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[Abstract] Objective To investigate the effect of the immunosuppressant rapamycin on viral
replication in influenza virus-infected cell, and to determine its role in regulating glycolysis pathway
and inflammatory response during influenza virus infection. Methods This was an experimental
study. Human alveolar epithelial cell A549 and iBMDM (immortalized murine bone marrow-derived
macrophages) cell lines were infected with influenza virus A/H1N1/PR/8 to construct a cell model
of influenza virus infection. Human non-small cell lung cancer cell line A459 was used to set up a
blank control group, an infection control group, a rapamycin infection group, and a dimethyl
sulfoxide infection group. At 48 hours post infection and rapamycin treatment, the cell culture
supernatant virus titer was determined by plaque assay and hemagglutination assay; the expression
levels of viral gene, glycolysis genes (PDK3, PKM, GAPDH, LDHA, HK2, PGAM1, and PGK1),
and inflammatory factor interferon «, Caspase-1, Interleukin (IL)-18, IL-18, IL-6, IL-8, and
apoptosis associated speckle like protein (ASC) genes were determined with real time quantitative
PCR (RQ-PCR). A macrophage blank control group, a macrophage infection control group, and a
macrophage rapamycin infection group were set up. At 24 hours post mouse iBMDM infection and
rapamycin treatment, the supernatant cytokine tumor necrosis factor (TNF)-a in iBMDM culture
was measured by ELISA. Three parallel replicate experiments were performed. Results There was
no significant difference in viral titer in the supernatant of A549 cells between the rapamycin
infection group and infection control group, rapamycin infection group and dimethyl sulfoxide
infection group (both P >>0.05).The CTvalue of influenza virus NP gene in the rapamycin infection
group was higher than that in the infection control group (17.50+0.35 vs 16.43+0.12) and in the
dimethyl sulfoxide infection group (17.50 4 0.35 ws 16.52 £ 0.27), with significant differences
(both P <€0.05) . The expressions of GAPDH, LDHA, HK2, and PGAMI in the infection control
group were up-regulated compared with those in the blank control group, with significant differences
(2.347£0.32v5 1.0140.16,2.43+0.18 vs 1.0140.18,2.63+£0.48 vs 1.00£0.06,17.97£1.13 wvs
1.0040.09) (all P <<0.05). Compared with the infection control group, rapamycin treatment down-
regulated the expressions of GAPDH, LDHA, HK2, and PGAMI1, with significant differences (1.48 =+
0.19vs 2.3440.32,1.79£0.09 vs 2.4340.18,1.65F0.28 vs 2.63+0.48,10.4840.81 vs 17.97+
1.13)(all P <<0.05); there was no significant differences for PDK3, PKM, and PGK1 between the
two groups ( P >>0.05). The relative expressions of Caspase-1, IL-6, and 1L.-8 in the infection
control group were up-regulated compared with the blank control group (47.02+2.07,1.00+
0.09,17.59+2.14 vs 1.00£0.04,3.86+£0.44 vs 1.01 £0.19) (all P <<0.05). After 24 h of
infection with influenza virus multiplicity of infection (MOI) =20, the concentration of TNF-a in the
cell supernatant of the macrophage infection group increased compared with that of the macrophage
blank control group ([260.60+38.90] ng/L vs [44.96+3.12] ng/L), while the concentration of
TNF-a in the rapamycin infection group was reduced, with significant differences ([132.20412.29]
ng/L vs [260.60438.90] ng/L) (all P <{0.05).Conclusions Rapamycin reduces the expression of
NP gene of influenza virus in alveolar epithelial cells, and can effectively reduce the up-regulation of
glycolysis-related enzyme genes caused by influenza virus infection, as well as reduce the
inflammatory response of macrophages after infection.
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