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Our laboratory focuses on central nervous system control of energy balance during aging, in obesity-
prone and -resistant and Parkinson’s disease animal models. The goal of our laboratory is to understand
brain mechanisms important in determining the propensity for age-related obesity development, and in
Parkinson’s disease. Our investigations involve study of neuropeptides that regulate feeding behavior
and energy expenditure, including that related to physical activity, and in peripheral mechanisms that
underlie alterations in adipose tissue mass. The most recent focus of our studies is on the role of the
neuropeptide orexin, also known as hypocretin. Orexin is predominantly located in the lateral
hypothalamus, and stimulation of orexin pathways (e.g. orexin neuron activation or receptor simulation)
enhances physical activity and energy expenditure and prevents weight gain during overfeeding. We
have also shown that this low-level physical activity and energy expenditure is important in resistance to
obesity during aging. The laboratory techniques we use include stereotaxic surgery,
immunohistochemistry, food intake and physical activity measurements, indirect calorimetry, body
composition (EchoNMR) and molecular biology procedures, including RNA/DNA extraction, western
blots, rtPCR, cDNA probe synthesis and random primer labeling. We also use optogenetics and designer
receptors exclusively activated by designer drugs (DREADDs) to understand the specific role of orexin
neurons in body weight control with aging. We actively collaborate with Research Triangle Institute on
the development and use of novel small molecular weight orexin agonists, to allow for targeting of the
orexin receptors.
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