
1 
 

Nervous System 

 

 

 

 

1. Introduction to the Nervous System 

The nervous system is a complex and vital system in the human body responsible for transmitting 

and processing information. It plays a crucial role in controlling various bodily functions, allowing 

us to interact with our environment, experience sensations, and perform voluntary and involuntary 

actions. 

2. Anatomy of the Nervous System 

• The nervous system is divided into two main components: 

2.1. Central Nervous System (CNS) 

• The CNS consists of the brain and spinal cord. 

• The brain is the control centre of the nervous system and is responsible for processing 

sensory information, thoughts, emotions, and complex tasks. 

• The spinal cord connects the brain to the rest of the body and serves as a pathway for 

transmitting signals between the brain and peripheral nervous system. 

2.2. Peripheral Nervous System (PNS) 

• The PNS includes all the nerves and ganglia outside the CNS. 

• It further divides into the somatic and autonomic nervous systems. 

2.2.1. Somatic Nervous System (SNS) 

• The SNS controls voluntary muscle movements and transmits sensory information from the 

body to the CNS. 

• It allows us to consciously interact with our environment and perform activities such as 

walking, talking, and writing. 
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2.2.2. Autonomic Nervous System (ANS) 

• The ANS regulates involuntary bodily functions such as heartbeat, digestion, and breathing. 

• It can be further divided into the sympathetic and parasympathetic nervous systems. 

2.2.2.1. Sympathetic Nervous System 

• The sympathetic system prepares the body for "fight or flight" responses in stressful 

situations. 

• It increases heart rate, dilates airways, and redirects blood flow to muscles, preparing the 

body to respond to threats. 

2.2.2.2. Parasympathetic Nervous System 

• The parasympathetic system promotes "rest and digest" activities. 

• It slows heart rate, constricts airways, and aids in digestion and energy conservation. 

3. Neurons: Building Blocks of the Nervous System 

• Neurons are the fundamental units of the nervous system responsible for transmitting 

electrical and chemical signals. They consist of several key components: 

3.1. Cell Body (Soma) 

The cell body contains the nucleus and other organelles vital for the neuron's metabolic functions. 

3.2. Dendrites 

• Dendrites are branched extensions that receive signals from other neurons or sensory 

receptors. 

3.3. Axon 

• The axon is a long, thin projection that carries signals away from the cell body toward other 

neurons or effector cells (muscles or glands). 

3.4. Synapses 

• Synapses are specialized junctions between neurons where signals are transmitted from 

one neuron to another. 

• Neurotransmitters are chemical messengers released at synapses to facilitate 

communication between neurons. 

4. Types of Neurons 

• There are three main types of neurons, each with specific functions: 

4.1. Sensory Neurons 

• Sensory neurons transmit information from sensory receptors (e.g., in the skin or eyes) to 

the CNS. 

• They allow us to perceive external stimuli, such as touch, light, and temperature. 

4.2. Motor Neurons 

• Motor neurons carry signals from the CNS to muscles and glands. 

• They control voluntary muscle movements and regulate glandular secretions. 

4.3. Interneurons 
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• Interneurons, also known as association neurons, are found in the CNS. 

• They process and integrate information received from sensory neurons, facilitating complex 

responses and decision-making. 

5. Transmission of Nerve Impulses 

• The transmission of nerve impulses involves a series of electrical and chemical events: 

5.1. Resting Membrane Potential 

• Neurons have a resting membrane potential due to the unequal distribution of ions across 

their cell membranes. 

• This potential is maintained by ion pumps and channels. 

5.2. Action Potential 

• An action potential is a brief, rapid change in membrane potential that propagates along the 

axon. 

• It occurs when a stimulus depolarizes the membrane, allowing sodium ions to enter the cell. 

5.3. Synaptic Transmission 

• When an action potential reaches the axon terminal, it triggers the release of 

neurotransmitters into the synaptic cleft. 

• Neurotransmitters bind to receptors on the postsynaptic neuron, either excitatory or 

inhibitory, altering its membrane potential. 

5.4. Summation 

• Summation is the process of integrating excitatory and inhibitory signals to determine 

whether an action potential is generated in the postsynaptic neuron. 

6. Brain: Control Centre of the Nervous System 

• The brain is the most complex organ in the nervous system and consists of several distinct 

regions, each with specific functions: 

6.1. Cerebrum 

• The cerebrum is the largest part of the brain and is responsible for higher cognitive 

functions, such as thinking, memory, language, and conscious perception. 

6.2. Cerebellum 

• The cerebellum coordinates voluntary muscle movements and helps maintain balance and 

posture. 

6.3. Brainstem 

• The brainstem includes the medulla oblongata, pons, and midbrain. 

• It regulates basic functions like breathing, heart rate, and sleep-wake cycles. 

6.4. Thalamus and Hypothalamus 

• The thalamus acts as a relay station for sensory information. 

• The hypothalamus controls homeostasis, regulating temperature, hunger, thirst, and 

hormone production. 
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6.5. Limbic System 

• The limbic system is involved in emotion, motivation, and memory. 

• Key structures include the amygdala and hippocampus. 

7. Spinal Cord: Communication Highway 

• The spinal cord is a cylindrical bundle of nerves that connects the brain to the rest of the 

body. It serves multiple functions: 

7.1. Reflex Arcs 

• Reflex arcs allow for rapid, involuntary responses to stimuli. 

• They involve sensory neurons, interneurons, and motor neurons within the spinal cord. 

7.2. Pathway for Sensory and Motor Signals 

• The spinal cord serves as a conduit for sensory information traveling to the brain and motor 

commands originating in the brain. 

8. Disorders and Diseases of the Nervous System 

• Numerous disorders and diseases can affect the nervous system, including: 

8.1. Neurodegenerative Diseases 

• Alzheimer's disease, Parkinson's disease, and amyotrophic lateral sclerosis (ALS) are 

examples of neurodegenerative diseases characterized by the gradual loss of neurons. 

8.2. Stroke 

• A stroke occurs when blood flow to the brain is disrupted, leading to brain damage and 

neurological deficits. 

8.3. Epilepsy 

• Epilepsy is a condition characterized by recurrent seizures due to abnormal electrical 

activity in the brain. 

8.4. Multiple Sclerosis (MS) 

• MS is an autoimmune disorder that damages the myelin sheath around neurons, leading to 

communication breakdown. 

8.5. Peripheral Neuropathy 

• Peripheral neuropathy results from damage to peripheral nerves and can cause symptoms 

such as numbness, tingling, and muscle weakness. 

9. Nervous System Development and Plasticity 

• The nervous system undergoes significant development throughout life: 

9.1. Embryonic Development 

• The nervous system begins to form in the embryo from the neural tube. 

• It undergoes various stages of development, including neural proliferation, migration, 

differentiation, and synapse formation. 

9.2. Neuroplasticity 
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• Neuroplasticity refers to the brain's ability to reorganize itself by forming new neural 

connections throughout life. 

• It is crucial for learning, memory, and recovery from injuries. 

10. Conclusion 

In summary, the nervous system is a complex and intricately organized network of structures and 

cells that enable communication and control within the human body. From its central command 

centre in the brain to the intricate network of peripheral nerves, the nervous system is responsible 

for everything from simple reflexes to complex cognitive processes. Understanding its structure 

and function is essential for comprehending human physiology and addressing neurological 

disorders and diseases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


