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[ Abstract | Objective: To study the anti-apoptosis effect of astragaloside IV on isoproterenol-induced rat
primary myocardial cell injury. Method; Enzymatic lysis and differential velocity adherent technique were used to
isolate primary myocardial cellsfrom postnatal heart of 1-3-day-old normal SD rats, inoculate them in 24 aperture
planks and cultured for 48 h in vitro. Normal group, model group, metoprolol group and low, medium and high-

dose astragaloside IV groups were set up. Isoprenaline (ISO) was given to cause heart failure in vitro, except for
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normal group. After 30 min, the corresponding concentrations of metoprolol (2.336 wg-L™') and astragaloside IV
(low dose 3 pmol-L ™", middle dose 10 wmol-L ™", high dose 30 wmol-L™") were given to the treatment groups.
The total protein content was determined with BCA method, the expressions of B cell lymphoma/lewkmia-2 ( Bel-
2), Bel-2 associated X protein ( Bax) and Bcl-2 associated K protein ( Bak) in primary cardiomyocytes were
detected by Western blot, theapoptosis rate in each group was detected by flow cytometry, and the cell nuclei in
each group was observed by Hochest/PI double staining method. Result; Compared with the control group, the
vitality of the primary cardiomyocytes in each administration group (10-40 wmol+L ") was up-regulated (P <
0.05). Hochest-PI double staining showed that compared with the model group, metoprolol group, and middle and
high-dose astragaloside IV groupsshowed decreases in apoptoticbright blue cells. Flow cytometry showed that
compared with the model group, the apoptosis rate of metoprolol group was down-regulated (P <0.01), and the
apoptlosis rate of medium-dose astragaloside IV group was down-regulated (P <0.05), and the apoptosis rate of
high-dose astragaloside IV group was down-regulated (P < 0.01). The gray value of Becl-2 results showed that
compared with model group, the expression of Bcl-2 in the metoprolol group was increased (P < 0.01), the
expression of Bcl-2 was increased in astragaloside IV group (P <0.05), and the expression of Bel-2 was increased
in high-dose astragaloside IV group (P <0.01). The gray value of Bak showed that compared with model group,
the expression of Bak in the metoprolol group was down-regulated (P <0.05), and the expression of Bak in high-
dose astragaloside IV group was down-regulated (P <0.05). The gray value Bax showed that compared with model
group, the expression of Bax in the metoprolol group was down-regulated (P <0.01), and the expression of Bax in
high-dose astragaloside IV group was down-regulated (P <0.05). Conclusion: Astragaloside IV has the anti-
apoptosis effect on the injury of isoproterenol-induced rat primary cardiomyocytes.
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L1 3z S M MAE SD R B N Fh i, SPE 22,
MEMEXS A AU (270 £20) g, 3651 10 Ko i LifF
PEL R S A IR wl $2 4, A 4% IR 5 SCXK (9)
20130006, A1 ~3 d (@ IEH SD KB FL L,
THRIPUEACC LA . S50 0 5T R B BE 2 R
L S W e B2 G o iE (S5 ACU160908 )
L2 5% Kaksn 8T (astragaloside V) (46
JE=98% , R it L) o AL 45 JAOBISTAL4) 5 1SO
(B A & (i)t Tl & RA R A A, L5
MISVB-DI ] ; BRFAMR 3¢ 45 ¥ /K 2 B - ( S4B K 2K, Bl
HroRl R 25 A R H) L dit 5 UBFBA) 5 IMDM % 5
W , Annexin V-FITC/PL ji i T 4 I 32500 &5 (VL9508
FAWY A E) S 535 161115, KGAL06) 5 J1i 4= 1
i (FBS, Moregate 2\ ], fit %5 1729601 ) ; 7 %5 % -4k
# % (3£ E HyClon A &, #it 5 SV30010); A~ &
EDTA f g ( b I 5 2 5], iS5 140415) 5 46 g
4 5E 5 T PRSI (CCK-8) 37 & ( 3£ [ Biosharp 2t
F) L4t 5 67080050 ) ; Pierce " BCA & ik 7 & , B 2
405 71 Mini Tablets, 25 [ [ #1 §il 51 Mini Tablets
(% @ Thermo 2w, #it %5 4> % & PB200138,
8886657 ,888665 ) ; &5 H it % E[J 3k % ( Western blot)
Lo 1P 2 (S [E Biosharp 22wl , it 5 BLS09A) ; 4
Mg T SRR W & (B s RAH, S
C1056) ;Bel-2 Hi 4, Bax Hidk (J&[E Abcam 23 7], it
S5 3) 2k GR95625-11, GR151406-40) ; Bak ( D4E4 )
Rabbit mAb, 8-l 3 7 H ( B-actin) HL & (£ E Cell
Signaling Technology 7% ], it 5 43 #| iy B2082,
B2801) ; D-Hanks ¥ % ( KCI1 0.4 ¢, KH,PO, 0.06 g,
NaCl 8 g,NaHCO, 0. 35 g,Na,HPO,-7H,00.09 ¢g),
1.3 {X2% 3111 % CO, ¥ 924 (% [ Thermo 24
Al), Co By =40 il A% (3£ [ BD 4w ), ECLIPSE
Ti-S 5% 5% 5 #8085 ( H 4 Niko 23 #]) , Tanon 5500 7
4 Hah b RO o i R 58 (il R AERHA R
/AT]) ,PowerPac™ Basic % 1 Pk {¥ ( 2% [# Bio-Rad />
A]) ,TS-317 4 3D i (4 R ( H 1 H AR DL 7R A3 4% il
BAHRAT) .
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2.1 4 E  wCH H ] DMSO BE AL 1 mmol -
L™ BRf 5 46 9% K i DMSO i i A% 15. 38 mg- L™
B3 ;150 H DMSO B i 5 10 mmol - L™ B3, -
20 CARTE, 2B I F & 10% G 28 1035 9 TMDM 1 35

B0 T IS AH I ¥
2.2 AR A1 ~3 d g SD KR
2L B, A 75% ) S B BRAE , 00 R S B 0 I
Jit A D-Hanks Hy ¥k, 85 % b 173, (A 15 mL B9 5
LA A D-Hank 2 mL 3 B85 75 B3 B0 E 59
Bk 1 mm® /N 1) B R A LR 6 mL,
37 CARBH AL 5 min, 5 1 3E ; B B 045 o
AWM W 5 mL, 37 C R A T i AL 10 min, & b
2 mindR P WRAT 8 BIE U RS 2O R0 A O
JIA IMDM 2 mL Z¢ 1k 35 Ak BRI 4 B BCTE o
ATHALHE 5 mL,37 CoKEH AL 10 min, 0tk &
B2 W K 3 MR 1 1Y I g BRI 0
£ (1500 remin~",10 min) , 3¢ 3. [WYCHE A
D-Hanks 8 mL J5W3T394), FERE L (1 500 rmin ',
10 min) , % 3. JiA IMDM 10 mL W4T 4), %
BRI G 48 h I 155 .
2.3 CCK-8 w5 € B 45 X 42 43 1 S AR 00 L 2
MO IR T 0 52 e R R A SR AR LA B L 1 x
10° A~/FLE R T 96 FLAR H, A5 4L 100 pL, 1535 48 h
Jei AL A a5 A R A R B TS R 4% 2
(0 ~40 pmol-L™") B4 ¥ 3 A~ FA74l. A4
H % 10% B4 L 1 58 e85 R 5L 100 L, 25 4
B I A R AR 100 pl 40w, 2
M, A damAxtoaisFr ISo
(0.5 mmol-L~")30 min 5, 41 i Jin 25 1% 3% 12,24,
48 h, HFLIMA CCK-8 %W 10 pL¥53: 1 ~4 h )5,
TE B EX S E A A | T3 4 450 nm Kb 22 4% fL Y
WOGEE Ao

MILTE J) = (NG A - 28 (4L A) /(BRI G A - 25 1

HA) x100%
2.4 TS0 ifs 3.0 JULAH F 3 4 455 AL Y 8 57 M SR A
41 MIEF SD K ELFL BLO LR FH il S 1 Fn 22 3
BEJT 123 B A5 2 I A0 LA B, Fl T 24 L AR, A4 4F
Fi g% 48 b, O WULAR I A Y 180, 38 AR S i
A0 WL R A 450 05 A5 5000 s e g L R R
1SO, P24 MR EIEIK IR M i 1 | A
i A A AR 8 AL, HAE 3 R, HE R
VEIM A BER 0.5 mmol-L ™' [ ISO,30 min J5 I A
ANTE R BE 2590 o SRHTI8 IR0 LA A 45 24 o i Wk 32
2.336 wg-L 7' B O LGN M 25 2 T BE 40 0 N
7B 3 pmol - L' w5 B 10 umol - L™" 5 55 5] &
30 wmol-L™" 15 #H 24 h, LI L5 AT, BE N WA 4N
JRLTE 2, WS4 0 LA I B B 97 b 0% R T 48 b D
2.5 ASCHe A AR O WLAN A R 4R O R O
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(R PR AR & U 5484 ) o
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J& PBS YR 1K TEZEO0 G N WL,
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JlA Binding Buffer 500 L % 7% 40 g ; i1 A Annexin
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2 VR 13 R A Bk o> B AL o TR T 22120 VIR
My Wi 2% 3 38 0 1 T w0 2% 5 A5 IR LUK . R
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2.9 Gttt SR SPSS 19.0 gt e it 4
UL x+s FoR MR R JIr 200, fe A 2 5+
JG W2 2Z 1) LE A4 Student’s-1 test 4Gz 56, PIZH LA |
M) L3 fd ] Dunnett’s test #:36, DA P <0.05 H&E R
Agitr g Lo
3 5B
3.1 SD R EFLBUSARC ILAN M B 26
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Fig.1 Neonatal rat primary cardiomyocytes( x 200)
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3.5 XF A S ARG UL M Y Bel-2, Bax Az Bak
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Table 1 Effect of astragaloside IV on vitality of primary cardiomyocytes at different concentrations(n =3)
HERH 12 h 24 h 48 h
/pmol -~ A(x £5) 4 % 73/ % A(x *5) AN LT )/ % A(x £5) AN LT Sy /%
0 0.28 +0. 04 2.1 0.30 £0. 05 1.9 0.28 =0. 10 2.2
2.5 0.38 +0. 06 7.2 0.38 0. 11 5.6 0.34 +0.07 5.6
5 0. 64 0. 60 20.2 0.68 +0. 15 21. 4 0.52 0. 17 15.7
10 0.91 +0. 04" 33.8 1.23 +0.24" 49.0 1.05 +0. 15" 45.3
15 1.04 +0.20" 40. 6 1.35 +0.22" 54.9 1.15 +0. 18" 50.7
20 1.23 £0.20" 50. 1 1.67 £0.07" 71.1 1.33 +0.22" 60. 8
25 1.38 0. 11" 58. 1 1.69 +0. 14" 72.6 1.45+0. 17" 67.5
30 1.72 0. 15" 74.9 1.85 0. 15" 80.3 1.62 £0.21" 77.0
35 1.85+0.09" 81.4 1.83 =0.23" 79.4 1.71 £0. 45" 82.0
40 1.92 £0. 117 85.3 1.93 £0.20" 84.7 1.84 £0. 17" 88.9

50 pmol- L' 4" P <0.05,

A B C
D E F

ACTER4L;B. BRI C. 8RR 415 D. AT 3 wmol - L™ 415 E.
HE P 10 pmol - L™ 40 ;F. # 30 pmol - L™ 40 (& 3 7))

B2 BEXRENHRGRERACUHEMERZF SN (Hochest/
PI, x 100)

Fig.2 Effect of astragaloside IV on karyomorphism of myocardial

cells after injury( Hochest/PI, x100)

*2 EERAENRGEREROCINARBTERAZIN(x£5,n=3)
Table 2 Effect of astragaloside IV on apoptosis rate of myocardial

cells after injury(x +s,n=3)

415 e E/ wmol - L M=%/ %
EH - 0.43 0. 31
A - 22.13 +2.81Y
B IRl YN 2.336% 11.87 1. 199
Y 3 18.57 +2.00

10 11.97 £2.07%
30 9.77 +2.55%

W 5EAM LR P <0.01; SHE4 ILHEY P <0.05,” P <
0.01;" FIRMALH pg-L~'

EH(P<0.05) . &N EIREF SRR
O WUAR A5 05, 5 28 FAH PO, BB 20 0 L4 L 1)
Bax kM5 (P <0.01) ; 5HEAIA M4, SEFT IR

ZH Bax RILBFE T (P <0.01), 5 & H = &
4 Bax RILKTFW(P<0.05), £2HHNE LREFS
R B AR O LA BB 43 )5, 5 25 A b s, I R 2
LAY Bak 3k i (P <0.05) ; SHEIARIA [
B, RABUE IR S 1€ W 5 R 42 41 Bak 3R3A T A
(P<0.05), SERALK, Z 5 HARITFHEX
(P<0.05), W#*3,K3,

*3 EXRAEMNHRGERAROCINHME Bel-2,Bax 1 Bak EH %
EHIRM (x 5,0 =3)
Table 3 Effect of astragaloside IV on expression of Bcl-2,Bax and

Bak protein in myocardial cells after injury(x +s,n =3)

L /Wﬁ’i_l /:(dl(fm /;:(l;in /;:::tin
EH# - 1.51£0.11  0.46+0.20 0.58 £0. 13
BEAY - 0.59 +0.08% 1.39 £0.47" 1.48 £0.13%
EFLIKIK 2.3367 1.33£0.47Y 0.53 £0.19” 0.91 0. 16
WERY 3 0.78 £0.01> 1.19£0.26 1.40 0. 31

10 1.06 £0.02% 0.92+0.30 1.25£0.33
30 1.50 £0.33% 0.54 =0.11° 0.99 0. 16>

FE: S5 EAHHEY P <0.05,7P<0.01; 5HA 4 HEY P <
0.05, P <0.01;> FmPA N peg- L',

4 itig

O 7 68 By 2 45 o I A8 B R R I AR B B
TP ARV B3R RO O B A TR A 2R
RAFBOCT. . BEIFARE AL g, Hr,
Ao FIUEE 9 20 JUE IO 0 T g 07 A 4 R 0 I T
JUT A ) PR BN, 5 R L2 D 9 T R K
L7673 A % 240 L 471 5 T3 A G B 78 1) 22 1 s 1A 3 i
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Bel-2 D e——= D =vee eagd gl 26 kDa

[-actin quue—s e e euld Gy essp 43 kDa
Bax *w— QuEED esns QD GEND oD 23 kDa
f-actl D e - GEES G @B 43 kDa
Bak e——— quummy "> QU “SN) SR )5 (Da

fractin G G GEED GEED GEED @R 13 (D)
A B C D E F

B3 &AL Bel-2,Bax & Bak E [ FiE Bk
Fig.3 Expression of Bcl-2,Bax and Bak protein in each group
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HWSBOLE SRR, INE T 0 mRE> R
U 55 (30 00 T B 0 8 1 % 45 4 A, BOf B L 4R
L T R B A e AL B SR8 £ el
) 0 e O T T B ) R A A R R

240 1 8 T D AR BE T SR 1 £ R A
LA BN B S P V0 S5 ) S LR 2 — o
FILAH e (4 U TR — b R B AT R, S A
AR OO 1 — 2 9 5 PR 20 T
G A BN T O LA M R — b R L A 38 B i ) B &
AR, T B0 U T AT 0 LA K k3 2k, AT
Ao JUE W 4 Dy B U5, T 240 JUL 400 P 5k ik 0 31—
SERLIEIE O Ty fE B AL B R B0 S, JF
SEPEATVE AL R R BT 75 T B 2 BB O I
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