
 

Flu immunity is affected by how many
viruses actually cause the infection

June 28 2012

Not only does the type of flu virus affect a patient's outcome, but a new
research report appearing in the Journal of Leukocyte Biology suggests
that the number of viruses involved in the initial infection may be
important too. Scientists from Canada found that when mice were
infected by relatively high concentrations of the flu virus, they not only
developed immunity against the virus that infected them, but this also
promoted the generation of a type of immune cell in the lungs poised to
rapidly react against infections with other strains of the flu, as well. Mice
that were infected with a relatively low concentration of the virus
developed weaker immunity against the strain that infected them, did not
build up this crucial population of immune cells in the lungs, and showed
only delayed immunity toward other flu strains. This discovery could
pave the way for new prophylactic strategies to fight flu infections and
provides a novel basis for vaccine design.

"Hopefully, the findings of our study will help to develop better vaccine
preparations that will be more effective in inducing protective cellular
immunity to fight against infectious pathogens such as bacteria, viruses
and fungi," said Martin V. Richter, Ph.D., the lead researcher involved
in the work from the Department of Medicine at the Université de
Sherbrooke and Centre de Recherche Clinique Étienne-Le Bel in
Québec, Canada.

To make this discovery, scientists infected two groups of mice with two
different infectious doses of influenza A (H3N2) and analyzed several
aspects of inflammation and immunity during the initial infection as well
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as during reinfection with a different strain of virus. The first group was
infected with a low dose of the virus whereas the second group was
infected with a high dose of the same virus. Mice infected with the high
dose showed increased morbidity, a greater degree of lung inflammation,
but also a greater recruitment of influenza-specific immune cells (CD8+
T cells) into their lungs, and a better generation of long-lived respiratory
CD8+ T cells called memory CD8+ T cells. In contrast, the mice
infected with the low dose of virus suffered less from primary infection
but all of the immune responses were induced to lower levels.
Consequently, reinfection of mice, 60 days after primary infection,
revealed that mice previously infected with a higher dose showed
increased protection due to greater magnitude of the memory CD8+ T
cell pool present in their lungs before reinfection. This is the first
demonstration that the initial infectious dose has an important impact on
the generation of specific types of immune memory cells and on the
degree of immune protection against reinfection.

"Recent experience with emerging and mutating strains of influenza
virus highlight how very few changes in this virus could lead to a
catastrophic flu crisis," said John Wherry, Ph.D., Deputy Editor of the 
Journal of Leukocyte Biology. "While considerable efforts have been
invested in predicting new emerging flu strains for our yearly vaccines, it
is impossible to prepare for every possible way the flu can mutate. This
new research shows that it may be possible to enhance current vaccines
to offer broader protection against different flu strains, known and
unknown."

  More information: Isabelle Marois, Alexandre Cloutier, Émilie
Garneau, and Martin V. Richter. Initial infectious dose dictates the
innate, adaptive, and memory responses to influenza in the respiratory
tract. J. Leukoc Biol. July 2012 92:107-121; doi:10.1189/jlb.1011490
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