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Inhibitory effect of astragalus membranaceus injection on apoptosis and

autophagy induced by enterovirus 71
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Abstract: Objective To investigate the effect of astragalus membranaceus (AM) injection on apoptosis and autophagy of
human gastric epithelial cell line (GES-1) induced by enterovirus 71 (EV71). Methods GES-1 cells were cultured in vitro
and divided into infected group (EV71 infected at a MOI of 3 and control group (no virus infected). The morpho-logical
changes of EV71 infected cells were observed by inverted microscope. The level of VP1 in GES-1 cells infected with EV71
was detected by Western blot; CCK-8 assay was used to detect the viability of GES-1 cells infected with EV71; Nuclear
staining with DAPI was used to observe the morphological changes of nuclear apoptosis infected with EV71. GES-1 cells
were divided into control group (without virus infection) , infection group and AM intervention group with final concentration
of 1, 2.5, 5 and 10 pg / mL, respectively. Western blot was used to detect the effect of AM intervention on the expression

of apoptosis-related proteins Caspase-3, PARP and autophagy-related proteins LC3 and P62 in GES-1 cells infected with
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EV71. CCK-8 method was used to detect the effect of AM intervention on the viability of GES-1 cells infected with EV71.

Results GES-1 cells were round, shrunken with nuclear pyknosis and uneven size; VP1 level increased (¢ = 41.56, P <
0.01), cell viability decreased (1 =19.07, P <0. 01), Caspase-3 and PARP proteins were cut off (z = 35.29 and 3. 648,
P < 0.01 and 0.021 8, respectively) , LC3 I /LC3 I ratio increased (z = 10. 16, P = 0. 000 5) and P62 protein was
degraded (¢ = 68.68, P <0.01); AM inhibited the degradation of Caspase-3, PARP and P62 proteins induced by EV71
(1 = 52.66, 59.60 and 40. 22, respectively, each P < 0.01) and increased the ratio of LC3 I /LC3 1 (1 =5.521, P =
0. 005 3), and reduced the inhibitory effect of EV71 on the viability of GES-1 cells (t=4. 420, P=0. 011 5). Conclusion EV71

infection induced apoptosis of GES-1 cells and AM intervention inhibited EV71 induced apoptosis by inhibiting EV71

induced autophagy.

Keywords: Enterovirus 71 (EV71); Astragalus membranaceus injection; GES-1 cells; Apoptosis; Autophagy
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Fig. 1 Morphological changes of GES-1 cells infected with
EV71 (x100)
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Fig. 2 Expression of EV71 structural protein VP1 in GES-1
cells infected with EV71 by Western blot
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Fig. 3 Morphological changes of nuclei in GES-1 cells infe-
cted with EV71 (x 400)
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Fig. 4 Expression of apoptosis - related proteins in GES- 1
cells infected with different MOl EV71 by Western blot
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Fig. 5 Expression of apoptosis - related proteins in GES- 1
cells infected with different MOI EV71
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Fig. 6 Expression of autophagy-associated proteins in GES-1
cells infected with different MOI EV71 by Western blot
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Fig. 7 Expression of autophagy-associated proteins in GES-1
cells infected with different MOI EV71
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Fig. 8 Effect of different concentrations of AM on the exp-
ression of apoptosis-related proteins in GES-1 cells infected with

EV71 by Western blot
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Fig. 9 Effect of different concentrations of AM on the exp-

ression of apoptosis-related proteins in GES-1 cells infected with

EV71
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Fig. 10 Effect of different concentrations of AM on the exp-
ression of autophagy - related proteins in GES-1 cells infected
with EV71 by Western blot
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Fig. 12 Effect of different concentrations of AM on prolif-
eration of GES-1 cells infected with EV71
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