao, Chen Shi-rong, Liu Wei, Xu Xi-dong, Si Hai-bo

Abstract

BACKGROUND: Traditional Chinese Medicine (TCM) has analgesic effects on osteoarthritis, but whether TCM can protect
articular cartilage and through which mechanism are rarely reported.

OBJECTIVE: To observe the effects of Bawei Rougan powder on chondrocytes apoptosis in rabbits with osteoarthritis.
METHODS: New Zealand adult white rabbits were randomly divided into three groups: normal, model, and treatment groups.
Osteoarthritis models were established in model and treatment groups according to Hurth technique. At 1 week after modeling,
rabbits in the normal and model groups were treated with saline solution, and the treatment group was treated with the powder
extract. At 8 weeks after modeling, characteristics of cartilage histological were observed by Mankin method. Activity of nitric
oxide (NO) and inducible nitric oxide synthase (iNOS) in synovial fluids were measured by nitrate reductase assay, and apoptosis
index of chondrocytes in all groups were measured by TUNEL ( TdT-mediated biotinylated-dUTP nick end labling method).
RESULTS AND CONCLUSION: Compared with the model group, Mankin's score, activity of NO and iNOS and apoptosis index
of chondrocytes were decreased in the treatment group (P < 0.05). It is confirmed that Bawei Rougan powder can suppress the
apoptosis of chondrocytes in rabbits with osteoarthritis.
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Table 1 Activity changes of nitric oxide (NO) and inducible nitric

oxide synthase (iNOS) in synovial fluids  (xts, n=8)
Group NO (umol/L) iNOS (ukat/L)
Normal 55.65+4.20 393.6+48.2
Model 89.2346.26° 788.2+48.3°
Treatment 65.04+3.85° 499.4+65.3"
P < 0.05, vs. normal group; op < 0.05, vs. model group
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b: Normal group (x400)

c: Model group (%x100)

go-h g,
p“"_-'e:: R T w S

f: Treatment group (x400)

Figure 1 Cartilage morphology of the rabbits with
osteoarthritis (Hematoxylin-eosin staining)

B BR W RER SRR EALIES (AR -FARE)

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

25 FRVTXBARXFTHRETMRATHE EF
M R DEHE MRS RS . B B
BATZ RS 2 A T4, HIHT-18%1(27.1145.79)
B T IE 45 41(3.5040.52, P <0.05). 1&I74l: A%
ERBATE BRI AR E RERE, BT IR
(12.36%3.01) ] AL T ALZH(P < 0.05).

B T R AR B AR A R ST R BE AR AR L K
BN REEE AR NGB F I . O 4 A 4l
AN R, 4 R B e el S R iR AR R A
BB FRIMGE R, AR R A TR i OB ER
%[13-1410

ITAERRTUR I, BCE I ok B A TR T IR
BRETRR, XA ERET AR RNEERLE
WL, — S R — b 261 48 I A op 4
RN, R NOS 5 L-AE M N4 i o 3
AP INOS 1] DL — S AL BIS 7, A IE ST e
FRIRR IR R 57 48 (3RS . ERK1/2, p38 13 53l ik 5k
B AT A H R A, SR T LA 8
#4520, (R T TR S R R A

S S R R R R AT BOS B DT R KR IR AR
HRPER . KA B X R R B
AN &, PRI, ST BERS, W WL B
IR, WA, SSWRVEM . MidyT AR R
B, AICEAMRE, KgRme] W bawik, &
RN, IR, SRS . 418N
# Mankin's VP2 SRR L IEF AT S, R
RV DGR AR O M FLEL ™ 8 miifyr S
BEAVL LA VP40 FAR B EH v 25367 5 FRCEIB AR A R
PER

ERRAE I T RE D T 1 INOS K—4
EGEME, BT ORI T AR . L =
SR A T TR, AL IGE TR IE R AL
FTF R, AT 4L R AR L ) 3 PR, DR T
HRIBCE AT 22030 ELiE 3 4RI INOS. —
FALEGETE, MR IERE 4B E TR, miGTT 4l SR
FIGAH B0 ) S22 B, BT 4L h Tl b il T
REA RSB Z B0 45 5L

SIS EE R, o Hulth iR i ] DA Y
Y14 Mankin's V745 ST INOS. —S AL IS T L&
POE M TR E TR . SR RUA T A B AR
2 IS HOE AL AL RIS INOS. — %k
FORHCR 40 A T e T, HR SRR AT L A,
IT LT INOS. — 4 AL B A 41 M T 4R 2
B R

229



@2 ?&2 WWW.CRTER.0rg

XE B FIIEBHA RIS KRR A5

SR EPTIR, JNBRZIT AT CA B SCT RO

R EE SR, PRACOGTT INOS, — S EUKFRICE
ML TAREL, R O SRR AR T, R
RN RN o

4  BE 3wk

(1]

(2]

(3]
[4]

(3]

[6]

[7]

(8]

[0

[10]

(1]

[12]
[13]

[14]

[195]

230

Zhonghua Yixuehui Fengshibingxue Fenhui. Zhonghua
Fengshibingxue Zazhi. 2010;14(6):416-419.

BB 27 KR 273 B S0 RS R AT JE RI (U], Th A KU
2%%7%,2010,14(6):416-419.

Maneiro E, De Andres MC, Fernandez-Sueiro JL, et al. The
biological action of hyaluronan on human osteoarthritic articular
chondrocites. The importance of molecular weight. Clin Exp
Rheumatol. 2004;22(3):307-312.

Kim HA, Lee YJ, Seong SC, et al. Apoptotic chondrocyte death in
human osteoarthritis. J Rheumatol. 2000;27(2):455-462.

Shao M, Niu W, Hhuang WJ. Zhongguo Linchuang Kangfu. 2006;
10(19):50-52.

AR, 2 4, BN SC A BV I R 25 (BRSNS SR B A R AN
FiE S RI]. B PR e, 2006,10(19):50-52.

Feng W, Shi YY, Shen PZ, et al. Zhongguo Zhongyi Gushang
Zazhi. 2000;8(2):9-11.

B3, AEN L, i 2, 5 2 R AR AU R ] T E R E A
3%+ 5,2000,8(2):9-11.

The Ministry of Science and Technology of the People’s Republic
of China. Guidance Suggestions for the Care and Use of
Laboratory Animals. 2006-09-30.

Rogart JN, Barrach HJ, Chichester CO. Articular collagen
degradation in the Hulth-Telhag model of osteoarthritis.
Osteoarthritis and Cartilage. 1999;7(6):539-547.

Zhao W, Sun GZ. Xumu Shouyi Keji Xinxi. 2010;(5):52-53.

B, FNEE ARSI sh Y A B HRE ] R EREER,
2010,(5):52-53

Ding TM, Chen J, Zhang ZH, et al. Yaoxue Jinzhan. 2005; 29(05).
221-226.

TE B BRI 5K IEAT, S5 AR A ) — AL IR 77 v B R ]
22234 &, 2005,29(05).221-226.

Gao C, Hua ZC. Zhongguo Xibao Shengwuxue Xuebao. 2011;
33(5):564-569.

B, TR A TR i T R ). R AN A R
2011,33(5):564-569.

Wang ZW, Zhao X, Bao JP, et al. Shizhen Guoyi Guoyao. 2009;
20(11):2893-2894.

EREIC R SR, 55 B A 5 e AUt Sl ST R B A IR TR
F[J]. 2 [E E [E 24, 2009,20(11):2893-2894.

Kronenberg HM. Developmental regulation of the growth plate.
Nature. 2003;423(6937):332-336.

Garstang SV, Stitik TP. Osteoarthritis: epidemiology, risk factors,
and pathophysiology. Am J Phys Med Rehabil. 2006;85(11):
S2-S11.

Sha H, Yang L. Shiyong Yiyuan Linchuang Zazhi. 2011;8(2):
180-183.

YO, R B R 9 BRI S R[], Sk T B Bl R,
2011,8(2):180-183.

Pennock AT, Robertson CM, Emmerson BC, et al. Role of
apoptotic and matrix-degrading genes in articular cartilage and
meniscus of mature and aged rabbits during development of
osteoarthritis. Arthritis Rheum. 2007;56(5):1529-1536.

[16]

[17]

(18]

[19]

[20]

Kawaguchi H. Endochondral ossification signals in cartilage
degradation during osteoarthritis progression in experimental
mouse models. Mol Cells. 2008;25(1):1-6.

Pelletier JP, Jovanovic DV, Lascau-Coman V, et al. Selective
inhibition of inducible nitric oxide synthase reduces progression of
experimental osteoarthritis in vivo:possible 1ink with the reduction
in chondrocyte apoptosis and caspase-3 level. Arthritis Rheum.
2000;43(6):1290-1299.

Kuhn K, Shikhman AR, Lotz M. Role of nitric oxide,reactive
oxygen species,and p38 MAP kinase in the regulation of human
chondrocyte apoptosis. J Cell Physiol. 2003;197(3):379-387.
Robbins JR, Thomas B, Tan L. Immortalized human adult articular
ehondroeytes maintain cartilage-specific phenotype and
responses to interleuin-1 beta. Arthritis Rheum. 2000;43(10):
2189-2201.

Kim SJ, Ju JW, Oh CD, et al. ERK-1/2 and p38 kinase oppositely
regulate nitric oxide-induced apoptosis of chondrocytes in
association with p53, caspase-3, and differentiation status. J Biol
Chem. 2002;277(2):1332-1339.

REAIREHMESEE—

EZZ8): 2010 £ E k7 LA B ¥+ EH AT RIAE,
%%(2010-2-37), FH &4k (AREFHT RE L% K%
B ARG A5 ) TR,

1EZ Tl RtR . X FRaEAT 20031, SREe 5564 %)
Ak, TR A RE, KK EAGE R, HHE. AR
L. HEETAR, Bk, ARSI EAT.

F g5 RAR T BAEAT)” FAANK R ERIABLER T
LR AR B RA A0 Bh.

TEFEHIAE: ST S M g R I ik AP AR LA E
HFRAIIAL G (KT EHFR D948 FE LY.

XEpIFTIE

RAEEE: %ok pubmed #IEHE, A &0TE AR, &
R AAIFRE A P 25 4 Baweirougansan, #& 3|48k Lk
0%. k7T H P XEIEE, BRI AR, & A4E15K
AT HLNARETK, ARIAMRALK 0 K. k&SR
AR TR,

QUFT R BRPREFTEST “Fm” #its, L
AR TR, HRER. FREA R, BARE
RS R FTANE XS Ued s FAER , REBREAANEF 2
A9 RS2 IR AT, TAT T HIFM786 7 KR, FINOATT X
R — B A B . — B R A T AR S R
B, RET ARERRIS T B X T RLAME], AR,

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



