
How Does the Nervous System Function?



Overview of Brain Function 
and Structure

The Brain’s Primary Functions
1. Creating a Sensory Reality

– Evolution has equipped each species with a view 
of the world that helps it survive

2. Integrating information
– Current knowledge can be compared with past 

knowledge

3. Producing Behavior
– Example: Movement









Basic Terminology 

• Coronal
– “Of the front” or, in reference to brain sections, a 

viewing orientation from the front

• Sagittal• Sagittal
– Parallel to the length (from front to back) of the skull; 

used in reference to a plane

• Axial
– Top to bottom

• MRI Views





Meningitis



More Surface Features

• Cerebrum
– Major structure of the forebrain, consisting of two 

virtually identical hemispheres (left and right)
– Most recently evolved brain structure in humans

• Cerebellum: “Little brain”• Cerebellum: “Little brain”
– Located in the hindbrain; involved in the coordination of 

motor and possibly other mental processes

• Brainstem
– Central structures of the brain, including the hindbrain, 

midbrain, and diencephalon





Blood Supply

• Surface Blood Vessels
– Anterior, middle, and posterior cerebral arteries
– CVA (stroke)

• Sudden appearance of neurological symptoms as a result 
of severe interruption of blood flowof severe interruption of blood flow









Brain Cells

• Two main types of cells
– Neurons

• Carry out the brain’s major functions
• Approximately 100 billion• Approximately 100 billion

– Glia
• Aid and modulate neuronal activity





Cells cont.

• Nucleus (pl. nuclei)
– A group of cells forming a cluster that can be 

identified with special stains to form a functional 
grouping

• Nerve
– Large collection of axons coursing together outside– Large collection of axons coursing together outside

the central nervous system
• Tract 

– Large collection of axons coursing together inside the 
central nervous system







The Central Nervous System

The Spinal Cord
• Controls most body movements
• Can act independently of the brain
• Spinal reflex• Spinal reflex

– Automatic movement
– Hard to prevent (brain cannot inhibit) 
– Example: Knee-jerk reflex (patellar tendon)



Brainstem

The Brainstem
• Begins where spinal cord enters the skull
• Produces movement and creates a sensory 

worldworld
• Three regions

– Hindbrain
– Midbrain
– Diencephalon





Hindbrain

• Evolutionarily the oldest part of the brain
• Contains

– Cerebellum 
– Reticular Formation – Reticular Formation 
– Pons
– Medulla

• Control of movement





Hindbrain in-depth
• Cerebellum 

– Controls complex movements and has a role in a variety of 
cognitive functions as well

– Size of cerebellum increases with the physical speed and 
dexterity of a species



Hindbrain cont.

• Reticular Formation
– Netlike mixture of neurons (gray matter) and nerve 

fibers (white matter
– Stimulates the forebrain (“Reticular activating system”)

• Regulation of sleep-wake behavior and behavioral arousal• Regulation of sleep-wake behavior and behavioral arousal



Hindbrain part 3 or so

• Pons (“bridge”)
– Connects cerebellum to the rest of the brain
– Controls important movements of the body

• Medulla• Medulla
– Involved with control of breathing and heart rate



The Midbrain

• Tectum (roof of midbrain)
– Sensory processing (visual and auditory) 
– Produces orienting movements

• Tegmentum (floor of midbrain)• Tegmentum (floor of midbrain)
– Eye and limb movements 
– Species-specific behaviors 
– Perception of pain





Diencephanlon

• Hypothalamus
– Feeding
– Sexual behavior
– Sleeping
– Temperature regulation
– Emotional behavior
– Hormone function 

• Through connections with the pituitary gland



More Diencephalon

• Thalamus
– Sensory processing
– Motor processing
– Integrative functions
– Motivation– Motivation
– Memory




