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A. Personal Statement:  I have a broad background in physiology and more focused training in central autonomic control and cardiovascular neurophysiology and neuropharmacology with 18 years of research experience. My research expertise is focused on investigating how activation of supramedullary regions in the brain modulates cardiorespiratory function/integration and neuronal activity/protein expression in targeted brain regions. Currently the three main projects are underway.  The first is involved in evaluating the role of the hypothalamic neuropeptide orexin in mediating cardiorespiratory responses to physiological challenges during sleep versus wakefulness at different time points during postnatal development in an animal model of prenatal nicotine exposure.  Second, we are evaluating the role of hypertension in modulating neural plasticity in response to repeated bouts of hypoxia. Third, projects involving the role of exercise in modulating cardiorespiratory function and neural plasticity are also underway.  I also have a long-standing interest in sensory integration as it relates to the brainstem and the lateral parabrachial nucleus (LPBN), specifically, with a research focus on evaluating how this brain region is involved in both normal and dysregulation of the cardiorespiratory systems.  The LPBN and many of the brain defense regions also play a role in nociception.  The overall goal of a newly submitted proposal is to expand our knowledge of brain mechanisms involved in attenuating hyperalgesia.  Current evidence suggests that visceral inputs associated with blood pressure regulation play an important role in nociception.  In particular, evidence suggests that elevations in baroreceptor inputs can attenuate central processing of nociceptive inputs. The loss of appropriate baroreceptor afferent processing and associated autonomic dysfunction is often observed in individuals with chronic pain syndromes.   Accordingly we hypothesize that central processing of nociceptive inputs can be indirectly modulated by treatments which improve baroreceptor afferent integration. One such therapy is exercise training.    I have extensive experience with heart rate variability analysis, neural systems analysis, immunohistochemistry and central microinjection. I have successfully administered numerous projects previous, including NIH and American Heart grants and have produced peer-review publications from each project. 
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“Supramedullary control of respiration”
Major goal: To identify role of specific brainstem nuclei in mediating the cardiorespiratory response during fear and dorsal medial hypothalamic stimulation. 
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“The role of nicotine in the neural control of respiratory and cardiovascular systems” 

Major goal: To identify the impact of prenatal nicotine exposure on the cardiorespiratory response to hypoxia and hyperthermia in neonates (postnatal days 3 to 15).  

