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[ Abstract | Objective: To observe the effect of Shanmai capsules on the renal arteriole remodeling in
renovascular hypertensive rats. Method: The two-kidney one-clip (2K1C) renovascular hypertensive rats were
randomly divided into model group (n =8), captopril group (0.007 g -kg ', n =8), Shanmai capsules high
(1.8 g+kg™, n=8), middle (0.9 g+kg™', n=7), low (0.45 g-kg™', n=6) dosage group and the sham
control group (n =10). Treatment was started at the 5th week after surgery by intragastric administration. Systolic
blood pressure (SBP) was measured periodically. Rats were sacrificed after the last administration. Angiotensin [[
(Ang I ) and endothelin ( ET) were measured by enzyme-linked immunosorbent assays ( ELISA ). The
morphometric measurements were performed in the renal arteriole remodeling. Result: The blood pressure of rats
after renal artery narrow operation was significantly higher than before (P <0.01). Compared with model group,
the antihypertensive effect of Shanmai capsules on renal hypertensive rats was reversible with a concentration
dependent manner. The Ang [I and ET level in plasma and the renal arterial media thickness ( Mt) were
decreased, and lumen diameter (RAD) and luminal cross-sectional area (Lcsa) were increased, differences were
statistically significant (P <0.01, P <0.05). Conclusion; Shanmai capsules could inhibit the renal arteriole

remodeling in renovascular hypertensive rats, and its mechanism may be related to the antihypertensive effect and
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reducing the levels of Ang Il and ET in vivo.
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endothelin

e I 20 Jk i A5 R S 10 4 ) R AR 1 0 B

filt, SE TSR I Bl K A RE 1R, A 4 /0N BE s 1L 3
K VA e B 22 7% e 1 s ok B ke s T L A A TR
AT 3 S T R, B N BR A Ak ] 0T T 2 Ak B
Rk B, MR R, I EokE 1T (Ang
I1) Rl 2F i 5 S ¥ L A0 A ( VSMC) 19 IE A R e 5t 2F
AU 2 E (ET) IR B HE VSMC B
0, I Angll A ET 15 55 1 JE 2 bk 50 () 56 &
EFED . WEREL) VR RIRS N £
2, B DA R 22 45 B AR AR R 2 R TR YT I
JRE 55 286 ML , A S 56 LB w8 0t A BROA 9 9
S, LB 7 i A Ho i e Angll B ET & 5 (1 5
M) K /N 3l Dk B A 1) O S 2 A8 Ak, R LD 22 e 4 B
AR AR ) A O i A R
1
1.1 Zhyy (g5 SD K 60 N, M A (170 =
20) g, B ) VH BE R R 2 B A S B rhon SR 4L, 3h
Y4 K IF 5 SCXK (#4:)2009-0002
L2 258 IERE(MTZREWRE
AR A5 20090605 ) 5 - 635 ] (Ll 78 - v [
Hl 25 R W)L 45 AK002) 5 i 45 % 7Kk &R 1l ELISA
W22 3R 7 & (35 [ Rapidbio 2 1), it 5 20110226Q)
W Hz R ELISA 3¢ 257 & (35 & Rapidbio 24 ], it
=20110301B) ,
1.3 {U#% ALC-NIBP JG A ifn H i 72 43 47 &R 48 (
TR BB A W) H R 23 7)) 5 K % KT (Mg 4 1 -4C
Fl AL g LA R ) 5 CLITR BRI 5 25 0 HL (36
[ Thermo /A W] ) ; MK3 7 i B 4 528 46 0 X ( 55 [
Thermo 72 7] ) s DMR + Q550 Jp B & 15 73 #7 43 ( 8 =]
Leica 2N H]) o
2 Ak
2.1 P I A B R R R &
HESCHR [6 ] 4 7 125 52 1 W o — S B e v i e A B
B, 10% Bk A S (3 mL-kg ™) ip JR B, Ui 25 22
Bk, T ARG LM HR N 0.25 mm (Y5 R M
B 5B B KGE BE A5 L, SR S Bl LR, B E, 48
B o BT RANME B 22 ARG, A F R
BBYFEFARL, RJF3 d NEERE 125 mL-kg ™'
MR ip 4 TIRKREE. R 4 J8 KBS
(SBP) H & i 5 20 mmHg (1 mmHg =0. 133 kPa,

- 190 -

Shanmai capsules; renovascular hypertension; vascular remodeling; angiotensin [ ;

KFIEFIME 3 MrdE2) L L H & F 115 mmHg
A R P — S g i R A B R

2.2 SYHIRERZS BT AR AR B b v B A T i
MR FRAE 37 2 BEAL R 5 40, 43 0] g 455 70 %k it
418 H, PHM 2 X R4 (KR4GS A1) 8 H, 1l &2 i
E A 8 H LA e h Al 7 1L 3 AR
R 6 H M F AR 10 B, T8 5 FIFHRS
2l 4 2500 s AR B 7 3h 4 1 S 8RR R B0k
TR R 22 e 4 v b IR 4 (1.8, 0.9, 0.45
gokg ' ed ) RAEHE AL 0.007 gokg T ed T Y
Xif A ZH RV A 21 KRR DA A5 R B A B R UK, i
4 EB G,

2.3 K IUEE AR

2.3.1 IMEMAME  FrEGET ERES 4 RS
2 4 JE A ALC-NIBP Jo A ifi Fi I 52 43 Bt 2 40 0 22
R BR BR S T 9 B2 3 ik SBP, FE A& I 3 WK, BCF
¥ifH .

2.3.2 EWN/NSIKINAE BRI AR E AL BE K
BR i R 43 A B, P R v R A, O B3, )
A8 wm JE R F, HE J& {4 fll Masson = {0 4L {1,
2 Masson YL {05 1L 45 WL4T-4E 2T 48 = L4 2 W
S B R R o, AT TRt b 2 40 i T 2 b
SR R BT A0 M A W B, 400 5Ok
WA T DMR + Q550 4 43 Hr A L BUAM 2
/ANTF 100 wm (B P9 /N Bl Bk, 0 O g ik R AR
(RAD) \HJZ BB (M) B i 1H R (Lesa) o

2.3.3 Ang ILLET Wyl E SRS 25 4 8, TR
Y2505 12 h,10% KA G ip BRI (3 mL-kg™') 2
180 kAR & BN, Ang 11 A1 ET 5 4 2R F 7 6 40928
I

2.4 GiibsEabE RS SPSS 13.0 b3,
THEERI LA x £5 FoR, 4 0] LR B BN £ O 22
ML BL P <0.05 2 RA G L.

3 #R

3.1 B PR I R B SBP RYSE I 48 2 i G AR
FARH KB M E # (106.36 £8.47 ) mmHg (n =
10) A, o4 % 40 K B SBP ¥ {H #F 150 ~ 152
mmHg, Il JE 5 o Bk 46 2 R 8 % T+ & (P <
0.01), HW B & FIE % 41, 39 0 v A5 i o i B 1k v
MR R EG 426 4 A JE, b % %5 & SBP



S Al 2 R A X P R L R B PR /S B K L A 6 5

(141.52 +6.04) mmHg, 453 F 41 SBP (142.85
+5.55) mmHg, B & 1% T "B 4 &5 1 & A 78 %) HE 20
(150.87 +5.84) mmHg(P <0.01)

3.2 X Angll #1ET F®Mgm HSERFALLL
BBEARY X BZH KB Ang [T A1 ET & & W 3%
(P<0.01) 2525 4 JAJa , 1L 22 5 48 4% 45 245 57 1 40 F
o FE A R 1 5 5 A X B 4 A B RE 3 A R i
PR BRI HE H ET A4 B (P < 0.01) , 111 27 Jis 4
f R A 2 TR BE S R G 3R P AnglD (9 A
(P<0.01) WLFE 1,

1 E KT B R M E X B Ang I

FMET SEHRM (2 £5) ng-L~!
415 n . Angll ET
/gokg ™!

HFA 10 - 555.26 +106.25"  69.10 £10.03"
AR %6} 1R 8 - 981.93 +174.45  169.69 +27.15
AR 8 0.007  639.57 £150.79"  93.96 +14.11"
IEFiE 8 1.8 642.28 £153.39"  98.17 +8.91"

7 0.9 736.35 £167.54" 118.78 +20.43"

6 0.45 847.76 +64.24 126.65 +17.45"

T SRR AR AL AR P <0. 01,

3.3 Suke i A YR B P9 /N 2l T L A A 4 B
(2R AE 400 f56~~ B 6B B DMR + Q550 [&]
By Fr iR EE R B /b3l ik HE B 6] A, i+
AL A /NSl Bk A P9 B 2R R HES O
HOZ P LA A JC R B R . SR TR,
S TR X M 2 Y S 5 P /0N sl i ot A O A A I B
i /NI T P 2, N IR 2T 4R KRN AR, PR R T
JULZAR A A AR R, o J2 B 3 R, O T AL s AR
Pho SRR BRAH H R, L A e PR R AR
T I ZH P Bz 40 1o KL HE S, o 21 9 UL 4R i T
BRI AR R R 4P ST LA i U BEAE R
3G o LA Lo J7 2250 Hr 2 W, 25 4 K BUHE /D
K EAE (RAD) (2 R (M) PR R i A ( Lesa)

A BT AR ; BB HRA ; C. RAETEF] 0.007 g-kg ™' 415 D.
IIERHE 1.8 grkg "4 B INER# 0.9 g-kg "4 F. 1L
FE0.45 g-kg "H(E 2 [F)

B1 LhEREXSDEZEXRE XN RAD,Mt,
Lesa B9850 (HE, x400)

S, BRI LAY RAD 1 Lesa B8] /N T
F3Hb 5 H(P<0.05) 1 Mt Bl KT 5 Ah A (P <
0.05), 0,352, 4 Masson = AL {0 iR RTFARH
WA IR, 2P R L6, bR R
S I S A ] S5 4T A Ak TS AU Xof BECZH ) e (] ] BT
AL ., R A T S BUB IR, A0 58 T f ik 21
0 11 LR L PN 5 1 22 J5e 38 vmy bR B R R 4G
FZH R B0 3 0 2 ) B AR Ak, LI 2,

R2 WERENEESMEEBKXRENNIBEEME (S +5)

20 5 n Fl /g kg ! RAD/pm Mt/ pm Lesa/ um?
BFEAR 10 - 21.18 +6. 81" 16.33 +2.71" 298.2 £48.0"
TR % 8 - 7.90 £3.59 25.08 +3. 83 93.6 +34.3
KA A 8 0. 007 19.77 +4. 16" 17.11 +2. 40" 223.1 £36.4"
125 B e 8 1.8 19.34 +4.58" 17.28 +1. 86" 213.4 £50. 6"
7 0.9 16.47 =5. 19" 18.85 =4.22" 178.6 +70. 4"
6 0.45 11.44 +3.21% 21.08 +3.63% 145.0 +41.2%

G REA R A P <0.01,2 P <0.05,

- 191 -



19 B4 18
2013 9 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 18
Sep. ,2013

B2 WWERKEXMENNIKPEFEMN
T2 E M EZ0E ( Masson, x400)

4 itig

L4 155 K 3 2 8 S /N 30 Ik X LA P9 T g M A T
Kl B AR U 1) — P LE T X T 4 /N 30 Bk
it B A SR /N S I R
KRB, IE R BT, 24 R ) 75— 52 0 BN g 3
S, /N30 I T AR B 3 ol R Sl Y T g R A A
Pz )i 06 2, HE T A TE 2% B I e R e
T 6 7o 00RO B8/ 30 ik L 485 T 2z 2 e B JEE
W 445 27 P T v A D el 2 Sl G R 45 X IO
e EL R T S bk M A 2R G I I B BE IR > A K B
TR A IE 3 15 00 N B AR ) 35 b I i 30 9 2% 78
A W6 455 5 55 20 I AL 3 AT 25 4 R ) R 14 7R A0 R 3
RO ML B S 2 R BE T ARSI B SR W —
e v 5t B IR R A RS 4 R K B R
BTG (P <0.01) 5 15 48 A 2 J 24 25 0 5 25 4 0 1t
A R I E 45 R s A5 R X R 2SI T N
JINBI K LA A 0 AR /N Bl KT e T 4 /N B O
P ZE , N IR 4 2 RF 034 2, o 2 ) £ i Ak A 8, o
2 i UL A e L L ) S 434 R O T AL
ZEWBALVE o T L) 22 A 4 26 20 R L rh o i ]
() B P /N 30 I LA 1A Bz 00 R 2 7 R 0 o

-+ 192 -

J2 - Y LA TG 47 4 A6 78 o o IR P LR 48 R i

7 L 22 05 40 v 59 o A e B R I B e e R R

I (P <0.01) o FH T 1L 22 e 2 78 A7 35 B 1 1 [)

N N = A AN 7 W IR R e i ] A

1 FH 5 LA 6 i 45 = A4 4 AR OC, AL AT BE 2 i

T AR L 9 A 000 e A A R A R I I R

A ER I NOE ST M= (1 8 = L = A AN

%5 A
ET 352 bl I8 9 0 20 B 50 0, 2 A TN e o £ I

IR R T, B A B R A 4 S W LS A

ET 43306 528, B I 9 & 020, B /N R 8 O R AR &

Y B £H AR R I SR A g Y

Hh,ET #3115 5 TNF-a, Angll 177 25 gF — 20 fin &

9 f A KL BT E AR L b )2 o7 i L 3G AR R (R i £ 4

AR AR BOIE 52, LR N O R i A

H ) R 400 A e DRI I T 2 Ang T

ET 0118 5 R , 55 B0 3 2 P 4300 PH 7 ) SF 98 B 16 7

R AR BRI BOR . S R BRIk

Joe ey bR A T SR 4G 2 4 R R T B IR R AR P

fea I R BRUEF PN /0N 3 okt A 86 A Y el AR, 5 R AR

A2 L I PN 2 40 R HE A7) e 2 SF UL 40

TCEF A s 1 2 e e o AR AL 3K Ang

L0 ET & & 78 B W AIK T ARG 2 (P <0.01) , $2

7~ L 22 15 4 VT 3 o 4 e v i i K R S %) Ang 1T A

ET 7K, 06 Ang 11 VET 45 & (1 240 B A= 4 1 8

2 A A, w] A AT B P v O R U /D

B ik I A H A

[ &% k]

D] iR, MR, 2500k, % B Ut @ & Ve IR
B /0N 3 ik 7 A 39 A T (D). o 2 T A
2000,16(4) :429.

[2] 40K, ChBRTe, B0, . B A 2 v 5 ) (4B 2%)
2k L PR A B O L 9 SE R DR S (1] o
o 7 B 4 4 B 2 i ,2002,3(7) 387

[3] ShinEY, Lee CS, Park M H, et al. Involvement of
beta PIX in angiotensin II-induced migration of vascular
smooth muscle cells [ J]. Exp Mol Med, 2009, 41
(6) :3876.

[ 4] Briones A M, Rodriguez-Criado N, Hernanz R, et al.

Atorvastatin prevents angiotensin Il-induced vascular
remodeling and oxidative stress [ J]. Hypertension,
2009, 54(1) .142.

[5] LiY, Lévesque L. O, Anand-Srivastava M B. Epidermal
growth factor receptor transactivation by endogenous
vasoactive peptides contributes to hyperproliferation of
vascular smooth muscle cells of SHR [J]. Am J Physiol
Heart Circ Physiol, 2010, 299(6) . H1958.



5519 45 18 1) o [ S2 B 7 ) 2 de 7 Vol. 19,No. 18
201349 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2013

I 70 3 it 4 2 MRS L B B 5

Mo kR ERR A2dn
(1. a7 FPEHZXRF,HF 210029;2. T Hh A PHHHE 2 ARFNELERE, 8% 210029;
3. THABAALAER TR SR I AEER T, % 210029)

(FEE] BB i WS o A B B N & A= i A SRR B 1 B S A8 b, b e FH T v 2 3 B ) o % 2R i s i Ay L
SRR S . ik QLA M N BUHUR, B 2% SD KR BN R B BRE A7 BRI i &, 3 2o 00 2% 5 0 I 19 e HR
ELISA 35 I & 1l 7 w0 (%) TgE A1 e 2K I 28 1 it DA J2 B- 5 OB 1 Il 1 & A8 Mk . @SD KRR B T 1 S BB 19 s ot 5 k47
Bl h e kg ORI, W KR T RS SR L B . &R O BUEUM B &7 4T 00 8 [ A7 R B TH B
i [ AH 5] A 4% B F L SD R BLVBN K BRI BRI ¥ P TS (20 i 288 8 2K P il LA % 8- 3 O W 1 i 1) 4 it 5 4 I 1 A B R UK 4 HE
PIARBEENZES . P IKERIME b IgE 2R E A iDL & B-2 5L O W |l 19 A8/ R ¥ % F SD K BURI BN K il. BN KR
I 37 HP A 28 e AS AR S K BRI SD K. Qs it K% B8 : BN KRR A 476 SD KR Ll il B B, &5it:
AR FH IR BRAE SRy A v 245 0 S5 390 3 0 7 1) 2 S A TR 1 AN R 58 4 I e i O3 ) 2 75 B 5 ) A A S B, B AN ) R 56 3h
DA K AH SCAGE I 48 B , 8 S 0 4 1 A9 DA v 24 30 56 500 1 SoliorE o

[x@EA] SOl BTN SRl

[hE4H&ES] R285.5 [XE#RiIZE] A [XZHS] 1005-9903(2013)18-0193-05

[doi] 10.11653/syf2013180193

(YR EHHEI] 20130428(011)
[BE€TB] HEFRAKFEIEETE (81173540) ; B FK H KRB %I 45 F 54 (81102885) VT 7 4 h = 25 R B2 301 H (LZ11194)
[E—1eE]  IhdEde, WHHF5 A, b 25 1 56 570 20 8%  BIF5Y, Tel :025-86798011 , E-mail ; wweishuai@ 126. com

[BiRiEE]  “ A, M, NEPh 258 5T &, Tel :025-86798011 , E-mail ; ¢jm7895@ 163. com

[ 6] ZEEkAe HMAE M meEE, 4. B 1 i R R LA 2 1] 2007,1(2) :12.

BB LT ) PG BE R OR A % 4R, 2011, 28 [13] REZ=. BT BY X A &M 0 E R R AE
(5):671. e wE5 [T]. B SE 8 J5 7 2 20 i, 2012, 18

(7] M5, 5%, ST00, 5. 4 R H J7 X | & 1 il (11) :216.

R B /N3l kR o £ 5 O S WL [T ] b B S [14] RSk, 3RRR 95, % M KRR I N B ER | sk
J5 )2 2% 7 ,2010,16(17) :122. FES T Lo TR IR B0 B A R ik i X

[ 8] T, bpass, WA, 45, KR4 e IO & 1l R [T]. rh A B i 22 35 ,2011,27(5) :374.

Bl A A s [ J]. b [ S2 86 07 77 2 2 ik, 2011, [15] Debeer V. C, Sorop O, Pijnappels D A, et al.
17(9) :149. Integrative control of coronary resistance vessel tone by

[ 9] Foudi N, Louedec L, Cachina T, et al. Selective endothelin and angiotensin ][ is altered in swine with a
cyclooxygenase-2 inhibition directly increases human recent myocardial infarction [ J]. Heart Circ Physiol,
vascular reactivity to norepinephrine during acute 2008 ,294 (5) : H2069.
inflammation [ J]. Cardiovasc Res,2009,81(2) :269. [16] Bemadet-Monrozies P, Rostaining L, Kamar N, et al.

[10] Hassoun P M, Mouthon L, Barbera J A, et al The effect of angiotensin-converting enzyme inhibitors on
Inflammation, growth factors, and pulmonary vascular the progression of chronic renal failure [ J]. Presse
remodeling[ J].J Am Coll Cardiol ,2009,54(1) :10. Med,2002,31(36) :1714.

(L] MO, R A58, 00T, 5. B 2 e i I R B i 2% B [17] JTORLL, X Ihe 3L, 22 0 0%, 55 . 4 1A 7 38 X Zc 1@ i 5 A
NSl DK L AE UL A K o BE B i AR AR AR [T ] A PR A SRR PR (L-NAME ) /e £ 80 10 KBS 9/ 30 ik
112,2012,64 (1) :62. HEHEEZ W ()], W LEZ4 R ,2004,12(4) :335.

[12] Sonoyama K, Greenstein A, Price A, et al. Vascular [FRE9miE SH3E

remodeling: implications for small artery function and

target organ damage [ J]. Ther Adv Cardiovasc Dis,

- 193 -



