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Objective/purpose
Asthma is the most common chronic respiratory disease
in children. Asthma exacerbation occurs when the airways acutely become obstructed, usually the result of
airway inflammation. The Inflammation is caused by a
unique mix of cells, and includes eosinophils. The
majority of asthma exacerbations occur after a viral
infection such as a common cold. Why asthmatic children develop such severe reactions to viruses is unclear.
Our previous work suggests asthmatic patients develop
severe airway obstruction because they have too many
eosinophils in their airways before virus infection. The
virus triggers these eosinophils to release harmful mediators and cause airway damage. We believe that in
humans, it may be the mere presence of virus antigen
that stimulates memory cells to activate the eosinophils.
We hypothesize that memory T cell proliferation and
eosinophil activation will occur in response to any airway virus for which immune memory exists, and that
removal of the eosinophils will prevent airway hyperreactivity (AHR). In addition, we believe that this model
is representative of virus-induced asthma exacerbation.
As part of our project to develop non-invasive diagnostics using the metabolomic profile of urine through
Nuclear Magnetic Resonance (NMR) spectroscopy, we
are saving the urine samples from these animals. We
hypothesize that there will be relevant differences
between the urine profiles of each animal group, which
will be applicable to humans.
Methods
Our study used two groups of guinea pigs (GPs), sensitized and non-sensitized to ovalbumin (i.p.). Both
groups were infected (i.n.) with parainfluenza virus
(PIV) and allowed to recover. A month after their first
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virus exposure, and they were challenged with ovalbumin (aerosol) to simulate an allergen exposure. 2 weeks
later, OVA-exposed GPs were inoculated with either the
same PIV, sham or a UV-inactivated PIV. All GPs were
studied 5 days following exposure to virus for airway
responsiveness, inflammation, virus titers and lymphocyte memory to the virus. Urine was collected by open
bladder puncture for NMR analysis from all GPs.

Findings
GPs with primary exposure to live PIV demonstrated
splenic lymphocyte proliferation in-vitro, thus confirming immune memory to PIV. Both sensitized and nonsensitized GPs develop AHR and inflammation following
primary and secondary PIV. The sensitized animals are
more eosinophilic. Only the sensitized animals develop
increased AHR in response to a secondary UV-inactivated PIV. These results support our previous in-vitro
work that suggested the virus antigen is presented to
memory T cells, which then stimulate the eosinophils.
This data also suggests that the development of AHR is
related to the timing of virus exposure and the degree
of eosinophil stimulation, not the degree of virus infection. Urine metabolomic profiles are being analyzed.
Deliverables
Guinea Pigs develop a memory response to PIV and
upon re-exposure to PIV viral antigens this immune
memory appears to cause increased AHR and inflammation in only the sensitized animals. These novel data
will lead to a publication.
Relevance
This study will identify the cellular pathway that is
involved in a virus induced asthma exacerbation. Knowing this pathway will allow researchers to develop targeted methods that may prevent virus induced asthma

© 2010 Skappak et al; licensee BioMed Central Ltd.

Skappak et al. Allergy, Asthma & Clinical Immunology 2010, 6(Suppl 3):P26
http://www.aacijournal.com/content/6/S3/P26

Page 2 of 2

exacerbations. Metabolomic characterization of virus
induced asthma exacerbations in a Guinea Pig model
will enable us to identify relevant markers to be studied
in the human version of the disease.
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