
Control & Coordination Overview

Lecture Notes on Peripheral Nervous System

Peripheral Nervous System (PNS)

The Peripheral Nervous System (PNS) connects the Central Nervous System (CNS) to the rest of the 
body. It includes all the nerves outside the brain and spinal cord. The PNS is divided into two main 
parts: the somatic nervous system and the autonomic nervous system.

Cranial and Spinal Nerves

Cranial Nerves: There are 12 pairs of cranial nerves that emerge directly from the brain. These 
nerves primarily serve the head and neck region, controlling sensory and motor functions. 
Examples include the optic nerve (vision), olfactory nerve (smell), and facial nerve (facial 
movements).

Functions:
Sensory: Carry sensory information from the sensory organs to the brain.
Motor: Carry motor commands from the brain to the muscles.
Mixed: Carry both sensory and motor information.

Spinal Nerves: There are 31 pairs of spinal nerves that emerge from the spinal cord. These 
nerves innervate various parts of the body, providing both sensory and motor functions.

Functions:
Sensory: Transmit sensory information from the body to the spinal cord.
Motor: Transmit motor commands from the spinal cord to the muscles.
Mixed: Carry both sensory and motor information.

Reflex Action

Reflex actions are rapid, involuntary responses to stimuli that do not involve the conscious part of the 
brain. These actions help protect the body from harm and maintain homeostasis.

Mechanism of Reflex Arc:
1. Receptor: Detects the stimulus (e.g., pain receptor in the skin).
2. Sensory Neuron: Transmits the sensory information from the receptor to the spinal cord.
3. Interneuron (Relay Neuron): Processes the information in the spinal cord and forms a 

response.
4. Motor Neuron: Carries the response signal from the spinal cord to the effector.
5. Effector: Performs the action (e.g., muscle contraction to withdraw the hand).

Examples of Reflex Actions:
Knee-Jerk Reflex: A stretch reflex where tapping the patellar tendon causes the quadriceps 
muscle to contract, resulting in a kicking motion.
Withdrawal Reflex: When touching a hot object, the immediate withdrawal of the hand to 
prevent injury.
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Voluntary and Involuntary Actions

Voluntary Actions: Actions that are under conscious control. These actions are initiated by the 
cerebral cortex and involve the skeletal muscles.

Examples: Walking, talking, writing.
Involuntary Actions: Actions that occur without conscious control. These are controlled by the 
autonomic nervous system and involve smooth muscles, cardiac muscles, and glands.

Examples: Heartbeat, digestion, reflex actions.

Difference between Voluntary and Involuntary Actions

Control:
Voluntary Actions: Controlled consciously by the brain.
Involuntary Actions: Controlled unconsciously by the autonomic nervous system or through 
reflex arcs.

Muscle Type Involved:
Voluntary Actions: Involve skeletal muscles.
Involuntary Actions: Involve smooth muscles, cardiac muscles, and glands.

Examples:
Voluntary Actions: Lifting an object, speaking.
Involuntary Actions: Breathing, peristalsis in the intestines.

Pathway:
Voluntary Actions: Involve complex pathways and higher brain centers.
Involuntary Actions: Often involve simple pathways and lower brain centers or spinal cord.

Summary

The Peripheral Nervous System (PNS) connects the CNS to the body through cranial and spinal nerves, 
facilitating communication between the brain and various body parts. Reflex actions provide rapid, 
involuntary responses to stimuli for protection and maintenance of homeostasis. Voluntary actions 
are under conscious control and involve skeletal muscles, whereas involuntary actions are automatic 
and involve smooth and cardiac muscles, as well as glands. Understanding these components and 
their functions is crucial for comprehending how the nervous system controls and coordinates body 
activities.
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