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Abstract 

The nervous system is one of the most important regulatory systems in the 

human body, coordinating the activity of all organs and physiological systems. This 

article provides a detailed analysis of the physiological characteristics of the nervous 

system, the structure and functions of nerve cells, and the mechanisms underlying the 

generation and transmission of nerve impulses. The functional interrelationship 

between the central and peripheral nervous systems, the physiological basis of reflex 

activity, and the influence of the autonomic nervous system on the regulation of 

internal organ functions are discussed based on scientific evidence. 

In addition, the clinical significance of nervous system physiology is examined, 

particularly the role of nervous system dysfunction in the development of various 

neurological and psychosomatic disorders. The article also highlights the positive 

effects of a healthy lifestyle, stress management, adequate sleep, and physical activity 

on nervous system function, with preventive aspects substantiated from a medical 

perspective. 
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Introduction 

The human body is composed of complex and closely interconnected systems, 

the coordinated functioning of which is regulated by the nervous system. The nervous 

system is responsible for receiving information from the external and internal 

environments, processing this information, and generating appropriate adaptive 

responses. Therefore, the physiology of the nervous system occupies a central role in 

understanding the vital functions of the organism. 

In modern medicine, the nervous system is regarded not only as a regulator of 

motor and sensory processes, but also as a leading system controlling the activity of 

internal organs, metabolism, hormonal balance, and mental states. Any disturbance in 

nervous system function can negatively affect the functioning of the entire organism. 
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1. Structure and Functional Organization of the Nervous System 

The nervous system is anatomically and functionally divided into the central 

and peripheral components. The central nervous system (CNS)—comprising the 

brain and spinal cord—serves as the main center for receiving, processing, and 

integrating information. The brain regulates higher nervous functions, including 

cognition, memory, consciousness, and behavior. The spinal cord plays a crucial role 

in reflex activity and in the conduction of nerve impulses. 

The peripheral nervous system (PNS) connects the CNS with muscles, glands, 

and internal organs, ensuring effective interaction between the organism and the 

external environment. The fundamental structural unit of the nervous system is the 

neuron, which possesses the properties of excitability and conductivity, enabling 

rapid and precise neural communication. 

2. Generation and Transmission of Nerve Impulses 

The generation of a nerve impulse is a bioelectrical process associated with 

ionic movements across the neuronal cell membrane. In the resting state, the neuronal 

membrane is polarized due to the unequal distribution of sodium and potassium ions. 

When a stimulus reaches a sufficient threshold, depolarization occurs, resulting in the 

generation of an action potential. 

Nerve impulses propagate rapidly along nerve fibers and are transmitted to 

subsequent cells at synapses through chemical neurotransmitters. This mechanism 

ensures the accuracy, speed, and adaptability of nervous system function. Disruptions 

in impulse transmission may lead to neurological disorders such as neuropathies, 

myasthenia gravis, and other neuromuscular diseases. 

3. Reflex Activity and Higher Nervous Functions 

A reflex is a response of the organism to external or internal stimuli and is 

mediated through a reflex arc. Unconditioned reflexes are innate and maintain vital 

functions such as respiration and cardiac activity. Conditioned reflexes, formed 

through experience, enhance the organism’s ability to adapt to environmental changes. 

Higher nervous activity is associated with the cerebral cortex and determines 

human behavior, thinking, learning, and emotional states. Disturbances in higher 

nervous activity may contribute to the development of neuroses, depression, and 

psychosomatic disorders. 

4. Autonomic Nervous System and Regulation of Internal Organs 

The autonomic nervous system (ANS) regulates the functions of internal 

organs involuntarily and consists of the sympathetic and parasympathetic divisions. 

The sympathetic system activates the body during stress, whereas the parasympathetic 

system promotes rest, recovery, and energy conservation. A balanced interaction 

between these divisions is essential for maintaining physiological homeostasis. 
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Dysfunction of the autonomic nervous system may result in cardiovascular 

diseases, gastrointestinal disorders, and hormonal imbalances. Therefore, 

autonomic regulation holds significant clinical importance in medical practice. 

5. Clinical Significance of Nervous System Physiology 

Disorders of nervous system function underlie severe neurological conditions 

such as stroke, epilepsy, Parkinson’s disease, and Alzheimer’s disease. The 

pathogenesis of these disorders is closely related to alterations in the generation and 

transmission of nerve impulses. 

A thorough understanding of nervous system physiology is essential for early 

diagnosis, effective treatment, and the development of rehabilitation strategies. 

Modern neurology and physiology continue to achieve significant scientific advances 

in elucidating these mechanisms. 

Disorders of Nervous System Function: A Physiological Analysis Using 

Parkinson’s Disease as an Example 

Disturbances in nervous system physiology contribute to the development of 

numerous neurological disorders. Among them, Parkinson’s disease occupies a 

distinct position as a chronic neurodegenerative disorder of the central nervous system. 

This disease is characterized by dysfunction of brain structures responsible for motor 

control, particularly the basal nuclei and the substantia nigra. Under normal 

conditions, neurons located in the substantia nigra produce the neurotransmitter 

dopamine, which plays a crucial role in motor coordination and regulation of muscle 

tone. 

In Parkinson’s disease, the gradual degeneration of dopamine-producing 

neurons leads to impaired synaptic transmission of nerve impulses. From a 

physiological perspective, this results in a loss of balance between excitatory and 

inhibitory processes within neural circuits. Consequently, patients develop 

characteristic symptoms such as tremor (involuntary shaking of the limbs), 

bradykinesia (slowness of movement), muscle rigidity, and postural instability. 

These manifestations highlight the close relationship between nervous system 

dysfunction and both reflex activity and higher nervous functions. 

The autonomic nervous system is also actively involved in the progression of 

the disease. Patients with Parkinson’s disease often exhibit autonomic disturbances, 

including changes in heart rate, orthostatic hypotension, constipation, and impaired 

sweating. These signs indicate a disruption of the physiological balance between the 

sympathetic and parasympathetic divisions. Thus, Parkinson’s disease is not limited 

to motor dysfunction but affects the regulation of the organism as a whole. 

The clinical significance of Parkinson’s disease lies in its value as an important 

model for understanding the fundamental principles of nervous system 

physiology. Alterations in interneuronal synaptic transmission, neurotransmitter 
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metabolism, and reflex mechanisms are clearly demonstrated in this condition. 

Therefore, in physiological science, Parkinson’s disease serves as a key framework for 

studying the integrative nature of nervous system function. 

Treatment strategies for Parkinson’s disease are based on physiological 

principles of nervous system function. For example, levodopa and dopamine agonists 

are used to compensate for dopamine deficiency. These agents partially restore 

synaptic transmission of nerve impulses, thereby improving motor function in patients. 

This therapeutic approach further underscores the practical clinical importance of 

physiological knowledge. 

Conclusion 

The nervous system serves as the principal regulatory and integrative system 

governing all vital processes of the human body. Through the generation and 

transmission of nerve impulses, reflex activity, and autonomic regulation, it ensures 

the coordination of motor, sensory, visceral, endocrine, and psychological functions. 

The physiological integrity of the nervous system is therefore essential for maintaining 

homeostasis and adaptive responses to both internal and external environmental 

changes. 

Disruptions in nervous system physiology can lead to widespread functional 

impairments, affecting not only motor and sensory pathways but also autonomic 

control and higher nervous functions. Such disturbances play a central role in the 

pathogenesis of numerous neurological and psychosomatic disorders, including 

neurodegenerative diseases such as Parkinson’s disease. Alterations in synaptic 

transmission, neurotransmitter balance, and reflex mechanisms underscore the 

integrative nature of nervous system dysfunction and highlight the complexity of its 

regulatory role. 

From a preventive and clinical perspective, maintaining nervous system health 

requires a comprehensive approach that includes adherence to a healthy lifestyle, 

effective stress management, sufficient sleep, and regular physical activity. These 

factors contribute to neuroplasticity, optimize autonomic balance, and reduce the risk 

of functional and degenerative disorders. Early identification of physiological 

abnormalities and timely intervention can significantly improve clinical outcomes and 

quality of life. 

In conclusion, an in-depth understanding of nervous system physiology provides 

a fundamental basis for disease prevention, early diagnosis, and the development of 

effective therapeutic strategies. Integrating physiological knowledge into clinical 

practice enhances the management of neurological disorders and reinforces the pivotal 

role of the nervous system in sustaining overall human health. 
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