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The Intervention and Possible Mechanism of Fufang Danshen Diwan on Vascular Remod-
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[ ABSTRACT] Aim To investigate the characteristic and the possible mechanism of vascular remodeling in spontaneously

hypertensive rats( SHR) and effect of Fufang Danshen Diwan, when Fufang Danshen Diwan was taken on early stage for long time.
Methods Forty eight terrweek-old SHR were randomly divided into six groups: the control group before treatment ( n= 8),
the negative group ( n= 8) which were fed with 0. 9% sodium chloride for 8 weeks, the amlodipine treatment group ( n= 8)
which were fed with amlodipine for 8 weeks, Fufang Danshen Diwan later treatment group ( n= 8) which were fed with amlodipine
for 8 weeks and then added with Fufang Danshen Diwan for 8 weeks again, Fufang Danshen Diwan early treatment group ( n= 8)
which were fed with amlodipine and Fufang Danshen Diwan for 8 weeks, Fufang Danshen Diwan longterm treatment group ( n=
8) which were fed with amlodipine and Fufang Danshen Diwan for 16 weeks and then were executed. ~ All the rats were taken
blood pressure before they were executed, and then vascular wall of thoracic aorta were taken out, then the wall thickness (WT)
and growth rate of vascular smooth muscle cell (VSMC), the expression of matrix metallopro-teinase-2 (MMP-2), endothelirr 1
(ET-1) and laminin (LN) were observed. Results Compared with Fufang Danshen Diwan early treatment group, the VSMC
growth rate of Fufang Danshen Diwan long-term treatment group descended obviously, nevertheless, that of Fufang Danshen Diwan
later treatment group ascended significantly. ~ Based on lowering blood pressure taking Fufang Danshen Diwan earlier and longer
would descended the expression of MMP-2 and ET-1 and ascended the expression of LN, which occurred before VSMC growth rate
changed. Conclusion Based on lowering blood pressure taking Fufang Danshen Diwan on early stage for long time would re-
strain vascular remodeling by altering biological effect ( descended the expression of MMP-2 and ET-1, ascended the expression of

LN), as well as mechanic effect (the growth rate of VSMC) .
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KM L K B ( spontaneously  hypertensive rat,
SHR) , FF A WEL I BN ) 27 BB Fig b I8 -1 T UL
Jf(vascular smooth muscle cell, VSMC) 5 Ifil % BE |2 f&
(wall thickness, WT) 38 4 3 7 il & BE 8 43 1 A= 9
RN AR 5L T 42 JE B 1 8 2( matrix metalloprotein-
ase-2, MMP-2) . P J¥ 3 1( endothelin- 1, ET- 1) F1/Z k&
A (laminin, LN) , 2 B J9 3 ML A0 575925 4 e i o A=
Y2 R SR 3 ) L B g i A B A BR LA

1 #RAEE

1.1 LIz

10 & ¥ SHR48 A g B - ¥ & i JE #F % Fr SHR
5, B A 8 R Wistar A (A E% A HE) WY
BEBAR¥IRB . 2BENLKTFRE 48 R
SHR 2R 6 H: e B A (n=8): M E /5
A, @HMATEA(n=8): FAHEH K 10 mL/
(keed) B HEE — %, 8 AEAL. WEEEBT
H(n=8): THEE (MmN a&E #F
35805007) LA 30 mg/(kged) & F 2 mL £EH A+, &
HEE—%,8 AEA(n=8); EFFLEALE
BGIT A (R EEIEITHE, n=8): FTRIEELITS
B(FRE#®L)8AELEEEM LA E T A
LA 300 mg/ (kged) AT 2mL £E & AF, &H
EE —RMEBT S AR, EAFABFEALR
HEITH( MR ERETH, n=8): TEEEME
FASEAIET 8 AR EHK L), 8 AEAR.
EFFA S5 BAKBETH(AHRKIMETYH, n=
8: FTREEMAEF T HHNIEBIT 16 BA(F E#
), 16 AE¥shHm A 5.
1.2 mEMNE

AHEAREZBNEEW RIS T m)E N
o HPE T MRB- « A A A F i E A8 P = X
(L& i JE A% FT) R IR A W 37 Chvdg 15
min, R RK ALY K, REENEM, S LR G
A, MEKSEE, EE 3K, BFHME.
1.3 mMEEEERNEFBINMAMBEEREK
FNE

ARG, AR B ES R EABLEHAL, F
BEAM EEFEH. ¥1lan BMEFHKE T 25
ml/L R BB 2k B 7 24 h, B B % o i vk v 3
KBR300 mn), RERBRE =, EEERAET
KK, BB EREAG B CET A, A& 3 bn.
T EF 3 B E ST 7 REALEL 16 AN & 3R, A
AAE BB 4N MER )T 4K B, R

SR VIMC, &A1& 2042 JB 15 A6 B 2 B L B B
AR EEMELZHINE R, LE T REME )Mk
BEZ, FRATENEEZ I EZ G NE S EHNE
B 2.0 B RE I AF WA R L) 4 A0
BmEEREREMER. BKE= (F—HEA
fE— BT — BT AR ) /BT — BE AR A x 100%, BT — B
HEEHAETHNBRANEE(I0 AR AZ %
IT), JE— B AR B E N 18 B .26 Bl &G AN EE,
1.4 PHERREMERNENEEREEELNH
2.HEE | MEMEER

J Trizol KA F R EFHHRARFRRE
RNA, = % 7% RT-PCR # A | d i & BF 9 % 40 JE &
B o TR AL 20 L B A T Otk B 4 L T ok 3 B
MMP-2. 1 & % 1 #1 LN. 3|#71% 1t % B Gene bank %
el s bER X AEYMBEARLE AR WK
£ 15| #: £# 4 5-CGT TGC TCC TGC TCC TCC
TTG ATG-3’, T # % 5-AAG ATC CCA GCC AGC
ATG GAG AGC G-3", § 38 Jr K 546 bp; MMP-2 3| 47:
¥ H 5-CTA TTC TGT CAG CAC TTT GG-3’, T
# 5°-CAG ACT TTG GIT CTC CAA CIT-3, ¥ # f &
309 bp; IN 5| #7: £ % 5-GCC AGA AAT CAA GAA
AGG AAG-3, T % 5" -GCA TIT GCA TCC ACA TCT
AGG-3, ¥ # B K 216 bp; Bactin 3| 47 ( % it & &
Gene bank % #1): £ % 5’ -ACC CCC ACT GAA AAA
GAT GA-3, T A 5°-ATC TTC AAA CCT CCA TGA
TG-3, # 3 & K 318 bp. K A 4K £ (20 UL) cDNA 1
UL, 10 x buffer 2 ML, MgCl, 1.5 UL, ff & % = 8 8%
(dNTP, Promega /A &) 0. 32 UL, Wi # # DNA % & B
(Tag DNA R &8, #£ %/ 8)2.8 UL, tn & & Tk
ZF20M.. AEE 1IN fa MMP-2 4 3] #% LA T K
%75 PCR ¥ 3 fL(MJ. Reseanch, INC, USA) k #
fTo PCRY R F R EHN% 1,PCR W Z 3
W U Fi R AT EL K, R R R B R AT R 4% PCR
P AT E B 4T, LA Z F 1.LN.MMP-2 mRNA
FHREDEFEANRAEEERE NS Bactin 43
BB EE Z W E & 1IN 2 MMP-2 By 48 X %k
KA.

F 1. PCR ¥ B F R &N
oA AR Bk LA TEH FAEf
A% 1 94C3mn 94C40s 50C30s 72C60s

30k 72°C 7 min

LN 95C5min 95C60s 5S8°C60s 72C120s 37k 72°C5min

MMP-2 94 C4min 947C30s 55C30s 72C60s 30k 72°C5 min
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1.5 Ziit=aiE

£ 20w £ RO, B SPSS 13.0 & it #i k&
AT, RANIEZS 2040, AR 77 2 5+ e B, 77 255,
e Bl FETFUAH &%, 2AEKRER—
FEA 3R] Dunnet t test, % /N A8 B B LA ¢
W, BT E B R R K WT 5 VSMC A8 % @ R
K EF LR A ANOVA 447, £ F RAE A4
A7 W F Bk Fu e 3. WT 5 VSMC 3 K & 8 4 < & A
HEAMXR F £, VMC K £ 5 MMP-2. W ¥ %
1.IN #E A MR RmEAE ¢ k.

2 B R

2.1 FBHAXRMELLE

BIT RN R PR R iR E R T AL B
T3 7 2 UG WG T AR R R E T 4 KR A
YBIT RO 4E IR B oA 193, 3 £5.1.192. 4 £7. 2,
193.216.9.191. 7 £6.3. 192. 1 £5.4 F1 192. 8 £5. 8
mmHg, & ANOVA 73 #, 2R LR E M (F= 0. 103,
P=0.958), A AT L. Wister K SR 4E 5 126.
1£7.0 mmHg, & FRTVEITRIXT A (1= 18.24, P

< 0.05); & 8 AR IT J5 B 1t %k B2 K R W4
(194.3 £6. 8 mmHg) LU & FFAK( P> 0. 05), 14455
BEIRIT(158.0 £11. 8 mmHg) « & 75 7 2 HL 5 1
YRITAL(158. 0 X£10. 7 mmHg) 5 B4 X3 FR 4L J6 97 B
Xof FEZH b R B SR PRI (P < 0..001) , B 4% 3% Z 3677
HEEHASHARBITHRR, ZR LEENK
(P=0.925); 772 M5 MR I7 4L 1% (156. 0
+10. 6 mmHg) 5E 7S ALK HIEITH(157.0 £
10. 9 mmHg) b Z R L EZ (P> 0.05), ¥ &
I A 28355 5 IR
22 FEAXRMETBIMAMSNEEEEZEK
KL

AV B L, 45 7% 56T A B 7 P S
FEWRITA. E IR T ALK IAEIT AR WT 5
VSMC 3K 2235 B 25 012, 1500 B e v6 7 1 e 410 )
MEREFIGE ., 5% EERITH.EHSHARE
WhRITH A ERIT AL, E S ALK
4 VSMC A1 WT 3K 280 By /b, R R A K H
WG iz B 77 P20 A feia ) L BE 1 3 )2
(£2).

R2 BATHEHXRRNERRIABSMEEEEEKELER (« *5, n=9)

2 8 JAIRIT G SHR( 18 J& %)

4 8 J¥RYT )5 SHR(26 A %)

PR S LA

A T R AL 23 BRIT A

Rl

Ja WG KHasr e

VSMC 2R 0. 281 0. 028 0. 096 £0. 023*
WT K% 0. 108 £0. 238 0. 014 %0. 220*

0. 088 0. 015"

0. 010 0. 239°

0. 082 +0. 027* 0. 028 F0. 099cd

0. 009 0. 210° _ 0.032 +0. 212

a A P<0.05 5RAMEXTHBALE; b oA P< 0.05, 5EWEEIRITALI; ¢ A P< 0.05, 5RIAITALE; d8 P<0.05, SEMETAL.

2.3 BHEARBMEMKEAER | . EREEER
B2 MEMEERERARIENESR

HIEH X AR, T mi o A N E 1.
MMP-2 R 2 3K 39 0, i LN 5 PR R I8 jk > (P <
0.05); SRAMNTIRALL, KimEiRT A E S5
FEHRITA G IR A K RIT A R 1
ATMMP-2 £ [FI R IE /b, T LN KRB (P <

0.05); S5#IGERIT AL, B SR IEIT
AN ERVR T A KR T A R 1 R MMP-2 2
RIZRIA /D, 11 LN R R A P< 0.05), &7~
FE B 3097 ZEA_En P20 ALHR 2 450 i 5 BE A Bz
2 1. MMP-2 RIE /D A IN RIAHE 05 0H &, B
(IR ] ZE VOMC WT 8K R AL 7l (£ 3 FE 1) .

*3 BEARBWENREARE | . ERERECH 2 MEMEERNREBRR N~ MHENAEEE

IEH TR 4 VRIT HTXT MR AL A 4 %ot HE 21 AT ERT A FHRHIT A Ja e T4 KHAEIT 4
MEEL  154.6%1.6 24,3 £1. 3¢ 228.5+0.9 201.4 0. 8 193. 4 £0. 6™ 198. 6 £0. 7 165. 4 £0. 9>
MMP-2 177.9%1.2 224.1%1.3° 227.3%1.1 214.2%1.4" 212.0%1. 0" 215.0%1. 0™ 189. 3 0. 7
LN 231.8%+1.2 184.8%1.0° 181.0%1.2 194.5%0. 9 212.5%1. 9% 205. 5 0. 9% 220. 8 &1, 3bede

a N P<0.05, 5IEWXTHRAIEL; b A P< 0.05, SBAMXIRAIL; ¢ A P<0.05 SEIEEETAL; d A P<0.05, 57T, ¢ N P<

0.05, 5EHHBITALL.
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Bl ARAEKR . ZREREAR2 MEMERRY B~
VKRR ER 1~ 79508 RO AL R X
HRAL. I3 B AL 28 0 B0 T AL ST PSR R A T AL A
SHAE BT ARSI B MAK BRI TH.

2.4 MEFENAMRSEMEEEEEKERXM
EmMEFEBNEAMEKEEARZ 1. ERERE
HEg 2 MEMEZEAREX S

I B JE R B K R 5 VSMC KR B IE AR 54 ( r
= 0.524, P< 0.05), $E7~ ML BED VSMC # K 1fij 4
JBo VSMC K EX 5N E K 1( r=0.41, P=
0.009) \MMP-2 2 B ZEMH K (r= 0 43, P=
0.007), 5 IN 2R Z MK (r= - 0.38, P=0.
006) ; WZ & 1 5MMP-2 2 82 EA(r= 0.39, P
=0.005); WX 1(r= - 0.35, P= 0.043) .MMP-2
(r= - 0.40, P= 0.033) 5 LN £ B3& X,

3 Wi

PATEAE 2003 F-45 R 50 s FH I 2 20 J&
W SHR, AR 277 2R 77 & 5 A B 50 [R] 10 A 26
By 8 JE, W 7t 45 R4 m XF VOMC 3 K TG i il /E
M, sz b4~ 16 IR SHR ) VSMC 1 K & iRt
BRI L 10 A SHR, AR 25 1 iE] Dy 16 )&,
EHEAT R R K ISP S M. AT AR 1%
LA I B v BN, I R — B DUE R I 4 /N B
ERE I 3 B SR YRS I R Y S A & N ) RE K
1o ASZIG B B AR AS 9 T B Rk, DL BE 4 S
ANE. WEFR 1 B IME RN KA fERIE, & VSMC
A JHMRA L RIR 2 —, 7£ VIMC J % 38 4 A
BEEERY . MMP-2 B &8 R AR, AN
VI 2 98 141 Hd IR+ #1058 75 5 BRI MMP-2 75 3% 5%
KT B 2238, B Ik BE b B9 AR [ VMC R 4
MMP-2, MMP-2 £ 5 & Ik £ 3 ik 98 . & ik
A R A I 0 P R 4 R AR RE 433 MMP-2, H MMP-

2 By v e b I R S T 3G . MMP-2 /E R 2
— N LN, fEB Ik EE H i, A0 B E A — % & H LN
S AR R 28T LN S 4 o 2B S S 1 B R AN
VSMC £ R 5 48 22 24 (0 4 o L Ak 6 B = 30 ik
&, MU T+ 7 AR i i A e g R, O o R A 2
VSMC 364 (F ) o AR T4 RN AR
VSMC & ifi Hs vy o 16 A5 B 7 ) 38 n 5 BP9 2 4t e
Bt 5 MMP-2., P J2 3 1 RIEH N LN RIEWD .

AHF TG R F W, B KR R R AT Eab b
& H B 7 P50 AR I BE MMP-2. I & 1 R
E/D, IN RIER N, 42 74 VOMC K& WT # K
YRR, BE OO I R A, X L R B8 AR
HEBRIIEKE .

AR W A, o I 0 A [ S 2 L=
SR I R X ST, 4 R BT R B
1 I 9 9 N TR 3 20 15 76. 7% , BRI FE T 2
Wmfe> mfa> Fas KaEsEs, FEaErFEARA
ZRWL A, 2 Xt 303 451 e I 9 A S 55 F PR i
PRI 2387 b R BT BE B G BB B B« X% 3
B R R SR P A A IR IR A AR, AT AL
RIRTT MR AR AL T AT SE AR IR . B 7T BT F Y
S ARA NS =B E IALRE) IR (TE %),
X FC R R I 2 A 3 B i L PSR A R A 4 T
FIEAE SR R ke e AL, 2 75 B AR Z 1
15 S BRI 7T 45 IS A 57T
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