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Effect of a cytokine storm on immune responses against viral
infection in aged mice
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[ Abstract ) Objective A cytokine storm occurs during infection by highly pathogenic viruses such as avian
influenza virus. Higher levels of inflammatory responses are more commonly observed in the elderly, associated with worse
clinical outcomes. In this study, we investigated the effect of inflammatory responses on the immune response against viral
infection in the lung of aged mice. Methods Aged mice (18 —24 months old) were infected with influenza virus HON2 to
establish an infection model. Adult mice (6 —8 weeks old) were used as the control. After infection, we quantitatively
analyzed the expression of inflammatory cytokines in the lung and periphery blood. During the acute infection, murine lung

tissues were collected and subjected to in situ analysis of the distribution of recruited immune cells by
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immunohistochemistry, and pulmonary T cells were counted among digested single cells of lung tissue. Results Compared

with the adult mice infected with HON2, aged mice showed significant weight loss and a low survival rate of 50%.

Inflammatory cytokines were rarely detected in the infected adult mice, but were highly detected in the lungs of aged mice.

Among them, IL-6 and chemokine MCP-1 were significantly high, which reached peaks of more than 4000 pg/mL and were

100 — 1000 times higher than those in the adult control mice at day 2 post-infection. Additionally, the pulmonary

macrophage response and migration of neutrophils were weaker. On day 7 post-infection, the number of CD8 " T cells

decreased significantly in the aged lung, while the number and proportion of CD4 " T cells remained normal. Conclusions

An inflammatory cytokine storm is found in the lung of aged mice infected with low pathogenic influenza virus HON2.

Compared with adult mice, the migration ability of immune cells is decreased, and the acquired cellular immunity intensity

is reduced significantly.
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Note. Peripheral blood of mice infected with HON2 virus was collected for the first 1, 2, 3, and 7 days. Chemokines (IL-6 and

TNF-a) , MCP-1, and IFN-y were detected in plasma.

Figure 1a  Expression of inflammatory cytokines in the periphery blood of aged mice infected with HON2 virus
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TNF-a) , MCP-1, and IFN-y were detected in BAL.

Figure 1b  Expression of inflammatory cytokines in
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Figure 2a Dynamic changes in alveolar macrophages of the aged mice infected with HON2 virus
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Figure 2b  Quantitative analysis of alveolar macrophages in aged mice infected with HON2 virus
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Figure 3a  Dynamic changes of pulmonary neutrophils in the aged mice infected with HON2 virus
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Figure 3b  Quantitative analysis of pulmonary neutrophils in the aged mice infected with HON2 virus
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Note. Lung tissue of mice infected with HON2 virus was collected at day 7, digested into single cells, and the total number of cells was counted.
CD4* and CD8 * T lymphocytes were negatively sorted. After counting, the ratio of CD4 * T and CD8 * T lymphocytes to the total cells in the lung
was calculated. Compared with adult mice, * P <0.05,

Figure 4 Number and proportion of pulmonary T cells in the aged mice at day 7 post-infection
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