220 £ 16 1 [ 5288 5 R 2R 2 A Vol.20,No. 16
2014 4 8 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2014

WL B 5832 X 5 U g LA 8 52 G0 %8 B A4 0 DI RE ) 52 i)

Bk, TR, BRER, FRA,ZVRB, TEZ BAS, 7R
(HLRZEFR,® B& 533000)

[FEE] BB SR ML 2RI % 500 975 IR ASE R 5% S0 5 T A 0 T B 19 5% i 3+ HL AR R AR OGP . 77 3% 60 1 fgk
FRER S BEAL A o % B2 MR T AR BB MU B AR R R 6 4L 10 H BB SR ) A s MR Bl KO 4 2 B
T5 18, il A 500 97 L ASE TR AR T R A T M E A I 4 78 T s TE B TR AR il b RS 56 12 SR, 9 R R B 8 I N B R K
L 4 3% 10,20,40 gekg T ig, 1 WR/d ELE 21 do SRR R TP R A BERIH N ig AR B K, DR AL E &
KA (LVEDY) , 2 B W4 RN B T (LVESY) , 2.0 FEF SRR AN AR (LVDd) , W4 K IA M # (LVDs) , Bl (SV) , 72
Lo #E GF 438 (LVEF) |, 6 ) 72 .0 % 0T & 48 40 (LVWI) (4 0 % BT 4 48 0 (RVWI) |, RT-PCR 3 46 I .0 JUL 48 L o- UL 3K 26 B
(a-MHC) mRNA,B-LER 2 [ (B-MHC) mRNA &35 ,ELISA vE A6 .0 55 R JR 40 Ik (ANP) (1 8 55K R 1L (Ang 11 ) KF-, 4 4 K
C 3 JF 3640 58 T i 6 1T (NADPH) A fL i (NADPH oxidase) 7F ¥, 45 5« FIXT JEZH L 3¢, ST 2 Ang 1T 7K .35 T
(P <0.01) ,NADPH oxidase {1 i} Z 14 %5 (P <0.01) , o-MHC mRNA ik 8% F (P <0.01) ,8-MHC mRNA % ik B Z Tt &
(P<0.01), EJEH LTy BEFS kR LVEDV ,LVESV, LVWI,RVWI ¥ F} & (P <0.05) ,LVDs,SV,LVEF I % TR (P <0.01), Ffiii
TV F# AR 4] ANP BRI (P <0.05) ;77 5 40 NADPH oxidase 7% M [# 1% (P <0.05) ,Ang Il ,ANP 3] g Z &K (P <0.01) ,
f= B! AngH NADPH oxidase 1 ¥4, ANP 4 i 5 FEAK (P <0.01) , [A) 0, 76 AR 57 £ 40 4% .0 D B 48 bn A7 805, 17 LA i il 4 21 L
40T e 45 4% LVEDV ,LVESV, LVWI,RVWI,LVDs,SV,LVEF Lﬁ%uﬂﬁ(zuo 05 o P <0.01), Z5it: T & B 17 g Ik
82 560 9 ML AIE Ang I 43 30 7K S, 3 0 i 3% 0 T i R0 % T8 49 2 % 0T g 38 43 8 i Ang 1T #5915 NADPH oxidase i 4,
ANP,a-MHC/B-MHC 7K - 1fij SZ 3K .
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Effects of Xuefu Zhuyu Decoction on Ventricular Remodeling and
Cardiac Function in Rabbits with Coronary Heart Disease

at Stage of Blood Stasis Syndrome

TANG Han-qing, WANG Jin-hua, ZHAO Shan-min, HUANG Jun-jie, MO Xiao-qiang,
WANG Lu-yao, LIAN Chun-rong, LAO Chuan-jun”
( Youjiang Medical University for Nationalities, Baise 533000, China)

[ Abstract | Objective: To observe the effects of Xuefu Zhuyu decoction on ventricular remodeling and
cardiac function in the rabbits with coronary heart disease at the stage of blood stasis syndrome and discuss its
therapeutic mechanisms. Method: Sixty healthy rabbits were randomly divided into control group, sham-operation
group, model group, and Xuefu Zhuyu decoction low-dose, middle-dose, high-dose groups six groups with ten
rabbits in each group. Left coronary artery was implanted constrictor ring to establish the model of coronary heart

disease at the stage of blood stasis syndrome. The sham-operation group was just opened the chest but not implanted
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the constrictor ring. On the basis of the model group from the first day of the twelfth-week after operation, the low-
dose, middle-dose, high-dose groups were respectively intragastric administrated ( ig) with Xuefu Zhuyu
decoction according to 10, 20, 40 g -kg ', once a day for continuous twenty-one days while the control group,
the model group and the sham-operation group were ig the same volume normal saline, then to record left
ventricular end diastolic volume (LVEDV) , left ventricular end systolic vulume ( LVESV) , left ventricular end
diastolic diameter (LVDd) , left ventricular end systolic diameter (LVDs) , stroke volume (SV), left ventricular
ejection fraction (LVEF), left ventricular weitht index ( LVWI) , right ventricular weitht index (RVWI). To
examine the levels of atrial natriuretic peptide ( ANP) and angiotensin [l (AngIl ) by ELISA and the expression
of a-myosin heavy chain (@-MHC) mRNA and B-myosin heavy chain (8-MHC) mRNA by RT-PCR. To test
nicotinamide adenine dinucleotide phosphate oxidase ( NADPH oxidase) activity by revivification test of cytochrome
C. Result; Compared with the control group, in the model group the levels of AngIl increased significantly (P <
0.01), NADPH oxidase activity increased significantly (P <0.01), the expression of o-MHC mRNA reduced
significantly (P <0.01) while the expression of B-MHC mRNA increased significantly (P <0.01), meantime,
LVEDV, LVESV, LVWI and RVWI all increased (P <0.05), LVDs, SV and LVEF all reduced significantly
(P <0.01). Compared with the model group, in the low-dose group the level of ANP reduced (P <0.05). In the
middle-dose group NADPH oxidase activity reduced (P < 0.05) and the levels of Ang [ and ANP reduced
significantly (P <0.01). In the high-dose group NADPH oxidase activity, the levels of Ang [ and ANP all
reduced significantly (P <0.01). LVEDV, LVESV, LVWI, RVWI, LVDs, SV and LVEF in both the middle-
dose group and the high-dose group were improved significantly than those in the low-dose group (P <0.05 or P <
0.01). Conclusion: Xuefu Zhuyu decoction could recover the level of Ang Il in the rabbits with coronary heart
disease at the stage of blood stasis syndrome and regulate NADPH oxidase activity, the levels of ANP, «-MHC and
B-MHC by AngIl mediating, which might be the part of its therapeutic mechanisms.
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AT R, B F - 5k - R
GL(RAAS) P I Bk R 1T (Ang 11 ) 73 7K P Tt &
7| Ry 4R 17 9 R A 5 1) R AR 48 3 S I A T 0
(coronary heart disease, CHD) ) & 4= & & % 5 1
UG th R OCHAE . 0 R T BE e
TR DR B L T Y I PR IR B LB I Ifi
FE R ", Ang T A 5 9 P9 52 Dy B 458 43 8 it 5830 14
T AN & e v A B BR 3T, N A2 Il PR BT 55 3R
I7 IR0 1Y EE BT L, 2 BRI AR R 25 iR Y
R AT 82— o DA RS b T 3F Ang 1T
L A 5 08 S8 A N A 0 R DG L4 3 1 R 4 3
HFE(ROS) (WER (ET) . — %A R (NO) LK &
L X Ang 1A S 09 56 200 0 I GIE O 25 SR A4S S0
DIRe A5 AN 2 o URF B 958 1 o HAT T 1Ak
P8 T A8 AR T AR, o AR 5 DA AR 5G 1 HE XF afi 94 it
78 2 ) S0 7 TR, A S 3 T AR N7 SO e I IE K
BRAERY SR T AL AT 2295837 1 B0, WL 55 A 8 e 0 38
G S DI REZE AL S VI A Y Ang I | i 5t 2 i i
I (NADPH) 45 fk. fili (NADPH oxidase ) . .[» 55 JR 40 Jik
(atrial natriuretic peptide , ANP) 0> L4H Ml a-LER 25

F1 (a-MHC) mRNA  B-WLEK 2 11 (B-MHC ) mRNA 3%
SE (R RS BE RIN (1T e B g 2 o0 19 R I R
VL IRF 324737 B 4 R0 FH 4 A3t 52 55 2 A 4
1 ##
L1 2 RER % 60 H MR KHE (2.6 +
0.3) kg, ¥l 9, A BE Rk e o bt $2 4t i W) & %
JFH SCXK (#)2013-0004
L2 R R s =S W e (it 20110322) , &
P EE (42 20100811), 3% o B b 2 44 (it =
20100021) , ¥ R b 5 A 27 R A 7], Ang Il ELISA
WA & (5 201323, g R N BF 55 BF ), ANP
ELISA 5% & (L2 BYP10930B, % [/ R&B A #]),
NADPH oxidase i 5| & (it 5 20120023 , 2 7% - 1
/NT]) , Trizol ( Gibeobrl 23 %] ) , M-MLV ( Piomegan 2
H]), Tag i . DNAmark (b 50 1 B 2% & ) , a-MHC,
B-MHCH: A 3| ¥ (Invitrogen 2\ 7)) . AE160 A H, ¥
KV (& 4 Mettler 2% & ), /N 3 ¥ 0 0 AL
( BIPAPSYNCHRONY , K FI3) , Vivid 7 % % 0 & 3%
B2 WA (3 E GE A H] ), AD340 %I 7 {X
(3£ [E Beckman Coulter ¥ &) ), 7900HT %! PCR ¥
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(ABI A ®]), Chemidoc XRS B FE K 1R R 4t (£ H
AR ), DUS30 B ZE AN 50 BEAL ( Beckman 23 7] ),
Z360K 7Y & 3 = # AR IR 2501 (Hermle {55 )
2 FiE
2.1 Zhpsrd ik R SR 7 d i AL
B R BT R AL B AL A IR B AR R
M6 A, /A 10 B, A &7 2% Uk
[4-5], ShWy RRIE , 0l B PP 1%, 7 e AR 3 K 32 o 3 46
7 N I RS 110 1 ST RN 11 R
FARA I W H AT & A5 78 A, (ER AL Bl |, R
JE A 12 JA B R R b 8 s B A AR b e
B4 4y 4% 10,20,40 g-kg ™', ig, 1 R/d, %4 21
do XF AL R F AR A B W) ig S R B A B &R
Ko FAsn 2y & ny it BARE, =% SCik[6] 2y
5277 25 B S RO T 4 24 ) R AR E AT AT L # )
I BT 249 1 PR 25 300 B 20 gokg ™'
2.2 IMFZEWEGE & N BRI BB 70 g,
A8 Y IH e 4% 60 g, M EE 50 g, HL5E 40 g, JI]
B OIRAT AR H R A% 30 g, A 20 g AR, AR By
A ESRAE IS B A T AW K EDE 2 Ik,
W ZE K 2 500 mL &2 %0 30 min J5 H12 30 min, UL
LRI, 25K 1000 mL i 20 min, &7
PRUCHEW , AW IR A B 5425 2 g-mL ™ K 4
CIRAFHH .
2.3 LEEGLOIIRERN R 2 R AR
FAZ B (R KA 2.5 MHz) |, I 3 70 .0 %8 &7 5K R
WA (LVEDV) , 2.0 B4 K 2 L (LVESV ),
Fols 2 P SR OR B N 42 (LVDd) | i 48 ok 1 N 42
(LVDs) , B4t (SV), 220 % 4t 1 53 %0 (LVEF) |
JA A3 A0 3 I BIE . 0 % B i 4R AR
WA A E, s I FRECAE O E i (LVW) |
A EFE (RVW) S HERR A AR T i 22 7 50
Me, SR FH 0 38 BT i 8 B AT T . A2 0 & B s AR A
(LVWI) =ZE0E it (g) /B (k) o A0 % T
HIFH(RVWI) =% (g) /K& (kg) o
2.4 Ang LRI HBUEBKIML 5 mL, A 30 pl 10%
EDTANa, fl 40 L 4 Bk B, 25 .0 (4 °C,4 000 r-
min "', 10 min) 2 E M3, —-20 C % FF. K ELISA
ARSI, 383 7 A e 0 W AT R AR AT A I
2.5 NADPH oxidase JHPERGI - 404 Z C b il
B, BCO LA R A R RIS E N, R
1 g-L7 A% 96 FL(200 wL/FL) #zr, FEANA 10 pl
WS 500 wmol - L™ i (7 2 C 120 pL 100 pmol - L~
NADPH oxidase, & J5 il A 5 A& i1 A 20 pL
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200 U-mL ™" SOD, %6 F = i 30 min, 3% B8 i W] 7
Bt B A 1 2 550 nm AR 78 WG EE (A) AR5 A
5K A SOD J§ A 1Y 2 {H # & NADPH oxidase
&1k
2.6 ANP Kl HUS50 wL o0 LA 2050 58 75 il i
fie B8 ANP ELISA 3 5] & UL DI 76 B An AL B K by
450 nmAb I E A HR R RS0 A FEARME RN BT
HWeRE
2.7 «-MHC mRNA,B-MHC mRNA ik RT-
PCR A0, it 100 wL 0 AL 21599, A Trizol i
FIHE B RNA, =@ B Rl 4 . 525043t
6 SO B A EE UK %5 E RNAAY I B8 A 4l i B
10 pL AR 4 53 7% 5% 3k 7] & Ul W B o B Ol
cDNA, =70 C¥# {7 % H. o-MHC F1 B-MHC c¢DNA
B B[R R, SR TR — R 51 9 1, B S
pL 35 S = Wy i AT PCR 9734 SO o DA B-actin iy 4
XfHR . HE P S B Invitrogen 23 W) & it & . a-
MHC, B-MHC #J PCR JZ h & f4:95 C ¥ Z& 1
3 min—95 °C 728 4E 30 s—60 C ik k 35 s—70 °C ZEfh
40 s, 4L 40 MER , FeJ5 70 CHEfH 5 min, EAKJF 51
RN U

%1 o-MHC,3-MHC,CNTF 5| ¥ F 5 R EKE

Gk SIFS(5'-3") e
/bp
a-MHC/B-MHC GGCAGACCATCAAGGACCGT 320
CGTTGGCCTGTTCCTCCGCGC
B-actin GTATGTACCAACTGGGACGATTGG 760

CGATTTGATCTTCATGTGCTGGTCG

¥ PCR 3 P ¥y i B £ 60 pumol - L ™" Ji1 50 U
FEL 1) 14 P9 D) B 37 °C 3 4k 120 min, 15 3] o-MHC F1 -
MHC IR &9, KRS 5 B-actin [F] I 78 2% HUAE
5 HL UK, TR 0 WE G £ 3 3o O PR VK A BT R B
BEICH YRR R BE(E . K H B R K BE {5 B-actin
B DR BE ARG L AR/ o H Y3 N mRNA ) 35k 1
HE I mRNA g R K& = H oY 5K K & {H/B-
actin F& KK (A .
2.8 SuileEab e BUESE T oR A SPSS 13.0 it
THRRH x £ £oRo A LR AN E £
ST, ZEIWECRH ¢ KiK. P <0.05 HZEFH 45
e X,
3 £#R
3.1 OELEWIOIIEERN  SXF IR i, B
4 S W A 2 45 K AR 1) FE 248 AR LVEDV, LVESV
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¥R EAm, 2R A #E X (P <0.01),LVWI,
RVWI ¥, 255 A Gt L (P <0.01) ; )Rk
O JE Ty BE A (1) B ZE 5 AR LVDs, SV, LVEF I % F
e, 22 At 2B (P <0.01), 5EAHLK,
I 328 95 37 AV 1) ik 2 % 000> 5 25 4 B 0 DI RE A8 Fn A
B H 22 A ge it 2 B X b R 4 LVESY,
LVWI FR&(P<0.05 8 P<0.01),LVDs F} & (P <
0.05) ; & F 41 LVEDV ,LVESV ,LVWI,RVWI 3 i,
ERRE (P <0.01),LVDs, SV, LVEF ¥ i 2 J} &
(P<0.01), SIEFAWLK, T ARALEZEH K

DUIRES R Z A G E L, Wk 2,

3.2 Angll ,NADPH oxidase 3%, ANP ¥l 5 X7
ARZH 3 , M B2 Ang Il ,NADPH oxidase 5 1, ANP
¥R ET G, ZRAGIHE (P <0.01) ; 5K
AL, IR i 24 ANP BER, 2 R A G it 22 m X
(P <0.05); 5] & 20 NADPH oxidase 7§ 7 [& 1%,
Ang Il ,ANP ¥ 1 Ak, Z R A Gt # 2 L (P <
0.01), XS4 Angll .NADPH oxidase ¥4 . ANP
P ERRAL, SEMA LR, ZFAESIT¥EX
(P<0.01), W#3,

R2 MATIERS IS O R MR AR B R 0 LM RO I REIR AR I (3 5,0 =10)

a5 bk LVEDV LVESV LVDd LVDs SV LVEF LVWI RVWI
/gkg ™! /mL /mL /mm /mm /mL-min ' /% /g kg ™! /g kg ™!
POt - 13.15+2.36  9.26+1.05 18.21+1.65 13.74+1.21 3.42+1.32 0.73+0.09 0.25+0.06 0.22 +0.04
BFA - 12.42%2.33  9.56+0.89 19.14+1.55 14.1420.86 4.011.02 0.66=0.15 0.23 +0.08 0.24 £0.02
T - 24.31 £2.46% 18.12 £1.78% 12.23 £0.56  6.35 =0. 86> 1.36 =0.46> 0.34 0. 13% 0.36 +0. 14* 0.39 +0.23%
MAFZERE 10 21.02£2.02 16.11 £1.2 14.23 £0.86 8.32+1.21 1.96+0.85 0.41+0.17 0.31+0.14 0.32+0.06
20 17.78 £2.56  10.35 +0.84% 14.85£0.59 10.56 +1.53% 2.96 £1.24 0.58 +0.16 0.29 +0.12% 0.31 0. 11
40 14.02 =1.86% 10.22 +0.75% 18.21£1.32 13.96 +1.69% 4.05 =1.01* 0.75 +0.06* 0.23 +0.09* 0.25 £0.08*

TSR A" P <0.05,7 P <0.01; SHIBA HED P <0.05, P <0.01(£3 ),

3.3 «-MHC mRNA,B-MHC mRNA #] %f 3 ik #
W 5P, B 4] o-MHC mRNA 3% &

BETE, ZRA%I2EX(P<0.01),8-
MHC mRNA RX B E I W, ERASITEEX
(P<0.01), 5BRIA L, b i 20 L )

# «-MHC mRNA Rk ¥ F Th o, 25 A %1t
Y (P<0.01),8-MHC mRNA k¥ B E T
L, ERAGITEFREX(P<0.01), RFPARAS
XA, Kt E R BA ST HE L. L
%3,

R3 MATERG B ORI RS M Ang I, 0 L NADPH oxidase i& 1% |

Al ANP 7k £ & «-MHC mRNA,8-MHC mRNA #8 3t &R i%

R (% £s,n=10)

s Fl Angll NADPH oxidase ANP a-MHC mRNA B-MHCmRNA
/g kg ™! /ng-L7" /nmol+mg ™! /ng-L7! /B-actin /B-actin

xR - 38.48 +£8.36 6.83 +0.78 1.46 +0.92 8. 11+1.15 5.86 0. 56
BFAR - 40.56 =7. 66 6.33 +0.59 1.82£1.03 9.15 +1.06 6.32 +0. 46
] - 66.15 +9. 68" 14.38 +1.21% 5.01 =1.86 1.62 £0.54% 11.09 =1.26%
L JRF 3% % 10 59.21 5. 11 11.08 +0.96 2.42 1,219 2.02 +0. 62 10.22 +0. 32

20 40.12 +7. 639 8.18 +0. 88" 1.86 £0.92% 5.45 +£0.98% 7.39 £0. 624

40 39.42 £9. 83% 7.11 0. 61% 1.54 0. 88" 8.16 +0.45% 6.89 £0.25%

4 itig 856 O IR O 2 E A S0 TR A8 A b o — S F

Ang I 7KF T 5 2 0 1L 45 500 ) fE B TR 2177
fdi NADPH oxidase {if PERS 55, ROS 5 =41 K&
() ROS ffi NO 2% 7 , 3 2 9 il 0o WL K™ 1 2% 1 Ak 1
FF L Ca® Sl B 72 A vk LA A R, 0
FEAEFHH S5, 10 4 3h G i i — 20 2812, 1 Wi
UG R i1 B B A5 , 42 E 10 55 HE A9 & J ' R Ang 1T

s e S
NADPH oxidase 2.0 Ifl & 22 4% ROS y=A4: 1) 3
U5, T 0 i NADPH oxidase 32 i il i 41 1] 8 3%
B 7E L % A PR T EAE Y, o-MHC, B-MHC
S0 JULH L 1 A4 25 11, T L - MHC (M0 R g 1L
B-MHC #8, 2 .0 B U 4 i £ E 3 h & 1",
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a-MHC ,B-MHC [ £ 5 K oA v] DLz e ik 0k 45 8
F1", Ang T 76 87 NADPH oxidase LI & «-MHC,
B-MHC 7 [fi X AR TS ANP AR g 26 %5 0 & A 7
Y, WA T Ang T BYIR 5, Ang I 7K & 7540
NADPH oxidase 3§ P43 55 , AT {# ANP,B-MHC ik
LA, a-MHC 363K T B, 0 WL 48 08055 , 34 im0 L
[] J57 2T A A 0 R B, 0 LA I 3G A RS, B EA
FEAR S T AR WL 2 FOT BEZ L 35, AR 40
Ang Il /K F & 3 F+ 25, NADPH oxidase 1 14 i 35 1%
B ,a-MHC mRNA ik I 2 F [ ,8-MHC mRNA %
ik W3 b, W e, W0 YD BE 4R bR LVEDV, LVESV,
LVWI,RVWI ¥ 7} & ,LVDs, SV, LVEF & % F %, i)t
WIRC Y2 0o T g RO U4 ) R, #87R% Ang
I AR A T o0 28 FE G B 07 3 0 1) G B FH . kb,
FIXT IR A, B4 ANP B T35, #E I ANP i
F TR 0 I AT R AR 5 LA AR LR A G
IR 328 55 37 B A 3 AR B D) %, s A4 R
FEEAL, I S0 w1 = IRAT B 4k
A LR PR, St AR ST AR TSR I I 4S5 T
R AEAR LG PO L B DL B T R R
RUZH LU A, AR50 i 20 ANP AR ; o 5] & 41 NADPH
oxidase Jif PEFEAR , Ang Il , ANP X 1 25 B A%, & 77
2 Ang Il , NADPH oxidase 7 4, ANP ) g 2 &A%,
F2 305 5 A B0 B AKOF- | R BE #0555 o 41 450 D fig
Febr A s, T DA rpoR) AL ) A0 T R 4 B
LVEDV ,LVESV,LVWI,RVWI,LVDs,SV ,LVEF gk i
WA, U8 IR 328 9% 37 e PR 52 56 0 s IS GIE Ang 11
G3 WK, LR A O, 40 o O T RE RO B
HA D) RCAT BE A 4> i Ang 1T 4 & 15 NADPH
oxidase 3 P, ANP, o-MHC/B-MHC Tfij 52 B, 4% 7 75
Sed Lo I 95% i 00 5% A 7S 4 - Ang 11 % i 4T T
T, A AT e B B 1k 6L 0o o LI 2 R 118 B 0 380 R
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