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Abstract: Objective To research the antiviral effects of ethanol extracts from Perillae Folium (PFEE) in vitro and in vivo, and
elucidate the underlying mechanism based on innate immunity response. Methods The effect of PFEE (100—800 pug-mL™") on the
viability of A549 cells was detected by CCK-8 assay; the inhibitory effect of PFEE (200, 400, 600 ug-mL™") on vesicular stomatitis
virus (VSV) infection of A549 cells was investigated by flow cytometry, real-time fluorescence quantitative PCR (qRT-PCR), and
Western blotting; the inhibitory effect of PFEE on influenza A virus (HIN1) was investigated by qRT-PCR and Western blotting; the
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inhibitory effect of PFEE on encephalomyocarditis virus (EMCV) was investigated by qRT-PCR. A VSV-infected mouse model was
constructed, and the mRNA expression levels of VSV-G in liver, lung, and spleen tissues were detected by qRT-PCR, and the mRNA
expression levels of interleukin-6 (//6), tumor necrosis factor a (7nfa), and chemokine ligand 10 (Cxc/10) in lung tissue were detected
by qRT-PCR, and the expression of VSV-G protein in lung tissue was detected by Western blotting. MEF cells were treated with PFEE
for 12 h, and transcriptome sequencing was used to analyze the enrichment changes of gene pathways. The mRNA expression of
interferon-stimulated genes (ISGs) (Ifubl, Ifitl, Ifit2, Isgl5, Ddx58) was detected by qRT-PCR, and the nuclear translocation of
interferon regulatory factor 3 (IRF3) was detected by immunofluorescence. Results PFEE showed no significant cytotoxicity to A549
cells at concentrations below 800 ug-mL"'. Compared with the model group, PFEE had an inhibitory effect on VSV, HIN1, and EMCV
in vitro (P <0.01, 0.001); PFEE could inhibit the mRNA expression levels of virus and inflammatory factors and significantly reduce
the expression of VSV-G protein in VSV-infected mice (P < 0.01, 0.001). Transcriptome sequencing analysis showed that PFEE
upregulated interferon-related genes and signaling pathways. Combined with qRT-PCR, Western blotting, and immunofluorescence, it
was found that compared with the control group, PFEE could induce the expression of ISGs mRNA, promote the phosphorylation and
nuclear translocation of TBK1 and IRF3 (P < 0.05, 0.01, 0.001). Compared with A549 cells, the antiviral effect of PFEE was
significantly inhibited in IFNAR17~ A549 cells (P < 0.05, 0.01, 0.001). Conclusion PFEE resists viral infection in vitro and in vivo
by activating IFN-I signaling.

Key words: Perilla frutescens (L.) Britt; vesicular stomatitis virus (VSV); influenza A virus (HIN1); encephalomyocarditis virus

(EMCYV); antiviral innate immunity; type I interferon
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HIN1-HA F-CCCGGAAATAGCAGAAAGACCCAAAGTA R-GCCGGACCCAAAGCCTCTACTCAGT
EMCV-1C F-CCGCGATGATGAAGGGCAAG R-CGGGCATCCTGGTGGGTAAGT
Actb F-GTGACGTTGACATCCGTAAAGA R-GCCGGACTCATCGTACTCC
116 F-CTGCAAGAGACTTCCATCCAG R-AGTGGTATAGACAGGTCTGTTGG
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W, R % JE, I 600 ug-mL~' PFEE 4bFE 12 h,
XTHRAALE 24 . WCEEAIMY, M Trizol Reagent $2HX
RNA. X RNA HEAT Bk, HHAERIE R A TR A
FHEAT I 50 M7 o 8 Hieff NGS Ultima Dual-mode
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MR AERCHT ¢ A BT L, 2 A RE A TR 3E i L [
BT T IHEAT LU
3 %R
3.1 PFEE X A549 4RRaE 14405
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Fig. 1 Effect of PFEE on survival rate of A549 cells (X *
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VSV-G #: ik (P<0.001). ML, i@l Western
blotting K4 AN VSV-G K MIEE, K 2-C
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A-Effect of PFEE on VSV-eGFP virus replication by flow cytometry; B-Effect of PFEE on viral RNA in VSV infected cells by qRT-PCR; C-Effect of
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Fig. 2 Inhibition of PFEE on VSV replication in A549 cells (X s, n=3)
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