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Abstract:

Asthma, a chronic inflammatory disease of the airways, affects nearly 25 million Americans. The vast majority of these
patients suffer from exercise-induced bronchoconstriction (EIB), a complication of asthma. Although traditionally treated
pharmacologically, nutritional strategies provide a promising alternative for managing EIB as the prevalence of asthma may
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be due in part to changes in diet. Our objective was to determine the effects of novel nutritional strategies on hyperpnea-
induced bronchoconstriction (HIB) in asthmatic individuals. HIB uses rapid breathing to identify EIB in a research or clinical
setting. Fish oil, a combination of the omega-3 fatty acids eicosapentaenoic acid (EPA) and docsahexaenoic acid (DHA), has
been shown to be effective in suppressing EIB. However, its use in combination with other nutritional supplements, the
optimal fish oil formula, and its effect on smooth muscle contractility have not been fully explored. An in vivo study (study
1) was conducted in individuals with both asthma and HIB to determine whether a combination of fish oil and vitamin C
was more effective than either one alone in alleviating HIB. Pulmonary function was significantly improved with both fish
oil and the combination treatment but not with vitamin C alone. In study 2, individuals with both asthma and HIB were
supplemented with DHA alone since the optimal formula for fish oil has yet to be ascertained; previous in vitro studies
have suggested DHA may be the more potent omega-3 fatty acid in fish oil. However, no significant changes in pulmonary
function or airway inflammation were seen with DHA supplementation. For study 3, canine airway smooth muscle tissue
was treated with fish oil to determine the in vitro effect of fish oil on smooth muscle contractility. Acute treatment with
fish oil relaxed smooth muscle strips that had been contracted with 5-hydroxytryptamine. These minor relaxations in
smooth muscle tension with fish oil may represent significant changes at the level of the smaller airways. These studies
have confirmed that fish oil represents a viable treatment modality for asthmatic individuals with EIB and suggest that fish
oil may influence airway smooth muscle contractility.
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