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Highlights
Neuroplasticity plays a crucial role for the adaptation to different environmental
conditions.

Stress is one of the most important promoters to induce neuroplastic alterations in
order to maintain homeostasis.

Even though initially adaptive, stress-induced changes may have adverse effects.

Implications of maladaptive neuroplastic alteration after stress exposure will be
discussed using the example of PTSD.

Abstract
Stress is an adaptive response to demands of the environment and thus essential for survival. Exposure to
stress triggers hypothalamic–pituitary–adrenocortical (HPA) axis activation and associated neurochemical
reactions, following glucocorticoid release from the adrenal glands, accompanied by rapid physiological
responses. Stimulation of this pathway results in the activation of specific brain regions, including the
hippocampus, amygdala and prefrontal cortex which are enriched with glucocorticoid receptors (GRs). Recent
findings indicate that the activation of GRs mediates the regulation of the brain-derived neurotrophic factor
(BDNF). BDNF is crucial for neural plasticity, as it promotes cellular growth and synaptic changes. Hence
stress-induced activation of these pathways leads to neuroplastic changes, including the formation of long-
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lasting memories of the experiences. As a consequence, organisms can learn from stressful events and respond
in an adaptive manner to similar demands in the future. Whereas an optimal stress level leads to enhancement
of memory performance, the exposure to extreme, traumatic or chronic stressors is a risk factor for
psychopathologies which are associated with memory impairment and cognitive deficits such as posttraumatic
stress disorder (PTSD). In this review article, we will outline the implications of stress exposure on memory
formation involving the role of glucocorticoids and BDNF. Within this context, potential adverse effects of
neuroplastic alterations will be discussed using the example of PTSD.

Abbreviations

ACC, anterior cingulate cortex; ACTH, adrenocorticotropin hormone; AD, Adjustment Disorder;

BDNF, brain-derived neurotrophic factor; CRH, corticotrophin-releasing hormone; DSM-5, Fifth
Edition of the Diagnostic and Statistical Manual of Mental Disorders; GRs, glucocorticoid
receptors; HPA, hypothalamic–pituitary–adrenocortical; LTP, long-term potentiation; mPFC, medial
prefrontal cortex; MRs, mineralocorticoid receptors; PFC, prefrontal cortex; PTSD, posttraumatic
stress disorder; PVN, paraventricular nucleus

Key words

neuroplasticity; stress; memory consolidation; HPA axis; BDNF; posttraumatic stress disorder

Special issue articles Recommended articles Citing articles (37)

Both authors contributed equally to this work and are therefore both considered as first authors.

View full text

Copyright © 2014 IBRO. Published by Elsevier Ltd. All rights reserved.

†

About ScienceDirect Remote access Shopping cart Advertise Contact and support Terms and conditions
Privacy policy

We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the
use of cookies.
Copyright © 2019 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier
B.V.

Start tracking your Reading
History
Sign in and never lose track of an article again.

×

Register for free >

https://www.sciencedirect.com/science/article/pii/S0306452214006964
https://www.sciencedirect.com/science/article/pii/S030645221400551X
https://www.sciencedirect.com/science/article/pii/S0306452214007143
https://www.elsevier.com/
https://www.elsevier.com/solutions/sciencedirect
https://www.sciencedirect.com/customer/authenticate/manra
https://sd-cart.elsevier.com/?
http://elsmediakits.com/
https://service.elsevier.com/app/contact/supporthub/sciencedirect/
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions
https://www.elsevier.com/legal/privacy-policy
https://www.sciencedirect.com/legal/use-of-cookies
https://www.relx.com/
https://www.sciencedirect.com/user/history
https://go.usabilla.com/powered_by_usabilla?utm_source=campaign&utm_medium=powered-link&utm_content=recruit&utm_campaign=38ffbb2aa224

