ISSN: 0974-8369
Biology and Medicine

&

OPEN @ ACCESS Freely available online

Commentary

Autonomic Nervous System: Regulation of Involuntary Physiological Functions
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DESCRIPTION

The Autonomic Nervous System (ANS) is an important
component of the human body, responsible for regulating
involuntary physiological functions that maintain homeostasis
and ensure survival. It operates without conscious control,
managing essential processes such as heart rate, blood pressure,
digestion, respiratory rate and glandular secretion. The ANS is
divided into two main branches: The sympathetic and
parasympathetic nervous systems. Each plays a complementary
role in maintaining balance within the body, responding to
internal and external stimuli.

The Sympathetic Nervous System (SNS) is often described as the
"fight or flight" system. It prepares the body to respond to
perceived threats or stressors by initiating a series of
physiological changes. When activated the SNS increases heart
rate, dilates the airways and redirects blood flow from the
digestive tract to the muscles, enhancing the body's ability to
perform physical activity. It also stimulates the release of
adrenaline and norepinephrine from the adrenal glands, further
amplifying the body's readiness to handle stress.

Conversely, the Parasympathetic Nervous System (PNS) is known
as the "rest and digest" system. It promotes a state of calm and
recovery, counterbalancing the effects of the sympathetic
nervous system. The PNS slows the heart rate, constricts the
airways, and stimulates digestive activity, including the secretion
of saliva, gastric juices and intestinal peristalsis. This system is
essential for conserving energy and facilitating bodily repair
processes.

Together, these two branches of the ANS work in concert to
maintain homeostasis. The dynamic balance between the SNS
and PNS allows the body to adapt to varying demands and
environments, ensuring optimal function. For example, during
exercise, the sympathetic
increasing cardiovascular output to meet the heightened energy
requirements. Post-exercise, the parasympathetic nervous system

nervous system predominates,

takes over, promoting recovery and energy conservation. The
regulation of the ANS involves complex neural pathways and a

network of autonomic ganglia. The primary control centers for
the ANS are located in the hypothalamus and brainstem, which
receive input from various sensory receptors and higher brain
regions. The hypothalamus, in particular, plays a pivotal role in
integrating autonomic functions with endocrine and behavioral
responses, ensuring a coordinated response to maintain internal
balance.

Neurotransmitters are integral to the functioning of the ANS.
Acetylcholine (ACh) and Norepinephrines (NE) are the primary
neurotransmitters involved. In the parasympathetic nervous
system, acetylcholine is released at both pre and post-ganglionic
synapses, the
sympathetic nervous system acetylcholine is released at pre-
synapses, while the
neurotransmitter at post-ganglionic synapses exerting its action

mediating its effects on target organs. In

ganglionic norepinephrine is main
on effector tissues. The autonomic nervous system also interfaces
with the Enteric Nervous System (ENS), often referred to as the
"second brain" of the gut. The ENS is a vast network of neurons
embedded within the walls of the gastrointestinal tract, capable
of functioning independently but also modulated by the ANS.
This
processes, from motility to enzyme secretion and nutrient
absorption.

interaction ensures coordinated control of digestive

Dysfunction of the autonomic nervous system can lead to a range
of disorders, collectively known as dysautonomias. These
conditions can manifest as either hyperactivity or hypoactivity of
the sympathetic or parasympathetic systems. For instance, in
conditions like orthostatic hypotension, there is an inadequate
sympathetic response to standing, leading to a significant drop in
blood pressure and fainting. Conversely, like
hyperhidrosis involve excessive sympathetic activity, resulting in
abnormal sweating. Advancements in medical research have led

conditions

to the development of various interventions targeting the ANS.
Pharmacological treatments such as beta-blockers can modulate
sympathetic activity, providing like
hypertension and anxiety. Electrical stimulation techniques,

relief for conditions

including vagus nerve stimulation are useful in treating refractory
epilepsy and depression by enhancing parasympathetic tone.
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