5019 B 12 1 o [ S8 7 ) e 4 R Vol. 19,No. 12
2013 4F 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2013

S T XF SHR K B L4 24U MMP-1, MMP-2,
MMP-9 F0 1 , I 7Y s J5 25 1 5% 38 ) 52 )

BT, R AT
(iTFPEH XS, % 110847)

[(WE] BH: WEESEPE I B KM i &K R (SHR) O L 28 A 5L T4 )8 8 H i 1,2,9(MMP-1,MMP-2, MMP-9)
AT, LR AR 11 (collagen 1, collagen Il ) 3235 1Y 52 M , 5] JH: 53 i 1L He O WLEF AL 9 T RE AL o 77 33 < SR FH BB AL X AR i
60 H 24 Jl 1) SHR 3 B AL 2H 35 W% F 4 8 W PV 5 S 4 0y A S 9 07 g b AT 2 DL IR 8 ) R B
A KB (WKY) 10 RAE R IE# 4. IE 3 2 MR TR 240 25 F 28K 5 B W3 M H JH 258 0. 4 mg-kg ™', A 245 36 07 2 5% A ofiE 7k
BULZ W2 4 g-mL ™" 5 P AR B 41 g 45 25500 B 4 900 0 40,2010 g-kg ™5 15 W K & v 24 41 7 24 0 B W A
0.4 mg-kg™' + SN Iy 20 g-kg ™' o AFH ig 1K, HEELEIRYT 6 JJE A SR Bl e 41k K I 45 41K L L4 4Lk 1, T
E’xﬁﬁl—lﬂ/ﬂﬁ 3 oR 3 i St - 22 R G il A% XS i (RT-PCR) 6 6 I 4% 20 K B0 ILZH 4L et MMP-1, MMP-2, MMP-9 ) mRNA %

ik, R H Western 502 EI il (Western blot) i I 5 45 41 K BUG ILZL 41 MMP-1, MMP-2 il MMP-9 )2 13k, R H5IEH
b, SHR 210 LSS B0 ULEF 4 Ak kA% 5 55 SHR AR 20 Lb 45, 15 Wk 3 R B 5 b 24 20 L % W35 R 2 0 1S 2 4 ML v 4 ﬁﬁﬂrh
collagen I Fll collagen Tl i) &35 2 3 TR (P <0.01,P <0.05) , #1741 " collagen Il () & 35t B By /b (P <0.05) ; 5HERI4 [
B, B Wt R 20 K W A 10 G o 24 R B S I T i R 1 4 TP MMP-1, MMP-2 I MMP-9 1) mRNA F145 [ (1 335 1 4F . 35 4
J(P <0.01,P <0.05), &4l 1§ J7 il 4 20 MMP-1 2 (09 R A W U] WA (P <0.05) . &8 : (S 4l 14 Jr vl 38 5 98
MMP-1,MMP-2,MMP-9 F collagen I, collagen Il Ay 7K *F-, AT 2l SHR IO WLE RE , iX W] BE = HAM ] SHR K BUAY O JILET 4E 1L
HBLHH Z—
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Effect of Qishen Jianpi Decoction on MMP-1, MMP-2, MMP-9, Collagen I
and CollagenIll in Myocardium in the Rats with Spontaneously Hypertension

GU Li-yan, ZHANG Li-de"
( Liaoning University of Traditional Chinese Medicine, Shenyang 110847, China)

[ Abstract | Objective: To observe the impacts on protein and mRNA expression of MMP-1, MMP-2,
MMP-9, collagen I, collagenlll and explore the mechanisms of cardiac collagen fibers. Method: Sixty 24-week-
old SHR were randomly divided into the model group, perindopril group (0.4 mg-kg™'), perindopril associated
with Qishen Jianpi decoction group (0.4 mg-kg ' +20 g - kg™'), and another 3 groups individually high,
middle low dose of Qishen Jianpi decoction (40, 20, 10 g - kg™'), the normal group is 10 normal arterial
pressure WKY at the same age and kind. Gastric infusion was administered continuously for 6 weeks, once per
day and the forage feeding was applied normally. At the end of the 6th week, after anesthetized, the heart tissues
were separated. Immunohistochemical (THC) method was to the protein expression of collagen I and collagen I ;

RT-PCR was to the content of mRNA and Western blot was to the protein expression of myocardial MMP-1, MMP-2,
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MMP-9 in each group. Result: The protein expression of collagen I and collagenlll was significantly decreased in
perindopril group, perindopril associated with Qishen Jianpi decoction group and high dose group compared with
model group (P <0.01, P <0.05),and the expression of collagenll was significantly decreased in middle dose
group (P <0.05). The mRNA and the protein expression of MMP-1, MMP-2, MMP-9 was significantly increased
in perindopril group, perindopril associated with Qishen Jianpi decoction group and high dose of Qishen Jianpi
decoction compared with model group (P < 0.01, P <0.05), and the expression of MMP-1 was significantly
increased in middle dose group (P <0.05). Conclusion: By regulating the level of MMPs and collagen, Qishen

Jianpi decoction could improve the function of hearts, it may be one of the mechanisms prevent the development of

arterial blood pressure in SHR and inhibit accumulation of cardiac collagen fibers.

[ Key words |

T i IR 1) 3 2248 1R 0 R0 v e I 0 U
o e P e R, A I Il s T v BT B0 JILEF ZE AL 2
R oo R AL = A A AR BRI
o 00T S8 22 g A ZE i, DGR BIL R A R 9 ik
TEAF S BOM A S, T DA I 5 AT I B A
o I B2 T R E o e PR WL %6 S48 T, B R
RURGIE , W G fife Ve 1L O JUE ' 2 SR JRE AR AL A7 AR 4 1Y
PR o ASOF SIS FEAR 9 7 X B & 1 v i T
KRECCSHR) (0 WUZH b KL ot 4 J8 B g 1,2, 9
(MMP-1, MMP-2, MMP-9) 1 I, Il & fix J& & H
(collagen 1,collagen Il ) & ik A9 52 M, R 1 £ S (& )i
T i SHR B WLET 4E AL YL, LA oh 2536
I 1 ML O WOUZT 24 A 1l DR 107 ) i L BRI AR 4l
1w
L1 ¥y 24 J# WKY R, #EPE, 10 2, A
330 ~360 g;24 Ji ¥ A & M i kR B (SHR) |, A
7,60 1K 340 ~380 g, Mg [ LI 3 e S
YA A RA A, 2 W VF Al HiE 4% 5 SCXK (i)
2007-0005 . T i A& A T MEE bR DR, A BT ROK .
1.2 #8575 PCR AL (AT BB 2= AU ES A
FRZ T, A% 12 L UK AL ( Power/PAc300 Bio-Rad) , #E
1% 1% ( Kodak digital science 1D) ,752-C %8443
JEOGEE I, DYY-I AL A kAL (db 58 — &R T ),
DYCZ-40D 71k /R % B[ A kA (AL 508 — AR T ) o
MMP-1,MMP-2 , MMP-9 F collagen T, collagen IIl 257
FEdi A W T Ptg Lab 2\ &), Trizol i 7] ( Invitrogen ) ,
RT-PCR i& #| & ( Thermo Scientific ABgene Itd.
AGent house) ,PCR 5| ¥ 1 K& 5 AE WA vl & 0o
1.3 244 B W R R Ol 4 R FE ) 254 R
LA TEPER) .. KM 8K 30
g MRE 1S g WA IS g, HEE 10 g, )15 15 g, Ak
10 g, 715 30 ¢, FR WAL TH PER ., KH]
PRAEK AL T2 Wi & 2 4 gomL ™,
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Qishen Jianpi decoction; SHR; MMP-1; MMP-2; MMP-9; collagen I; collagenIll

2 AFiE

2.1 pAHSXE WKY K10 H 5 IE % 4 IR 4 ;
SHR 60 HFEHL K 6 2H AR ZH 55t ) 2H (19 24
) FEWE RIS T 2520 (RN TaAL) RSy
2SI AN 101 == o2 O o 4 1 R RS kX 1
B R 25 R 0.4 mg- kg™, P ZGIARYT
AR 4 ig 25 2577 B4 ) 9 40,20,10 g-kg s
B W R B A b 24 240 25 0 85 0% ) 0. 4 mg-kg ™
+ ST 20 g kg™ ig 1 R/, L6 A
2.2 D LAHZE A collagen T, collagen Il B F£ X £
HARRGZ 6 JHJE,3% %W 28 ip BRI, B Z1 HL
WO, 4 CAEPRERKREDE, 4% Z R PR €, 4
WA U R, VTR R 6 wm, U1 R A, 3%
H,0, =i 5 ~ 10 min DL K36 PR M 3 Ak 9 1
0.01 mol- L ™" ¥k ik £5 2% w3 (pH 6.0) f ik H1
B4, L2 1 B i —$i )5 4 Cal . A
WHERA BT, DAB G R R 4L, ok, &, B R
¥ H 2 E Medceybernetic 23 & 1) Tmage Pro Plus &2
EE 3 BT R G AT R 50 A, B T BEAILIRC 5 > L
( x400) , 54 LT 2 2592 x 1944 {52 5, 4 50
H0 BH P B 07 48 i %) ST AR (Area ) TSP 3R 03 WG BE
(14)

2.3 .0 L4 gl MMP-1, MMP-2 Fl MMP-9 1y
mRNA £k 51T 9 K& £ EEY A A G
MMP-1 I i 51 9 J¥ %1 : 5'-CCAAATCCCATCCAGC-
CAACA-3", T i 51 ¥ J¥ %1: 5'-CCTCACAAACG-
GCAGCGTCA-3', ¥4 K JiF 361 bp, MMP-2 [ % 5]
¥ :5'-CACTGTGGGTGGAAATTCAGA-3' , F i 4.
5'-GTCCGCCAAATAAACCGATC-3', §~ 14 K & 480
bp, MMP-9 | Jif 5] #: 5'-CCCACTTACTTTG-
GAAACGC-3", T i 8] #: 5'-CGAAGATGAATG-
GAAATACGC-3', 9" 8 K & 229 bp, B-actin 5|#) |-
W: 5'-TTGTCACATGCCCTGCCAGGTC-3", F iif ]



BTN, S TS @ % SHR B WL 2 b MMP-1, MMP-2 , MMP-9 F1 T, T 76 Jig J& 26 19 25 3k 110 52 1

#:5'-GCTCCTTATGTCACGCAGATTC-3", 4 ## K- Jif
560 bp, M4 21K B L4141 100 mg, F Trizol i
IR RNA,752-C 4584043 060 B 11 I s 4l
Lot it o ¥ 8 RNA 3 5 Sl cDNA, BRI S pl 2
Sk it AT PCR, T S8 N BUAEPE 95 C 2
min, A8 PE 95 °C 30 s, & 54 °C 30 s, #Eff 72 C 1
min, 3t 35 MPEIR, L AE 72 °C 10 min J5 4 C f}#
i, W4 PCR #8479 5 wl, il 1 L Loading
Buffer ¥ %], 1. 5% Byt il E IE HL UK 15 min, HY 5 K
BAR 53T R G WS T 4R 18 A UK L %, o o 4 17 4% 4
FEHRF IR, B9 W5 B-actin WOEE (A) HE
fE 0 BB R B mRNA A & &, B EE
3,

2.4 OL4L4 MMP-1,MMP-2 fi1 MMP-9 & {4 () 5
ik A KR EL 100 mg O JLEH 2L, SR 0 1, 4
C .G 10 min, B G, BCA 32105 & 5 HRE,
55 xSDS [ REZE M 100 °C & 5 min, PLAEFL 60
we, AR T 43508 10% #) SDS-PAGE %t it i, H,
UK 3 h FH BT H R FE R 5% 0 B BE W ok AE 37
CHEMAETHM 1 h, —H1 4 CHEHF LK, TBST % 4
W IERE % ECL &%, R /g 2R, R
FHARIN H 8 E 4500 5 NS B-actin Z5AF 10 A HO(H
kR HE A RIB K.

2.5 geiteEab e RA] SPSS 17.0 Geit 24k A, 52
BB DL x5 FROR 4 1A R0 LG AR B R 3R Ty 22
G381, P <0.05 hERA G EE L,

3 &R

3.1 XREOHLHR

collagen T, collagen Il 3 ik

»

TwipuRA RS R

WKYAL :
A B

27720 gokg- 14
E F

FEBRITT10 gkg 1

A R RS DL WL LRI 2, R SR
W, WKY 20K B0 LA SR D 21 4k 53 A L E 2]
240, 0 L) B C AT 4R % 3 5 WKY 414 [, SHR
2 collagen T Fl collagen M 3 35 B #F ¥4 (P <
0.01) , Jf 5 A0 LA JEE 022 , O JIL 20 L HE 51) 2% 5L

E S VNGTES R AR N T
B, 0 WUEF 4R 10 25 L, 7T DL i DT 24, 240 i () 5T £
efbis % . 5 SHR AAH ML, Bl R 6 B S il g
T B W] 2 R B S E N S & 4 collagen T
N collagen I A FEIA W ZE FFE(P <0.01,P <0.05),
W1,

®1 KSEMEAX SHR XROMARRNKER

ERREHFM (25,0 =10) 1A
7ol 4

21 5 kel collagen I collagen Il
g kg

WKY - 70 440 +102 73 640 £ 115

FEWEEF] + 4x107% +20 96 726 =116 95 724 +236%

Jice 2ia3l i

i W ) 4x10°* 104 201 £233% 109 655 +785

[icE 23ty 40 110 994 £294% 150 966 =716
20 180 962 =65 217 845 +844%)
10 206 498 =939 253 830 +738

SHR - 221 447 £968") 307 920 + 844"

W5 WKY 4 &Y P <0.01,2 P <0.05; 5 SHR 41 I
%3P <0.01,

3.2 X R B AL4 40 MMP-1, MMP-2, MMP-9
mRNA EIk 5 WKY 41 %, SHR £ 75 41
J B L MMP-1, MMP-2, MMP-9 [ 32 i & I & i
(P <0.01) ;23697 6 FJ , 15 W A 20 | 35 e

'g%ggjgﬁ“ Bre NS i~§éﬁé5&ﬁ4og-kg*éﬁ

A WKY £1; B BEBEI I A S I )5 0. 4 mgekg ™' +20 gokg ™' C BEMETE A 0.4 mg-kg ' 415
D. S 40 g-kg AL E SN 20 gokg 41 F S 10 g-kg ' 41;G. SHR 41 (& 2 [])
1 FAKXRONBARS Collagen I fyRIA (Rpeifbik, x200)
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WKYAL ' % tgﬁwﬂ'%"ﬁ%ﬁﬂ*?fﬂ N Bl A B )740 gokg- 4l

A B C D

. p —
A
. - 3

57720 gokg L (EE2 87710 gokg 4l i

RS {17720 g-kg Al SHRA!
E F G

2 ZBAKXBOHUALF Collagen M Y F X (FBE4lb:, x200)

P A B 2 i 10 05 40 F0 1S 2 4 9 Oy i ) 4 4
MMP-1,MMP-2 F1 MMP-9 mRNA {4 22 ik 5 4 40 780 %t
WA 20 i 2 a1 (P <0.01,P <0.05), WA 3,

0O MMP-1
@ MMP-2
B MMP-9

—

ratio to WKY

oo b
oSN BANR~ N

1234567

MMP-1

- R
MMP-9
1. WKY 41;2. SHR #4133, W% A1 0.4 mg-kg ™' 41 ;
4. ESEIBIT 10 g-kg " 455 ES DT 20 g kg 45
6. FEWEIEA 0.4 mg-kg ™' + BT 20 g-kg 4l
7. BRI 40 g ke 4
5 WKY ¢4 148" P <0.01;5 SHR 4 1% P <0.05,” P <0.01 ([ 4 [7])

E3 ESEEAX SHR X RO MMP-1,
MMP-2, MMP-9 f#§ mRNA 3 i% 9 20

3.3 XFREUL LA S MMP-1, MMP-2 Fl MMP-9 & [
LKW 5 WKY 404 b, SHR 41 kK il MMP-1,
MMP-2 fl MMP-9 Iy KL =& B EF T (P <
0.01,P <0.05) ;5 SHR ZHAH [k , 55 W F B A 25
A, B Wkt R 2H RN e 24 75 50 & 4 MMP-1, MMP-2 Al
MMP-9 M RBEMHE LT (P <0.01,P <
0.05) ; 5 SHR g Af L, 1S {g M J7 v 551 & 41 MMP-1
BRI E I EIGEIN(P <0.05) , WA 4,
4 itig
e L A2 4 i e 3 N Sl B 0 R = —
A WU 2 8 00 8 T L ) S RS 2 — iR T = T
FODWUE K A Y R B, e X 2 S ECD LT AERE
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2475 36 1
mmvp-1
- actin I

2 465 73 1
MMP-2
- actin I

2 6 1 3 7 5 4
MMP-9

- actin I

EH4 ESEBEANSHEXROHN MMP-1,MMP-2,
MMP-9 & H &% #I20m ( Western blot %)

ST, B & RO B . RS I
I 2 i 15 i, 9 B P 2k 9 i 2, g BEAR
2 XoF v 10 s PR ML AN R 2 2 0Tk, B Sl 8y
HRE AN IR P AR IR IR, S TS
T MARRE, 2207 A IR 4 A 2 88, A BEEE
AR WA BH 38 T3 R RR B8 T TR 55 e i g R T
FAE R B _E 70 UE B 3 R e ek i i i
PRVLES , B 2 {dt AL J5 Wi s 7 R | T 28 fidk i 1L o
I 5 24 A i AR A A AR G 6 9 5 R

R AT I o A S A ST A R B, R
I s P4 O IUET Ak 1Y AR e 3t A vpots JIL N e D5
HEAMET SR E A REEIEEEZAEN., o
WU R B Ay Z B A 5 Fh, Hoip E 2 2L collagen 1 I
collagen [l 2y ==, T Y2y (5.0 LIS 5t 6 20017 80% , ik
J 2T AL i SR P R0 S /0 A7 AR 58 0 B0 A R R P T
TR BE R B A 295 11% , 4 4e 540, i
J A AR O, 5 % RE SRR AT OGO LS JE R 4%
T A 300 JUE 25 4 0 Dy B o e P bR TR AR
I /107 AR T i Weac LT 44 R B il s T &5 B
T2 A JEE O JIL A o 3 2% 0 A8 S R RO UL ITR] BT &F
el UET 2L ) ZKEL IR IR R0 LD T 28U i i 2
FI 0 28 WY R4, U B ] B 0 21 55 T A9 D 3 3k
(bR . A g R I A O LA BE R
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U2 T AE P IR LA A7, 0 A T 780 i 1) i i )
5 L9 AR DK I (P IINP) f384 o , % s
A — 1 8 0, A s g rh ol g¢ 5] SHR
KR H i, 0 I H 7 70 far 385 0 BT 1 8 7 o AL
T AR A HE ) B 2T 4 B9 A, WLAF 4k = L,
collagen T Fl collagen I 1Y) 3¢ 35 i B M &5, K S i
[ 5 0] A5 B ARG collagen T Al collagen I (1) 26 3K , 4%
S e 5 B W R T Ak, DR S S f e Dy T
A U] B 2T 4 A i o B O L RE .

B 0T 4 J 4 11 ( MMPs ) Ja B 4001 14 19 I il X
W, e AL ST AL TN 38 B K A L JONE A L P 9RE 5
SRR RSP R AR REA 20
ZFp MMPs, . MMP-1 J2 i J50 i | 32 22 K i IS 4
A YEE R E, BT, I, I AR J5 ., MMP-2 Al
MMP-9 2 ] Jice il , = 2 /K il JFS 400 J2 78 P e i B 6 i
B 3BTRS TV RS TR, MMPs AN A AE JE 5 % fig b
FEEAVE R 30 T L3R 5 B A Ao o JUL B i) B 4 45
() Joi% 240 JH R 5 S0, TR it 2 O 1) = R4, o0 L]
oS I ) B R — Ty 1A S e A ot o A R, 5 — i
S JE T it 22 M A i AR RS R 4R
F A E (MMPs) DL K 4 8 & (R 41 209 R
(TIMP) £ 5, P 25 1) 3 45 S A 68 48 5 10 00 i AR
WHATAEZEE L., AMRER, HEEEFNV
THREOAULA gz R25 )5, 1,10, VA
I, TIMP-1,-2 ) mRNA 3£ 357K -4 fr K B, T
MMP-1,-2,-9 ) mRNA 2 ik KA B I+ 36w
TR IV A] sk A U LR £T A 20 P i DR B, HEAIL
il T A AT ) e DO A B B e D AT G .
ftb AR SCAIF 5T 7, o 2 3 B AT A0 43— T T
LA TIMPs ()2 35 | 55 — J7 1 s A DUAE i MMPs
ek 0 AT 4 4 B JLE PN A 40 i O 2L 5 (extra
cellular matrix, ECM) £ [ [ fift 38 9 , O LT 48 AL i
A5 DU AH R U8, 7 A 9% v A TR S B A B S i
677 Al $2 % SHR K BLG WL4L 21 MMP-1, MMP-2
A MMP-9 f¥) mRNA 1 (4 14 & &, R S @y
PO WLET 4t Ab 5 07 o] R 55 9 49 i TR Q3 A 9 A 386 I
4 )R [ i MMP-1,MMP-2 fil MMP-9 /) ik XK.

s 2 [ R B9 A AR 22, A W 58 0E B KRR 4
P TT 8 AR ot e 3 1R O R 4 I PR
R IAIT ALEF IKHE (DBP) R R WX SR BT
A R i e i O WL e Ak 2 9905 8 i R O
(LR AE A AL £ S0 0L B A O LA A & — A L
A v B R B AT R T AR P 2 R R B 1 O
WURE Dt S5 8 388 A=, AT AN Z2 A4 B4 7 %0 WL AT B A0 255 T

1L R A AT VA T B O LR A
AT LR S I J5 v 25 5 15 % )15k 5 i

FXF B8 SHR R BLO LS 05 A7 s [ £ F, T i =% i

Ao T R A G R e AR A DR ) S A AR R 4 X

O WUB S TN RE 4 DR 47V T, ok s v 1l i ok 2 vh ot

WUEF 4L, o Fb 2 25 B5 36 w8 100 Hs P 0 JEE 5 22 L8 1)

WF5E S8 B
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