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RANK/RANKL/OPG Z 4 1) 2 i

hmA" #oo# ARAT FEF A@E

WE BB MRk E"Hx%ﬁ’ﬁx/?i%%f:ﬁkkﬁ RANK/RANKL/OPG % %y &, A ¥ E 2%
FTRME LT X (RA)REZBIRIE, Fik RASWERLRAKRBFHFXT KR XA H EF R
n BEAVLE ANE BB IR AR ZA(BSL) . PAIEA(BSM) . &AM FA(BSH) Ao & AN R0 6 20, A4

7 AKRR &R 13 X IF4642% ,BSL.BSM % BSH 414 %14 F 120.240 % 480 mg/(kg - d) # 4k ¥ id
BRERE, ENRALTENESLF R 24 mgl(kg - d)#EF . BAHERET1 R, BHR2 mL, E7*FE
R T2 mL AR B KEF, HH#EF 18 X, T31 REBM, FI4ER LY TRAP 4 , £ A ELISA
FA W fE AL BT «B AR EE F ALk (RANKL) (B 43 % (OPG) \OPG E v @ it & % 2% B F (M-
CSF), &R LERARBAWE MAAXRKRX Y REMAFGEERE K EFTHRIEZEZZRS
(P <0.01), f274 RANKL #= M-CSF & -F % A 2% EH (P <0.01),% OPG # OPG/RANKL K-F % H 2

B (P <0.01), HAAZH e, BSH AAfe T ABEATARR B K EF T RR T LR F THE(P <
o 01) ;M BS &ifeF Nkl RANKL #» M-CSF 34 2% T, ™ OPG #= OPG/RANKL 3% 2 % i, £ %
HoiitFEL(P<0.01), 5EFNEMALE, EF 20 M-CSF 44%, 7 OPG ## OPG/RANKL ¥ % &, £ 74
%% EL(P<0.01), mAEA 14 BS 441 RANKL # M-CSF ¥ 2% L, @ OPG #= OPG/RANKL #
RETFHAP<0.01). Gt AMNEEHA AT 2% XK R LM F B IR AUH) , T 482 38 13 4 a5 2w i 0
PIEAAER
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Effect of Bushen Tongdu Capsule on RANK/RANKL/OPG Pathway of Collagen Induced Arthritis Rats
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ABSTRACT Objective To study the effect of Bushen Tongdu Capsule (BTC) on RANK/RANKL/
OPG pathway of collagen induced arthritis (CIA) rats, thereby laying theoretic evidence for treating rheu-
matic arthritis (RA) by Chinese medicine. Methods RA model was induced by CIA. Totally 42 rats were
randomly divided into six groups, i.e., the normal control group, the model group, the low dose BTC (BSL)
group, the medium dose BTC (BSM) group, the high dose BTC (BSH) group, and the Tripterygium Glyco-
sides (TG) group, 7 in each group. BTC at the daily dose of 120, 240, and 480 mg/kg was given by gastro-
gavage to rats in the BSL, BSM, and BSH group respectively from the 13th day of modeling. TG at the daily
dose of 24 mg/kg was given by gastrogavage to rats in the TG group. All medication was given once daily,
2 mL each time. Two mL normal saline was administered to rats in the normal control group and the model
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group. All medication lasted for 18 days. Samples were taken at day 31. The TRAP section of the ankle joint
was fixed in 10% formalin for TRAP stain. Serum levels of osteoprotegerin (OPG), receptor activator of nu-
clear factor-kB ligand (RANKL), and macrophage colony-stimulating factor (M-CSF) were detected using
ELISA. Results
section, inflammation, and osteoclasia degree were significantly improved in the model group, serum lev-
els of RANKL and M-CSF were up-regulated, levels of OPG and OPG/RANKL were significantly lowered (all
P <0.01). Compared with the model group, positive reactions of pathological ankle joint section, inflamma-

Compared with the normal control group, positive reactions of pathological ankle joint

tion, and osteoclasia degree also significantly decreased in the BSH group and the TG group (all P <0.01).
RANKL and M-CSF were significantly down-regulated in each medicated group, while levels of OPG and
OPG/RANKL were significantly up-regulated (all P <0.01). Compared with the TG group, M-CSF was lower,
but levels of OPG and OPG/RANKL were significantly up-regulated in the normal control group (allP <0.01).
RANKL and M-CSF were significantly up-regulated, while levels of OPG and OPG/RANKL were significantly
down-regulated in the model group and each BS group (all P <0.01). Conclusion BTC could relieve bone
damage of CIA rats possibly through regulating and controlling osteoclasts.

KEYWORDS Bushen Tongdu Capsule; collagen induced arthritis ; receptor activator of nuclear fac-

tor-kB ligand; osteoprotegerin;macrophage colony-stimulating factor

KX 5 %8 (rheumatoid arthritis, RA) J&—
PP PE ATV (R GENE B B, DA FRE Rk
T U IR AE S T BRRAE , 3 OB O (4R 28
WK, fheJm T EO6 1 9 B R hAERE R . R
S B A A 519, 5 RANK/RANKL/OPG #4i
BYIRR, WAIBIT RA 1254 AR DLk 0
T R AR (H R KR AAAE G VF 2 A R,
PN 751N VAN = =5 s N = 20 N L 2 - 4 i
T e ke 2™, PR ZGTEIATT RA J7 A 3697 30
DI i 52 P e PR Ak AR 34, T IS DA o Ry PR I 1 e
97 RA AW R IFRC Y R, AR 526 i 7 5 4
R A %of G i 755 O 1T 2 K B RANK/RANKL/
OPG RGLHIFZM, AT EEZNRTT RA ALK .

MHETTE

1 Y 52 R 90K MM SD KEL,4 ~6
Ji% K 160 ~180 g, 1 ILIPG4s P EEBFFE B st , 3h
YIEHAIES 7 SCXK (%)2010 — 0002, S£56 i 11]
JITA R AR E S ) S 96 SR 1R 57, 2 IR 4E 51 20 ~
25 °C, AHXHRE 464575 20% ~30% ,12 h 61 JE 15
(7:00 -19:00 581900 -7:00 L) .

2 Z5¥y HDE B IR H R T 2 KU R
By (322l 2 B B L R L T L E R
T R ), #5:20120525, #i#5:0. 3 glki, &
AHEZT R R LR 8 I 25 B A /A7 it 5
100407 , 4% :10 mg/h .

3 A KA 4 1A R ( Sigma,
110M029427 ) ; A~ 5¢ 4> ifs IR A4 7] ( Sigma, 041M8700 ) ;

R 1 (B PR sl Ak 2= 1R A BR 22\l , 20070316 5
EDTA Na2 ( Solarbio, E8030 ), i 1 & B2 1k 15 ik
fitt (TRACP) JL & (m ot & i FH £ A W 2 Al
20130501 ) ; B w4 i 4E 75 138 K ¥~ (M-CSF, E i
A8 ), CK-E30498R) ' H ¥ % (OPG, i
Pt A8 w), CK-E30510R) (B K1 kB 2 &G 1k
A BC % ( RANKL, b i 5 i A4 9 2 /], CK-
E30391RL) ., BI-2000 P& EGHT & 48 (R #B 44
FH A R 2> # ) 5 B b5 4 5 DENLEY DRAGON
Wellscan MK 2 (Thermo, 7522) ,{#i[f] Ascent soft-
ware for Multiskan #4247 70 871 BEAMR AL S Well-
wash 4 MK2(Thermo, 252%),

4 RIS KAreH 52 HOKRREHLEFE 1,
FRBENIEC T FRIL R 7 H O IE# X BR324 45
KEIATEERL, B0 1 BYEE R4 4 mg/mL v
BT 10 mmolll &R ,4 CF B k. B
i, 55 1A TE 0 IR G LR, B 4 Cuk
FEAS o GEARET, 78R B L SR ICHR A ot iz ik, KR
HS 54 300 wg C I MFLAER. 257 K, T HKRE
B4 100 pg C I FLALFI AT YLIE . 1E 5 % B4
T R T b A R A TR K EREIS 10 R,
PEPE A B OCTT R VF 2 > 2 43 1 KB Ry 3 AR A
Iyt BT s B L A 77. 8% , 1 R LA
oo BB R BRAR FENLEC R 70 0 5 41, BRI |
FNE B R AR B 4L (BSL 4H) LR 4 (BSM
) MRl a4l (BSH 41) M A, a7 K,

5 ik WERE 13 RIFIh45 245, BSL,
BSM f BSH @ 73 jil 45 7 120,240 } 480 mg/
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(kg -+ d) (AN E B I RERE |, 43 0 AH 2 F G
10.5.1 M2 £5, HABEHA TEHABELT H 24 mg/
(kg - d), HEFHRAWE®F &, £HEREY
1, EIR 2 mL, IEH 0 IR AR RIZH 25 T 2 mL |1
APERKHES BRI, HEE 18 K. AdiiE
He PR SR B A 25 R AT R g =da
xRg/R, x (WAMWB) ™, A5 4k 2 ~3 K/H ,
K2 ~3 KL, FHi%E 0.3 g, MRS AR5 &l
2.7 glid, A dg .d,y i A B iR A1 4 kg 1
HHlE (mg/kg) ; Rg Ry N WA 280 (CR R R
90, A4 100) ;WA \WB Sy sh# AR (kg) 1 (LA K
300 g, M AR 60 kg iT) .

6 BTV ELY) RS B SN A R AR
JEVES 5 31 KRBT E T 10% A /R Al
Hifil i 3 K, i pH 7.4 EDTA B85 ik E 47 iE5 , &
B 3 R H IR AR 1 UK, WS 45 K5 Heh AR P 0t
FFRRAA A Ak D e 6 HE o 6 B A A 20k U0 AR
5 um WYl A ARG AT R A R o S Rk X
T W0 SR S5 e B A IR R M R I U U B A
TRACP i & 4 E 2 Bt AT e e, PHAME O M IR
ARCR b T S R D s i K SR A @A N G
L) JRAE (THR ELZ AR L A% 40 B A5 JRRE 40 B A= )
IR CRRI ST 450 B 3R ) AR, YR $E 0 ~3 4%
HATPEM, 0 Ap AR R T8 1 VR B MG 2
JiE 33 MR E S

7 I3 RANKL.,OPG F1 M-CSF #:l]  7£ %)
31 R T OIERU 3 mL, B TE B4 5 70 5 i v it
4L & J& 0 ABC-ELISA 3 £ W, H #it K K
RANKL . OPG #1 M-CSF 4 63 #% T i 45 Wk I,
RANKL .OPG Fll M-CSF 5 #4454, In A 24k
I3 K B RANKL ,OPG F1 M-CSF Hifk , & i sy &
B YERAEAR b, BRI AL Y AR iC Y Streptavi-
din S5AEWRL S, IMABIKY) TMB, B 6, iInZ
IR R , B0 78 ¥, 7E 450 nm b OD {8, K BRI
7% RANKL .OPG #il M-CSF ¥ i 5 OD {4 iF [t , i@
i 22 bR UE R 2159 bR A RANKL ,OPG #il M-CSF
WL

8 Hiir2: ik SRHA SPSS 16.0 4k FE%# .
FrEEHRILL X £s £k SRS TR 2 - B
F¢Je U Kl (Mann- whitney test ) , 281t bk
FHBAPR 75 25530, P LR I LSD it ™) P <
0.05 NZEFALIT¥E L,

& R

1 A ABRC ) A & TRAP B K2 bz R

E CEPERRREE A U (R 1, 1) HIER BRI
A AR ZH R R S BRI R 198 B 4 S Rz (IR 2T e
) RIE (ZIEAZ I A0ME B A0 A bk B 20 9= )
FE IR B R 25 ) e ) R e 2 4 v, 25 5%
Bt X (P <0.01) ,BS %% 41 B 4% T PE4 W) it %5
RIS A TR, SERIA L, BSM 411
BRI B3 P& (P <0.05) , [A)if BSH 4 fIE 2
TR 1) PR SN SR E R B R PP o0t B3 NI, 2 5
At (P <0.01) . SHEABEH I, BSL 41FH
PERNL RIEFI B AR PRy B B A, Z R A SR
X (P <0.05) i BSM F11 BSH ZH FHAH: 52 1w 48 9k Al
Wy 22 R TG T F3E L (P >0.05) o

R B TRAP BHE N RAEFIE B R RE
PR (43, x £s )

A5 n B4 S RAE HHIR
EHME 7 0.00+0.004%  0.00+0.0044 0.00+0.0044
HER 7 2.57+0.54" 2.57 £0.54 * 2.71+0.49 "
BSL 7 2.29+0.494 2.14 £0.694 2.43 +0.5344
BSM 7 1.86+0.69 1.71+0.76 1.71+0.76%
BSH 7 1.1420.69%% 1.1420.69%% 1.29:0.762%
FONHE 7 1.29+0.49%%  1.14+0.69%%  1.29+0.49%%

S ER A BA N, P <0.01; 5EIM 4 L4, 4P <0. 05,
S0P <0.01; 55 AL e, 4P <0.05,44P <0.01

2 RHKEUMLTE RANKL .OPG il M-CSF & &
e (3R 2)  SIERA R4 Hedss, BRI RANKL
I M-CSF /K-8 5% FTH(P <0.01), 1 OPG Al
OPG/RANKL /K-8 i & FEAIR (P <0.01) . BEE M
B R 32 7, RANKL FIM-CSF 8 /K SEA R i
OPG F1 OPG/RANKL /KA LTty @d, S
ZHEbAE,BS A4 A1 E 2 HE4H RANKL #il M-CSF # i
N, T OPG #1 OPG/RANKL ¥ @3 i, 254
Gt FE (P <0.01) . 5% AL, EH 4 M-
CSF #I%, i OPG 1 OPG/RANKL #5 , 2% A 48
T2EE (P <0.01) , ik AIZ #1 BS 4541 RANKL F1
M-CSF ¥ 5 2 i, i OPG Hl OPG/RANKL ¥ i %
T, ERASEE X (P <0.01),

i

AR I R R 5T, RA JH Z A T 5 1
B, LB HE o HOAYT 22 DA JE
IBFIRMAS L KR KA TERR 1 H o b B i 3 2
AR AR BRI LA BH Rz S FE A 45 30 AR R Hh I
)RR R 2 B A TR, FEE R O A R
PR AR T ST URRERE . T R A
Rl 5 AN, AMTTAN T , LS B BB AL i As
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A CHIEH X IR B WA AIZ] ;C S BSL 41;D 2 BSM 41;E 24 BSH 41 ;F o8 A4
ST Sy SR P 1 X3
B S m A

(TRAP #:f4, x100)

R2 KAIMHE RANKL.OPG #l M-CSF S &It (X +s )

25 n RANKL (pg/mL) OPG(pg/mL) M-CSF(ng/mL) OPG/RANKL
1EH X g 7 11.97 +1.33 1980.86 =120.182444 58.47 +4.8744 167.34 £21.3044
R 7 24.81+1.10 " 721.43 £72.17" 184.25+11.20* 29.08 +2.45"
BSL 7 19.69 +0.84 444 964.57 +74.26°44 154.79 +7.89444 49.05 +4.02°44
BSM 7 16.63 £1.06°44 1227.71 £91.98°44 124.86 +6.80°44 73.97 £5.90444
BSH 7 14.52 +1.1754 1452.71 £114.4724 90.92 +7.8944 100.77 +12.51°44
VN 7 13.13 +1.02°2 1571.43 £134.17°> 81.37 +6.25% 120.84 +18.40%

G IER X BT, *P <0. 01 SRR HAL, “P <0.01; SEAMRAL A, 4P <0.05,44P <0.01

TR VE T o RIS s e 1 0 s A X 2%
JRGIE 5 15 98 MR 5645 A0 AT B Il ey 712

RA B0 2 i1 40 i A 5 19, B RANKL
¥ AR B0E R 7 B4 (receptor activator of nuclear
factor-«B ligand) ## 19", RANKL J& i Z i 5
RA BH VIR M AN IR0, 45 T 40 A% A s
LFYE AN, T ZE TNF-o Al M-CSF 2541 jifg 5 i 1
FTF L AT LASFS 5 104 200 8 o 3 518
OPG/RANKL A4 2 Ml 200 b () 336 AL R B2, 24t b
G R, BB SR ORI ST SR A R R A
B e A A (EL K i SR 5 5 T R R BB O T Y
TRAP S EEY] R (1) B SN 98 5 1B s O A B A Ok
R ELA] LAY 5 RANK/RANKL/OPG £ 4t
X:f) RANK ,OPG H1 M-CSF ) IfiL 35 7K F , e Ho v 8
MR AR AR, TTRE 5 S 55 ) Ml 440 o 1 81 42 1
XK. HAMELT AT RA BUA W B T3 HH 4
SHE LR G SN W R G E Ik B0 E
MR G R AR BT AR I R iz
PN BB B I 314 )7 RA HA HAMUER 3

& % x

[1] Rindfleisch JA, Muller D. Diagnosis and manage-

(2]

[3]

(4]

[5]

(6]

(7]

ment of rheumatoid arthritis[J]. Am Fam Physi-
cian, 2005, 72(6): 1037 -1047.

van Tuyl LH, Voskuyl AE, Boers M, et al. Base-
line RANKL: OPG ratio and markers of bone and
cartilage degradation predict annual radiological
progression over 11 years in rheumatoid arthritis
[J]. Ann Rheum Dis, 2010, 69(9) : 1623 -1628.
Suissa S, Hudson M, Ernst P. Leflunomide use
and the risk of interstitial lung disease in rheuma-
toid arthritis[ J ]. Arthritis Rheum, 2006, 54(5):
1435 -1439.

Li S, Lu AP, Wang YY, et al. Suppressive effects of
a Chinese herbal medicine Qingluoyin Extract on the
angiogenesis of collagen-induced arthritis in rats
[J]. Am J Chin Med, 2003, 31(5): 713 -720.
WHO. WHO traditional medicine strategy 2002 -
2005 [J]. Geneva: World Health Organization,
2002: 2.

Brahn E, Banquerigo ML, Firestein GS, et al. Col-
lagen induced arthritis: reversal by mercapto-eth-
yl-guanidine, a novel anti-inflammatory agent with
a combined mechanism of action[J]. J Rheuma-
tol, 1998, 25(9):.1785 -1793.

HARL, BSR4, S5 25 PR IS A 3h el F s
5RO R [ J ], A G Ry B2 SR TT
2¢, 2004, 9(9): 1069 -1072.



R E Y PSS A ik 2014 4F 12 46 34 #4512 1 CJITWM, December 2014, Vol. 34, No. 12

- 1491

(8]

[10]

(1]

[12]

[(13]

(14]

Yi JK,Kim HJ,Yu DH, et al.Regulation of inflam-
matory responses and fibroblast-like synoviocyte
apoptosis by calcineurin-binding protein 1 in mice
with collagen-induced arthritis [ J ]. Arthritis
Rheum, 2012, 64(7): 2191 -2200.

Liu Y, Zhang L,Wu Y, et al.Therapeutic effects of
TACI-Ig on collagen-induced arthritis by regulating
T and B lymphocytes function in DBA/ mice[J].
Eur J Pharmacol, 2011, 654(3): 304 -314.

Field AP. Discovering statistics using SPSS[ M].
London: SAGE Publications Ltd, 2009: 347 -394.
PR TS B, AR E AR 2SR AL DG R 5 B A SR [ ).
LT EA KRR, 2012, 14(5) : 41 -42.

A A T S TR B R N T SRR 9T IR G
TRIFHOMEE[J]. IWPHEEZ Z A, 2011, 40(10):
1010 -1012.

RIS, X1 55 0 , £ S0, S5 kb B S I VR T 28 KU
KATH 42 PIFHONEE[J ] PP R, 2012, 28(2) :
21 -23.

Bezerra MC, Carvalho JF, Prokopowitsch AS, et

[16]

[18]

al. RANK, RANKL and osteoprotegerin in arthritic
bone loss[J]. Braz J Med Biol Res, 2005, 38
(2):161 -170.
Takayanagi H, lizuka H, Juji T, et al. Involvement
of receptor activator of nuclear factor «B ligand/
osteoclast differentiation factor in osteoclasto-
genesis from synoviocytes in rheumatoid arthritis
[J]. Arthritis Rheum, 2000, 43(2): 259 —269.
Romas E, Gillespie M, Martin TJ. Involvement of
receptor activator of NFkB ligand and tumor nec-
rosis factor-a in bone destruction in rheumatoid
arthritis[J ]. Bone, 2002, 30(2): 340 -346.
Geusens PP, Landewé RB, Garnero P, et al. The
ratio of circulating osteoprotegerin to RANKL in
early rheumatoid arthritis predicts later joint de-
struction[ J ]. Arthritis Rheum, 2006, 54 (6):
1772 -1777.
Be7, iisk. a2 A El fE P [J ], SR
Zki, 2007, 14(26) : 3687 -3688.

(Yi##:2013 -08 -07 f&[H1:2014 -09 -01)

\%_AAL&LA)L_()L_()L.QL-QL-QLA)LA)LAL#LA&A&J&AALAALA)L.QL.QL-QL-QL-QLA)LA)LAIL#"A&A'LJLAALAALA)L_()L.%-QL-%-&&&LAALALLJ&A&J&L&LAAL‘%

A

}
3
!

3
3
3

A

;{
:
ki
|
:
|
:
e

3
T
3
)
T

|
3
3

3
3
!

"
:
3
3

X
|
|

3

|

X

|

|

3
3
3
3
3
3
3

3

|
3
3

A

;
3

3

. k
- JEIT B F - t
f{

BT 2015 E(HFEFHELE G LE) :

k

(PEFBHELESAE)AGTEAHFEADLZE FEATHELSFAPTRATERFRE L

I RS AL RKIT, 1981 F4)F, PEHRFRE LG TERTERE, BALXFE, [

SR EN NI TE N L EN VTN IS TSNS TN Y T

FORPRE FERF ANLEFELD, AR SAKBEALE PER FHABRELDRFELH L

% 28 B AR A0 A B AL R 3252001 AR AT M R E R B AR, FI NP B A 5 4,2003—  F

2012 FE 410 FHOF A BAFTRAANE F A3 KK F AARFL LF AR SR FR
P FERFT ;4 KR BRARFFZFALSETEFZ R ETAL" K 8;4 KK F BAWA A3
A TAER B, FREAR NI LR AR FE o PEHFIIXHEE FTRAEDEFT L
BAEAEE EBES %3 (MEDLINE) . £ B{(4b¥ X 45) (CA) M F (L& L) (A)) B A(H%
FAR LRI (JST) . £ B( LA A HF 35 &) (Ulrich’s PD) ik 2(Fa R &3]1) (IC) . EB(H &
KAk 5 kAR Fs) (CABI) \WHO & K-F ¥R E 545 (WPRIM) 5; 4 F BAH S L4
HHRBF) P B PRI AR HIE R G R B R AR AN AR EZREE), 5 YR
FREAGN IR AT B EIF) P LI

(PEPHELSLE)AKR16 FFA, AF,128 T 4R R, FHEHEE , B NEH:2500 T,
A2 :30000 T, B ERARAEF) 5 ISSN 1003 -5370, B K % —F) 5 :CN 11 —-2787/R, E ) ¥R & A,
5:2 -52, AR5 :MBA0 . 1B AN T RAT , £ &30 ¥k By 3 T 3T B, AL T ALAEID 3R 2 AAL IR

bk b AR R RS 1 5, P E P B E LS4, BB 45:100091 5 #1%:010 - 62886827,
62876547 ,62876548 ;#£H:010 —62874291 ;E-mail :cjim @cjim.cn; Mit:http://www.cjim.cn,

L



