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ABSTRACT 
Prevalence of diseases associated with imbalanced energy intake and expenditure, like obesity 

and type 2 diabetes mellitus, has continued to climb with the persistence of sedentary lifestyle 

and consistent access to calorie-dense foods. Investigating central nervous system control of 

energy balance is one way of discovering potential therapies to counter these diseases. Energy 

balance is mediated partially by the ventromedial hypothalamus (VMH) and lateral 

hypothalamus (LH). The VMH and LH have glucose sensing neurons, like the glucose-inhibited 

(GI) neuron. VMH GI neurons play an important role in the counterregulatory response (CRR) 

to hypoglycemia. However, the role of VMH GI neurons in the control of other aspects of 

energy balance has not been fully elucidated. GI neurons are dependent on AMP-activated 

protein kinase (AMPK) to activate in low glucose and initiate the counterregulatory response to 

hypoglycemia. AMPK-dependent activity in the VMH potentially links VMH GI neurons to LH 

orexin-dependent increases in brown adipose tissue (BAT) and white adipose (WAT) beiging, 

which decrease body weight. This project combines neuronal tracing methods with 

electrophysiological whole cell patch clamp recordings as well as viral protein knockdown in 

the brain to test the hypothesis that AMPK-dependent, VMH GI neurons play a role in energy 

homeostasis through BAT thermogenesis and WAT beiging. The results of this study are 

important for determining the neuronal mechanisms of whole-body energy balance, which can 

help the development of therapies to decrease incidence of obesity and type 2 diabetes mellitus. 
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