Omega-3 Benefits Pulmonary and Systemic Inflammation
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BACKGROUND:

Exposure to fine particulate matter, such as through air pollution, has been linked to the increased incidence of
chronic diseases. However, few measures have been taken to reduce the health risks associated with fine
particle exposure. The identification of safe and effective methods to protect against fine particle exposure-related
damage is urgently needed.

METHODS:

We used synthetic, non-toxic, fluorescent fine particles to investigate the physical distribution of inhaled fine
particles and their effects on pulmonary and systemic inflammation in mice. Tissue levels of omega-3 fatty acids
were elevated via dietary supplementation or the fat-1 transgenic mouse model. Markers of pulmonary and
systemic inflammation were assessed.

RESULTS:

We discovered that fine particulate matter not only accumulates in the lungs but can also penetrate the
pulmonary barrier and travel into other organs, including the brain, liver, spleen, kidney, and testis. These
particles induced both pulmonary and systemic inflammation and increased oxidative stress. We also show that
elevating tissue levels of omega-3 fatty acids was effective in reducing fine particle-induced inflammation,
whether as a preventive method (prior to exposure) or as an intervention (after exposure).

CONCLUSIONS:

These results advance our understanding of how fine particles contribute to disease development and suggest
that increasing tissue omega-3 levels may be a promising nutritional means for reducing the risk of diseases
induced by patrticle exposure.

GENERAL SIGNIFICANCE:

Our findings demonstrate that elevating tissue omega-3 levels can prevent and treat fine particle-induced health
problems and thereby present an immediate, practical solution for reducing the disease burden of air pollution.
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