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Protective Effect of Cangxi Tongbi Capsule on Articular Cartilage of KOA Rats Based on
p38 MAPK Signaling Pathway
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(1. Affiliated Hospital of Shandong University of Traditional Chinese Medicine (TCM), Ji'nan 250355,
China; 2. Shandong University of TCM, Ji'nan 250014, China)

[ Abstract] Objective: To observe the therapeutic effect and mechanism of Cangxi Tongbi capsule on
knee osteoarthritis (KOA) model rats. Method: Sixty 4-week-old SPF healthy male SD rats were randomly
divided into blank group, model group, dimethyl sulfoxide (DMSO) group, Cangxi Tongbi capsule group,
SB203580 group and Cangxi Tongbi capsule combined with SB203580 group. In addition to the normal group,
the modified Hulth method was used to establish the koa model. After the model was established successfully,
the Cangxi Tongbi capsule group was given 0.25 g-kg"' Cangxi Tongbi capsule solution by gavage every day, the
SB203580 group was given 0.015 g-kg"' SB203580 solution by gavage, the Cangxi Tongbi capsule combined

[WFEBEE]  20200109(018)
[(E€mB]  Treg iR HOR Ja I R B =R B H R H (201805044 ) 5 L R 48 Hh B2 25 BH R R THRI T H (2017-064)
[E—1EE] WMy, ML, EVREEI, AN 5 21 4 1Y Ik K 5 Bl 5Y , E-mail : xiewenpeng0925@163. com
[EEEE] "o Wb, 252, AR 5 0 B0 /9 I K 5 ZE Rl 5T, E-mail : birongxiu@163. com

<70 -



526 B4 18 ] HEXBAFZRS Vol. 26,No. 18
202049 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2020

with SB203580 group was given a mixed solution containing 0.015 g-kg' SB203580 and 0.25 g-kg' Cangxi
Tongbi capsule by gavage, the DMSO group was given 1% DMSO solution by gavage, the model group and
blank group were given normal saline by gavage The stomach was killed and the material was taken after 4 weeks
of drug intervention. The expression levels of interleukin-18 (IL-18) and tumor necrosis factor-a( TNF-«)in the
supernatant of peripheral blood were detected by ELISA. p38, p-p38, matrix metalloproteinase-13 (MMP-13) ,
Collagen II mRNA and protein in p38 MAPK signal pathway were detected by Real-time fluorescence
quantification PCR (Real-time PCR) and Western blot, and the localization expression of p-p38 was detected by
immunohistochemistry. Result: Compared with normal group, the expression levels of p38, p-p38, MMP-13 in
articular cartilage of the model group were up-regulated (P<0.01) , the expression levels of Collagen I was
down-regulated (P<0.01). The contents of IL-18 and TNF-« in serum were significantly increased (P<0.01).
Compared with model group, the expression levels of p38, p-p38, MMP-13 in articular cartilage of the Cangxi
Tongbi capsule group, SB203580 group and Cangxi Tongbi capsule combined with SB203580 group were down-
regulated (P<0.01), the expression levels of Collagen I was up-regulated (P<0.01). The contents of IL-18 and
TNF-« in serum were significantly decreased (P<0.01). Conclusion: Cangxi Tongbi capsule can effectively

protect the cartilage of KOA rats, and its mechanism may be related to the targeted blocking of p38 MAPK

signal pathway.
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DL AR KOA K F A G 15 W — %L A (NO) , F1 4
A2 (IL) -1, 98 3R B8 B F - o (TNF-a) DL B2 3
4 8 I (MMPs) 1935 1, 38 £ 2 Fhos B & 5 T
SN UG W ' . AR BESE 57 KOA KR
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2 U J5 3 A0 25 1 G (p38 MAPK ) i B AH 3¢ PR 7 3¢
KBTS AR AR B KOA K RLSE 5 20/ i 2 1L
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1.1 2 ARWF5ER A 60 H 4 Jil i SPF 2% f He i
PE SD KR WF 58X %, W T 5 B I 08 52 56 Bl )
HA RN, G HIES SCXK(E)20140007 , 74 i &
(215+19) go M 35 T 1L AR 48 2 0 10 iy 42 il v 0 sl 4
LI RO BB RGN B S H IR E R 60% ~
70% , Ui BE PR R 7E (23+2) °C OGB4 55 12 h B
I 58 B, KU 15 W/, B b 5t A BB AR R 4 R
B3 RS ) A 00 42 8 3% R/ BRUAE 55 B0RL 1R B, H
HAROK o A SE5G Bl ) 28 1 2R v s 24 K2 i s B
SCHS Sh 40 B2 by 2 d AL (L5 AWE-2019-044) .
1.2 2SR 6 MR (L R B 2R
B JE B2 e, 35 & 245 1l 7 220130043 ) 5 KA G (K
A KA AR H L S 302-17-0) 5 1L-18, TNF-a
Tt 6 47 35 T BFE O 5 (ELISA) ik & (oM IR} A= 9y
HAR By A R A\ #5251 2 70-EK101B2, 70-
EK1822); — M JE W il (DMSO, b st KK E R A
FR 2N ), #t 5 1213C0218) ; SB203580( | i Ak oG /I
Y 2R A RS AL 45 HY-10256) ; PCR 3 #% 5¢
0 & (% [E Roche 2 A , it %5 04379012001) ; trizol
( %[ Invitrogen 23 7 , It 5 15596026) ; HAR i A 1k
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P b ac 1 20 SR e 2 3R 1 (Ig) G (b i k2 &
W 2 W) H R A BR A F] L L5 ZB-2301) ; MMP-13 4t
&, p38 i & , Collagen I Hi 44 ( 55 [ Abcam 23 A, it
543 3 2k ab51072, ab47363, ab34712) ; p-p38 Hi 1&
(dbmtZin e AW FRHECA R A AL 5 AF4001) 5 750
ARZ - (HE) 3 3450 &, BCA 11k B2 Il i
M& (LR RAEWRHE A RAF A4S 550 K
C0105,P0010S) .
1.3 U #%  ME235P B ML 7 4 M K F (1 E
Sartorius 2\ f) ), Cascada I I #8 4l /K R 45 ( 35 [E PALL
7y d] ), RM2235 8355 3R U] AL (T AR AL A A PR
) TOKYV SF Bl X 4R S ML (B 5 HE BR B 97 X
HAHBRAF),ES-S8 F R X JH& KA () HE 2
7 A A PR H] ), ST8 UK 38 [ 21 °F- 1t 25 00 WL (36
& Thermo Scientific A 1] ) , 5424R Bl 5 ¥ VK 25 .0
Bl (7% [ Eppendorf/A F] ), Axio Vert. A1 45 {8 8 2¢Ot
% (1% [ Zeiss 2> 7 ), LightCycler 480 I 52 2%
Yt 5 & PCR(Real-time PCR){¥ (7% & Roche A A ) .
2 FHik
21 REH BB L2 60 D RBBEVL D A=
4], B AL 4], DMSO 41, & Ml 5 i 4 21,
SB203580 ZH LA M 5 i 38 Y5 fise B BK 45 SB203580 41,
B 10 Ko 2 FTALASEAb 38, A 4% 2 2R A Hulth
TR HE ST KOA KRB AL . 3B 75 1 10% K A 5
T (3 mL-kg™) M6 B U SRR I8 R B, T 2 Bl S
BRLA& AT U000 9 A0 ) 9 2 R i A8 SR R P A
MR, NS R G ESE 3 dIE ST 8 7 UsmL!
MERZE I mLIPERE B H LR, RES AR
KR K R 2 30 min, H A BRI H 8 A BT
Bl ESLYKEE 4 o AR BT IEMIAL X S R, ]
T BT £ B TR R38O 1 2 T REL RS A R AN Ol
T, O S v B 2 AL L QY ] R B L R Ak
RS AL, Feom AT Y L AR T S e RS G
SRV AT HEE MR AN 5 R RIRR B EA
AR KRR AR N 0.25 g kg's KR
0 S A 2H K BUZ T 35 @ LA 1 TR L 4 T TR
HEH L, SB203580 41 45T 2 g+ LAY SB203580 I
W A M R $E K S SB203580 41 A H 45 T
2 gL' SB203580 & 35 g+ L™ 4 i 18 i i 4% 1Y IR
GVWVEYE ,DMSO44 T 1% DMSO RS |
PR oS (I KRR, A TAEMEbkHEY , & H
1R, AU 3 mL, 1 i 4 J J5 Bk -
2.2 WA M8 3 B Bk ik 0 48 R RSk A i,
3000 r-min” &0 10 min( 5.0 2K 42 10 ecm) 15 5] 13
. 72 .

WALV L T DA DU A J i b 46 % P F- IL-18, TNF-a
22 KK oAb FE KBRS T 3 B 5 OGO G
THCE AL, O BT AR IC 1 bR AR 4% S S
BT -80 °CUk#i 7R 17 , T Real-time PCR X &
B € B 5 ¥ (Western blot) & 1 ; 55 — &8 4> B T 4%
Z R Wb E 2, T HE 4 0 J s 4l 1k
LioR1IUS

2.3 HE @M ST I AN 5 e b
A BR AR R HEAT K 35 B R R B U R, A
IR i VR B2 5 RO SR AT B IR R R Yt AL
e, WK E R, IR R SR, R AT R
MR 5 Bl K2 Mankins ¥ 0 b5 7 0E AL OB B AR B,
MNERCE G548 A0 R 4 3 O T VE Ay, R A
045, B G5/ IE 5 51 0, R AN 52 4, KA
FUON) B i 55 53 4, MBI IR I AT R 45, R
B TR 8 R A 2 5 5 0 BRI IR RO S AL S
643, G SE IR OB AN . 0 00, IR 5 143, 7R i8
PEYN B 1 £ 2 40 W AR M AR AR 53 4, A i K
HIH D A 047, R L A I R

2.4 ALK p-p38 U E DL FE B E Y
PRAR K SEAT K GBI 2 A3 B R, A g )
F A B S AR O A7 i s B R R T A R
PUFAE % vh il (pH 6.0) BIE & & vh T3 b i
FTPUEAE AN 3% 1o S A S0 W = I O i 5
25 min, Y] B F T3 J 3%BSA ‘% i £ (4] 30 min, il
— P (1:100) ,4 CE &, N ZHL (1:1 ) E | H
50 min, DAB W8, 7R R R G e, ik B R, il
TEE, RAE S HTEIR

2.5 ELISA# Il IL-18, TNF-a B #£ ik B &4 K
FUAR A I 76 W, 300xg B0 10 min, B E & W4T
ELISA £ 0 , 4% HE 150 W 45 I 2 A o 5 0K 00 975 W
I 40 FR PR AR 20 SR BRAE A2 0k s il A b S
FE 450 nm P KT ARG A

2.6 E A 9 BT 7% (Western blot) & I p38,
p-p38,MMP-13, Collagen Il £ (4 () ik HL41 41
BYRE LA 1045 PR B 0% B 11 24 f i 4 R B 1,
SERE IR . MR AR 4 1A SR LR
Gz W, 100 °C/K A B8 N # 3 min, ¥ 205 diAE A
. JNAEJE 4T SDS-PAGE Hi ik , %% Il 2 PCDF fiit ,
Ji Jg 4%k v Wb &= IR BE R BT 1 h S in A p38,
p-p38, MMP-13, Collagen Il , B-actin —#i (1: 1 000,
1:1 000,1:1 000,1:5 000,1:1 000),4 °Cit % , %
H,PBS¥EE 3K, B K S min, A —Hi(1:1 )=
BWE L hE, 17 B8, Image T F 0 T 45
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2.7 Real-time PCR % {ll p38, MMP-13, Collagen
I mRNA i ik B4 2B 87 % | trizol % 42 HL
RNA, ffi Jff Nanodrop 2000 £ ] % 241 RNA ¥ i . 4%
M Roche S5z % 53850 & 0 FH 36K mRNA S5 4
cDNA, {# F§ LightCycler 480 II %! Real-time PCR {¥

PEAT P HE ARG I . R 20 WL AR & O 4k
4 95 °C i 2% ¥ 5 min, 95 °C 48 ¥ 10 s, 60 °CiE &
10 s,72 °CHEAH 10 s, 2 45 M IF I 15 7 1 28 95 °C
55,65°C 1 min; ¥ &1, 525 B4 2R T 29k RO .
PCR 51 ¥y 1 A= TAE W) TR (10 ) B 0 A BR A ) ik
ARSI IF I %k 1,

x1 51MF%
Tablel Primer sequence
Gk gl K& /bp

MMP-13 ki TCCATCCCGAGACCTCATGT 148
T CTCAAAGTGAACCGCAGCAC

Collagenll k% TCCTCCGTCTACTGTCCACTGA 218
i GATGGTCTTGCCCCACTTACC

p38 L% CGGTGTGTGCTGCTTTTGAT 100
T CTGTAGGTCCTTTTGGCGTG

B-actin 3 TGCTATGTTGCCCTAGACTTCG 240

T GTTGGCATAGAGGTCTTTACGG

2.8 GeitaEsrHT SR SPSS 20.0 GE it H A4 4 A7
i B X + s KR o IES AR I8 HLIE S ML 45

TE A 53 A1 1 22 21 18] K 4E 5 k), >Rk TR R 36 O 22 41
H?L# T2 A LA, U 22 5% R JH LSD G 8, U5 28 R 5F
% F Games-Howell ¥ % , P<0.05 i £ 7 B A G it %
e

3 HR
3.1 Xj‘jcﬁaéwﬁ MEE S RmE A4
RBR O B 2 2 A A BJC?”Jm@ L)

ﬁlfﬁﬂﬂ‘]’j,/ﬂ"}/iﬂfrﬁ KT WG B R A B A
215 DMSO 4 #i el 8L 4l i HE S ZK AL, 4500 AN B
BT, HE B0 A B, 23 AN T BT, 200 B i B D
TSR A A 2E 8 25 T B, 45 45 25 4 1 4K
B 2 R W A M B 2 R
PSUIUITIIES R I S Al = o S N 1= = B
525 U4 A B AL 2 R Mankins 3753 i 3
Fhm(P<0.01) , SEEAI A i, S H AR R
Mankins P43 15 i 3 B (P<0.01), WLF 2,
3.2 Xf p38 MAPK {5 5 i [ H p-p38 ik [ 5
525 P R, R 4 p-p38 1Y ik K - B 3 T

E F
A% 141 B BER4]; C.DMSO 41 5 D. 15 i 7 e ¢
;P45 I I T 45 SB203580 48 (1 2~3 )
E1 THREEREMARXTRBHAMSFHHM(HE,x200)
Fig. 1 Effect of Cangxi Tongbi capsule on histomorphology of

21 ;E.SB203580

articular cartilage in rats(HE, x200)

x2 BEEFEREMNKBRXTHRT AR Mankins T 5 K F N
(X+s,n=5)
Table 2 Effect of Cangxi Tongbi capsule on Mankins scale of

articular cartilage in rats(x+s,n=5)

21 51 # /g kg!'  Mankins PE43 /43
= - 0.300.48
T - 9.20+1.03"
DMSO - 9.20+1.03"
ReN SRy e 0.25 6.90+0.73%%
SB203580 0.015 5.80+1.0329
I 5 T 4215 5 SB203580 0.25+0.015 4.40+1.172

525 M4l i VP<0.01; 5 R 4 L 2 P<0.01 5 55 4 i 9
R FEHE A SB203580 41 L4 Y P<0.01(F£ 3~5[f]) .

1Ry SRR R, 1 T O i 2R 4H L, SB203580 21 LA

T 5 W 3 8 g A 16 4 SB203580 41 34 AT A AL MR AR IR
R A 2 A p-p38 ik, iﬁ%%%ﬁﬁﬂi%%ﬂ

SB203580 ¥ H. A W 2 4 H 41 41 p38 MAPK {5 5
% A G B T R IR K RE R . LK 2

3.3 X p38 MAPK {5 53 % r AH OC i K 3R 3k 7K °F
BRI 525 A B, BEAY 2 Collagen I mRNA
B 2% 35 7K - I 3 % AIK , MMP-13, p38 mRNA fif % ik
AKAF 5 32 TR (P<0.01) 5 SRRV 2R L5, 6 I I
% 41 , SB203580 41 Lk K & & i B R B B A
SB203580 21 MMP-13,p38 mRNA 1) ik i 35 [ 1K,
Collagen [ mRNA A % ik B ¥ A & (P<0.01) .
23,
. 73 .
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B2 BEREFREMKRXTREHAAD p-p38 RiIAKFHHMm
(FrELLAL , x200)

Fig. 2 Effect of Cangxi Tongbi capsule on expression of p-p38 in
articular cartilage of rats(IHC, x200)

3.4 X p38 MAPK {553 #% I Ui & 1 K F R kK
Frysgm 5 A A R BRI IL-18, TNF-a iy
FRIKF TR (P<0.01) ; SR L Ar, &
JH R % 4, SB203580 4, & M B I B Bt A
SB203580 2H IL-18, TNF- « [ 35 3k 7K V- 5 35 F& A%
(P<0.01) ; 15 45 i 38 95 g 2 1K 5 SB203580 4 L #%
O T R # 4H , SB203580 4H IL-18, TNF-a Y 2 ik
KT, 225 BA SiT2 E L(P<0.01) .
W4,
3.5 X} p38 MAPK {5 5 i % v AH ¢ 8 11 3R k7K F
s m 525 F 4l e, B 4] Collagen I 1 3% ik
JK - 535 FE A, MMP-13, p38, p-p38 1 3 35 /K F i
FHTFE (P<0.01) ; SR A L A, 6 S 3 0 I e A
SB203580 ZH LA K 45 e i 95 e 42 Wk 5 SB203580 41
MMP-13,p38,p-p38 % ik B & (%A% , [ i} Collagen 1T
2238 25 T (P<0.01) . DL 3,385,
4 itit

KOA JZIIfi IR 1% UL 1 T g 2 B3 R AR ) 2

£3 BREERES p38, MMP-13,Collagen I mRNA RiAKFEHEIE (X £ 5,n=5)
Table 3 Effect of Cangxi Tongbi capsule on the expression levels of p38, MMP-13, Collagen T mRNA(X + 5,n=5)

215 /g kg! MMP-13 Collagen Il p38
EH - 0.983+0.035 0.957+0.049 0.997+0.021
LAY - 4.077+0.112Y 0.407+0.015" 2.593+0.040"
DMSO - 4.013+0.015 0.413+0.035 2.600+0.053
T T e 0.25 2.980+0.0202 0.553+0.03229 2.083+0.03529
SB203580 0.015 2.020+0.07223 0.713+0.020%3 1.697+0.13129

8 i 2R HK A SB203580 0.25+0.015

1.470+0.070?

0.840+0.020? 1.273+0.070%

x4 EHREEREXNKMEEF IL-18, INF-a & ik 7k F %
(X £ 5,n=5)

Table 4 Effect of Cangxi Tongbi capsule on expression level of

inflammatory factors IL-18, TNF-a(x + 5,n=5) ng-L™!

20 5 A IL-18 TNF-a

g kg

2 - 46.07+0.31 28.35+0.38
TR - 79.50+1.76) 47.41£0.32Y
DMSO - 78.9241.33  46.78+1.28
13 e R 15 025  66.42+0.18%938.46+0.3429
SB203580 0.015  57.58+1.612933.11+1.49%9

i e FE SB203580 0.25+0.015 49.93+0.57? 29.94+0.742

PR 2% 3 [ A T BT S 000 — i A8 R AR AT O Y 28 0K
P 1 AR AT S A U A Y R L KOATE 60 % L)
R [N R R R A 42.8% , 5 M RE O XU

.74.

p3g8 = - D GNP G - o 41Dy

- NN D e ~—= - = 43kDa

p-p38
Collagen II G " - ==y 9% @ 142KkDa
X I I T
p-actin PN 13 Da

A B C D E F
B3 #&%Ap38,p-p38, MMP-13 F1 Collagen Il & 5 KA Bk
Fig. 3 Electrophoresis of protein expression levels of p38, p-p38,
MMP-13 and Collagen Il in each group

MMP13 54 kDa

40%, Pt R 47% " . FRE HBTA A 1.5/2 OA
F M A WU 2/3 1 OA % KOA B % . HAi
I R b 3 Y5 A MR 3 P 1 T Bk figp e sk — i, B
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x5 THREERES p38,p-p38, MMP-13, Collagen Il FiE K FEHI M (X £ 5,n=5)
Table 5 Effect of Cangxi Tongbi capsule on expression levels of p38,p-p38, MMP-13,Collagen Il (¥ + 5,1n=5)

4153 /g kg! MMP-13/B-actin  Collagen I /B-actin p38/B-actin p-p38/B-actin
2 - 0.07+0.01 0.92+0.08 0.07+0.02 0.04+0.02
AR - 1.27£0.11Y 0.09+0.02" 0.70+0.14" 0.69+0.11"
DMSO - 1.27+0.12 0.12£0.04 0.68+0.14 0.68+0.09
T W T 9 0.25 0.93+0.24>9 0.45+0.1029 0.56+0.0729 0.45+0.06>3
SB203580 0.015 0.69+0.1329 0.57+0.0323 0.38+0.06>% 0.23+0.0329
G i O BEHE S SB203580 0.25+0.015 0.34+0.06? 0.63+0.04? 0.21+0.032 0.18+0.032

TR B O B AR R, R E YR = R E
WY B T AR s P B R
B EREIERA SR T a0 E OAFIRE
FFE S, BV B Y R A 2 (R A 4 A L
PA) Ty i AT LA TR) 42 1 7 21 /)N i R 4 Ry R A= ) oF
Ty fie (Bl st A W) IR U O MR R U L AT
REETT BRI 0. MR R — RO B, 7R T
e S A I3 i VAN 2 VAN EX. 7
2 IR 2R A5 BOUE DR 38 4 [ R S i 220 R 05 BT
AL R FE R AE T LN A LA R A AR
SAPHES IR EISHE S T IRYT KOA B, i i 5 ML 1K
WL 72 WL, 3t — ELTAR S 0 S R 45 A IR YT
KOA FAEBE , H A I IE Rl b B 7. 7 8 e SR 4
T 3 9 I A pR S LR R R ELRE XS
M B 575 A A 4 25 W 21 1, AT S R 2
B RS TR YT R BRI LA A E T
T A R RGNS kR Z R R
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