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Abstract: Objective To study the pathogenesis of influenza associated encephalopathy based on cytokines expressions mediated by
Janus kinase 2/signal transducer and activator of transcription 3 (JAK2/STAT3) pathway, and further explore intervention effect of
Maxing Shigan Decoction (Jfk 75 £117%). Methods Influenza A virus (IAV) intranasally infected BALB/c mice were used as research

objects, control group, model group, oseltamivir group, antiviral granule group and Maxing Shigan Decoction group were set up. After
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3 and 7 d of corresponding drug treatment, brain index of mice was calculated; Hematoxylin-eosin (HE) staining was used to observe
the pathological changes of lung tissue and brain tissue; qRT-PCR method was used to detect JAK2, STAT3, interleukin-1p (IL-1p), IL-
10 and /L-4 mRNA expressions; Western blotting was used to detect the protein expressions of JAK2 and STAT3 in brain tissue;
Immunohistochemical method was used to detect phosphorylated STAT3 (p-STAT3) protein expression; IL-1p, IL-10 and IL-4 levels
in brain tissue were detected by ELISA. Results Brain index of mice infected with AV lung was increased (P < 0.05, 0.01), lung
tissue and cerebral cortex showed obvious pathological changes; JAK2, STAT3, IL-1f gene and protein expressions in brain tissue
were increased (P < 0.05, 0.01), p-STAT3 expression level was increased (P < 0.01), /L-10 and /L-4 gene expressions were decreased
(P <0.01), levels of IL-1p, IL-10 and IL-4 were unregulated (P < 0.05, 0.01). Maxing Shigan Decoction improved brain tissue edema
and pathological changes in lung and brain tissue, down-regulated JAK2, STAT3, IL-1§ gene and protein expression levels in brain
tissue (P < 0.05, 0.01), down-regulated p-STAT3 expression level (P < 0.01), up-regulated /L-10, IL-4 gene and protein expression
levels (P < 0.01). Conclusion Imbalance of cytokines mediated by JAK2/STAT3 pathway may be one of molecular mechanisms of
influenza associated encephalopathy. As an effective anti-influenza virus Chinese medicine compound, Maxing Shigan Decoction can
improve brain histopathological damage of mice with [AV lung infection by regulating JAK2/STAT3 pathway.

Key words: influenza associated encephalopathy; Maxing Shigan Decoction; Janus kinase 2; signal transducer and activator of

transcription 3; interleukin-1p; interleukin-10; interleukin-4
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Fig. 1 Effect of Maxing Shigan Decoction on brain index of
IAV infected mice (X £ s, n=10)
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Fig. 2 Effect of Maxing Shigan Decoction on lung histopathology of mice in each group (HE, x 200)
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Fig. 3 Effect of Maxing Shigan Decoction on cerebral cortex histopathology of mice in each group (HE, x 200)
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Fig. 4 Effect of Maxing Shigan Decoction on hippocampal histopathology of mice in each group (HE, x 200)
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Fig.5 Effect of Maxing Shigan Decoction on cerebellum histopathology of mice in each group (HE, x 200)
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Fig. 6 Effect of Maxing Shigan Decoction on JAK2 and STAT3 mRNA expressions in brain of mice in each group (X +s,n=3)
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Fig. 7 Effect of Maxing Shigan Decoction on IL-1f, IL-10 and IL-4 mRNA expressions in brain of mice in each group (X £ s,

n=3)
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Fig. 8 Effect of Maxing Shigan Decoction on JAK2 and STAT3 protein expressions in brain tissue of mice in each group
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Fig. 9 Immunohistochemical staining graph of p-STAT3 protein expression in cerebral cortex of mice in each group (x 400)
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Fig. 10 Immunohistochemical staining graph of p-STAT3 protein expression in hippocampus of mice in each group (x 400)
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Fig. 11 Immunohistochemical staining graph of p-STAT3 protein expression in cerebellum of mice in each group (x 400)
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Fig. 12 Effect of Maxing Shigan Decoction on p-STAT3 protein expression in cerebral cortex, hippocampus and cerebellum

of mice in each group (X +s,n=3)
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Fig. 13 Effect of Maxing Shigan Decoction on levels of IL-1B, IL-10 and IL-4 in brain of mice in each group (X £ s, n =3)
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