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Studies on pathological changes of lung tissues in influenza
A virus-infected mice and inhibitory effects of anti-M2
monoclonal antibody on different strains of influenza virus
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Every year, influenza epidemics seriously affect all age group of people, but the
highest risk of complications occurs among elderly individuals over the age of 65
years. The major subtypes of influenza A that are currently circulating among
people worldwide include HIN1 and H3N2 viruses, resulting in a global burden of
~500,000 deaths every year. Following several epidemics and occasional pandemics
of influenza A virus, counter-measures have been developed to minimize the
damages caused by influenza virus infection. Recent studies with neutralizing
antibodies provided an additional option for treatment in influenza pandemic
emergency. The anti-M2 ectodomain (M2e) antibodies that have been generated,
showed promising anti-influenza A activities both in prophylactic and therapeutic
settings.

In the present thesis, firstly the histopathological and immunohistochemical
examination of the lungs of young and aged mice intranasally inoculated with
influenza virus was described. Histopathological examination revealed that higher
viral antigen positivity in bronchiolar and alveolar epithelial cells were associated
with diffuse and severe bronchointerstitial pneumonia characterized by
accumulation of inflammatory cells in young mice, and milder inflammation in aged
mice at the early phase of influenza virus infection. This difference seems to be
related to low level of infiltration of polymorphonuclear leukocytes, macrophages,
and T lymphocytes, as well as the delayed viral clearence and longer lasting
infections observed in the lungs of aged mice. This study provided detailed insights
into the age-specific course at the early phase of influenza virus infection in aged
mice by low levels of infiltration of inflammatory cells and reduced lung pathology.

Secondly, the inhibitory effects of anti-M2e specific monoclonal antibody
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(rM2ss23) on different strains of influenza virus was described. The rM2ss23 which
binds to both A/Aichi/2/68 (H3N2) and A/PR/8/34 (HIN1) M2 proteins expressed
on the cell surface, inhibited plaque formation by the Aichi strain, but not in PR8
strain. A reverse genetics approach revealed that PR8 recombinant variants
expressing Aichi-HA and/or M were sensitive to the inhibitory effect of rM2ss23 on
plaque formation, while the inhibitory effects of rM2ss23 on the Aichi virus was
abolished by replacing the genes encoding the HA and/or M proteins with those of
the PR8 strain. It is suggested that inhibitory effect of rM2ss23 is related to HA
protein as well as M2 protein of influenza virus. Further studies on the interaction
between HA and M2 proteins will be necessary to fully elucidate the mechanism of
viral growth inhibition by anti-M2e antibody.

It is clinically important to develop the therapeutic strategy for overcoming
influenza virus infection. In this study, the immunohistopathological changes of
lungs of influenza virus-infected aged mice, and the inhibitory effects of anti-M2e
on different strains of influenza viruses were demonstrated. It is suggested that
obtained results contribute to a better understanding of the early phase of influenza
infection, and also the development of a new therapeutic approach for influenza.
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Studies on pathological changes of lung tissues in influenza
A virus-infected mice and inhibitory effects of anti-M2
monoclonal antibody on different strains of influenza virus
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