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0.7% ,P <0.05) , FaANE I3 LI R A FTIR Y, fe g ey M E A R M F 40 T BA, M £ IR E AR F
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[ ABSTRACT ] Aim To investigate the pathological changes of vascular remodeling and collagen in spontaneously
hypertensive rats(SHR) and the effect of treatment by Xuezhikang. Methods 30 male SHR at 8-week-old were ran-
domly divided into three groups (n =10 each): Xuezhikang low dose group (XZK-L group, Xuezhikang 20 mg/ (kg -
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d) ), Xuezhikang high dose group ( XZK-H group, Xuezhikang 200 mg/(kg + d)) and placebo group, sex and age
matched Wistar rats ( control group, n =10) were also designed. 8 weeks after intragastric administration, the levels of
serum matrix metalloproteinase-9 ( MMP-9) and tissue inhibitors of metalloproteinase-1( TIMP-1) were measured by enzyme
linked immunosorbent assay (ELISA). The thoracic aortas were collected for hematoxylin-eosin (HE) stain to detect vas-
cular wall thickness and Wall-to-lumen area ratio (W/L). The aortic collagen was showed by Masson trichrome stain.
The thoracic aortas were observed by immunohistochemistry to detect the expressions of MMP-9 and TIMP-1.  Quantitation
of the protein content of MMP-9 and TIMP-1 was assessed by computerized planimetry in the aortic media in immunohisto-
Results The level of serum MMP-9 in placebo group was sig-
nificantly increased compared with XZK-H group and control group (P <0.05). The levels of serum TIMP-1 in the SHR
There was no significance of the levels of TIMP-1 in all SHR group (P

Aortas of SHR showed wall thickening, increasing wall-to-lumen area ratio and collagen, disordered fibres.

chemically stained slides by using Image-Pro Plus 6. 0.

groups were higher than control group(P <0.01).
>0.05).
The thickness of vascular wall and W/L ratio of SHR were significantly higher than those of Wistar rats (P <0.05). Ar-
teries in XZK group showed less collagen in aortic wall than that of placebo group, especially the XZK-H group was near to
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the control group.
pared with control group and XZK-H group (P <0.05).
groups (P >0.05).
osition.

pertension.

R I T 5 | I 5 RN T e Y A A RIS I
JE M58 FE A4 ( vascular remodeling, VR) . IfiL45 544 J&
AT e IR A Y RS 2 — | L R B 2 212
70 Ry B JhCRE v T UL 5 RS A WA 4 B A 1) AF R
U /D R Dt A5 AR W A B0 B HG I il 4 BE v AR AR
I A A IV AYSEAS [R] 2 R0 0% Je i, A s 3 m A
R fipp a2, 2 ey I 04 B R Y T S L AR
— o [RIEF, L% B 20 0 #P JE i ( vascular extracellular
matrix , ECM ) ZH B A0 228 4 A A2 8 1 F 1L 48 524
M ZENAS . HE5T 4 8 4 1 ( matrix metalloprotei-
nase, MMP) JE#fR ECM 510 i BB E H KRR
g, HRIILT 4 )@ A I 77 (tissue inhibitor
of metalloproteinase , TIMP) J& MMP [ P P4 4 S5 P
P A 5 MMP PR X845 5 B I MMP
SRS ST MMP {54, A5 e & — Mtk
SRl AR AR SRR — AR g 2ol 2R
BT I BT RABTT R &, 065 2R d &
FEWR ANV RS B R | 655 R /D e B R A
L AT A &R IR 1, S5 AT 2 25 VR AR
M0 I R AR S e R B ik 25 A AE R T
MMP-9 7K P00 [l B A7 o i A P R T g . H
T, 10 A UL A I B o % vy I . L 4 A4 7 SC 3 4l
A58 i 5 & P IR K B ( spontaneously
hypertensive rat, SHR ) 1k & ifiL & Sl WA 80 | R 15F 5
I HE M0 45 T AR I MMP-9/TIMP-1 B33k K 3 3l Ik e
D B8 A AR Ak () s B9 9 000 i 5 1 i fs , % 1 A o
F4 K MMP-9,/TIMP-1 I J5 2 1K SF- 1 50

In the placebo group, MMP-9 protein expression was significantly increased in the thoracic aorta com-
However, the level of TIMP-1 had no significance in the four
Conclusions Hypertensive vascular remodeling shows elevated level of MMP-9 and collagen dep-

While Xuezhikang can inhibit the elevated MMP-9 and collagen deposition, improve vascular remodeling in hy-

1 #MREFZE

1.1 KIezhimFasr A

30 28 A #AM SHR A B AL A o fig B
BAEH(n=10) MEEFHAEL (n=10)Fn %R
FIH(n=10), FHIE B H#HE Wistar KX B 10 2
M, KRAW AT R NE [ AR
5 :SCXK( 77 2003-0003) |, n flg & fix 3 w4k ok 4 =
NE AL, g BEAR R B 40 20 mg/ (kg - d) 1
fig B £ 22 Fh K U5 AR VE B 5 i g B v R B 4L 6E ] 200
mg/ (kg - d) 1w fi§ e £ 38 3h KA AR F 5 % RUR| 4 Ao
MEAER - EHTREELELKET, FH
MARKE, A EH W HAELLE E48 FH, &
FlkF LSRR E 16 AR, A MD3000
A AR E SO B A ROEE 2R RA T R 3ok %
JE (SBP) , 5L 36 44 K 2 J& 4 Bl — R L&

1.2 FRAU &

SEIh 45 R T LKA AE (60 mg/kg) BE R E
BREL, 2 MLE B, 2B mE, T -80C 1%
TR BOEMESKE, CIERE TELCER
EARH(LVMIL) , B E 30 ik 5 & B9 £ 20 ik 5 B 4 3
mm & T 10% FHARE /R G MHEREZ 24 h, ¥ A
WA BEM K EY EE B 5 pm BE S
h .

1.3 EgBkfe R WA M EF MMP-9 TIMP-1 7K 3

Fe VO A R A R B k8 9% R B (ELISA) 77 3%
2 e & MMP-9 TIMP-1 A& -F, MMP-9 ELISA i 7|
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B RO B A A BHBCA IR A B 4R A TIMP-1 ELISA
WA & H R&D 2 7 4,
1.4 HE $f

Z W R A R BE 3 K, R 3 min, E
A FFE TR 10 min, FEE KA 3 K, HFR3
min, B J5 & 1% BB & 216, 3L B BN FH
A AP R PR R S min, BUH B K
AKpETE EHEERMAZFRKAER 1 ~2
min, %3 K, FRMEHFEEHETHE, 2
Image-Pro Plus 6. 0 % {4 2~ 7 i % B o JE B J& An 4 B
/B HAE
1.5 IMERELTH Masson =Z R E

4 5] Reguard 7 K E 5 min,95% 9 7.
B2 R, ERR OB RS E, WA T, Z A AR
P MALBRMER AT S5 min, K AE KA %, 1%
BEAHER 2 5 min, BEBR KX I 4 | min, 1% BB AL 7 1
min , B R A, — WORE B AR A
1.6 REBEHANFLE

WAL At E Y R RT3 K o Al AT
MMP-9 TIMP-1 %7z 41 4 ¢ Je &, = #4080 6
BAEMAE W XBE, L8R - ¥ X, PBS it ik,
WAL E 3% 1T A A E S R A IR It A A B
M, B N — s 4C B E R, N 9,

R1. SHEE—ESHMLLE (x £5)

Table 1. Comparison of general indexes in four groups(x +s)

37°C#F 30 min,DAB % & , 7£ & % T W& 2| [H
MREEE, KEAPIERN, FRAERE L, KEH
Frl# B o K H Image-Pro Plus 6.0 E 1% 494 % 4,
BRI NI N E EEFHATHR, BT
XA E R BT HME, B — &8y 3 Ky
FBERBEHME, FrHRA 0T, —4: MMP9 4t
1K (A-AJ1503b, ABGENT, San Diego, CA) , TIMP-1
Hi 1K (A-A01052a, ABGENT, San Diego, CA); fT H
Z ¥k B Dako A7,
1.7 SEitF4biE

BLF SPSS17. 0 kA 3EAT Ga 3T 2 4, 1T & ¥E ok
Pla £s Fom, AL LLABRR A IR 0, 24
B L3RR A 0, WP <0.05 5 2574 %1t

2 # B

2.1 E&AR

16 JE# A9 SHR R B (IR BRGS0 2 41 | 1 B e
TR RN 2 R A ) 5 IR A A, R R AL R
ALY 22 R G 2E R L (P >0.05) ;H LVMI,
Wk B S m TR RR A, Z R A S B L (P <
0.01;% 1),

2R TR MRS A (n=10) MR EFEL (n=10)  LEHH(n=10) Nt HRZH (n=10)
1K (g) 250 £12 248 + 16 256 14 265 =15
LVMI 0.29 +0. 06" 0.28 +0. 08" 0.30 0. 02° 0.20 0. 03
e (mmHg) 225 +11° 216 +18° 234 +14° 122 +8
LROR/Y) 312 16 308 + 14 322 +18 302 +19

ah P<0.01, 5% R HE,

2.2 Ii& MMP-9 TIMP-1 7k F

IML3E MMP-9 7K -7 42 J 350 28 R i Jig 5 AP 751
BT, SXT AR, ZRASIEE X (P
<0.01) , {HFE ML ARG 5 & 70 1 2 B R B, 5 &2 et )
M, Z R A L (P <0.05) , 15 % B2
Fo#, 255 G278 L (P >0.05) ; ML TIMP-1
JKFAE SHR K ERUZH I b & X R A, 22 A G it
X (P<0.01) fHIM A FEIRYT 45BN A i,
ER TG HEL(P>0.05;%2),
2.3 KRERMELEHHHRE

16 JE# KR 3 Bk 4 HE Y@ 7R, SHR I

2 I A RE ) G 4 R SR A A HE A ZE AL I RE
JBE R & XA, 25 AR EL(P<
0.05) fHIMARFIAYT 45 ZRFV A L8, 22 55 L5
THERE (P >0.05) , I BE/ I8 Ho A 7E 2 B 4
I A R R £ 2 W) dob v 0 B, 25 S A it
(P <0.05) 5 {H I Jg FF 5 771 & 20 W] S AIG 22 8t
FIH , 225 A 5 L (P <0.05) , 15 % FREZH L
B, 2SI FE L (P>0.05;K 1 fiE3)
2.4 MERREFERIE

Wi Masson =4 an] LIEH o IR 45 AILEF
Ar e (e LT UM AN ) 0T B 4T Ak S, X
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H Wistar K FUEEERS SR AU E L, PRSI 2F R 3. KR MEHGHE
AEMHESNIE S A2 I 7 2H A4 B B i 1 Ay ik B 42 Table 3. Change of rat vascular structure

RS ) AR AEHESN B ZE L, R W R B e o4 no MAFREFEEE (um) AFRE/ I HOAE (% )
WIEFAERE R AR B e, 55 e R R 4 b s, 28 il g X B 4 10 78.65+6.80 6.3+0.8
VYT G, RS FEA ) 0 2 0 1M g R v 7] 20 R iz’%ﬁuéﬂ 10 94.12 +10.00° 7.8+0.7"
A5 FF A , it s R 7 0 ik 2L I S5k 5 o B 4 A SREEAIRAL 10 92.10£12.00°  7.220.8"
T L B AR HES e B (11 2) mHEJQ%.%%’IJ%éH 10 90.08 =16. 00" 6.8 +0.9"

a N P<0.05, 5% HH b A P <0.05, 524

1. ZAMENEK HE £EBER ANARH R IR 2. BIEZhAk Masson = 3 BoRB R A4 (15 () ( x

e B 4] =4 Ly B B X By
R e 400) A WAL B HEEAAL C HLISHEIGA AL D A
Figure 1. Comparison of aortic wall thickness and wall-to- s 9 B4

lumen ratio showed in H-E stain in four groups Figure 2. Comparison of aortic collagen ( blue) showed in

Masson trichrome stain in four groups( x400)
x 2. RAMEFE MMP-9, TIMP-1 7k F

Table 2. The levels of MMP-9 and TIMP-1 in four groups 2.5 fREELLAEERE B R MMP-O 1 TIMP-1 &%
# 4 n_ MMP9(pg/L) TIMP-I(ue/L) 0 B S P A AU e (6 R MMP-9 3K
X HEZH 10 66.00+22.67  40.56 =12.63 FR AR T LA o (R AR ) |, R R4
LRGN A 10 124.60 £30.01* 64.23 16.32° dh MMP-9 6350 53 55 T % R4, 28 B BE 697 I

JEEEMEFIELAL 10 107.63 £14.85" 62.69 +11. 63" i 1% AT 39 5k 20 1 1 B 5 ) A 4 P Sk A
MARHESFIRA 10 67.96+8.80"  60.36 9. 85 BT LIS B 25 390 B 411 6 0 1 2, TIMIP-1
a i P<0.01, 5XHHRLLILEE by P <0. 05, 5 RIA AL A, TR RN A, SR 2257 (K 3) .

0.14 2
0.12

0.10

0.08 b

0.06

0.04

0.02

0—2a B C D

B 3. SHEMEZK MMP9 R EAAUFLBERRIREEELE R ( x400) A I G A, B AR s Rl AL, C
HBRFIA,D HXTIRA, a S P <0.05, ST HELL LS b o P <0. 05, 522

Figure 3. Representative pictures of immunohistochemical staining in aortic slides for MMP-9 in four groups and quantitation
of the protein content of MMP-9( x400)
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[6]Hi2 F Image-Pro Plus 6. 0 %4 Xt 40 9% 2H 21
e g 00 e AT B e B s, m) D 22 TR R 21
MMP-9 JK BEAE B 2 8 T %0 B, 22 A Ge i3 X
(P <0.05) ; I Ifilfig SR AR 751) 0 25 0 it Al 5 v 9] k2

A B C

D
4. ZFEMEZR TIMP-1 RRER/UFLEERRRKEETELE R ( x400)

NZRGAL, D %t B

T RIR A T B AELIL R B v 70 i 2T o 2
B, 52BRALE, ZRA5HEITEEL(P<
0.05) . Ifi TIMP-1 FE45- 2l (] LA, 2 S RS it 2= &
X(P>0.05;84),

Y o12p

. o0}
. 008}
0.06}
0.04}
0.02}

0

A B C D

A K IR AR, B A LR e R 4, C

Figure 4. Representative pictures of immunohistochemical staining in aortic slides for TIMP-1 in four groups and quantitation

of the protein content of TIMP-1( x400)
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PERYZEF AT RE B 2 AS | 7 5 e $E 2 B 1Y 4544 A
TR , 1055 R R IR 2 R 00 1 s B AR A, SR I
FEAERE CBALRY A Rl WS A B, KBk | sk
Sl pROT I HE AR B L SR, F A4 349 A i AP 3 L
ZH i ( smooth muscle cells, SMC) JEJh 3=, M #hE FH
FIBBKINF 3 280 Bl B AR R 2R L R
RAEFMLL SMC #4843, AR5 16 Fl SHR
T UM = 2 o B e W2 1) i A R 4 JRL | RE i L
3G, SMC B SR AE K, 2 v IR A e AE | 4t i A0 1 i
DURRYE 2 765 R I A AR,

I T P B 4 RE S5 R 1 AR A R
ECM £33, ECM Y-8 B -5 [ A 2 e I O 1L A8 FE
SRR E SRR, 5 T 2 VA G 1Y i MMP
K R SEEAM AR ) TIMP 78 (55 100 H 5 S04 1l 45 S5 44
HEE T EZENEM, MMP9 2FEH, )8 T
JE M, S ECM R ) R ZEA 5T, AT el b Mok 4 i B
A I N R I SMC 55 Z R i s, K
O v I 2 458 405 00055 RE PN R A L R T UL
PRAR R ) MMP-9 , SCHRHRIE , MMP-9 R LAAE Oy
A TR AR ) 5 ) A e R R 30 10 A A e
EEEAMEH, MMP-9 7] DIREAR M4 ECM, S 30 4
B, X I AR AT SHR K B0 32 3 A 7Y 1) 1F

FER B0 E R MMP 35 P T =, 6 2R 0 A O 3
MMP B FF &, £ 52 MMP9 F+i&lo7" . AW &
B, SHR K BRUZE & 00 5 A 0T R 3T 13 MMP-9
JKETh s, A BE o MMP-9 S 9 FHYE, 3 H F 5278
SMC g ik Uil MMP-9 =%y SMC fir =2k
AT REAE Jhy e i e i 45 S A R A5 AL, KGR Al A
FREIAIT AN AT B8 A1 3 1 K BRUAL S MMP-9 7K [+]
X 1l 457 BE MMP-9 25 [ K35 W1 A i /E 1, Ui ]
MR HES AT 2 258 — A BAT ] MMP (9 1
FA™ RIS A FE0 & B, i 1 H K BRI 7 TIMP-
1 AKCETHE B e 4l 28Uk 24 7 I 45 BE TIMP-1 2
M2 AN B 5 A BEXT TIMP-1 7K 52 0 A~ B
FHE TIMP-1 78 25 i 1 2 AS) R i AR N B J
ML 375 7K - FF 85 T BE 2% MMP-9 7K - T & 14 B, B
TRBLIA Ff E— 2 AF 5T B
REA:A 5T & B, SHR K Bl R 2 & T+, 30
ik F LS D P e ik b N 4R iR A R
F B IR A A it i R o I e R R
Az LA IR R, 3 T At 2 i B R X g i I
EE AR MCEE FHALE 22— AT T 52
VIR RR LA RO, B AL A Rt —25
WF5 A
ZE LTI 7E I LA B R A TE I AR RE
YA AN T MMP-O 38, i B 28 (U R 22 | il g
FREAAELAT 1) 117 MMP-9 7KSF- | ) i AT 5% o 1ff 45
BE MMP-9 R AR IR A, i — e L
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