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[ Abstract]  Objective To explore the potential targets and mechanisms of Shuging Granules in the treatment of influenza A
(HIN1). Methods The active components and targets of Shuqing Granules were screened through the TCMSP, and the targets relat-
ed to influenza A were obtained in combination with the TTD. Kyoto Encyclopedia of Genes and Genomes pathway analysis was conduc-
ted on overlapping targets. A cellular model of influenza A (HIN1) virus infection was established using A549 cells, and the effect of
Shuqing Granules on cell viability and anti-infection was detected by the CCK8 method. The content of interferon (IFN) secreted after
Shuqing Granules intervention was detected by ELISA. The phosphorylation levels of mitogen-activated protein kinase ( MAPK) path-
way proteins and the mRNA expression of interferon-stimulated genes (ISGs) were detected by Western blot and real-time quantitative
polymerase chain reaction. Results A total of 89 active components of Shuqing Granules and 10 influenza-related target genes were i-
dentified. MAPK signaling pathway was the core anti-influenza pathway of Shuqing Granules. Shuqing Granules showed an optimal an-
ti-influenza effect at 25. 78 mg/mL for 48 h ( therapeutic index was 4.51). Shuqging Granules could reduce the phosphorylation levels
of extracellular signalregulated kinase and p38 proteins, promote the release of IFN-B, and up-regulated the mRNA expressions of
PKR, MxA and OAS1 in 1SGs. Conclusion Shuging Granules exert a significant inhibitory effect against influenza A (HIN1). The
mechanism may be related to regulating the phosphorylation of MAPK pathway proteins, inducing IFN-3 secretion and up-regulating the
expression of downstream ISGs.
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IR Vi i ( c-Jun N-terminal kinase, JNK) $i
i (5245 3708S) . BEERAb c-Jun % HE K i I 1
( Phosphorylated c-Jun N-terminal kinase, p-JNK) #T
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Tab.1 Primer sequence

FHE IEm 514 1514

PKR 5'-ACGTGTGAGTCCCAAAGCAA-3’ 5'-AGGTCAAATCTGGGTGCCAA-3’
0AS1 5'-CAGGAAACTTGGGTGGTG-3’ 5'-TCGTCGGTCTCATCGTCT-3’
MxA 5'-TCAGTTACCAGGACTACGAG-3’ 5'-ATGCCAGGAAGGTCTATT-3’

5'-ACAACTTTGGTATCGTGGAAGG-3’

5'-GCCATCACGCCACAGTTTC-3'
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Tab.2 Cross-component common active compounds in Shuqing Granules

Eit7] Y= (o x?] St OB(%) DL
FHnp Hoe MOL002311 H B (Glycyrol ) 366. 39 90. 78 0. 67
i Szt MOLO000358 B-4F i B ( B-sitosterol ) 414.79 36.91 0.75

B MOLO000098 #it Bz 2 ( Quercetin) 302.25 46. 43 0.28

(38
PRI
/m i
" ‘

cos I .-T_"/;‘,‘?:-‘“-;

N Qlet Sl

copss O\ LAT “u'\ = =T
\ i’ "’b
“4. \‘\ 4"—",'93{‘ :{ () .l.ll/ \\\ SFPQ
K7 ek '57:"4'! o, -
d/ /S e
DA
H o ": HCK ‘,//
2 ‘V \
MAPK14  PDCDSIP '
e B R PR i e R R, €0 PR ) A 2 R
B 1 B ORI TG A 54— DR -5 o 2 (5]
Fig.1 Network diagram of Shuqing Granules active compounds-target genes-diseases
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Tab.3 Signal pathway enrichment

P 1 FE R %R P1{H

1 MAPK {5 518 % ( MAPK signaling pathway ) 11 <0. 001

2 2578 37 2R A5 5l 4 ( Neurotrophin signaling pathway ) 9 <0. 001

3 3% 2215 530 [ ( Estrogen signaling pathway ) 9 <0. 001

4 PI3K-Akt {5 538 % ( PI3K-Akt signaling pathway) 8 <0. 001
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5 T It FL PRI 8 PAH

5 GnRH {5518 % ( GnRH signaling pathway) 7 <0. 001
6 T 4B SZ AR5 585 (T cell receptor signaling pathway ) 7 <0. 001
7 FoxO 1553 % ( FoxO signaling pathway ) 7 <0. 001
8 Rap1 155l % ( Rap1 signaling pathway) 7 <0. 001
9 Ras {5 51 % ( Ras signaling pathway) 7 <0. 001
10 NF-«B {5518 % ( NF-kappa B signaling pathway ) 6 <0. 001
11 A= F {5 538 1 ( Oxytocin signaling pathway ) 6 <0. 001
12 cAMP {5 518 4 ( cAMP signaling pathway) 6 <0.001
13 Fe-eri {5538 % ( Fc epsilon RI signaling pathway ) 5 <0. 001
14 ErbB {5518 #% ( ErbB signaling pathway) 5 <0. 001
15 Toll FE3ZAA5 53 I ( Toll-like receptor signaling pathway ) 5 <0. 001
16 FFOIR IR 33 32 15 538 4% ( Thyroid hormone signaling pathway ) 5 <0. 001
17 Ji% 5 2245 553 4% ( Insulin signaling pathway) 5 <0. 001
18 NOD F£32 415 538 4 ( NOD-like receptor signaling pathway ) 4 <0. 001
19 B 4N SZ 415 538 5 ( B cell receptor signaling pathway) 4 <0. 001
20 18 FLZE A5 S ( Prolactin signaling pathway ) 4 <0. 001
21 JigE v MUBE 2245 538 4% ( Glucagon signaling pathway) 4 <0. 001
22 HIF-1 15538 3% ( HIF-1 signaling pathway) 4 <0.001
23 Ak A 715 53 % ( Chemokine signaling pathway ) 4 <0. 001
24 VEGF {55 1# 4 ( VEGF signaling pathway) 3 <0.001
25 p53 15 538 4% ( p53 signaling pathway ) 3 <0. 001
26 RIG-1 A£3Z 184553 % ( RIG-I-like receptor signaling pathway) 3 <0. 001
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Fig.2 Enrichment analysis of pathway genes
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Fig.3 Toxicity of Shuqing Granules on A549 cells
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Fig. 4 The optimal administration route of Shuqing Granules for influenza A (HIN1) virus infection
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Fig.5 The effect of Shuqging Granules with different
concentrations on the survival rate of influenza A (HIN1)

virus-infected cells under different action durations
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Fig. 6 The effect of Shuqing Granules on influenza
A (HIN1) virus-infected cells
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Fig. 7 The morphological effects of the Shuqing Granules on influenza A (HIN1) virus-infected cells
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