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Abstract 

Stress is a complex physiological and psychological response that significantly influences brain 

function and behavior. The neurobiological basis of stress involves the activation of 

interconnected systems, primarily the hypothalamic–pituitary–adrenal (HPA) axis and the 

sympathetic nervous system. These systems regulate the release of stress hormones such as 

cortisol and adrenaline, which play a crucial role in preparing the body to respond to perceived 

threats. how acute and chronic stress affect brain structure and cognitive processes. While 

short-term stress can enhance alertness and memory formation, prolonged exposure to stress 

hormones can lead to detrimental effects on key brain regions, including the hippocampus, 

prefrontal cortex, and amygdala. Chronic stress has been associated with impaired memory, 

reduced attention, poor decision-making, and decreased cognitive flexibility. The molecular 

and cellular mechanisms underlying stress responses, such as neurotransmitter imbalances, 

synaptic plasticity changes, and neuroinflammation. Additionally, individual differences in 

stress resilience and coping mechanisms are considered, highlighting the role of genetic, 

environmental, and psychological factors. 

Keywords Stress, Neurobiology, Cognitive Function, HPA Axis 

 

Introduction  

Stress is a natural physiological and psychological response to challenges or threats, commonly 

referred to as stressors. While short-term or acute stress can be beneficial by enhancing 

alertness, focus, and performance, prolonged or chronic stress can have detrimental effects on 

both physical and mental health. In recent years, increasing attention has been given to 

understanding the neurobiological mechanisms underlying stress and its impact on cognitive 

function. The body’s response to stress is primarily regulated by the hypothalamic–pituitary–

adrenal (HPA) axis and the sympathetic nervous system. Activation of these systems leads to 

the release of stress hormones such as cortisol and adrenaline, which prepare the body for a 

“fight or flight” response. These hormonal changes influence brain activity and play a critical 

role in shaping cognitive processes such as memory, attention, learning, and decision-making. 

Key brain regions, including the hippocampus, prefrontal cortex, and amygdala, are 

particularly sensitive to stress. The hippocampus is involved in memory formation, the 

prefrontal cortex regulates executive functions and decision-making, and the amygdala 

processes emotions, especially fear and anxiety. Chronic exposure to stress hormones can 

impair the functioning of these regions, leading to cognitive deficits and emotional 

disturbances. At the cellular level, stress affects neurotransmitter systems, synaptic plasticity, 

and neural connectivity. It can also trigger neuroinflammation and reduce neurogenesis, 

particularly in the hippocampus. These changes contribute to the decline in cognitive 
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performance observed under chronic stress conditions. Understanding the neurobiological 

basis of stress is essential for addressing its impact on cognitive function and mental health. It 

provides a foundation for developing effective strategies to manage stress, enhance resilience, 

and improve cognitive well-being in individuals facing various environmental and 

psychological challenges. 

 

Types of Stress: Acute vs Chronic  
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Stress can be broadly classified into two main types—acute stress and chronic stress—based 

on its duration, intensity, and impact on the body and mind. Understanding these types is 

essential to evaluate how stress affects cognitive function and overall health. 

1. Acute Stress  

Acute stress is a short-term response to an immediate threat or challenge. It activates the body’s 

“fight or flight” response, leading to the release of stress hormones such as adrenaline and 

cortisol. 

Key Features: 

• Temporary and short-lived 

• Triggered by specific situations (e.g., exams, deadlines, sudden danger) 

• Enhances alertness and focus 

• Increases heart rate and energy levels 

Impact on Cognitive Function: Acute stress can have positive effects on cognition by 

improving attention, reaction time, and memory in the short term. It prepares the brain to 

respond quickly and efficiently to challenges. 

2. Chronic Stress  

Chronic stress occurs when stressors persist over a long period without adequate recovery. It 

results in prolonged activation of the stress response system, particularly the HPA axis. 

Key Features: 

• Long-lasting and persistent 

• Caused by ongoing pressures (e.g., financial problems, work stress, relationship issues) 

• Continuous release of cortisol 

• Leads to physical and mental exhaustion 

Impact on Cognitive Function: Chronic stress has negative effects on cognitive abilities, 

including: 

• Impaired memory and learning 



 

CORPS & PSYCHISME  

P-ISSN : 2496-4476 E-ISSN : 2273-1571 

Volume 13/ Issue 1/ 2026 

1782 
 

 
Pa
ge

1
7

8
2

 
Pa
ge

1
7

8
2

 
Pa
ge

1
7

8
2

 
Pa
ge

1
7

8
2

 

• Reduced attention and concentration 

• Poor decision-making 

• Increased risk of anxiety and depression 

 

3. Key Differences Between Acute and Chronic Stress  

Aspect Acute Stress  Chronic Stress  

Duration Short-term Long-term 

Nature Immediate response Continuous exposure 

Effect on Brain Enhances performance temporarily Damages cognitive functions 

Hormone Levels Temporary increase Prolonged elevation 

Health Impact Usually manageable Harmful and damaging 

 

While acute stress can be beneficial in enhancing performance and coping with immediate 

challenges, chronic stress poses serious risks to cognitive function and overall health. Effective 

stress management is essential to prevent the transition from acute to chronic stress and to 

maintain mental well-being. 

 

Role of the HPA Axis and Stress Hormones  
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The hypothalamic–pituitary–adrenal (HPA) axis is the central neuroendocrine system that 

regulates the body’s response to stress. It coordinates communication between the brain and 

endocrine glands, leading to the release of stress hormones that prepare the body to cope with 

challenging situations. 

1. Activation of the HPA Axis  

When the brain perceives a stressor, the hypothalamus releases corticotropin-releasing 

hormone (CRH). This hormone stimulates the pituitary gland to secrete adrenocorticotropic 

hormone (ACTH), which then travels through the bloodstream to the adrenal glands. In 

response, the adrenal cortex releases cortisol, the primary stress hormone. 

2. Role of Cortisol  

Cortisol plays a crucial role in managing the body’s stress response: 

• Increases blood glucose levels to provide energy 

• Enhances brain alertness and focus 

• Regulates metabolism and immune function 

• Helps the body adapt to stressful conditions 

While short-term cortisol release is beneficial, prolonged elevation can be harmful. 

3. Role of Adrenaline and Noradrenaline  

Along with cortisol, the adrenal glands release adrenaline (epinephrine) and noradrenaline 

(norepinephrine), which are responsible for the immediate “fight or flight” response. These 

hormones: 

• Increase heart rate and blood pressure 

• Improve oxygen supply to muscles 

• Heighten alertness and reaction speed 

4. Feedback Regulation  

The HPA axis operates through a negative feedback mechanism. Once cortisol levels rise 

sufficiently, they signal the hypothalamus and pituitary gland to reduce hormone release, 

thereby restoring balance. This ensures that the stress response does not remain continuously 

active. 

5. Impact on Cognitive Function  

• Short-term stress: Improves attention, memory, and decision-making 

• Chronic stress: Leads to excessive cortisol levels, which can damage brain regions 

such as the hippocampus and prefrontal cortex, impairing memory and cognitive 

abilities 

6. Dysregulation of the HPA Axis  

Prolonged stress can disrupt the normal functioning of the HPA axis, leading to conditions such 

as anxiety, depression, and cognitive decline. Dysregulation may result in either excessive or 

insufficient cortisol production, both of which can negatively affect health. 

The HPA axis and stress hormones play a vital role in helping the body respond and adapt to 

stress. While these mechanisms are essential for survival, their prolonged activation can have 

harmful effects on cognitive function and overall health. Maintaining balance in the stress 

response system is therefore crucial for mental and physical well-being. 

 

Conclusion  
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The HPA axis and stress hormones play a central role in regulating the body’s response to 

stress, ensuring that individuals can adapt to challenging and potentially harmful situations. 

Through the coordinated release of hormones such as cortisol, adrenaline, and noradrenaline, 

the body is able to enhance alertness, mobilize energy, and maintain physiological balance 

during stress. While short-term activation of the HPA axis is beneficial and necessary for 

survival, prolonged or chronic activation can lead to dysregulation of the system. Elevated 

levels of stress hormones, particularly cortisol, can negatively impact brain structures involved 

in memory, learning, and decision-making, ultimately impairing cognitive function and mental 

health. maintaining a balanced stress response is essential for overall well-being. Effective 

stress management strategies and healthy lifestyle practices are crucial in preventing the 

harmful effects of chronic stress and preserving optimal cognitive and physiological 

functioning. 
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