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RATIONALE

The ultimate goal of our project funded by the Smart Health and Wellbeing program of the
National Science Foundation is to develop a hand-held device to detect nitric oxide (NO) in
exhaled breath as a quantitative indicator of inflammation in the lungs and airways, as well as in
more distant sites throughout the body. NO is formed in human airway cells in response to direct
stimulation by foreign particulates as well as the presence of cytokines released from remote
tissues that reach the airway cells through the bloodstream. The presence of NO that diffuses
out of stimulated airway cells has been used as a surrogate biomarker of asthma. In this
exploratory project, we are using human airway cells in culture to generate NO rather than
entering directly into clinical trials with human subjects. We maintain a human alveolar epithelial
cell line in chambers from which the atmosphere above the cells can be collected for injection into
our hand-held NO detector. The agents we are employing to trigger NO release from the airway
cells have been implicated in asthma attacks in patients, providing a rationale for our model.

MATERIALS AND METHODS
HUMAN CELL LINE

ATCC Number: CCL-185
Designation: A-549
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STIMULATION OF A549 CELLS WITH CYTOKINES
A MODEL OF AIRWAY INFLAMMATION
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STIMULATION OF A549 CELLS BY MINERALS
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To approximate the air-liquid interface which lines the surface of human airways in vivo, we plate
the cells onto enclosed polystyrene rectangular trays (335 mm x 205 mm; 632 cm?) with ports to
collect either the culture medium or the atmosphere above the monolayers (Nunc Cell Factory).
A similar design has been employed by the laboratory of S.C. George at U.C. Irvine (Kwon et al.,
2001; Jiang and George, 2011) to detect release of NO from A549 cells in response to the
inflammatory cytokines Interleukin 1-3 (IL-18), Interferon-y (IFN-y, and Tumor Necrosis Factor-a
(TNF-a).
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We will use these same incubation conditions to expose A549 cells cultured in Nunc Cell Factory
units to pyrite and olivine and collect the headspace atmosphere to be injected into our hand-held
NO detection device.
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