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Abstract. This paper explores the physiological and pathophysiological responses of the 

human body to stress. Stress, defined as any challenge that disrupts homeostasis, triggers 

complex mechanisms involving the nervous, endocrine, and immune systems. Acute stress 

activates adaptive responses, such as the hypothalamic-pituitary-adrenal (HPA) axis and 

sympathetic nervous system, which prepare the body to handle immediate threats. However, 

chronic stress leads to sustained hormonal imbalances, immune suppression, and increased 

inflammation, contributing to various diseases including cardiovascular disorders, diabetes, and 

mental health issues. The dual nature of stress highlights the importance of effective management 

strategies to maintain health and prevent disease progression. This paper also discusses current 

understanding of stress-immune system interactions and suggests holistic approaches for stress 

reduction and health improvement. 

Keywords: Stress, Homeostasis, HPA, Axis, Cortisol, Sympathetic Nervous System, 

Adrenaline, Oxidative Stress, Immunosuppression, Inflammation, Pathophysiology. 

ФИЗИОЛОГИЧЕСКИЕ И ПАТОФИЗИОЛОГИЧЕСКИЕ РЕАКЦИИ ОРГАНИЗМА 

ПРИ СТРЕССЕ 

Аннотация. В данной статье рассматриваются физиологические и 

патофизиологические реакции организма человека на стресс. Стресс, определяемый как 

любое нарушение гомеостаза, запускает сложные механизмы, в которых задействованы 

нервная, эндокринная и иммунная системы. Острый стресс активирует адаптивные 

реакции, такие как гипоталамо-гипофизарно-надпочечниковая (ГГН) ось и 

симпатическая нервная система, которые подготавливают организм к реагированию на 

непосредственные угрозы. Однако хронический стресс приводит к устойчивому 

гормональному дисбалансу, подавлению иммунитета и усилению воспаления, способствуя 

возникновению различных заболеваний, включая сердечно-сосудистые заболевания, диабет 

и проблемы с психическим здоровьем. Двойственная природа стресса подчеркивает 

важность эффективных стратегий управления для поддержания здоровья и 

предотвращения прогрессирования заболеваний. В статье также обсуждается 

современное понимание взаимодействия стресса и иммунной системы и предлагаются 

комплексные подходы к снижению стресса и улучшению здоровья. 

Ключевые слова: Стресс, Гомеостаз, HPA, Ось, Кортизол, Симпатическая 

Нервная Система, Адреналин, Окислительный Стресс, Иммуносупрессия, Воспаление, 

Патофизиология. 
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Introduction 

Stress is an inevitable part of life that triggers a wide range of physiological and 

pathological responses in the human body. It can be defined as the body’s reaction to any 

demand or challenge that disrupts homeostasis, requiring adaptation to restore balance. The 

stress response involves a complex interplay between the nervous, endocrine, and immune 

systems, aimed at helping the organism to cope with threatening or challenging situations. While 

acute stress responses are essential for survival and adaptation, chronic or excessive stress can 

lead to detrimental effects, contributing to the development of various diseases. The 

physiological reactions to stress include activation of the hypothalamic-pituitary-adrenal (HPA) 

axis and the sympathetic nervous system, resulting in the release of stress hormones such as 

cortisol and adrenaline. These hormones orchestrate multiple systemic effects, including 

increased heart rate, elevated blood pressure, and enhanced energy mobilization. However, when 

stress becomes prolonged or overwhelming, these adaptive mechanisms can transform into 

pathophysiological processes, leading to immune dysregulation, metabolic disturbances, and 

increased risk of cardiovascular, neurological, and psychiatric disorders. This article aims to 

provide an overview of the dual nature of stress responses, highlighting both physiological 

adaptations and pathological consequences, thereby emphasizing the importance of 

understanding stress mechanisms for improving health outcomes. 

Stress is a natural response of the body to any demand or challenge that disrupts its 

internal balance, known as homeostasis. It can be caused by physical, psychological, or 

environmental factors. Stress is generally classified into two main types: acute and chronic.  

Acute stress is short-term and often beneficial, preparing the body to handle immediate 

threats or challenges by activating adaptive mechanisms. On the other hand, chronic stress 

persists over a longer period and can have harmful effects on health, weakening the body’s 

ability to maintain normal function. Additionally, stress can be categorized into physiological 

stress, such as extreme temperatures or injury, and psychological stress, involving emotional or 

mental strain. Each type triggers specific responses in the body, which depend on various factors 

including genetics, previous experiences, and environmental influences. Understanding these 

types helps to recognize the different effects stress can have and guides the development of 

appropriate coping strategies. 

When the body encounters stress, it activates complex physiological pathways designed 

to help it cope. One primary response involves the hypothalamic-pituitary-adrenal (HPA) axis, 

where the hypothalamus releases corticotropin-releasing hormone (CRH). This stimulates the 

pituitary gland to secrete adrenocorticotropic hormone (ACTH), which in turn prompts the 

adrenal glands to produce cortisol, the primary stress hormone. Alongside, the sympathetic 

nervous system is activated, releasing adrenaline and noradrenaline. These hormones increase 

heart rate, blood pressure, and energy availability by mobilizing glucose and fatty acids. This 

“fight or flight” response prepares the body for immediate physical action. Other effects include 

heightened alertness, increased respiration rate, and redistribution of blood flow to essential 

organs. These physiological changes are crucial for survival during acute stress by enhancing the 

body’s ability to respond effectively to danger or challenges. 
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While short-term stress responses are adaptive, prolonged or excessive stress can lead to 

pathophysiological conditions. Chronic activation of the HPA axis results in sustained high levels 

of cortisol, which suppresses immune function and promotes inflammation. This imbalance 

contributes to the development of various diseases such as hypertension, cardiovascular 

disorders, diabetes, and mental health issues including anxiety and depression. Stress also affects 

neurotransmitter systems in the brain, potentially impairing memory and cognitive function.  

Furthermore, oxidative stress is increased, leading to cellular damage and accelerated 

aging. Chronic stress can disrupt normal metabolic processes and promote unhealthy behaviors 

like poor diet and physical inactivity, compounding health risks. Understanding these harmful 

effects is essential for recognizing the importance of stress management to prevent long-term 

health complications. 

The relationship between stress and the immune system is complex and bidirectional.  

Acute stress can temporarily enhance immune responses, preparing the body to fight 

infections and heal injuries. However, chronic stress suppresses immune function by reducing 

the activity of lymphocytes and other immune cells. Elevated cortisol levels inhibit the 

production of pro-inflammatory cytokines, impairing the body’s defense mechanisms. This 

immunosuppression increases vulnerability to infections, slows wound healing, and may trigger 

autoimmune reactions. On the other hand, stress can also cause excessive inflammation through 

dysregulated cytokine production, contributing to chronic inflammatory diseases. This dual 

effect shows how the immune system’s balance is critical for maintaining health during stress.  

Therefore, managing stress effectively is important to preserve immune competence and 

prevent disease progression. 

Effective stress management involves various psychological, behavioral, and lifestyle 

interventions. Physical exercise is widely recognized for its ability to reduce stress hormones and 

improve mood through endorphin release. Mindfulness practices, meditation, and controlled 

breathing techniques help calm the nervous system and enhance emotional regulation. Social 

support from family, friends, or support groups provides a buffer against stress by fostering a 

sense of belonging and security. In some cases, pharmacological treatments may be necessary 

under medical supervision to address severe stress or anxiety disorders. Developing coping skills 

such as time management, problem-solving, and cognitive restructuring can increase resilience to 

stress. Maintaining a healthy lifestyle, including adequate sleep, balanced nutrition, and avoiding 

substance abuse, also plays a crucial role. Overall, a holistic approach to stress management 

helps reduce its negative impact and promotes physical and mental well-being. 

Discussion 

The physiological and pathophysiological responses of the body to stress represent a 

complex interplay between various biological systems aimed at maintaining homeostasis.  

Initially, acute stress triggers adaptive mechanisms such as activation of the HPA axis and 

sympathetic nervous system, which are vital for immediate survival and performance 

enhancement. However, when stress becomes chronic, these adaptive responses can transform 

into maladaptive processes, contributing to disease development. The sustained release of 

cortisol and other stress hormones not only suppresses immune function but also promotes 

inflammation, increasing the risk of cardiovascular diseases, metabolic disorders, and mental 
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health problems. This shift from a protective to a harmful response highlights the delicate 

balance the body must maintain during prolonged stress exposure. 

Furthermore, the bidirectional relationship between stress and the immune system 

underscores the complexity of stress effects. While short-term stress may boost immune 

readiness, chronic stress impairs immune surveillance and increases susceptibility to infections 

and autoimmune conditions. This paradoxical effect suggests that interventions targeting stress 

reduction could significantly improve immune health. Moreover, oxidative stress induced by 

chronic stress contributes to cellular damage, accelerating aging and impairing organ function, 

which further complicates clinical outcomes. The multifaceted nature of stress responses 

indicates that effective management requires a holistic approach, integrating physiological, 

psychological, and social factors. Understanding the underlying mechanisms also opens avenues 

for developing pharmacological and non-pharmacological therapies aimed at mitigating stress-

induced damage. Future research should focus on individual variability in stress responses, 

considering genetic, environmental, and psychosocial influences to tailor personalized 

interventions. Overall, this discussion emphasizes the importance of recognizing stress as a 

critical factor in health and disease, urging the implementation of comprehensive strategies for 

prevention and treatment. 

Conclusion 

In conclusion, stress induces a wide range of physiological responses that are essential for 

survival and adaptation to immediate challenges. The activation of the HPA axis and sympathetic 

nervous system initiates hormonal and metabolic changes that prepare the body for “fight or 

flight” reactions. However, when stress is prolonged or chronic, these initially protective 

mechanisms can lead to adverse pathophysiological effects, including immune suppression, 

inflammation, and increased risk for various diseases such as cardiovascular disorders, diabetes, 

and mental health conditions. The dual nature of stress responses beneficial in acute situations 

but harmful when chronic highlights the importance of maintaining a balance to preserve health.  

Effective stress management strategies, encompassing lifestyle modifications, 

psychological support, and medical interventions, are critical to mitigate the negative 

consequences of chronic stress. Understanding the complex interactions between stress and 

bodily systems enables better prevention and treatment approaches, ultimately improving overall 

well-being. Therefore, recognizing and addressing stress is vital for maintaining both physical 

and mental health in today’s fast-paced world. 
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