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Dr. Zhang’s research mainly focuses on age-related obesity from the perspectives of leptin resistance and the association between leptin resistance and obesity.  The ultimate goal of this line of research is to understand how humans gain weight with age and to develop innovative strategies that will not only produce weight loss but also help maintain the weight reduction in the long run.  The major means of intervention are gene therapy combined with traditional pharmacological drug administration.  In close collaboration with Philip J. Scarpace, Ph.D., of the Department of Pharmacology at the University of Florida and the former Research Director of the VA Geriatric Research, Education and Clinical Center (GRECC) and VA research career scientist, Dr. Zhang and colleagues have determined that increasing level of serum leptin in obese animals is both a consequence and contributor to obesity.  In fact, high leptin concentrations in the brain exacerbate diet-induced obesity.  Dr. Zhang is currently investigating the brain’s melanocortin pathway that mediates leptin’s action in the central nerve system and affects the long-term regulation of whole-body energy balance.  The new findings include (1) some small synthetic melanocortins work effectively in aged-obese rats to trim fat and shed pounds and (2) the recombinant adeno-associated, viral-mediated melanocortin gene delivery into the brain improves glucose metabolism and lessens obesity in fat rats.  Encouraged by these new findings, Dr. Zhang and colleagues will investigate the mechanisms underlying the fat and weight trimming effects of melanocortin gene therapy and extend the short-term experiment to a longer-term study.  Her future plan is to develop new strategies to enhance the efficiency of melanocortin gene therapy for long-term weight control.

