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Shenfu Qiangxin Pill Inhibits Heart and Kidney Cells Apoptosis
by Regulating Rennin Receptor-Mediated MAPK Signal Pathway
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[ Abstract ] Objective: To explore the protective mechanism of Shenfu Qiangxin pill (SFQX) on heart
and kidney cells apoptosis in rats with cardio-renal syndrome ( CRS) based on the (pro) rennin receptor (PRR) -
mediated mitogen-activated protein kinase ( MAPK) signal pathways. Method: Wistar rats underwent reperfusion
injury combined with abdominal aortic constriction after renal ischaemia to prepare CRS models. The CRS rats were
divided randomly into three groups: CRS model group (10 mL +kg ™ 'pure water, ig); CRS + SFQX group ( SFQX
group, 13.2 g-kg ' SFQX, ig); CRS + Handle region peptide (HRP) group (10 mg-kg ' HRP, iv). The rats
in sham operation group were ig given with the same volume of pure water. Treatments were given 8 weeks after

surgery, 1 time/day, for 4 weeks. After the experiment, the rats were detected for brain natriuretic peptide
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(BNP), urea nitrogen ( BUN) , and creatinine ( Cr) levels; ultrasound cardiograph for small animals was used to
detect end diastolic interventricular septum thickness (IVS) , left ventricular end diastolic posterior wall thickness
(LVPW) and left ventricular ejection fraction ( LVEF); real time fluorescent PCR was used to measure PRR
mRNA expressions of left ventricle and kidney; Western blot assay was used to determine MAPK signal pathways,
including extracellular signal-regulated kinase 1/2 ( ERK1/2), C-Jun amino terminal kinase ( JNK), and P38
protein expressions; Terminal deoxynucleotidyl transferase dUTP nick and labeling ( TUNEL) was used to detect
cells apoptosis of left ventricular and renal tissues. Result; Compared to the sham operation group, serum BNP,
BUN and Cr levels were significantly increased (P <0.05); IVS, LVPW levels were significantly increased ( P <
0.01); LVEF levels were significantly decreased (P < 0.01); mass index of left ventricle was significantly
increased (P <0.01); mass index of left kidney was significantly decreased in CRS rats (P <0.01). Expression
of PRR mRNA was increased (P <0.01); protein expressions of ERK1/2, p38 and JNK were increased ( P <
0.01). Myocardial and renal cell apoptosis rate was 32.5% and 63.2% respectively. SFQX 13.2 g -kg ' could
significantly reduce cardiac hypertrophy in CRS rats, inhibit IVS and LVPW, increase EF, significantly decrease
BUN and Cr, decrease PRR mRNA expression and ERK1/2, P38 protein expression of injured tissues, and
decrease the myocardial and renal cell apoptosis rate. Conclusion; SFQX could improve the heart and kidney

function of CRS rats, and reduce myocardial and renal cell apoptosis through reducing PRR mRNA expression of

myocardial and renal cells and inhibiting ERK1/2, JNK and P38 phosphorylation in MAPK signal pathways.
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#fI EF(P <0.01), W31,
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Table 1 Effect of Shenfu Qiangxin pill on improvement of IVS,

LVPW and EF in CRS rats (x +s,n=10)

N e e
BFA - 1.27+0.13  1.55+0.13  72.27 +3.77
LR - 2.03 £0. 12" 2.23 £0.32% 40.66 +4.25%
SFQX  13.2 1.66 0. 12 1.98£0.36  55.31 +7.49%

HRP 10x10°° 1.26 £0.08% 1.55+0.12% 63.17 £4.27

HSEFEARMILE P <0.05,2 P <0.01; SHMALEY P <
0.05,P<0.01(F£2~7H),

3.2 % CRS K ELIfLJE BUN,Cr, BNP J 50  CRS

K EUMLE BUN,Cr, BNP 85 F AR 40 & T+ (P <

0.05,P <0.01), ZWfss 0o ALK UL Bun, Cr B i
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22 B 3 M)
2016 4£2 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22 ,No.3
Feb. ,2016

REASAE I (P <0.05) {HIfiL 7% BNP 7K 742 CRS #5#Y
HIEWFEZES, W2,

*x2 SHELOHAI CRS KR MmiEFE BUN,Cr,BNP &M (x =5,
n=10)
Table 2
BNP in CRS rats (x £s,n=10)

Effect of Shenfu Qiangxin pill on serum BUN, Cr and

H BUN Cr BNP
a5 /gjiJkT’1 /mmol -1 ™! /pmol - L~ /ng-L~!
BFA - 6.16 +0.82 29.28 4. 86 460 +70
T - 9.02 £1.99% 41.25£8.33% 588 £113V
SFQX  13.2 6.97 +1.24% 31.50 £4.00% 482 +104
HRP 10x107%  6.97 +1.50” 31.86+7.95> 509 £98

3.3 X} CRS KEL= A NER 4580520 CRS
KRELCEFRERBHE R FERFARL(P <
0.01) , 2 B HEWT B/ (P <0.01) o B st X
' I ) A W S R TR A L A A R
TR B HIM (P <0.01) . WK 3,

#3 SHWBOAM CRS ARELE, EERRRIEBMOBM (v

s,n=10)
Table 3 Effect of Shenfu Qiangxin pill on massindex of left
ventricular and left kidney in CRS rats (x £s,n=10) %
A kg kg L =R B IE 4 %X
BFAR - 0.232 £0.018 0.383 £0.098
T - 0.303 +0.034% 0. 096 +0.054%
SFQX 13.2 0.302 £0.024 0.237 £0.136%
HRP 10 x 10 ~? 0.290 0. 060*’ 0.173 £0. 130

3.4 X CRS KRERZ L% EMEZZ PRR mRNA 3£
KW R CRS K BUZA D = KA W 4140 PRR
mRNA B #ik (P <0.01) ,HRP %f PRR mRNA # ik
A6 E B 2 (P <0.05,P <0.01) , Z M50 AL
21 PRR mRNA i5% CRS #i %4 B B &AL (P <
0.01), W34,

x4 SHRLOAI CRS KRZEDE, B PRR mRNA Rk #I#
i (x+s,n=5)
Table 4 Effect of Shenfu Qiangxin capsule on PRR mRNA

expression in left ventricle and kidney of CRS rats (x +s,n=5)

bk

25 o Ll s
/g kg
BFEA - 0.76 +0. 09 0.97 0. 10
LA - 1.23 +0.09% 1.91 20. 16%
SFQX  13.2 0.90 0. 12% 0.95 +0. 10
HRP 10 x10 3 0.94 +0. 14% 1.21 £0.35%
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FEIR BRI B 8 fE AR (P <0.01,P <0.05), ULIA
1~2,%£5~6,

ERK1/? T S = o 44/42 kDa

p-p38 38 kDa
INK | o= S e == 46kDa

GAPDH " esmms emss amms 6 kDa
A B C D

A BRFARL BB ; C. SFQX 41 ;D. HRP 21 (/4 2 [A])

1 SHE LA CRS AKREDE MAPK ESEREAREN
A

Fig.1  Effect of Shenfu Qiangxin pill on MAPK signal pathway

protein expression in left ventricle of CRS rats

ERK1/2 [ RN Ees s 44/42 kDa

p-p38 S SN=- sww= s 33 kDa
| 4 kDa

GAPDH s SHED GHED @HEB 36 kD:
A B C D

B2 ZHBELOAN CRS ARAEE MAPK ESBRBEEAREN
A
Fig.2 Effect of Shenfu Qiangxin pill on MAPK signal pathway

protein expression in left kidney of CRS rats

x5 SHWEBLOAIM CRS KBRADE MAPK EEEBEOEWE
ERENE (x+s,n=5)
Table 5 Effect of Shenfu Qiangxin pill on MAPK signal pathway

protein expression in left ventricle of CRS rats (x £s,n=5)

15 bilhy ERK1/2 P38 JNK

- /g kg ! /GAPDH /GAPDH /GAPDH
[EEFN - 0.47 +0.06  0.38+0.04  0.41+0.11
LY - 0.74 +0.05%  0.69 +0.05% 0.76 £0.02%
SFQX  13.2 0.70 £0.04  0.630.04  0.66 +0.03%

HRP 10 x10 73 0.60 £0.05% 0.52+0.04" 0.59 £0.04%

3.6 Z 5RO AR T @I AE ] CRS
R ZECE AT R, #1155k 32.5%,
63.2% BT AR RIF @& (P <0.01) , AT 40
B R AR B, e 6 FBE R e B, M I a4
Z W50 AU AT BT A ) CRS R B JULF ' AE 246 i
TR, 5 CRS BIRIA LEBA 2% 25 5% (P <0.05,
P<0.01), W#E7,
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Fx6 SHELOAI CRS KRAZE MAPK ESEHEERQBEI R
BRI (x£s5,n=5)
Table 6 Effect of Shenfu Qiangxinpin on MAPK signal pathway

protein expression in left kidney of CRS rats (x +s,n=5)

415 A ERK1/2 P38 INK
/g kg™ /GAPDH /GAPDH /GAPDH
BFEA - 0.4920.13  0.5720.04  0.37 £0.20
el - 0.81 20.06> 0.70 £0.03* 0.77 £0.05%
SFQX  13.2 0.67 £0.06% 0.63 +0.03% 0.69 £0.07

HRP 10 x10 3 0.62 £0.08% 0.62+0.05% 0.66 =0.09

x7 SHWBELOAN CRS ARALCE EBHLAMMBTENZI
(xxs,n=5)

Table 7 Effect of Shenfu Qiangxin pill onapoptosis of left ventricle

and left kidney tissues in CRS rats (x £s,n=5) %
20 51 /g kg™ Fe & L k=gl
RFAR 9.2 +6.1 12.7 +9.7
H Y - 32.5 +4.5% 63.2 £4.9%
SFQX 13.2 12.3 +11.8% 15.8 +1.8%
HRP 10 x10 -3 32.9£5.9" 12.9 +6.3%
4 tig
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4 T AR 7 A R L 0 1 R R LI PR O
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B, AH AT fin E B A, AT ) CKD & IRk s

5% RIRT + Ji = sl ik 4 28 R, DU 38 BB 0k AL
JIE LA IR A

MAPK {558 2 A ERNEZNF SRR
Gz — MAPK % 3 2§ ERK1/2,JNK, p38 #il
ERKS , MAPK 75 1k J i 28 W 2 1k 4% 5% 5 I L 40 il
HHRE A KBS S S MR , b, 5k i T
PR . BEREM(E) REES PRREG GG ES
HA Bk, R 08 1 5 ik 2 R ) Angl 1T 4 4k,
B Angll 4 #1155 ik 46 . Bl & BF 9T B0 IR A, & 3R
PRR & fig 3 1% 40 il N AE Angll 4K i 15 15 5 3% 12
PRR #3E Angll {K#5i D) 8 AR BLAE A F MAPK {5 5 5%
SIEEE WS MAPK {5 5l L 2 50 VIR, B
ANERTE AL, B W 2T 4 AL, 40 9 3 A% 45, LA 2 1 )
REZs I SRS EIF ZHAERRE LR,

HRP 3 PRR Z Jik BH W7 ), gE LW B R )i 5
PRR AHZ5 G o A% 52 560 v A5 A0 K B0 25 A A 41 41
PRR #ik #, 5] % MAPK &2 1% ERK1/2,p38,
JNK 2 Ak A1 7% 4k, HRP BH Wt PRR 1) 3R 3k , 4% 17 5%
M) MAPK {5 538 % 1% 1k , B, A% SO HRP 4Ry B
PEXT IR AL, LIAE S PRR 38 4 4 451 551

AR S B R W, CRS R R UZC .0 2 AL A B 4l
21 PRR mRNA %35 7% Th , 0% 7 MAPK {553
#% ERK1/2,p38 ,JUN & 1 & ik H I T+ &, 0 B 21 41
20 Pt 8 T % B G T R, PRROBE R HRP AT 258040 il
PRR, DA 4 ] MAPK {5538 B 09 800 , I A 2R AI%
OB HBA MR T2, S RO LR CRS KR
R VE R, X B T AR S B UE Y ek 1R B
5, XoF O B A PN O T o B

Zi b Tk, AR5 B 7E 2 F S PRR MY 3R
Angll T RE 32 F B A Sk Bt P 1 400 2 A
B4R 75 AR il 5 CRS LAY [ B Z: [ a0 UG o0
FE WA NEZH 20 PRR A 334006 T MAPK {5 5 38 %
ERK1/2,p38,JUN & [ & ik /Y 8 4, 30 il 0 B 20 240
R R T, DT O B R AR A
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