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W e are pleased to present the 2016 Neuropsycho-
pharmacology Reviews Edition, which focuses on
advances in our understanding of the impact of

stress on the brain: from pathology to circuits, treatment to
prevention. Emerging data from genetics, epigenetics, neural
circuit and intergenerational models, animal models, and
neuroimaging all suggest that stress affects the brain in a
variety of dynamic and often long-lasting ways. The effects of
these processes on developmental risk for pathology are
particularly notable. Below we briefly outline the breadth of
topics covered herein, as well as how they are integrated and
together advance our overall understanding of the neural
circuits and processes mediating the stress and fear responses.
The issue begins with an exploration of the effects of stress

on neuronal structure and function. This area has led to a
number of fascinating insights into the effects of stress and
hypothalamic–pituitary–adrenal (HPA) axis function on
dendritic retraction and decreased spine density—all cellular
measures of decreased cellular functioning and plasticity
(McEwen et al, 2016). Following on this, Antoine Besnard and
Amar Sahay detail our up-to-date understanding of neuro-
genesis within the adult brain, particularly within the
hippocampus, and how this process may mediate discrimina-
tion of discrete memory events. Furthermore, in stress models,
this neurogenesis appears to be impaired, in part resulting in
the stress- and fear-generalization that occurs with diminished
hippocampal neurogenesis (Besnard and Sahay, 2016).
The next chapters focus on an aspect of stress that has

been particularly well developed in the last decade—fear
regulation and its underlying neural circuity. Michael
Fanselow explores the effect of prior stress sensitization on
later enhanced fear responses (Perusini et al, 2016),
providing a potentially important model helping to provide
insight into why a history of prior stress increases the
likelihood of PTSD following new trauma exposure. The
following chapter builds on these ideas by examining how
stress affects contextual fear learning, particularly related to
dysregulation of the stress response and fear systems, as
occurs in a variety of anxiety disorders (Maren and Holmes,
2016). How fear is modulated by stress is beginning to be
understood at a variety of levels, including both neural
circuitry and underlying molecular mechanisms. A particu-
larly interesting set of findings over the past few years has
revealed how the endogenous cannabinoid system is
involved in both extinction of fear and in modulating the

stress response, as reviewed in detail at the end of this section
(Morena et al, 2016).
Although the amygdala is one of the best understood

structures mediating the stress and fear response, a region of
the ‘extended’ amygdala, the bed nucleus of the stria
terminalis (BNST) is increasingly being appreciated as a
component of anxiety-like responses, perhaps mediating
similar survival reflexes as the amygdala, but when the feared
cue is anticipated or is at a distance. Rainnie and colleagues
provide a thorough review of the electrophysiological
underpinnings of the BNST-dependent stress response
(Daniel and Rainnie, 2016). This chapter is followed by a
review of new findings of BNST function in humans, in
particularly how the human BNST modulates anxiety and
stress responses using fMRI approaches (Avery et al, 2016).
Differential contexts of stress exposure may be particularly

important in understanding how the biology of the brain
responds. The next section examines developmental psycho-
pathology, with an initial chapter by Boyce focusing on
biology–environment interactions in disease pathogenesis
(Boyce, 2016). Nim Tottenham’s group has spent years
examining the effects of developmental studies of stress on
the brain, in particular through an amazing series of studies
with children who were raised in situations of social neglect
(Callaghan and Tottenham, 2016). Johanna Bick and Charles
Nelson then provide further exploration of these topics and
mechanisms by examining the developmental consequences of
toxic stress exposure (Bick and Nelson, 2016). Finally, within
this section, the effects of early life genomic and behavioral
programming, and the stress effects of reprogramming in the
developing brain are outlined (Chen and Baram, 2016).
In addition to the effects of developmental stress on the

brain and behavior, more recent data has begun to outline
how intergenerational processes may, in part, be due to
epigenetic effects both within the stressed generation, but
also in their subsequent generations. Stephanie Bronson and
Tracy Bale present a comprehensive review on epigenetic
programming of stress pathways via the gametes in chronic
stress rodent models (Bronson and Bale, 2016), which is
followed by a review focusing on intergenerational mechan-
isms of transfer of fear and sensory sensitization, in
particular an intriguing model of olfactory fear-mediated
intergenerational transmission in mice (Klengel et al, 2016).
Finally, recent work in humans, in particular through work
with offspring of holocaust survivors, has demonstrated that
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intergenerational mechanisms of risk, possibly mediated
through epigenetic processes, may also occur in humans
(Bowers and Yehuda, 2016).
No review of stress pathways would be complete without

updates on recent progress in the HPA stress axis. Muglia and
colleagues provide a thorough review of recent work,
in particularly using genetic approaches in animal model
systems to understand mechanistic regulation of the HPA-
cortisol system (Arnett et al, 2016). This is followed by a review
of gene× environment (g× e) approaches to understanding
stress, with a particular focus on the well-worked out example
of the FKBP5 pathway, which is now understood to regulate
glucocorticoid receptor feedback, with polymorphisms in this
gene interacting with childhood trauma to predict differential
effects on adult trauma-related sequelae (Zannas et al, 2016).
The topic of g× e interactions is then elaborated with an

exciting update and review of g× e models in understanding
stress, anxiety, and fear processes as well as their underlying
neural circuits in the human brain (Bogdan et al, 2016). A
more broad review then follows, covering an up-to-date
overview of genetic approaches, from GWAS to epigenetics, in
understanding an array of stress-related psychiatric disorders
and syndromes (Smoller, 2016). John Greco and Israel
Liberzon then provide a nice overview of neural circuit
manifestations, based in human imaging studies, of the effects
of stress, fear, and fear extinction on circuit processes and
activity (Greco and Liberzon, 2016).
Though much work has been done to understand mechan-

isms, less progress has been made in preventing stress-related
disorders, ranging from PTSD to depression. Howlett and Stein
review updates on prevention and treatment in this arena and
how a newer understanding of stress circuitry and biology may
inform novel approaches (Howlett and Stein, 2016). Finally,
understanding comorbidity of stress and trauma with other
disorders, less typically associated with these circuits, is of critical
importance. In particular, understanding how the negative
valence systems of the brain interact with the positive valence
systems mediating addiction, is both fascinating and important
for progress. This area is nicely covered in the final chapter
focusing on 20 years of progress in understanding stress-
induced reinstatement of drug seeking (Mantsch et al, 2016).
Together, we hope that this collection of outstanding,

thorough, and intersecting reviews will help basic scientists
and clinicians alike in gaining a greater appreciation for how
the processes of stress, fear, and other negative valence
systems interact to create psychopathology. Furthermore this
work displays a broad array of neuroscience perspectives and
approaches, demonstrating with fascinating clarity how the
brain, when homeostasis or allostasis is dysregulated through
the process of stress (whether external or internal) can lead
to emotional dysregulation and behavioral difficulties. We
hope that this work is as exciting for you to read as it was for
us, and that it catalyzes new ideas at the intersection of
neuroscience, psychiatry, and pharmacology. Only through
such work will new treatments, interventions, and cures be
possible for the enormous morbidity and mortality that
derive from stress-related disorders.
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