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[ Abstract] Objective The purpose of this study was to investigate the protective effect of astragaloside IV (AS-
IV) on neonatal rats’ hypoxic/reoxygenated (H/R) injured myocardial cells and to explore its underlying mechanism.
Methods Cardiac cells were extracted from newborn rats and divided into control, H/R, H/R-low AS-IV (0.1 umol/L
AS-1V), H/R-medium AS-1V (1 pmol/L AS-1V), H/R-high AS-1V (10 pmol/L AS-1IV) and H/R-high AS-IV-AKT (10 umol/L
AS-IV+5 pmol/L AKT) groups. After 48 h of treatment, the contents of LC3- 1T, p62, AKT, pAKT, rapamycin (mTOR)
mammalian targets and uncoordinated 51-like kinase 1 (ULK1) in cardiac myocytes were compared. Immunofluorescence
staining was used to detect the expression of P62 in myocardium autophagosome. Restults AS-IV improved the
proliferative activity of cardio AS-IV improved the proliferative activity of cardiomyocytes in H/R injury in a dose-
dependent manner and inhibited the level of cell autophagy. However, when AKT inhibitors were added, the effect of AS-
IV was partially inhibited (P<0.05). Gene and protein expression showed that AS-IV had no significant effect on the
expression of AKT and mTOR genes (P>0.05), but could significantly promote the phosphorylation of AKT and mTOR
(P<0.05). Immunofluorescence staining results showed that high concentrations of the AS - IV can reverse H/R injury
induced the expression of autophagy body P62. Conclusion AS-IV showed protection effect on H/R injured myocardial
cells. The possible mechanism is by reducing the autophagy level via activating the mTOR signal in the PI3K/AKT

pathway, thereby preventing H/R damage in neonatal rat cardiomyocytes.
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BRI T AR G S, I A BFSEIESE, mTORM I
REREEZ 0 [ W5/ IMATE BRI BIFFETESE, 25
SIS B QWA b TR U3 O 22 A
W2 ) 2 R 7 11 B ( PI3K/ AKCT ) 3 2 G vy 7 B2 A 9 42
gz,
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AS-IV (FEEE ), ), WRSZ AR ( Viva Bioscience,
Yilw ), B F BHA TR (Gibco BRL, 25 [H ), 5-BrdU(Sigma-
Aldrich Chemical Company, &% i, 22 & ), DMEM;
FHE(Gibco BRL, £ ZYJH A& 2248 5y, SE ), UL
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), B FEmEme AL POk (MTT) iR 7] & (R st E g, ),
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FIZH o BRoxH L RTH/RAL CFF BLRE 7748 h) Ab, AR 4410
JULAH i AE H/RET R AN R 09 25 9 9547 040 28 : H/R+IK
L RVR B AS-TVAL AT BN 24k FE0.1 pmol/L, 1 pmol/L.
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RNAZEFEFIASE  F1 pg BRNAS 5N cDNA, I4ES5 ul
cDNAJfH#BE4f% . A5, LA2 uL cDNANREAR, 430 75
LC3-T | p62FINZ N B-acting |9, 43 5 #EFTRT-
qPCRAGM . PCR5 )75 W41, RT-qPCRIYY 14 F5 14
95 CHIAENE30 s, ZRJF95 °C 55,60 °C 30 s, 40 MEH . 45
fi 495 °C 155, 60 °C 1 min, 95 °C 15 s, I JH272 %%
TFRLC3- 1T Flp62 A X K ik &, JF LAXT 241 B 1
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Table1 Gene sequences

Gene Primer sequence (5'-3')

LC3-TT Forward TGTTTGGTATGGAGAGTGTGGA
Reverse GGACACCTGGACAGGAACTG

p62 Forward GAGGCACCCCGAAACATGG
Reverse ACTTATAGCGAGTTCCCACCA

B-actin Forward GCAAGGACCTCTATGCCAACA

Reverse GAAGCATTTGCGGTGGACG

1.7 HEENTE%E ( Western blot ) B NEHXFEHKRRIE
FHPBSUR A LA, i A 20 i 224 7 RIP A 4 fift 24
JitL, SO P9 B 1, HBCATEIN & B (IR IE . il RN
S TR R BRE I FEL UK (PAGE ) 432930 ug#i 11, Jf£E 100 VIE &
TEFE B EH60 ~ 90 min, SRR B . 5% BIE W5/
TBSHN0.1%TrisZ% kK A1 Tween (TBST ) 76 7 15 F #E4T
WE ~ 2 WE IRk, 12 500 LC3-11. 1 : 500 P62,
1:3000PI3KEMEH. 1:3000AKT. 1: 1000 p-AKT,
1:500 mTOR, 1 : 500 ULK1, 7£4 C FIFHE L. B-
actin 1 : 5 0007E %l P HE 1.5 h, JF FHTBST I M
(10 minx3W) . WM _HEZR TP F2 h, YEBE
5 min 5 B AL & 6 (ECL) 4 T A & €, 3 4 4 A
DOXTM XR+EEE NG Z2 58 78 ISR, FA IR0 1 2% 2
A KR EEME, DL H RIS 5 B-actin K EE(E Y LI N
H A8 AR 23k 5, BRI IRZE B A9 8 A Y 28 5 1,

TR A2 B B E AR Rk &
1.8 BRI B

P62 FILC3 R AL 25 Ja BeS A U2 i s, Rt
P62 11 19 2 351 Bl ] 22 B bl 1 W 7K1 o BBOX BR 4
H/RZL. H/R+10 umol/L AS-IV4{ FIH/R+10 umol/L AS-
IV+5 pmol/L AKTH ] 1 25 240 A il 5 20 A2k -, Il
o RE Y A O LA ME PO22E [T Rkl L o 454
PR U AT, 1 Leica AS MDW Z4ER & T
VeSS S e v MG . A% & i (250, TTP62K%
MRS, R ] A MR I ] FOAR ) A4 A g L
AN P62 IR IA
1.9 ZitFEH*

TR Y £ s 3R . A1 SR B R 207 2247
Hr(ANOVA), P<0.05 2= A Gt 5 L.

2 R
2.1 HHEOCANMPERFETE A
WE R, Xt IR FTH/R+10 umol/L AS-1V 21 41 i 5

WAL, B & JI4F, 4589 %% . H/R+10 umol/L AS-IV+
5 umol/L AKTHIHI 54155 T ] D20 g 2% 7 A%, Foam
SEIEIE, AFR o i BURGEIR S . i E2AT I, 5
Xt IR A b, H/R4L . H/R +0.1 pmol/L AS-TVE{+
1 umol/L AS-IV&+10 umol/L AS-1IV+5 pmol/L AKTH |
FIH A TE )T B, H22 S A5 L (P<0.05), I
H/R+10 pmol/L AS-IV4I B B 451k (P>0.05) . 5H/R4L
HIEE, AS-IVFE0.1 umol/L, 1 pmol/L. 10 umol/LyE &l 4 LA
Y LAY O RIS HY/ RS O JULAH 0 Y 8 B 3 1
H/R+1 pmol/L AS-IVZ415{+10 umol/L AS-IV ZH#H/R41 41
JRLIE 3 T8 (P<0.05) o 45 2R B, H/R$A3 T AL L
ANRE ARG A, b VR EE ) AS- TV AT LA THY/RE 5|
LA A IR ], AKTHO IR W] LAREARAS-IV AR
2.2 FHEOAHME B EEEFEBRIEKEHTNL
mE3FE 478, H/R, H/R+0.1 pmol/L AS-IV 5+
1 umol/L AS-IVFIH/R+10 umol/L AS-IV +5 pmol/L AKTHfI
HFIFIZH A LC3- 1T Flp62 mRNAFIEE 155K K F 5 T4 I
4, HESHFI2EE L (P<0.05); MTH/R+10 pmol/L AS-
IVEH 5% IR Z [E] LA 22 S e ge i (P> 0.05) . 5
H/RAH LY, H/R+1 pmol/L AS-IVE{H/R+10 pmol/L AS-
VA HLC3- T Flp62 i mRNAFIE [ 2 1K 7K -1 B A%
(P<0.05).
2.3 FAOAHAAKT,.p-AKT .p-mTORFAIULK1IEH
5 AR L, BT A IRIT A AKT FIimTORE, 136
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Fig 1 Cardiac cell morphology of each group

A: Control group; B: H/R group; C: H/R+0.1 pmol/L AS-IV group; D: H/R+1 umol/L AS-IV group; E: H/R+10 umol/L AS-IV group; F: H/R+10 pmol/L AS-IV+

5 pmol/L perifosine group.
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Fig 2 Detection of MTT cell viability in different treatment groups (n=5)
A-F: Same notes as fig 1. *P<0.05, vs. control group; #P<0.05, vs. H/R
group.
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Fig 3 Expression of autophagy genes LC3- |l and p62 (n=5)

A-F: Same notes as fig 1. *P<0.05, vs. A group; #P<0.05, vs. B group.
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Fig 4 Expressions of autophagy proteins LC3- || and P62 (n=5)

A-F: Same notes as fig 1. ¥*P<0.05, vs. A group; #P<0.05, vs. B group.
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Fig 5 Expressions of related pathway proteins in each group (n=5)

A-F: Same notes as fig 1. ¥*P<0.05, vs. A group; #P<0.05, vs. B group.
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Fig 6 Autophagy immunofluorescence in different treatment groups

A: Control group; B: H/R group; C: H/R+10 pmol/L AS-IV group; D: H/R+10 umol/L AS-IV+5 umol/L perifosine group.
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PAPRER, X SLZE IR, A AT REIE i S PIBK/AKT/mTOR
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PI3K/AKT/mTORTEANMI [ Wk il SCHEAE FH . ANFoR 45
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AR, A WEACE T, 4TS J1 K. PI3K/AKT/
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