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B (P <0.05,P<0.01), & : BEH TG RELAAB AR A AT /NN B WU ZE B, 30 6.0 JUEE S8 5 590 L 40
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Protective Effect of Astragaloside IV Combined with Hydroxysafflor Yellow A on
Mice with Myocardial Infarction
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SHEN Yu-jun’, LIU Ting-yu', SHI Hong-fei' "
(1. Nanjing University of Chinese Medicine, Nanjing 210023, China;
2. Tianjin Medical University, Tianjing 300070, China)

[ Abstract ] Objective: To observe the effect of pretreatment with astragaloside IV combined with hydroxy
safflower yellow A on myocardial infarction area, cardiomyocyte apoptosis and expression of inflammatory cytokines
in mice with myocardial infarction. Method: Totally 50 SPF grade C57 mice ( half male and half female) were
randomly divided into sham operation group ( Sham ), myocardial infarction model group ( MI), astragaloside
pretreatment group (MI + As IV, 3.5 mg-kg '), hydroxy safflower yellow A pretreatment group (MI + HSYA,
10 mg-kg "), and astragaloside IV + hydroxy safflower yellow A pretreatment group (MI + As IV + HSYA,
3.5 mg-kg ' +10 mg-kg'). Intraperitoneal injection lasted for 7 days before modeling, once a day. The model of

[W#BEH] 20170822(027)

[(BE&TA] EZKARPEEAE LW H (81574044)

[%— 1’E%] TT L, N R MATSE, Tel 113912973522, E-mail ;2066509826 @ qq. com
[BEMEE] M, WL, B2 ANF T EE FRAFST, Tel 118362908558, E-mail ; hfshi@ njucm. edu. cn

.08 .



5 24 55 2 W HESSEAFFERE Vol. 24 ,No. 2
2018 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2018

myocardial infarction was established by ligating left anterior descending coronary artery. The infarction area,
ischemic area and total left ventricle area of myocardium were distinguished by evans blue-TTC double staining
method. Image] software was used to calculate the myocardial infarction area, the expressions of Bax, Bel-2 and
cleaved-Caspase-3 in myocardium were detected by Western blot. The levels of serum interleukin-6 (1L-6) and
tumor necrosis factor-a (TNF-or) were detected by enzyme-linked immunosorbent assay ( ELISA) content. Result:
Compared with the model group, the pretreatment group and the combined pretreatment group could significantly
reduce the myocardial infarction area of the mice, and the effect of the combined treatment group was better than
that of the single pretreatment group. Compared with the sham group, the ischemic area and infarction area of the
model group were increased, and the ischemic area and infarction area of the combination group and the combined
administration group were decreased (P < 0.05, P <0.01). Compared with the model group and the sham
operation group, astragaloside [V combined with hydroxy safflower yellow A up-regulates the expression of anti-
apoptotic protein Bel-2 incardiomyocytes, and down-regulates the expressions of cleaved-Caspase-3 and Bax (P <
0.05, P<0.01). Astragaloside [V combined with hydroxysafflor yellow A can reduce the levels of IL-6 and TNF-«
in serum of mice with myocardial infarction (P <0.05, P <0.01). Conclusion: Astragaloside IV combined with

hydroxy safflower yellow A can reduce the myocardial infarction area in mice, and inhibit myocardial cell apoptosis

and inflammatory response after myocardial infarction, with an effect in protecting myocardial injury.
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- 100 -

2.2 I dH S5 KBANEBENLY R S A, B
10 2 B T AR (Sham) , .0 WU SEAL AL ZH (MI) | 85
FERAFAL (ML +As IV,3.5 mg-kg '), BT B 0
F A (ML +HSYA 10 mg-kg™ ), 2 (€ AT + k2L
AR AH(ML +As IV + HSYA,3.5 mg-kg ™' +
10 mg-kg ™) s FARM R g LRI P I B
FRLTAR W A ] DMSO 5 1 , W 5 1) 26 o1 i vk 2
S35 700,2 000 mg- L~ 5 {5 T+ AR 20 L0 WL BT 45 750
Y257 5 25 245 20 A 6] 50) &2 1) DMSO, 3 S5 i s 4
7d,

2.3 MEARMM KB E TR 24 h 5., OW
I, % AR BR B ifn ,3 000 r-min ™' B0 10 min, B I 7
Ja BT -80 CLAfF. QEULLEH L KOO =
BN AR AR E - 80 CRAFERH. @R
WA TTC X Gy, F o0 E A2 o0 % 7 41 2% 7 SC s
0.1 mL,PBS w3 ¥, ¥ .0 BT E - 80 °C i ¥k
10 min, JHJT R D ARIFEE VIR FE 29 1 mm, 4]
KB O EF 2% TTC 1,37 °C 15 min, 4% Z%H
P & 7 24 b, R0 BB IR IR X R i 6 Rl
XAt 2148 RAE X 1 1T Tmage J 3PF 3550
JUUAE B8 1 AR, 1S3 8 X | Il S s X5 22 0 ZE Y L
Bl 5 2545 VEA O LR 10 R B

2.4 P RPEENIE L (Western blot) A6 il i ifi .0 1L
HZ P Y Bax, Bel-2, Caspase-3 BR 5 HHS5 H
ANEL BO O IE B ZE 0 L, A RIPA ( Radio
Immunopre-cipitation Assay ) Zfi## 500 ~ 600 L, H
H AU EE AR 60 s, BEAERE % 1 ~2 min, 12 000 r-
min "' B0 15 min, B3, B BCA 2K (0 &2 i &
N D o e S R 7 = = o N G A I { R N B <]
s BEAAEARS 4 x EHEZWRIES 100 CE
5 min, =20 CLRAFE M. LA FE M B B E H
30 wg LRE, RE S I OA S A R UK W, HE AT
SDSPAGE HE R HL UK (10% ~ 15% SV s Ik e BE e )
250 V,30 min; 2 TR ERL B Rl — 9 £ M (PVDF)
1,15 V,30 ming 5L A 5% W 18 Ig 0%k B 04 1 ~
2 h, R L 22 vh W (PBS) WEME 1 ¥, 4 16 H &
F1 BSA #iBE—H0(1:1 000) , 8§, —470 4 °C E A id
% ; TBST( Tris Buffered Saline , with Tween-20) 2% i ik
Ve 6 YK, AF IR 5 min, 40 (PR 1gG) FE K % IR 7
A1 h,TBST YL 6 ¥, &K 5 min; 4k K G HE I WL
BERGEBEN

2.5 ELISA % M3 1L-6, TNF-o (/) & Kl )7
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H,96 FLAR I A X JE S AR i 100 L 2R 1% iR
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BEH 2.5 h, PR S R, PR R R IK LA IR
B 1 h PR S K, INEESS A& W AR R IR T % R
H 45 min, PEAR, N 6K Y IR F 30 min, 1%
1B, BERR AL 450 nm P SGREE AL

2.6 SiitsEdrik RA SPSS 21,0 dEAT S it
B BRI UL v =5 3R0R, & 4l 18] 1 L 38R ) ordinary
one-way ANOVA 73¥7,P <0.05 X/nEZ R BAHSRIT
3 &R

3.1 WEHEFSREaEEEERE A X0 VAR
FUSE 08 AR R IE RO L 8L, 2 a5
Sy e 5 DX B R I DX, 685 43 R AR AE X 5 R AR 2 AH
Fb, B2 4 5 A AR Rl W/ O LR BE T AR O UL
BRIX (P <0.01), HERS A 2 H 0 8 2% (P <
0.01) 5 S {BFARLAH b, A58 21 1 e 1t 1o R0 45 56
AR (P <0.05,P <0.01), g 25 25 2 5K &
o5 24 2 %) I T R K AT AE T AR 3 /N (P <0.01) 5
TR B, HUEE RN 5 L 0 I T AR 4 e i 17 B K 1
KEHAH(P<0.01), WK 1,£1,2,

ABRFARA ;BRI C R4 ;D R BB R A 41 E.
WEWHFSREOEEORABGHE2 F) 6 XEOPIER X,
218 DX Bl 5 1 X, 6 BEE X

Bl EERHEEEOZEEREANONERL 24 h/MNROEER
B9 2201 ( evans blue-TTC X%y, x1.4)

Fig.1 Effect of astragaloside IV and hydroxysafflor yellow A on
myocardial infarct size in 24 hours after myocardial infarction( evans

blue-TTC double staining, x 1.4)

3.2 MEIKWHFSRELAEOR A XN
Caspase-3, Bax, Bel-2 S RIKA M 5451 4 A
oI5 A 40 WL AR M TP Y Bax B9 R Gk A (P <
0.05) , LG TG it~ 5 X, B 25 4RIk 5 20 1 i
T HH Bel-2 BRI (P <0.01) M4 4
23k B I 3 TR B2 2 RN 2 0 UL 4 L R

*1 ERFH.REIEEBFT AXNOINER 24 h/NRE MR 7E
EOERSBLE BB (x +5)

Table 1 Effect of astragaloside IV and hydroxysafflor yellow A on
proportion of ischemic area in left ventricle in mice with myocardial

infarction(x +s)

=] 5
Zib it - AAR/LY/%
/mg-kg "~
BFAR - 5 13.03 £1.55
(% - 3 19.75 +1. 08"
WA 3.5 3 9.63 +0.33%%
RELAATOE A 10 4 5.53 +1.02%%
WP SR IE 3.5+10 3 1.28 £0.23%%

WEEARS
B SEPARHALEP<0.05,7 P <0.01; SHAMH HLEY P <
0.01,YP<0.05;0 ¥ K7 d(F£2~4T),

*2 ERFH.REIEEBFTAXNOINER24 h/NREERE
EOERSBLEGIBZMm(x )

Table 2 Effect of astragaloside IV and hydroxysafflor yellow A on
proportion of infarct area in left ventricle in myocardial infarction

(xxs)

Fiilhees

Zipl mgkg! " HAE X /LV/ %
B FAR - 5 0
sl - 3 28.74 £7.31%
A 3.5 3 21.92 +1.86%
BRI AR A 10 4 22.80 £4.27%
WENH SR 3.5+10 3 14.56 2. 122
HER ABS

cleaved-Caspase-3 LB TIH(P <0.01); 5K F
REM M, BEAZH 1) Bel-2 LIk w BB M (P <
0.01) , BEL AR A SEKASHKLE LK
(P <0.05);Bax LI 27 5 X, BLARIAH K cleaved-
Caspase-3 3R ik# FIH (P <0.05), WL 2,53,

pro-Caspase-3 35 kDa
cleaved-Caspase-3 - - v 19 kDa
cleaved-Caspase-3 — - R e 17 kDa
Bax Wl SN S & . & 20KkDa

B2 [ 90 SR S @ 26 kDa

GAPDH s sme SR sssss s 37 kDa

B2 EXRAHEEBEIUXEEZAURFHBRAIOAETLNR
L4 R & Caspase-3,Bax,Bel-2 EHRIZHF N

Fig.2 Effect of astragaloside IV, hydroxysafflor yellow A and two
drugs on expression of Caspase-3, Bax and Bcl-2 in cardiomyocytes

of mice with myocardialinfarction

3.3 WMEHTF REOEEOER A LA S

XU LBE BE /N BRI 3 H TNF-ac, IL-6 75 #2114 5% 1

S5 4 A H, IV T TNF-a, 1L-6 (1 2 & B (%
- 101 -
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RI3 EEKFH.REIRERZE A MUEBREGEAXONAA G Bel-2,Bax, cleaved-Caspase-3 H31 RiIZEH M (2 +5,n=3)

Table 3

cardiomyocytes (x £s,n=3)

Effect of astragaloside IV, hydroxysafflor yellow A and two drugs on expression of Bcl-2 and Bax, cleaved-Caspase-3 in

24 51 %’I]E/mg'kg" Bel-2/GAPDH Bax/ GAPDH cleaved-Caspase-3/ pro-Caspase-3
BFA - 1.22 £0.29 1.33 +1.05 0.42 £0.24
TR - 0.44 +0. 04> 2.26 +1.49 1.06 £0.41"
B AT 3.5 0.98 0. 44% 0.79 0. 62 0.30 +0.24%
BRI E O FE A 10 1.57 £0. 06" 0.87 +0.70 0.36 +0. 13
W SR EEOE A RS 3.5+10 1.56 0. 11" 0.46 +0.42% 0.20 0. 04%

(P<0.05,P<0.01); 51T ARHH M, A H K
TNF-a,IL-6 & ¥ T (P <0.05,P <0.01), Bf
SHAHGPAHMILKA G, Wk4,
*4 HEFH.REOGREERZAURAABENONETLNR
MmiEd TNF-a,IL-6 SR (x +s,n=3)

Table 4 Effect of astragaloside IV and hydroxysafflor yellow A on

serum TNF-a« and IL-6 levels in mice with myocardial infarction

(x+s,n=3) ng-L~!
21 51 /mTi » TNF-a 1L-6
RFA - 251.27 +28.41 64.27 +15.06
e - 309.33 £10.91%  76.78 +7.16"
BT 3.5 271.03 =7.64% 57.30 £7.75%
RELAAWMEERA 10 261.03 £10.98%  54.39 +6.31¥
HMERHSE”L 3.5+10 262.67 +18.28"  54.74 x4.14"Y
EHAFE A KE
4 iFig
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H L UL A PH B B A0 IS, R B Z A 5 R I
LA, R AT RN I A T
A HE B 2 I O B A RIS 2R U . BRSO B
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ERNARIELG 2T HEF I R KN EENE
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BRI, i A — e R ERE U R,
A WS RN, T BE S 02 I A BT A A, $
FERE BT 0 LAY T RETY L 4T 48 4 B R W 41 qE
( Carthamus tinctorius) {4 T8 55 A6 58 > . HAWE
MiE 2 BRI, BRI E AR A ZLL
BRI FEA sy . BRI O R A ] LU
i W g o — LR (NO ), 6-J -1 51l R F,,
(6-Keto-PGF, ) , il #: % B (TXB) Fl Il 4 K3k £ 1
(Ang 1) By7K -, DT 3 e LA o f1E 420, 082 00 L
YA AR 1 R T AR L L P25 A L
A DL B £ AR e B, BHRR s S R
BB AR A G X0 JUEESE /N B DR 47 4
AIBIEST Bk B FH 24 000 URE BE B9 4 FE AL i AT 2
EHENI R AsIV AL BRA B R Y TAL B 2 K
WK 25 TOUAL B 2H 2 m] 4 2 sl s B LA AR T AR L
PO WUAR B b BT UE T8 1 Bel-2 By R aA T 1A A2 I
T-#E 1 cleaved-Ccaspase-3 I Bax ) #& ik, UL K &A%
L JUREBE /N BRI 3 7 TL-6, TNF-o 195

AWFSERY], B R AR A XR
P WURG e i R 56 AT — 52 B PR T2 AR g
evans blue-TTC XY & B, S EH 1 B HaOALE AR
A 2l KA ER RE DR © A5 30 JUL Y 5 il T FR A B
TR AR 5 LA D800 ffe i T R T B 5 4 25 O Wb 3, i AE
/N BE TR AR O T, A2 2 SRS H A et e 22
S X AR S R 2GS N8 AT K

20 A T 2 e A B SRS B | R A I AR A
ML A BT w5 45 AT A7 S A B O T, U O T
U WURBE ) — A B LR BFFE L Bel2
JE— MR T, 2 Ak a] BLRH W e 45 o)
W5 T AN T s Bax AR P T8 1, B R AR L RLIE
FEEAN A I TR ik o A P Bax/Bel -2 52 i 41l 09
1‘:%71;,5,5:25] o W EM 26 , Caspases 2 F.3h ¥ 41
ML T/ S 3 FPAT o Caspase-3 2 246 Jfd 4
TR OGS AR I = — , 7 4 O T ) o AR P AR 5
o3 B4 T E B A0 A R, AR RS
pro-Caspase-3 % IR & Y cleaved-Caspase-3 f£1E
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TAM B, 2 pro-Caspase-3 # 87 Y) J5 ] & pl7 Al
p12 2 AN T 7= A= 6 P, B cleaved-Caspase-3 ,
PR E A0 B T, AS B Y8 A AR B R i A D Bax,
Bel-2, cleaved-Caspase-3 760 fJL4H J 09 15 14, 25 SR
N, SRV AE L B R DR AR AR A
A AL Bel-2 85 1283 &, Bax 1Y R IKFEAL,
cleaved-Caspase-3 [ 3R ik FEAR, Bk A A BUR T 3%,
FUOEE TP HFIRG RN AR A B
Il /0 Bk Lo L B 0 0 T, fR AP0 LR A

P AEAE O LB i 52 5 Hh o G E R AR T, O L
B O UL A A RS IR B B A E - 4 TNF-a,
IL-6 4% WLk I 5 , TNF-o 7] fE 2 11 35 15 3h & 0
GBI, TNF-o B3 £ 77 LA 3o 3k
AR E R o 300 LR L S O U 9K 228 200 MO i 08
VR AU b ) TL-6 3Rk o Sl X BN, Pk
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