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Description    
Neurophysiology is a subfield of physiology that 
focuses on the study of the nervous system’s 
functions and the complex interactions between 
its components. This discipline combines 
elements of neuroscience and physiology to 
understand how the brain, spinal cord, and 
peripheral nerves communicate with each other 
and influence behaviour, cognition, and bodily 
functions. By investigating the electrical and 
biochemical processes that underlie neural activity, 
neurophysiology plays a potential role in advancing 
our understanding of health, disease, and the 
mechanisms of neural communication.
Structure and function of the nervous system
The nervous system is divided into two main parts: 
the central nervous system (CNS), which includes 
the brain and spinal cord, and the peripheral 
nervous system (PNS), which encompasses all 
the nerves that branch out from the CNS. The CNS 
serves as the primary control center for processing 
information and coordinating responses, while 
the PNS connects the CNS to the rest of the 
body, allowing it to transmit signals to and from 
peripheral organs and tissues.
Neurons are the fundamental units of the nervous 
system, specialized cells that transmit information 
through electrical impulses and chemical signals. 
Dendrites receive signals from other neurons, 
while the axon transmits impulses away from the 
cell body. Neurotransmitters, which are chemical 
messengers, facilitate communication between 
neurons at synapses, allowing for the transmission 
of information throughout the nervous system.
Electrical properties of neurons
The electrical properties of neurons are central 

to neurophysiology. Neurons generate electrical 
signals known as action potentials, which occur 
when a neuron’s membrane potential changes 
rapidly in response to stimuli. This change is 
primarily due to the movement of ions across the 
neuronal membrane, facilitated by specialized ion 
channels. When a neuron is at rest, it has a negative 
membrane potential, primarily maintained by 
the distribution of sodium (Na+), potassium (K+), 
chloride (Cl-), and other ions.
When a neuron is stimulated, ion channels open, 
allowing Na+ ions to flow into the cell, causing 
depolarization and the generation of an action 
potential. This rapid change in electrical potential 
travels along the axon to the synapse, where 
neurotransmitters are released into the synaptic 
cleft to communicate with the next neuron. The 
ability of neurons to fire action potentials and 
communicate with each other is fundamental to all 
aspects of neural function, from reflexes to complex 
cognitive processes.
Neurotransmission and synaptic plasticity
Neurotransmission is the process by which 
signalling molecules, known as neurotransmitters, 
are released by neurons and bind to receptors on 
neighbouring neurons. This binding can result in 
either excitatory or inhibitory effects, influencing 
whether the receiving neuron will generate an 
action potential. Various neurotransmitters, such 
as dopamine, serotonin, glutamate, and Gamma 
Amino Butyric Acid (GABA), play critical roles in 
mood regulation, cognition, motor control, and 
other essential functions.
One of the key concepts in neurophysiology is 
synaptic plasticity, the ability of synapses to 
strengthen or weaken over time, based on activity 
levels. This property is potential for learning and 
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memory, as it allows the nervous system to adapt to 
new experiences. Long-Term Potentiation (LTP) and 
long-Term Depression (LTD) are two mechanisms of 
synaptic plasticity that enhance or diminish synaptic 
strength, respectively, influencing how information 
is processed and stored in the brain.
Neurophysiology in health and disease
Understanding neurophysiology is vital for 
diagnosing and treating neurological disorders, such 
as epilepsy, Parkinson’s disease, multiple sclerosis, 
and neurodegenerative conditions. By examining 
the electrical activity of neurons through techniques 
such as electroenc-Ephalo Graphy (EEG) and Electro 
Myo Graphy (EMG), researchers and clinicians can 
gain insights into abnormal neural activity and its 
effects on behaviour and bodily functions.
Moreover, advancements in neurophysiology have 
led to the development of novel therapies, including 
neurostimulation techniques like Transcranial 
Magnetic Stimulation (TMS) and Deep Brain 

Stimulation (DBS). These approaches harness the 
principles of neurophysiology to modulate neural 
circuits and alleviate symptoms in patients with 
various neurological and psychiatric conditions.

Conclusion
In summary, neurophysiology is a dynamic and 
essential field that explores the functions of the 
nervous system at both cellular and systemic levels. 
By investigating the electrical and chemical processes 
that govern neural communication, neurophysiology 
enhances our understanding of how the brain and 
nervous system contribute to behavior, cognition, 
and overall health. As research continues to evolve, 
neurophysiology holds the potential to unlock 
new therapeutic avenues and improve the quality 
of life for individuals affected by neurological 
disorders. The interplay between basic science and 
clinical application underscores the importance of 
neurophysiology in advancing our knowledge of the 
intricate workings of the nervous system.


