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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.
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OU3NOJIOI'NMYECKHUE U ITATOOU3NOJIOI'NMYECKUE PEAKHHUN OPTAHU3MA
INIPU CTPECCE

Annomayusn. B oannou cmamee  paccmampusaromcs — Qusuonocuveckue U
namoqbu3u0ﬂ02uqec7<ue peakyuu opcanusma 4enroeeKka Ha cmpecc. Cmpecc, onpedeﬂﬂeszﬁ KAK
a0boe Hapywernue comeocmasa, 3anyckaen CiloiHCHble MEXAHUIMbL, 6 KOMOPbIX 3a0elcmeosanbl
HepBHas, SHOOKPUHHAS U UMMYHHAS cucmemvl. Ocmpulll cmpecc aKmusupyem aoanmueHble
peakyuu, maxkue Kak — eunomanamo-zunoguzaprno-naonoveunukosas (ITH) ocv u
cumnamuveckast HepeHasl cucmemda, Komopbvle noo2omaesnueaom OpcaHu3M K peacupoeaHuio Ha
Henocpeocmeennvie yepo3vl. (OQOHAKO XPOHUYECKULl Cmpecc Npusooum K YCmMOUdUBOMY
COPMOHAIIOHOM) duc6aﬂaucy, nooasieHuro UMMYHUmMema u yCUuileHuo 60Cnalerusl, CI’lOCO6CI’I’l6y}l
B03HUKHOBEHUIO PA3IUUHBIX 3aD0/Ie8aHULL, BKII0UASL CEPOEUHO-COCYOucmole 3abonesanus, ouabem
u npobremvl ¢ ncuxudeckum 300posvem. J[golicmeeHHAss npupoda cmpecca NnoodepKugaem
8adiCHOCMb  3hekmusHblx cmpamezuli  ynpaeieuus 011 NOO00epicaHus 300po6bs U
npeoomspaujenusi npozpeccupoganus 3aooneeanuil. B cmamwve makodice o00cycoaemcs
COBpEMEHHOE NOHUMAHUE 83aUMOOeUCEUs. cmpecca u LLMMyHHOﬁ cucmemsl U npe()ﬂaeaiomc;z
KOMNJIEKCHbIE NOOX00bL K CHUNCEHUIO cmpecca u YayuuleHuro 300p06b}1.

Kntouesvte cnoea: Cmpecc, lTomeocmas, HPA, Ocv, Kopmuzon, Cumnamuueckas
Hepsnas Cucmema, Aopenanun, Oxucnumenvhoviii Cmpecc, Hmmynocynpeccus, Bocnanenue,
Ilamodghuzuonozus.
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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

1116



ISSN:
2181-3906

2025

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.

REFERENCES

1. McEwen, B. S. (2007). Physiology and neurobiology of stress and adaptation: Central role
of the brain. Physiological Reviews, 87(3), 873-904.

2. Sapolsky, R. M. (2004). Why zebras don’t get ulcers: The acclaimed guide to stress, stress-
related diseases, and coping. Holt Paperbacks.

3. Chrousos, G. P. (2009). Stress and disorders of the stress system. Nature Reviews
Endocrinology, 5(7), 374-381.

4. Cohen, S., Janicki-Deverts, D., & Miller, G. E. (2007). Psychological stress and disease.

JAMA, 298(14), 1685-1687.



ISSN:
2181-3906

2025

5. Glaser, R., & Kiecolt-Glaser, J. K. (2005). Stress-induced immune dysfunction:
Implications for health. Nature Reviews Immunology, 5(3), 243-251.

6. McEwen, B. S., & Wingfield, J. C. (2010). What is in a name? Integrating homeostasis,
allostasis and stress. Hormones and Behavior, 57(2), 105-111.

7. Kudielka, B. M., & Wiist, S. (2010). Human models in acute and chronic stress: Assessing
determinants of individual hypothalamus-pituitary-adrenal axis activity and reactivity.
Stress, 13(1), 1-14.

1118



