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Mission statement

he brain orchestrates physiological responses to exogenous and en-
dogenous stress challenges that serve adaptation. These responses
are mediated by largely overlapping brain circuits of the limbic system,
the hypothalamus and the brain stem. The final output is modulated
according to the genetic background, current hormonal status and the
overall physiological state of the organism, as well as on the epigenetic
programming of early life events and previous stress experience.
The overall goal of our research is to reveal the pathways and mecha-
nisms with which stress is perceived, processed and transduced into
integrated neuroendocrine-, metabolic-, autonomic-, immune and be-
havioral responses. We aim to understand the assembly of neuronal
circuits that are specifically recruited by physiological and psychologi-
cal challenges, to identify signaling molecules that affect communica-
tion in these networks, and to study their regulation under stress. We are
currently engaged in projects that aim to reveal interactions between
immune-metabolic- and stress regulation. The research at the Labora-
tory of Molecular Neuroendocrinology involves combinations of vari-
ous functional anatomical, molecular biological and physiological tech-
niques from the molecular to the systems levels.
Understanding the neurobiology of stress by focusing on the brain
circuits and genes that are associated with, or altered by, the stress re-
sponse will provide important insights into the brain mechanisms by
which stress affects psychological and physiological processes. Our cur-
rent research focuses on the relationship between inflammation- stress-
and neurological disease.
In addition to a strong research program, we are committed to translate
this knowledge into the development of new treatment strategies for
the prevention of stress-and inflammation-related disorders.
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Functional Neuroanatomy of Stress-related Brain Circuits

Using an immediate-early gene induction-based functional anatomical
mapping strategy, previous work from the Laboratory of Molecular Neu-
roendocrinology has identified hypothalamic and extended brain circuits
that are specifically recruited in response to physiological, psychological
and immune stress challenges. They have established the spatial distri-
bution and timing of transcriptional activation of stress-related neuro-
peptides, corticotropin-releasing hormone (CRH) and vasopressin, and
identified the CRH-secreting parvocellular neurons as direct targets of
corticosteroid negative feedback. The laboratory has provided ultrastruc-
tural and functional evidence for inhibitory GABAergic inputs that impinge
upon stress-related CRH neurons and shown its functional plasticity in re-
sponse to chronic variable stress.

The recent activity in this field involves projects that are aimed at under-
standing the neuroendocrine and immunological mechanisms which are
responsible for chronic stress-induced depression. Our aim is to reveal how
chronic stress exposure affects microglia function, neuroinflammation and
reorganization of the limbic-hypothalamic neurocircuit in major depres-
sion. In addition to central circuits, there are ongoing research projects in
the Laboratory that will establish the effects of chronic stress on the gut
microbiome, mucosal immunity and gut-brain axis. In collaboration with
biochemists, microbiologists and biotechnologists, the laboratory devel-
ops various psychosynbiotics.

Psychoneurobiology of the Human Stress Response

Understanding the neurobiology of stress in humans is far behind that of
animal models. The Laboratory of Molecular Neuroendocrinology in col-
laboration with experts in genetics, psychology, psychiatry and medical
technology is currently engaged in a multidisciplinary research program
to analyze stress-related brain physiology and pathophysiology. With a
combination of high resolution functional brain imaging techniques, au-
tonomic recordings, behavioral analysis, and non-invasive collection of
saliva samples for hormone measurement and DNA profiling, these tools
are used to measure complex relationships between the recruitment of
different brain areas and changes in hormonal, vegetative and behavioral
responses, and to correlate these changes with genetic polymorphisms un-
derlying individual responses to stress.

Endocrine Disruptors

Endocrine disruptors are various chemicals that interfere with the
host’s endocrine system and result in an imbalance of reproduc-
tive, metabolic, neurological and immune functions, both in
humans and wildlife. In addition to the design and devel-
opment - in vivo and in vitro- of new experimental tools
with which to analyze the effects of single and com-
plex exposures of the endocrine disruptor myco-
toxin zearalenone and the pesticide atrazine, the
Laboratory also aims to reveal the neuroendo-
crine mechanisms through which they act.
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