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Abstract:

Brain-derived neurotrophic factor (BDNF) is a neuronal survival, differentiation and plasticity factor.  Conditional deletion of BDNF from the early postnatal brain of mice results in hyperphagic behavior and dramatic, mature-onset obesity.  Despite current efforts, the complete mechanism(s) by which BDNF signals for satiety have yet to be elucidated.  Specifically, it remains unclear whether BDNF modulates hypothalamic wiring during development and/or acts as a satiety signal in the adult hypothalamus, the major regulatory center for energy homeostasis. Within this brain region, BDNF is highly expressed in two distinct nuclei, the ventromedial hypothalamus (VMH) and the paraventricular nucleus (PVN) and present at lower levels in the dorsomedial hypothalamus (DMH).    All of these regions have been implicated in appetite control.  Previous studies showing that levels of BDNF in the VMH are significantly reduced under fasting conditions are consistent with it acting as a satiety factor in the adult brain.  To further address the role of BDNF in energy balance, we have examined whether glucose regulates its expression in the adult hypothalamus.  Using in situ hybridization analysis, we found that fasted wild type mice that received intraperitoneal injections of glucose had an evident and significant increase in BDNF mRNA in the VMH thirty minutes after treatment when compared to vehicle-treated animals. Laser-capture microdissected tissues from the VMH of treated mice were also obtained for BDNF promoter-specific real time RT-PCR analysis.  These studies will reveal which of the four BDNF promoters are regulated by glucose. 

To further investigate whether BDNF acts as a satiety factor in the adult VMH and PVN, we have selectively targeted BDNF expression in these areas.  For this, we used viral-mediated delivery of cre recombinase into the VMH and PVN of adult floxed BDNF mice.  Alterations in food intake and body weight in these models of BDNF deficiency will be presented. Together, these studies will contribute to the elucidation of the mechanisms by which BDNF modulates energy homeostasis. 

This work was supported by a Sloan Research fellowship to M.R.

