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Effect of Jianpi Yiqi Huoxue Decoction on SHR Releasing Vasoactive
Substances by Regulating ACE2-Ang- (1-7) -MAS-AKT
Signal Pathways Regulate Releasing Vasoactive Substances

QU Yi, ZHANG Li-de® , WANG Shan-shan, CHEN Zhi-juan, GU Li-yan
( Chinese Medicine Molecular Biology Laboratory of the Basic Medical College
of Traditional Chinese Medicine of Liaoning University, Shenyang 110847, China)
[ Abstract | Objective: To study the effect of the Chinese medicine that Jianpi Yiqi Huoxue decoction on
[ Ang (1-7)] -MAS-protein kinase B ( AKT)
signal pathways in spontaneously hypertensive rats ( SHR). Method: Sixty 24-week-old SHRs were randomly

angiotensin converting enzyme 2 ( ACE2) -angiotensin (1-7)

divided into six groups: SHR group ( distilled water), perindopril group ( perindopril 0.4 mg +kg™'+d "),
perindopril plus herb group (perindopril 0. 4 mg -kg™'-d ™' +10 g kg '+d 'of herb), high, medium and low herb
group (40, 20, 10 g-kg '-d™").
measured by BP-98A intelligent sphygmomanometer. After six weeks’ treatment, the content of Ang (1-7),

And Wistar kyoto rats ( WKY ) group. The changes of systolic pressure were

ACE2, MAS, AKT was determined. Result: The systolic pressure in the perindopril group and the perindopril
plus herb group was prominently decreased, compared with SHR group (P <0.01). The content of Ang (1-7),
ACE2, MAS, AKT in the SHR group was lower than those in the WKY group, the perindopril group, the
perindopril plus herb group, and the high dose of herb groups (P <0.01). Conclusion: Jianpi Yiqi Huoxue
decoction can promote endothelial vasomotor factors secretion through the ACE2-Ang (1-7) -MAS-AKT signaling

pathway.
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I 5K 5K 2R 5% il 2 (ACE2) /RS 55 — A0
PR LA B ok SR AL 4 il (ACE) [/ IR 4, EZA LY
SFRON e K i A BRI (Ang 1) AR 0 45 55K
K (1-7) [Ang(1-7) ], Ang (1-7) 5 H o5 53 7 52 14-
Mas J5Uff N 25 5% 19 G 28 K2 AR 45 5, i i
REZ ICRer St N T 1K Tl (DS A
I A B I e e B, UL L AT AL, Bram g 4 A=
FHEK . SRiMxt T ACE2-Ang(1-7)-MAS Z (K- 1
i B CAKT ) 3 — 3 i 8] 1 5 0L s 0L 45 1N B 46T 4 T
TR RIBTT IR o A SRl i B 98 A A
I K B (SHR ) ACE2-Ang (1-7) -MAS-AKT 3 4 1)
AR AR HE R A P B & 4 DY 1 10 0 S I L A
AL i A L ¥ %o T8 S 4 5 W S A i R R 4 3

Rk 1) S B A A o
1 ##

1.1 0¥ 24 JHBHEYE SHR 60 H A& & (360 +
20) g, [7] J& & HE 4 Wister-Kyoto (WKY) KL 10 H,
PR BT 5 (350 £20) g5 b 07 3 5 SE 50 B 0 A BR B¢
12 /) 42, 3 ¥ i A Gk 4w 5 SCXK (i)
2007-0005 ,

JianpiYiqiHuoxue decoction; spontaneously hypertensive rats; ACE2; Ang (1-7); MAS

1.2 L& BP-98A AU B TC A M it ( H A )
PCR AL (BT B B BL 22 A 88 A FR A 7] ) 5 Tanon-4100
R EE R KGR RSE (Ll RER A
FRAFD
L3 Gl 5258 Brme % A R (ol 2 HE O ) 25
AWRA TR, 7 at S 2001197, & & 4 mg/ ) o R
f E M KPR 15 g, R 15 ¢, B 30 ¢, 112
15 g, %15 15 g, HH 10 g, 20 i, K48 W 48 2 25 ) I
R 1 gomL ™ R EAI 2 g-mL O P 4 g
mL " Sy AR R 2 AR B T 4 C
VKA R AF A T, W B AL T A P BE BE 24 57) % o Trizol ik
) ( Invitrogen ) ; RT-PCR i 5] & ( Thermo Scientific
ABgene ltd. AGent house) ; PCR 5| ¥ ( KiZEFT AW
Al ) ELISA 50 & A FilE i AR AR
NI
2 FE
2.1 JrHSHZ) RN IR 60 2 24
JAl s SHR 434 SHR 20 (45 T 28 1K ) 35 W35 ) 20
(BEWREF] 0.4 mg-kg ™' -d ™) KWL FIE 45 h 24
A (KA 0. 4 mg-kg ™' - d ™"+ {1 45 I 1L
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20 g-kg ' ed ' HRINPGAL) A I A5 S I L
4L (A2 5 40,20,10 g-kg ™' -d ™), a4l
10 B, DLJR] #E [) #h &R OE & O R A 50 #8 RR oK R
(WKY)10 HAE R WKY 4 (4 F2EMK) . KA
H 1 kS ESRYT 6 4.
2.2 o4 B E W BP9SA R fE G A I K
T K BT RRCR S R R Bl Bk i 4 1, FH 24 B
i)t 2 FFA 255 4 h il s, A R A 3
U4
2.3 fRACREMAE KRRZE . AHIKK24h
J& 10% 7K 45 5 B W 6 R B (3 mL-kg "1k ) . JF
2,02 E S BRI, B e AR IR##E 2 h 5 3 000 -
min " B0 10 min, Y I3 45 FH ELISA &0, 5843
T T BT BUA B IEZH 212 50 mg it A 1 mL Trizol
WA, F - 70 C vk H6 - 47, PCR Jr ik &l ACE2,
MAS 5 (K] 19 2% 351 00 5 73 BUZE B IE A1 2124 50 mg i
A EP & F 70 C VKA R A7, Western blot J7 3k
i B E AKT 25 (1 R A 150 .
2.4 MM Ang(1-7) &t SR FH WK G 0
(ELISA 7)) Kl 3% Ang(1-7) . &1 LA
256 HRFL (i 100 WL 1 2818 7K ), o 6 IR (0,
0.5,1,2.5,5,10 pg-L™") % 100 pL % 88K )F 4 5
A2 AL (Sr 2 FL) |, F 28 AL R AR
AR AR IR 100 L s 7645 U i FLRTRE & L rpom
A 50 pL W EEARICHE .37 C Il A M 60 min J5 Pk
BUE, MK 30 s, 35 5 R WK AU T 2 &Ko
AL AR A B W& S0 pL,25 CalEot I 15
min J5 PN 50 pL 21k, & 0k N, TECAN £ 3]
REREAR A 22 450 nm WEOGRE (A) o AR 4 X BRSE 1Y
W BE AN A VERRAE £, M4 B o il 2% [0 5 7 R 4 5
B
2.5 RT-PCR P40 ACE2, MAS mRNA & & {2
HUE 22158 RNA 3607 S L cDNA | B3 51 A R
S (5P LR 1), 58 KR ACE2, MAS %t
I, LA B-actin RN S, RIAAZR 50 pl:cDNA 2
pL,Dream Taq"™ PCR Master Mix 25 pL, |, F 5]
P4 1.5 uL, DEPC K 20 wL; J2 i 4% 4« 190 45 P4
95 °C 2 min,ZPE 95 °C 30 s,3B k 54 C 30 s, ZEf#
72 °C 1 min, 3L 35 MFIR,ZHEA 72 °C 10 min, B
&40 PCR ¢34 y=4y 5 uL,ﬂ[] 1 wL Loading Buffer j§
53,1 5% B B BEEE IR FL UK 15 min , FHE R 8015 43 BT
B WUE S Eisk LI SN el TR B LS
R
2.6 Western blot E# i AKT & 3 i
£ 192 -
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®1 JREEPCRYEHHERMESIMEFT

FE A B o B
. 5191751 .

HR K JE/bp

ACE2 Fi#:5'-CAG AAT GCG ACC ATC AAG CG-3' 232

i :5'-CCC AAG CCC AGA GCC TAC GA-3'
mas-1 - ¥i#:5'-TCA TCA TCT TCA TAG CCA TCC-3’ 232
N :5'-ATG TTA TGC AGG TTC CCA AA-3'
i :5'-CAG CAC TGT GTT GGC ATA GAG G-3" 327

B-actin

FUiF:5'-AAG ATC CTG ACC GAG CGT GGC-3'

BUEIE BLEE 1, BCA 3600/ B VR, AT R S
SDS-2R TN H Tk i B Jie L VK, B 2% 5% B 1) NCJE I
5% WA A W FH W 1 h, 121 500 —47 4 °C i 4%,
TBST $EE 3 ¥k, 47K 10 min, fif 1: 1 000 — 4 2 i 015
A 1 h, TBST P 3 ¥k, 4k 10 min, ¥ ECL A B
FARFRL 1: DR G 76 NC B [ in ECL IR AW, b
1 min, 1% B B e NC B BB 4 min, 1
52 min, B 2 min, X K BCE A E A ED
i, W HEE R EG I R T S HE AR
IKTR B

2.7 geitsEartr SR HAI SPSS 16. 0 B4 47 H A
F T 2500, AL G L A LSD b S5 SR DL &
s KR, P <0.05 HABEEES.

3 #£8

3.1 KREESh MK e S5 BIa], 2 g o) i
T W0 O B Bl Dk e 4 He AR Ak, 24 i 25 2 R BRI
AR T WKY 41 (P <0.01) ;255 4 h 4541 KR
Weds RIS A4k 2 2 JA s, B e A 2 L rhom
VO 2H K B 4 TR R, 55 SHR 41 AH LU A SE 12
B (P<0.01),25)5 4 A KX Zy)E 6 J& K Bk 46
R PR, 5 SHR AL A & it & X (P <
0.01) ,fgt i £5 <3 137 w5 L AR = 41 0K BRI 4
FEHZ 2 et A —EBEM TR, 25 4 8 2
Ja 6 KRB R TR, 5 SHR 4 i L4
RN (ER2),

3.2 i Ang(1-7) & & ELISA SCE45 R B,
SHR ZH R R I 2K Ang (1-7) & & & 3 (K T WKY 4
(P <0.01) ;35 Wtz I 20, rbofin pa 21 fa B 45 /<0l
Ve ARSI 2R R 2 & i R S T SHR
H(P <0.05) ; filt 45 <T5 vz b AR = 4
M3 Ang(1-7) & &t 5 ¥ 0% M 448 A G it % =
X (P<0.05), 0% 3,

3.3 'B44% ACE2,MAS mRNA, AKT & [ & & %
ik RT-PCR 5 K W 45 41 5 ¥ ‘& IE ACE2, MAS
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2 EEFSKELHT SHR BHHEKEENZM(x£5,n=10) mmHg
) & Wi 4

21 51

/gkg ™ -d”! 2 %54 h %52 A 5 4 )5 6 A
WKY - 148.09 £9.85 148.09 9. 85 130.30 £12.70 136.40 +15.64 133.90 £12.42
SHR - 204.12 +14.85"  204.12 +14.85" 197.25 +21.52"  195.12 +21.66" 207.50 +16.70"
B ) 0.4x103 206.62 +11.54"  193.38 £10.73" 170.12 +8.10"% 156.50 £18.21"%  165.75 +10.17"?
oo v 0.4x107*+20 199.88 £13.11"  191.50 £23.94" 161.50 +22.00"% 161.00 =18.28"%  160.38 +16.54"%
Tt I 25 S0 1L 40 203.62 +10.06"  192.25 +21.76"  190.38 +19.48"'* 193.62 £9.02"*  187.25 +6.34"%

20 207.50 £12.52"  206.75 £20.49"  190.75 +24.20"* 189.50 £8.88"*  180.88 +8.27'%

10 211.50 £6.30"  196.38 £13.02" 189.50 +9.09"* 189.75 =14.72"*  180.75 +10.47"%

A5 WKY 8" P <0.01;5 SHR 4l LY P <0.01,% P <0.05; 5503 F 41 4% P <0.05, 1 mmHg =0. 133 kPa( %3 ~4 [d)

F3 EERHISFEMHI SHR MK Ang(1-7) BN (x £5,n =10)

20 ) Fli/g kg™ od ™! Ang(1-7)/ng-L"!
WKY - 3.50 +0. 89
SHR - 0. 60 +0.24"
Hr e ) 0.4 x10 3 1.96 £0.56"%
v 0.4 x107% +20 2.17 £0.55"%
A M 25 S0 1L 40 1.48 £0.16'34
20 1.19 0. 11"3%
10 1.10 £0.09'3%

mRNA )35, LA B-actin fERH NS, G5 RILE1,%
4, 5 WKY 40 [t #, SHR 41 K BB JIiE ACE2, MAS
mRNA [ 3Rk W Wi (P <0.01) ; dhnvg 4 3%
Wit R 2 ft DL 25 A0 Il 3 = 77 4 40 ACE2 mRNA
IR BT SHR 41 (P <0.01) ; hmpid .
Br et R 4| IR 5 RS IV L R AL MAS
mRNA ) £ 35 & W] W & F SHR 41 (P <0.05),
Western Jy i 6l & 2H 2h ) ' JIE AKT H EH R 5,
sERGLKE 2, % 4,5 WKY 40 e, SHR 41k BB

ACE 2

MAS-1

/- actin

1. WKY 41 ;2. SHR 20 ;3. 3535 0.4 x 10 g-kg ~'4H;
4. MR EESIG ML 10 g-kg ™ 455, AR STH L% 20 g-keg 4
6. {25 IH I + HWE ) 0.4 x10 77 g-kg ™'
7. @ISR 40 gokg T A (B2 /)
Bl1 {ERESiENH SHR Bt ACE2,
MAS £ E R % K% 0

AKT R BE B (P <0.01) s Fhmpg 4 .
fil f 25 ST L7 v R A A R R 4L AKT 25 (Y
FIREFI B E T SHR 44 (P <0.01,P<0.05)

F4 EBRHFSFEMLFHY SHR B ACE2,MAS EF AKT ZEEAXTRIEMAM (2 £5,n=3)

25 5 Ft/g kg ™' od ! ACE2 mRNA/B-actin MAS mRNA/B-actin AKT 7% [4/B-actin
WKY - 1.62 0. 13 1.86 £0.05 2.83 +0.08
SHR - 0.63 0. 11" 0.71 0. 06" 1.52 £0.07"
i e ) 0.4x1073 1.56 +0.06% 1.73 £0. 14% 2.53 +£0.12%
tpon v 0.4 x107* +20 1.50 0. 13% 1.81 £0.09% 2.68 +0. 147
1 B £ 0 1L 40 1.46 £0. 09> 1.54 0. 13% 2.61 0. 08%

20 1.18 £0.08 1.38 £0.12% 2.26 0. 12

10 1.02 +0. 1 1.24 +0.07 2.18 0. 06

4 iTig X B VAHLER d AT T A B R L

1 o B 4 R 5 0L FE T 16 94 19 S B, S M
AT SO AT B T B I R

PRALEE , e I 4 =0T Ik B TR A S 35, 07 AR
Xk 22 A I1 IS0 veg ot s A6 8% 9 e DA E IR % 4 v 1 B

- 193 -



19 B4 20
2013 4£ 10 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19, No. 20
Oct. ,2013

AKT

- actin

1 2 3 4 5 6 7

B2 f@ixSiEmiss SHR Sl AKT ERSERZENZM

M ) ARG BT E . T LB R
2y NSRRI IR T B, R 9 S B R SN S B
$8 i, vy 0L A5 LI A3 0 A R A L P 355 A R 4 5 A
M TS M . IRE R R 2, 25 S Ad g F)
KB A LA PE S BTG RDK B R, AR
TN 2 RN RE S, TN IE 24, 4 S 2R I 25 R
WM Z 5. ARG RER, &4 TH 2 A
(R B TR S R R A A L, B8R — R EE T R
rv 24 5 FR e ) B T AR VA T 2 I N AR
£E, LA in vy 20 (VG 25 41 0 B e A R Je ol 3 . i
(4 3l 49 S B0 F 5% ) 48 I S { ML 25 /<09 i 37 3 3 9 4
I P R 7 46 DR B4 4 s 5 88 P A, o I A Y
B TRe , LA R 1l R 1 5 5 1R 0 10048 9 D RE R A
PP HNETHRN TR ERAEE, LT
W, AR S 3G RS 9 45 S0 IV 4 ACE2-Ang-(1-7) -
MAS-AKT {55 38 %4 15 SHR il 45 3% PE B B i
s fEH

WFoE &k I, ACE2 il i ¥ Ang I 7K fif A i 4 55
SRR 17, R0 B 9K R e e - il 4 Rk R AR
Wl T R - R KR R G R Y A R
W, Ang(1-7) W5 3 Mas 52 4R 4 4K AKT &
72 0 P R B — S AR AL TG A, TR Mas 35 ] A BR 119
KB, M T N D RE 5 \NO Az B b P
NO 5§ 2R 578 F B, R W] ACE2-Ang (1-7) -Mas
HLAT U i 05 N K T ag, R A0 L K B vl s AR
FIT . Ang(1-7) 45 H 34k 52 A Mas™™ 45 & 38 ]
R MAEVE, Ang (1-7) 1Y I8 &F 5K AR HI & A
MR I 42 ¥ 2 1l A &7 5K Pk 1 81 B 2 (PGLL) (NO FiI
W Rz AL K (EDHF) B B, 28 & B E 5 2
UF S fi £ A3 I 37 T R 9 A P R T 4 R Y 43
W5 RETICT- T, WCRE LS N S T RE o AR IR 5 U S
I 2 S 1L 7 R A 45 W R LA R B Ty v R A Y
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vt Ang L VE T, 51 i 48 &7 5K L 400 ) 20 i 1 56
[F) i e AKT 28 P 8 39 148 &7 sk PERT S IR R — &
AN B R A Al PR3 B B, 6 98 1 M A N B
BT 4 DA 5 1 230 5 R GRS B T AR T, A
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