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Abstract: Objective Observe the antiviral effect of berbamine in vitro and explore its mechanism of action based on the antiviral
natural immune response of the type I interferon (IFN-I) pathway. Methods CCK-8 method for detecting effect of 0.001, 0.010,
0.100, 1.000, 10.000, 100.000 pmol-L™" berbamine on the viability of A549 cells. The vesicular stomatitis virus expressing green
fluorescent protein (VSV-GFP) infected A549 cells with 0.05 multiplicity of infection (MOI). Flow cytometry was used to detect the
effect of berbamine 2.5, 5.0, 10.0 pmol-L™" co-incubated for 12 h on the proportion of GFP positive cells. VSV infected A549 cells,

and the effect of berbamine on the expression of VSV-G protein was detected by Western blotting. Berberine was administered in
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three different ways: pre-treatment for 12 h, administration during virus adsorption for 2 h, and administration after virus adsorption
for 10 h, and its effect on VSV-GFP replication in A549 cells was detected by flow cytometry. A549 cells were infected with
influenza A virus (HIN1) (MOI = 0.05), myocarditis virus (EMCV) (MOI = 3), and herpes simplex virus type 1 (HSV-1) (MOI = 1),
respectively. After co-incubation for 12 h, the effect of berberine on virus RNA expression was detected by real-time fluorescence
quantitative PCR (qRT-PCR). A549 cells were treated with berbamine 10.0 pmol-L™" for 24 h, and transcriptome sequencing was
performed. After treating MEF cells with 10 umol-L™" berbamine for 12 h, qRT-PCR was used to detect the mRNA expression of
Ifnbl1, Ifitl, Ifit2, and Ifi44 genes. Transfection of THP-1 cells using IFN stimulated DNA (ISD) was performed, and the IFN-I
signaling pathway was pre-activated. Berberine 5 and 10 pmol-L™" were added after 4—6 h to treat for 12 h. mRNA expression of
IFNBI, IFITI, IFIT2, and IFI44 genes was detected by qRT-PCR. Results At concentrations of 10 umol-L™" and below, berbamine
did not exhibit significant cytotoxicity on A549 cells. Compared with the model group, berbamine dose dependently reduced the
proportion of VSV-GFP positive cells (P < 0.05, 0.001), and significantly reduced the expression of virus VSV-G protein. Berberine
had no effect on the adsorption process of VSV, while pre-treatment or administration after adsorption can significantly inhibit virus
replication. Compared with model group, berberine dose-related inhibition of viral gene expression in HIN1, EMCYV, and HSV-1
(P <0.001). The results of transcriptome sequencing and qRT-PCR showed that berbamine promoted the antiviral immune activation
of cells based on IFN-I signaling pathway. After ISD stimulation, berbamine induced higher levels of /FNBI, IFITI, IFIT2, and
IFI44 mRNA expression (P < 0.05, 0.01, 0.001). Conclusions Berbamine may inhibit the replication of multiple virus by promoting
antiviral innate immune responses based on the IFN-I signaling.

Key words: berbamine; vesicular stomatitis virus (VSV); influenza A virus (HIN1); encephalomyocarditis virus (EMCV); herpes

simplex virus type 1 (HSV-1); antiviral immunity; interferon; interferon-stimulated genes
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