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Abstract

The literature review explores how stress influences adult brain cells, beginning with an explanation that stress is a
natural, often beneficial reaction (known as eustress) that can enhance focus and performance. However, when stress
becomes chronic or excessive, it leads to detrimental physical, emotional, and behavioral effects, including impaired
immunity and an increased risk of various health disorders. The review details how the brain orchestrates the stress
response through the HPA axis and autonomic nervous system, triggering the release of hormones such as cortisol. Key
brain regions like the hippocampus—which is essential for memory and regulation of the stress response—are
particularly vulnerable; prolonged exposure to stress hormones can lead to hippocampal atrophy and disrupted
neuronal function. Additionally, the review touches on conditions like PTSD, where abnormal cortisol responses and
increased neuroinflammation further compromise brain cell function. The overall aim is to understand how stress
exposure affects the microscopic structure of brain cells in adults.
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1. Introduction

Stress is defined as the natural reaction of the body to demands or challenges occur. It can result in many different
physical, emotional and behavioral responses(1). Stress is a normal part of life, to some extent, it is a necessary part as
it has positive aspects. It can be a motivation like that for students helping them to achieve their targets and named as
eustress which is the positive cognitive response to stress that is healthy comes from exciting events and positive
challenges. So, it can be beneficial inspiring and encouraging personal growth improving the concentration to meet
challenges (2).

The body is designed to experience stress and react to it but the problem with stress is when it became chronic and
when there is excess exposure to stress. Mostly people are unaware of stress only they become aware when warning
signs appear and start to suffer from serious body health problems (3).

According to the American Psychological Association (APA) the most five common sources of stress are Money, Work,
Family responsibilities, and Health concerns (4). In many cases, the pathophysiological complications of disease occur
from stress like those who work or live in stressful environments, have a higher risk of many disorders (5).

Stress also effects immunity as it stimulates the immune system’s ability to fight off antigens is reduced. Individuals
under stress are more vulnerable to infections. corticosteroid is considered as stress hormone which can reduce the
normal action of immunity and it may end with cardiac and vascular problems (6).

Aim of this review study is to find out the effect of exposure to stress on the histological structure of the brain cells in
adults.
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2. Mechanisms of stress in the brain

The organ responsible for response and adaptation to stressing factors is the brain as it is the only organ that determine
the threatens, emotional compressions and it maintains the physiological and social responses that may be harmful or
defensive (7).

The activation of the autonomic nervous system and hypothalamo-pituitary-adrenal (HPA) axis is the key of the stress
response, the hypothalamus and brain stem, are crucial in autonomic and neuroendocrine responses to stressors. In
addition, the “fight-or-flight” response is the standard path of predicting the behavioral and physiological responses to
a threat from a dangerous situation. These specific regions in the brain are considered as targets of stress and stress
hormones release and the impact of the stress experiences will affect how they respond in combination with genetic
factors (8).

In 1960s researchers found that there are receptors for adrenal steroids in the hippocampal formation (9), which is the
site for spatial, episodic, and contextual memory formation (10). This has led to a wide variety of researches about the
functional significances of adrenal steroids action over the life span.

Landfield and Sapolsky found that adrenal hormones can lead to gradual atrophy of hippocampus which plays an
important role in stopping the HPA stress response and damage or atrophy of the hippocampus impairs the shut off and
leads to a more prolonged HPA response to psychological stressors (11). This led to the “glucocorticoid cascade
hypothesis” of stress and aging (12). It is found that excessive secretion of cortisol during a yearly exam over a 5-years
period is associated with decrease hippocampal volume and performance (13).

The glucocorticoids act on their receptors in hippocampus and other brain regions through different factors including
corticosteroid binding globulin (CBG), multiple drug resistance P-glycoprotein (MDRpG), and metabolism by 11-
hydroxysteroid dehydrogenase type 1 (11 HSD-1). The corticosteroid binding globulin in the blood binds natural
glucocorticoids such as corticosterone, cortisol, and their 11-dehydro-metabolites, but not the synthetic glucocorticoid
dexamethasone; only unbound steroid is able to enter the brain (14).

Post-traumatic stress disorder (PTSD) is a special illness which occurs after suffering disturbing occasion, such as
military war and car accidents. This condition is associated to changes in the stress-response systems which occurs in
the brain cells, that regulates the body response. Research found that cortisol levels in people with PTSD can appear
normal everyday but become low when exposed to stressful situations. This abnormal response contributes to the
symptoms of PTSD. Additionally, PTSD is associated with increased activity in certain brain systems, leading to
increased levels of norepinephrine (15).

Chronic exposure to stress will induce the immune system to secrete more pro-inflammatory cytokines which cross the
blood brain barrier inducing inflammation in the brain cells and disturbing neuronal cell function. Neuroinflammation
has been linked to the development of depression, neurodegenerative changes, mental health disorders, and cognitive
deterioration (16).

3. Conclusion

Chronic stress hormones can lead to hippocampal atrophy and disrupted neuronal function through the stress response
by the HPA axis and autonomic nervous system stimulation which trigger the release of hormones such as cortisol.
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