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WE BR TS AEIE b 2 50 R AT AT T (AA) KRS IUEF Y4 09 3% va B HAF
AR, Fik 60 R Wistar #bt X A MALS A EF 2B (12 R) A4 A1 20 (48 R ), B *F B (NC) 22
SN R KR ARG R N ESHRTAEF(CFA)O. 1 mL 2 X, 5 & AA KRR, K55 19 X4 AA #
AR Ry 4 40 # KR (XFC) 48 W 254 (MTX) 48 F Ak % & 7 (TPT) 4afe 45 A 3 B (MC) 48,
s th 30 RJG & st, KA E A w AL & 20 K S UL 28 4 fi 45 M) 5 R % S Bl TR - Bl 4 R (RT-
PCR) % % Western blot | & &40 K R A LRI 2 /5% G 8 (MMPY) R i & /% & & B 28 22 974 1 1 1
(TIMP1) mRNA Z& @&k K-F, R (1) EENRLERE T, AA KA CIMRIR R HIGEN T, 2
I UL 2t . MTX TPT XFC 2834 A SR & MU 45 AL Mo 3 4118] )bk , XFC 48 K S ldm it
WA THE, MIAL AN, MILEAUE V2R, AT T Hema, (2)5 NC 414 ,MC 41k R e
22 MMP9 mRNA % & & £k K-F34 9 2 LA, @ TIMP1 mRNA =& & £k &P 2 FiA(P <0.01) ;5 MC
2k E , XFC 22 MMP9 mRNA Z & & & A K-F3) F %, TIMP1T mRNA & & & Rk AP 2 A, £ FH 4%t
FENX(P<0.05,P<0.01), &it HAMEMEL P2 7 # R E T A 23745 AA KRS L Zede, ;L
AU T e 5 s ILZL 2 MMPO mRNA & & & & ik, 32 &0 UL 2 TIMP1T mRNA & & & & A KT, f
MMPO/TIMP1 - # , B &5 L i s AR A % .
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Effects of Xinfeng Capsule on Myocardial Fibrosis in Adjuvant Arthritis Rats and Its Mechanism
Research WANG Yuan, LIU Jian, and ZHU Yan Department of Rheumatology, Anhui Provincial
Hospital of Traditional Chinese Medicine, Hefei (230038), China

ABSTRACT Objective To study effects of Xinfeng Capsule (XFC, a Chinese herbal compound for
benefiting qgi, invigorating Pi, and dredging collaterals) on myocardial fibrosis in adjuvant arthritis (AA)
rats and its mechanism study. Methods  Sixty male Wistar rats were randomly divided into the normal
control (NC) group (n =12) and the model control (MC) group (n =48). Except rats in the NC group,Fre-
und’s complete adjuvant (0.1 mL) was intracutaneously injected from the right hind limb to prepare the AA
rat model. On the 19th day of inflammation rats in the AA model group were randomly divided into four
groups, i.e., the XFC group, the methotrexate (MTX) group, the Tripterygium wilfordii polycoride Tablet
(TPT) group, and the MC group,12 in each group. Rats were sacrificed after 30-day medication. The myo-
cardial ultrastructure was observed under transmission electron microscope. The mRNA and protein ex-
pression levels of matrix metalloproteinase-9 (MMP-9) and tissue inhibitor of metalloproteinase-1 (TIMP-1)
were detected using RT-PCR and Western blot respectively. Results (1) Results under electron micro-
scope showed obvious hyperplasia of collagen fibers in myocardial cells of AA rats,which indicated the
trend of myocardial fibrosis. The myocardial ultrastructural changes could be effectively improved in the
MTX group, the TPT group, and the XFC group. The morphology of myocardial cells in the XFC group was
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contact, with clear nucleus, and little collagen fibers, which was better than the other groups.(2)Compared

with the NC group,the mRNA and protein expression levels of MMP-9 in the myocardial tissue of the MC
group were obviously up-regulated, while the mRNA and protein expression levels of TIMP-1 were obviously
down-regulated (P <0.01). The mRNA and protein expression levels of MMP-9 decreased, and the mRNA

and protein expression levels of TIMP-1 obviously increased in the XFC group, showing statistical differ-

ence when compared with the MC group (P <0.05, P <0.01). Conclusions

XFC could effectively inhibit

the myocardial fibrosis of AA rats. lts mechanisms might be correlated with inhibiting the mRNA and protein

expression levels of MMP-9, improving the mRNA and protein expression levels of TIMP-1, adjusting the

balance of MMP-9/TIMP-1 ,and improving the metabolism of myocardial extracellular matrix.
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R FETT R (RA) LT FRMEZ 2675 R F 8 IR
PRSI B B S e B, EZR AL W B, 1
BT B R TIRERET , UG AN K, B 9 1 10 0 e o]
EReGZhids, BT O E S84 18, i s
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B e RS B R 2 — %) AR St el o WL 2 A
JaE 26 2552 T 0 RUBE R X AA R RO AL AT e R 45
¥ KU ILZR L MMP9  TIMP1 mRNA } 55 [ Fik 5%
M), 3 HAE AL
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1 Y WIESMETE Wistar KL 60 H, i
5~6 1), {AH (200.0 £10.7) g, L HH E¥F}
SR T B s B A

2 i WX EE(XFC) : Herf BE s
— B B BE i o B 2 B A
B BRIA TR ATRESE AR AE AR 1 0.5 g it
5:20081129;; H AL WA (TPT) : 10 mg/k, Lifg
BERIRAE LRI 2] A2, dit 5 : 20081102 5 FH Z( 45 1%
(MTX): 2.5 mg/h, BigEZERGIEZ T =, it
2-:20090104

3 AR BT EERI(FCA) : h3EHE
Sigma 235 H s 2E 8 MMP9 \ TIMP1 £ v [ 4 {R 1t
F 2£[# Santa Cruz /A ) (se-6840) ; Trizol X7 & H
TIANGEN Biotech 724 Fl4&4Mk; i # U] F AL (i # LKB

/3H)) s HITACHIH 600 7435 5 Hi 5% ( H A< HITACHI
/3 H)) 3 Penguin-600 CL-Oylmpus BX51 [KI1£ %> Bt
5 (£ BIOPAC A H]) ; 54l Wt it (H
A SHIMADZU 24l , %1 5. UV2401PC) ; PCR § 14
1% (1% [ Biometra /3], 15 . T1-Thermoblock , T-
Gradient Thermoblock) ; Hi 3k [ ( 22 [ Amersham
o] B EPS-301) 5 BE I 5 43 B A (36 [ Bio-
RAD A H], %5 . Gel Doc XR) .
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4.1 wERTE B 60 K Wistar B K BUE
PERESE A S5, BEALAY R IE# X BR(NC 12 ) 4L Fnfs
RI(MC,48 H) 4B NC 4 4h, & H R R A 2 i N
TS FCA 0.1 mL 4, 45 AA REMBR S 5k
JEHE19 R¥E AA BRI R EREPL 70 4 4H: XFC 41,
MTX 41 TPT 4{ &% MC 4,541 12 H,

4.2 [T BURIEH 19 RIFRr 42,
FIHRA Y FlE R R AY 10 1%, XFC 4. % XFC iR &
W 1 mLA00 g FlaEiEE , K 1 kG MTX 416
MTX B 40 A, A= B R K ) IR B (S Z T
MTX 0.3 mg), %1 mL 100 g5 & #EH, 55 1
W, RGN H 4 TAEFERKH# S ,1 mL 100 g,
BRA UGTPT 416 TPT WFALAN R , I A B 7K i AR
REMW (& mL & TPT 1mg) ,#% 1 mL /100 g 54
HEH R UGNC A MC AT KR,
1 mLA00 g, 8K 1 K. HELLL2 30 K, w5 49
K, K B BUR A DARF A

4.3 WEHAEHR BASI J7 v

4.3.1 DB MEEME 2% k5],
3% G ELZ41(30 mg/kg ) FE 1 ST RIS 4, TT i
FEL N2 OIS, Fok RGN mm® kK
AN SERVE TR TG PR 4 CHIEE 2 h, BEIRZ: o
WRPE 30 min, 1% HIREE 1 h, BEFRZE R PR IR UL
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A R IR () , T HITACHIH 600 Ui i EE
WER AR, RO AL LB A

4.3.2 KEOIE4HZ MMP9  TIMP1 mRNA [
Fik R RT-PCR ME., &4l KRANSE ), B O
FETLIALHL 100 mg T LB EHEE S, RIS
TWAEEE , 85 e AMRIRVKAE - 80 CORAE, 75 1o
MMP9 . TIMP1 }z GAPDH 514¥ %12k H Primer 5.0
AT, B A T A TR AR RS A RA A
A

MMP 9 mRNA 5 #7510 : Lii#: 5'-CGTGGATC-
CGACGACGTGAATGG CA-3' Tiif: 5-TGCGAAT-
TCACGTCGAACCTCCAGAGG-3' (### H Bt K
613 bp); TIMP1 51 #)¥%1: I-if: 5'-CCCAACCCAC-
CCACAGACAGC-3', F iff: 5'-AACGGCCCGCGAT-
GAGAAACT-3' (14 i Bt B4 254bp ) s NS I GAP-
DH 51¥15% 4 Liif: 5'-TCCACCACCCTGTTGCTG-
TAG-3'; Tiif: 5'-CCACAG TCCATG CCATCACT-3/,
P48 BoK A 450bp

iz Trizol 5 SR 2l L4y TR L0 WL AN e
AL RNA HGE 5 RNA VA TR 2 1% 3R HEE e F Uk Al
EHMP T E R E . 78 PCR (Y 76 5%
SRR RFR K 20 pl, RN Z%70 C 5 min,42 C
50 min,95 °C 5 min, L GAPDH N NXH#,PCR
MIE X 51 %) (10 pmol/L) 0.5 pL. Jx X 5% (10
pmol/L)0.5 puL .Premix 12.5 pL.Cdna 1.5 pw L. K
7K 10 uL, PCR iS4k 94 CAEPE 1.5 min,
56 CiB k1 min,72 ‘CHEMH 1 min, {535 35 K. &
TE72 CZEH 10 min, M 45 K5, L PCR =4
5 pL#EAT 1% BEAEHEERS vk , 1Rk 2 0E (EB ) Je 8
S TE LRI B AT ARSI AT 20— o R/ Ntk A7 45 2
FiIr, 1 Quantity One 4% 45 5 Mk B UK 4545 2R A7
SHT TSR UK A I BTk % B (10D) |, B MMP9/
GAPDH . TIMP1/GAPDH ) I0D F {5 4 . I 20 41
MMP9 mRNA . TIMP1 mRNA &3k AHX & .

4.3.3 KEOIEHZ MMPY \ TIMP1 2 H # ik
KE R Western blot K, 2 B8 SCRik[6 ],
PR 700 AR B IO LA B 1 5T, 2 A i
SERMAWE, F] Western blot ¥ 41 MMP9 |, TIMP1
H K, H BANDSCAN A g B i 4% 457 A
4y W % B (integrated absorbance, IA) {H, VA
B-actin > N £ | L MMP9/B-actin . TIMP1/B-actin
AR MMPO \TIMP1 8 #3A7KF .

4.4 Siteediik R SPSS 1.0 HfE, it
BORLL x £s o, Z 4118 LBOR HITT 22 9047, A LE
BRI LSD 5, P <0.05 NZERAGI#E L,

s R

1 HARROIEMENZEL(E1 AE) &
SYRSEE N :NC IR BUL LA A 5e 5, LokifR i
MHEIEHES L 22 2 18], 2R AU 22 ) O 5] s AT HE
B, AR, ZHMIAZG I, 20N ) A 2 R D AT 4
MC 1R B LAt K, DLz HESIZRTL, Z Apt],
JULET s i B2, AR PRI A B ik, AR R, TS
WAL, AR SN B, A0 A ) S 2 A A B
MTX R RO LATEIE A 5E 8, LT 254 SR, AL
22 HEFN AN, LKL BB st B HE 51 7 L 22
ZIA], FRIP AR b AT 2 Ak, 2R 0T, ZmEIE]
ARZIIRAYE . TPT 41K RO LA I S8, Z
LR, WLZ2 HED 2L , SOk A i R HE s 199 1E HE 81 7
WLz 2z 18], F o SR b AT =S i Ak, 20 A% B, 2

7E: AANC4L; B
MC 41; CAHMTX4; DX
TPT41; EAXFCHL

1 B KRB NGRS
(B ER A INAT G R A g 2, x 15 000)
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1 HAKBROVLZ MMPY  TIMP1 mRNA K& H#EFKFEHE (xzs)

25 n MMP9 mRNA MMP9 2 H #ik TIMP1 mRNA TIMP1 & 31k
NC 12 0.21 +0.02 0.58 +0.05 0.53 +0.12 0.45 +0.09

MC 12 0.47 +0.08 " 0.84 +0.09 " 0.25+0.05"" 0.30+0.06 **
MTX 12 0.26 +0.03% 0.80 +0.01 0.42 +0.08% 0.35+0.13%
TPT 12 0.36 +0.08% 0.61+0.09% 0.51+0.08%% 0.42 +0.09%%
XFC 12 0.25+0.10% 0.68 +0.08%° 0.50 +0.08%4% 0.39 +0.072240°

.5 NC 4 H#, *P <0.05, **P <0.01;5 MC @b, 2P <0.05,22P <0.01; 5 TPT 4%, 4P <0.05,44P <0.01; 5 MTX 4 [b#%,

°P<0.05,°°P <0.01

(6] A 5 22 e SR 2T 4 . XFC 20 R BLcs UL 40 i TR 25 5
B WU AATIE T, WLZZHESV RN, Sk iR a5 TE 5%
WEEDEHEFNLENL22 2Z 8], 35855 s GO ik, Sk A i 5[]
DS THES , W24, AN ARG T, 20 1 B A 2>
R LR 4

2 BAKRECILHZ MMPY TIMP1 mRNA K&
HEKKFER A (F1,K2.3) 5 NC Fb4,MC 41

A 1 2 3 4 5

100 bp

250 bp

500 bp
750 bp

100
250
500

750

H: 18 NC 41;2 Jy MC 4133 g TPT 434 3 XFC 41;5 Jy
MTX 4H:; A 5 GAPDHmMRNA; B 5 MMP9 mRNA; C ¥y
TIMP1 mRNA
2 BHKELIFHLE MMPO  TIMP1 mRNA HLjk &

B-actin 43 kD

MMP9 92 kD

TIMP1 28 kD

W1 MC 452 JyNC 41;3 S MTX 434 Jy TPT 4155
XFC 4
3 RARBLOMAL MMPY TIMP1 25 1/ 3k &

) MMP9 mRNA X & [ 1) ik K - ¥ B 8 i
(P <0.01),TIMP1 mRNA K% F#AM/KFH 5 R
JH(P <0.01) ;5 MC 41 kb4, MTX 41 MMP9 mRNA
B AKE R (P <0.05) , TIMP1T mRNA K HFE
KK X BT EJE (P <0.05) ; TPT 411 XFC 41
MMP9 mRNA J 25 [ i # 3k K P Y B 8 T 3 (P <
0.05), TIMP1 mRNA K EHFXUE L (P <
0.01) ;5 TPT 4114, XFC 4 TIMP1 & 4 33k K F-
T (P <0.05) ;5 MTX 41 H#, XFC 244 MMP9 % 14
MIFRIBACE IR T (P <0.05) , TIMP1 & 138k
H/KF_EH (P <0.05) .
15 B 5

RA JZDIMASPE FEFT I PRI S T R E Dy
BRI B PRGN , A9 R 3R B M R R /N D& 7y
Hb IR HE A T MRS AL ] g R E B A
M3 AR e K A Ao O B4 = 8 125 4 4 4R I
G 5% 2 B Meta 20145 R . RA &
GO AR AS I KU 3G N T 48 % , o0 LA BE 11 i
A8 A K HE RS 43 138 = T 68% Fl 41 % , Ft i
PR 7 v g XU S 8 0 . RA GO Il A SR &k
AR ON I N RERY 3.96 £, HoAE A0 M4 P — F
ST G P R RO R A2 . R, X RA O
3 A AT 2 R 1 37 B XL 2 AL ) T A
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AHFFEHRTIARIFE R I AA B3 O JIF
TR A EWAARE AR ERET G, EEN
IS SO VAN 5 Ny 2 8 T E N T TING P 1 (§ N
MR ELEA T R A E M O LA AL T (extra-
cellular matrix ,ECM) & Wi fi 5w eg i A S &
Mo i = B s A o0 UL AT 4 4k ( myocardial fibrosis,
MF ) Sz JULE] 3 544 1 AR R B, 2 R BLO T g
SR EERERZ —, DL gEfbsd i b oo IE s 2F
S 41 e 348 50 1) LB T 20 A0 e T Ak, A A A
5% ECM .47, [l By ECM FEfg /b, 1 MMPs J&
2 5 A 20 M A1 I 5 1Y) o EE L 2R, MMIPs 8% 22 TR
TG LTV B PR G S B A O S
FIBE G SR i R A JRE R i, 10 LR 25 35 o e
TR BHES G, T 0 WL MMPs 36 £ 3 Jin
HSOEEMW. LZO0EY KA ML TIMPs &
MMPs i IR S E IS, 23 TIMP1 (TIMP2 |
TIMP3 . TIMP4 . i TIMP1 figdikil K £ %t MMPs 1y
WM R ZE =9 9. MMPs 5 TIMPs L[] 45
ECM A4t i, MMPs/TIMPs 14 25 ffif 2 5: 300 JILZF 4
e EEHLHZ "

ARV T SCHR T 7 B ST A S 38 A 6l 3
H T RAMEHEIR” B, O RA 1 AR AL
AR T B, R R, PR L I PR 1 2 B 5
Jede PO E.EE YV RRAE, 32 85 S LE 48 IR T
Dk FEEARNE] T 2 R R XU HE T, R I R
WOE P03 o R PRAIFZE ™ 45 S KUK e 75 9
BEE RA BE TR AR Y[R, 18 BB I & Bl iR
OINRE, FEARIE KGR T C RN 1 ol -ER R R
1AL L G BRER 11 55 RAE R 77K, Bl A% e g8 9 0
X LA 45455 o

R AR AT U A AR B A LG A i P
FAEEW, OCSBETFRR, A TEER ST
g B Bk, Yo AT PR B 22 O R I K oo R R AE 8 ik
AHEIRR O M AR S 8 17 L Sk =2 () 1 o B
R RBIZA M, M B, R AE T T Bk b A
OAHES) , A Z Stk . A M8H 38 L IR, N
FARBEZ GRS TS, EE A EART, Wk
Hh 22 I 8 T ER Lk D0 M el | g R 45 E BE 22T R .
LY 245 1 % 008 A 1) ik A 2 o0 I 1 FE 2, {HL0 1l X
EANTFILE ML A E NS, O I TR, TER R
MHESN T MRS 17T 4 5, 25 L E Thae 2k 0, 1k I8 A
JE L IMRFR L, 05 300 RO ), B R b LB
O AT o B, MRS B O I AS 2 2 RA
R0 IR 28 ) FE A AL

T2y )7 XFC HLAT i M@ Ll 2% 2 3y, 24
NS BT A RIS T 2R B AR [
FREE PR BURAE A, HLBUAR 25 BB 5T 2201 , 27 B AR L
O IURE AR, PR3 2N 45 P R 1) 2y AR 25, 32
o 20T P A A 0 T R T 2 D AR ) B L
2N RS f10 5 0, BT 84 iR 0 UL A 45 0, s O UL B
M EARERA GEEMHIVE, ATIH RA B
DAL B GRBE RE, A1  LAE PA FA A  TA E F R mT LA
T LT AE E TR R 15T 00 WUSCET 4 20 i 1 5
ol TR S A M A ol O LT AL i vpr 3
£ R AR 147 1 (centipede acidic protein, CAP)
R0 FLAT A 4 72 1 DR A6 B S ok 38, AT 40 JUL A
WeAETRE " o BRI a WA | A PR OB, BE AR
O UL /IS U I 375 o JULTRRE , 48 v 40 PN R SR A 4 s 4
T P 1 5, AR LR L 4 SR e B 17

ARWFFEERARIR , o5 M 98 2% b 25 5 07 7 KU
0] BE o B AR O LZH 2 MMP9 mRNA & & H %
ik RED A Z TIMP1T mRNA S8R 3=k KF,
A7 MMPO/TIMP -~ , 3% ECM B9, ZESE AA K
U WLEF Rt R, i AA KRGO IHRE

OV A — N 2= (R g B 7, S5 ML G e
R4 M ZFP AN A 56, RAE AN T A S S
PHAAE R 5 H R A 5, MMPs/TIMPs 760 JILET 4
IR kA R T fE v R 5 EEAE A, (H MMPs/TIMPs
NZHZF A RAFRR WA, HATA % MMPs/
TIMPs 7E.CoULEF 21k & i o 72 v iy ELARAE s 1% S
T2 ALK A Rk — 2B 0T .
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