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Part I1: Research, Teaching, and Clinical Contributions
A. Narrativereport of Research, Teaching, and Clinical Contributions

| am interested in the neural systems underlying fear and anxiety with broad relevance to the study of
mood and affective disorders. My goal is to identify the various brain substrates (anatomical and
molecular) that are involved in the development and expression of psychiatric diseases such as
anxiety disorders (e.g. generalized anxiety, post-traumatic stress disorder, and socia anxiety
disorder), depression and bipolar disorder. With this knowledge, it is my hope that novel therapies can
be developed to target these substrates and provide beneficial treatments, or ultimately a cure, for
these debilitating diseases. Along these lines, | have currently been studying the role of a particular
brain area, the bed nucleus of the stria terminalis (BNST), in the development and manifestation of
anxiety-like behaviors. | have recently found that pharmacological inactivation of the BNST enhances
dramatically the level of fear and anxiety exhibited by animals in our behavioral paradigm (fear-
potentiated startle). These data suggest that the BNST is a critical brain area for controlling the
expression of fear and anxiety. Moreover, we have found that the activity of a specific molecule
(CREB) in the BNST is directly related to the expression level of anxiety-like behavior (Meloni et.
a., 2006a). Together, these findings may have application to the development of new treatments for
anxiety disorders. | have recently received a NARSAD Young Investigator Award and an RO3
(N.I.LH., 1 RO3 MHO076230-01) to further explore the role of CREB in the BNST; using viral-
mediated gene transfer we intend to directly increase or decrease the function of CREB in the BNST
and assess the effects on anxiety-like behaviors.

Another line of research that 1 am currently pursuing involves the neural systems mediating the
adaptive and maladaptive response to stress. Specifically, | have been studying the effects of the
neuropeptide corticotropin releasing factor (CRF) on behavior. CRF is the principle peptide involved
in regulating the stress response and when centrally administered to animals, it produces many of the
physiological and behavioral changes seen in both depression and anxiety. In my experiments, | have
been using the enhancement of the acoustic startle response by CRF as an animal model of stress and
anxiety-like states. The focus of my experiments has been to study how other neurotransmitter
systems (e.g. dopamine, norepinephrine, serotonin and anxiolyticyantidepressants that act through
these neurotransmitter systems) may interact with CRF systems to affect stress-related behavior. For
example, | have recently found that blockade of dopamine D1 receptor-mediated neurotransmission
significantly reduces the stress/anxiety-like effects of CRF on startle (Meloni et al., 2006b). This
dopamine-CRF interaction may be mediated by a novel dopaminergic pathway | have identified,
originating in the periaqueductal gray and terminating in the BNST, where dopamine terminals make
heavy synaptic contact with the CRF-containing cells in this brain area. | believe these studies have
the potential to identify new targets for pharmacological intervention that could be used in treatment
for psychiatric conditions where the brain’s CRF system is dysfunctional .
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D. Report of Teaching



1. Local contributions

a. Medical School Cour ses

2005 Psychiatry Residents Training
contact time prep time
L ecturer 10 Resident 2 hourslyear none reported
for 1 year(s)
c. Local Invited Presentations
Seminar
2004 Therole of corticotropin-releasing factor (CRF) in affective disorders, Northeastern

University
Lecturer: 10 participants, 2 hours contact time per year, no prep time reported

e. Advisory and Supervisory Responsibilitiesin Clinical or Laboratory Setting

2005- 1 Graduate Students for 50 hrs/year, advising research studies, Harvard University at
McL ean Hospital

0. Advisees/Trainees

Training Duration Name Current Position
2002-2004 Alexandra JacksonGraduate Student
2004-2006 Lyle Gerety Medical Student

2. Regional, national, or international contributions

a. Invited Presentations

Regional

2006 Short Courses in Neuroscience: Animal models of fear conditioning, Med
Associates [ Seminar]

National

2002 Nigro-collicular modulation of motor reflexes and brain circuitsinvolved in fear and
anxiety-like behaviors, Winter Conference on Brain Research (WCBR) [Invited
Lecture]
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