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Annotation:
The autonomic nervous system (ANS) controls involuntary body functions such as
heart rate, digestion, and respiration. It consists of two parts: the sympathetic nervous
system (SNS) and parasympathetic nervous system (PNS). The SNS triggers the “fight
or flight” response during stress by increasing heart rate, dilating pupils, and redirecting
blood to muscles. The PNS promotes rest and recovery. The ANS originates from the
brainstem and spinal cord. Under stress, the SNS releases adrenaline and noradrenaline
to prepare the body for action. Chronic stress disrupts the balance between SNS and
PNS, leading to health problems like hypertension and anxiety. Understanding ANS

anatomy and stress response is important for managing stress-related disorders.
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Annotatsiya:
Avtonom nerv tizimi (ANT) yurak urishi, hazm qgilish va nafas olish kabi ixtiyoriy
bo‘lmagan jarayonlarni boshgaradi. U ikki gismdan iborat: simpatik nerv tizimi va
parasimpatik nerv tizimi. Simpatik tizim stress paytida yurak urishini oshirib, ko‘z
qorachig‘ini kengaytiradi va qon oqimini mushaklarga yo‘naltiradi — bu “jang yoki

qoch” javobi. Parasimpatik tizim esa dam olish va tiklanishni ta’minlaydi. ANT miya
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poyasi va orga miya segmentlaridan boshlanadi. Stress paytida simpatik tizim
adrenalin va noradrenalin chigaradi. Uzoq muddatli stress SNS va PNS muvozanatini
buzadi, bu sog‘liqg muammolariga olib keladi. ANT anatomiyasi va stressga javobni

tushunish muhimdir.

Kalit so‘zlar:
Avtonom nerv tizimi, simpatik nerv tizimi, parasimpatik nerv tizimi, stress javobi,
adrenalin, noradrenalin, jang yoki qoch, dam olish va hazm qilish, anatomiyasi, uzoq

muddatli stress.

AHHOTAIIUSA:
ABtoHomHas HepBHas cucteMa (AHC) xoHTposMpyeT HEempou3BOJIbHBbIE (DYHKIIUU
OpraHmsma, Takue Kak cepAleOrnenue, nuieBapeHue 1 apixanue. OHa COCTOUT U3 IBYX
4acTeil: CUMIIATUYECKOM M IapacuMIaTHYEeCKOW HEpBHOW cucreM. CumnaTudeckas
CUCTEMAa AKTUBUPYET pPEAKUUI0 «O0pbObI MM OErcTBa» IMpHU CTPECCEe, YBEIUYHUBAs
4acTOTy CepAleOMeHUs, paclMpss 3padykd ¢ HampaBlsgs KPOBb K MBIIIIAM.
[TapacumnaTuyeckasi cucTteMa CHOCOOCTBYET OTABIXY M BoccTtaHoBieHuo. AHC
HAaYMHAETCS B CTBOJIE MO3ra U CHMHHOM Mo3re. [Ipu cTpecce cumnaruyeckasi cucrema
BBIJICNISICT QJPEHAIIMH U HOpPAJpeHATuH. XPOHUUECKHH cTpecc Hapyliaer OajaHc
MEXIy CUMIIATUYECKON M MapacMMIAaTUYECKOM CUCTEMaMU, YTO BEJET K MpodiemMam

co 310poBbeM. [Tonnmanne anatromuun AHC u cTpeccoBoii peakiiuu BakKHO.

Karouesbie cJIoBa:
ABTOHOMHAsT ~ HEpBHas  CHCTEMa, CHMIIATHYECKass  HEPBHAas  CHCTEMa,
rmapacUMIIaTHYeCKass HEpPBHas CHCTEMa, CTpeccoBas peakmus, aJpeHaMH,
HOpaJApeHAIMH, Oopb0a WM OErcTBo, OTABIX M IHIICBApPCHUE, aHATOMMUSI,

XPOHUYECKUH CTpeCC.
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Introduction

The autonomic nervous system (ANS) is a vital component of the human nervous
system responsible for regulating involuntary physiological functions necessary for
survival. These functions include controlling heart rate, blood pressure, digestion,
respiratory rate, and pupil dilation. Unlike the somatic nervous system, which governs
voluntary movements, the ANS operates automatically without conscious control,

ensuring the body can adapt to changing internal and external conditions.

Anatomically, the ANS is divided into two primary branches: the sympathetic
nervous system (SNS) and the parasympathetic nervous system (PNS). The SNS is
often associated with the “fight or flight” response, preparing the body to react quickly
to stressful or threatening situations. It achieves this by increasing heart rate and blood
flow to muscles, dilating the pupils, and releasing stress hormones like adrenaline. In
contrast, the PNS supports “rest and digest” functions, promoting relaxation,

conserving energy, and facilitating processes such as digestion and waste elimination.

The balance between these two systems is crucial for maintaining homeostasis
and overall health. When the body encounters stress, the SNS becomes activated to
prepare for immediate action, while the PNS works to restore the body to its normal
state once the threat has passed. However, prolonged or chronic stress can disrupt this
delicate balance, leading to adverse health effects such as hypertension, anxiety,

digestive problems, and other stress-related disorders.

Understanding the anatomy and function of the autonomic nervous system is
essential for comprehending how the body manages stress and adapts to challenges.
This knowledge not only helps in identifying the physiological changes that occur
during stress but also aids in developing effective interventions for managing stress-
related health conditions. In this introduction, we will explore the structure of the ANS,

its dual components, and its critical role in the body's stress response mechanisms.
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Discussion

The autonomic nervous system (ANS) plays a fundamental role in maintaining
the body's internal stability, especially under conditions of stress. The intricate balance
between the sympathetic nervous system (SNS) and the parasympathetic nervous
system (PNS) ensures that the body can efficiently respond to immediate threats and
then return to a state of calm. This dynamic interplay is crucial for survival and health,

yet it can be disrupted by chronic or excessive stress.

The SNS triggers rapid physiological changes that prepare the body for “fight or
flight” reactions. These changes include increased heart rate, elevated blood pressure,
and the release of adrenaline and noradrenaline. While these responses are essential in
acute stress situations, chronic activation of the SNS can lead to detrimental health
effects. Prolonged SNS dominance is associated with hypertension, increased risk of
cardiovascular diseases, anxiety disorders, and impaired immune function. This
underlines the importance of understanding how the ANS functions not only in normal

conditions but also during sustained stress exposure.

Conversely, the PNS counterbalances the SNS by promoting “rest and digest”
activities, reducing heart rate, enhancing digestion, and conserving energy. When
functioning properly, the PNS helps to return the body to homeostasis after stress.
However, chronic stress may impair PNS activity, limiting its ability to counteract the
SNS effects. This imbalance can exacerbate health problems and reduce the body’s

resilience.

Research on the ANS has shown that interventions such as mindfulness,
biofeedback, and controlled breathing can positively influence the balance between the
SNS and PNS, reducing stress-related symptoms. Moreover, a thorough understanding
of the ANS anatomy and physiology is crucial for developing medical treatments

targeting stress-related disorders.
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In conclusion, the ANS’s anatomy and its response to stress highlight the delicate
equilibrium required for health. Continued research into how chronic stress affects this
system will be essential for advancing therapeutic approaches and improving quality

of life for those affected by stress-related conditions.
Literature Review

The autonomic nervous system (ANS) has been extensively studied due to its
critical role in regulating involuntary physiological processes and mediating the body’s
response to stress. Early foundational research by Cannon (1932) introduced the
concept of the “fight or flight” response, describing how the sympathetic nervous
system (SNS) rapidly activates to prepare the organism for perceived threats. This work

laid the groundwork for modern understanding of stress physiology.

Subsequent studies have elaborated on the dual nature of the ANS, highlighting
the parasympathetic nervous system (PNS) as a counter-regulatory mechanism that
promotes relaxation and recovery (Porges, 1995). Porges' Polyvagal Theory further
emphasized the importance of the vagus nerve in modulating stress responses and

social behavior, linking ANS activity to emotional regulation and mental health.

More recent research has explored the biochemical and neurological pathways
involved in ANS-mediated stress responses. The release of catecholamines such as
adrenaline and noradrenaline by the SNS triggers cardiovascular and metabolic
changes critical for immediate action (Goldstein, 2010). Chronic activation of these
pathways has been associated with adverse health outcomes, including hypertension,

anxiety disorders, and immune dysfunction (McEwen, 2007).

Clinical studies have also investigated interventions targeting the ANS to reduce
stress-related symptoms. Techniques such as biofeedback, meditation, and controlled

breathing exercises have been shown to enhance parasympathetic activity, restoring
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autonomic balance (Lehrer & Gevirtz, 2014). These findings underscore the

therapeutic potential of modulating the ANS in managing stress-related conditions.

Despite extensive knowledge, gaps remain in fully understanding the long-term
Impacts of chronic stress on ANS anatomy and function. Emerging research employing
neuroimaging and molecular biology techniques continues to deepen insights into ANS

plasticity and resilience.

Overall, the literature confirms that the ANS is a complex and dynamic system
integral to stress adaptation, highlighting the importance of ongoing research for

improving health outcomes related to stress.
Results

The study of the autonomic nervous system (ANS) anatomy and its response to
stress reveals several key findings. First, the clear anatomical distinction between the
sympathetic nervous system (SNS) and parasympathetic nervous system (PNS) allows
for their distinct but complementary roles in regulating involuntary body functions.
The SNS originates from the thoracic and lumbar regions of the spinal cord, while the
PNS arises primarily from the brainstem and sacral spinal cord segments. This

separation underlies their functional differences in stress responses.

Physiological data demonstrate that during acute stress, the SNS rapidly activates,
resulting in increased heart rate, elevated blood pressure, pupil dilation, and the release
of stress hormones such as adrenaline and noradrenaline. These changes are consistent
with the body’s preparation for “fight or flight” behavior. In contrast, activation of the
PNS is observed during periods of relaxation, promoting recovery by slowing the heart

rate and enhancing digestive processes.

Further results indicate that chronic stress disrupts the balance between the SNS
and PNS, leading to prolonged sympathetic dominance. This imbalance correlates with

negative health outcomes, including hypertension, anxiety, and digestive disorders.
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Evidence from clinical studies supports that interventions aimed at increasing
parasympathetic activity, such as meditation and biofeedback, can help restore

autonomic balance and improve health markers.

Overall, the data confirm that the ANS plays a crucial role in both acute and
chronic stress regulation. Understanding its anatomy and physiological responses

provides a basis for therapeutic approaches targeting stress-related health issues.
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