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Abstract:
In vivo microdialysis and high performance liquid chromatography (HPLC) coupled with electrochemical (EC) detection provides the ability to quantify changes in neurotransmitter levels in specific brain regions of behaving animals.  This approach yields novel information about the mechanisms by which normal and pathological behavioral states are generated.  This presentation begins by focusing on GABA and acetylcholine as exemplars of the fact that neurotransmitters levels are state-specific and brain-region specific.  The data illustrate how quantifying transmitter dynamics enhances understanding about neurochemical substrates of behavior and mechanisms of anesthetic action.  Limitations of HPLC-EC include high sample volume requirements, low resolution in the time domain, and the ability to quantify only one or a few neurotransmitters at a time.  Using HPLC coupled to tandem mass spectrometry (MS), it is now possible to measure about 20 small molecule neurotransmitters and their metabolites in single, small volume (1 microliter) dialysis samples collected every 60 seconds.  HPLC-MS also measures hundreds of additional compounds found in the same dialysis sample as the known neurotransmitters, permitting hypothesis testing and discovery science in the same experiment.  Behavioral states are generated by complex interactions between multiple neurotransmitters in multiple brain regions.  The presentation concludes by illustrating how combining in vivo microdialysis with HPLC-MS will revolutionize understanding of the neurochemistry underlying the physiology and pathophysiology of behavioral state control.
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	Dr. Helen Baghdoyan’s research program aims to identify the neurochemical mechanisms and brain regions regulating behavioral states such as sleep and anesthesia.  She uses in vivo neurochemical approaches to identify overlapping neuronal circuits regulating sleep and anesthesia, as well as the interactions between sleep and pain.  The health relatedness of this research program derives from the fact that disturbed sleep characterizes all psychiatric disorders, and sleep disruption exacerbates psychiatric symptoms.  Sleep disruption also worsens pain, and many of the drugs used to treat chronic pain cause sleep disruption.
	Helen received her Ph.D. from the University of Connecticut, and completed postdoctoral training in the Department of Psychiatry at the Harvard Medical School.  She was recruited to Pennsylvania State University College of Medicine in 1987, to the University of Michigan in 1999, and to the University of Tennessee in 2014.  Her research program has been continuously funded by the National Institutes of Mental Health since 1989, and by the National Heart, Lung, and Blood Institute since 1999.
	Helen is committed to training undergraduates, graduate students, and postdoctoral fellows.  She is co-developer and co-director of a comprehensive course on sleep, entitled “Sleep: Neurobiology, Medicine, and Society.”  This course has been completed by almost 1,000 students, ranging from undergraduates to physicians undergoing advanced fellowship training in sleep medicine.
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