Daphnia magna as a Model to Study the Obesogenic Effects of Environmental Pollutants: Development of Assays to Assess Changes in Lipid Production
Obesogens are environmental pollutants linked to the development of obesity, insulin resistance, and diabetes.  Their effects vary depending on the specific obesogen, mixtures of obesogens, routes and doses of exposure, and other factors.  Daphnia, a keystone species used primarily in toxicological studies, may serve as an in vivo model to identify the obesogenic potential of various chemicals as well as early-life exposure effects on the offspring and on different developmental stages.  One of the initial steps for identifying potential obesogens is the assessment of their ability to induce increased lipid production.  Therefore, we are fine-tuning and comparing assays to quantify lipid production in Daphnia magna.  As of now, we are adapting two assays for our specific model. One of the assays is based on the fluorescent Nile Red staining, which selectively stains intracellular lipid droplets.  The other is the spectrophotometric sulfo-phospho-vanillin assay.  Assay fine-tuning includes standardization of the homogenization method, assessment of number of animals required to obtain consistent results, and identification of appropriate positive and negative controls.  Our results indicate that in healthy Daphnia, lipid content can be reproducibly measured with the Nile Red assay. However, this assay requires the use of multiple animals for each data point.  The sulfo-phospho-vanillin assay may lead to similar reproducible results, but with a limited number of animals.  We will use the fine-tuned assays to determine the ability of various individual environmental pollutants and selected mixtures to promote lipid production in the Daphnia model.  
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