
The CNS: Forebrain

Three principle structures
– Neocortex 

• Regulates various mental activities

– Basal Ganglia
• Control of movement

– Limbic System
• Regulates emotions and behaviors that create 

and require memory





Four Lobes

The Cortex: Four Lobes
• Occipital: Vision
• Parietal: Tactile, association
• Temporal: Visual, auditory, and • Temporal: Visual, auditory, and 

language
• Frontal: Integrates sensory and motor 

functions; planning (executive function)



The Cortex

• Neocortex (“new bark”)
– 6 layers of gray matter
– Creates and responds to a perceptual world

• Limbic Cortex
– 3 or 4 layers of gray matter
– Controlling motivational states



Layers of the Cortex

• Different layers have different cell types
• Density of cells in each layer varies
• Differences in appearance relate to 

function

• Cytoarchitectonic Map (Broadman’s)
– Map of neocortex based on the 

organization, structure, and distribution of 
the cells





Basal Ganglia

Basal Ganglia
• Collection of nuclei just below the white 

matter of the cortex
– Caudate, putamen, globus pallidus, substantia 

nigra, nucleus accumbens, & subthalamic 
nucleus 

• Controls voluntary movement
• Related disorders

– Parkinson’s disease and Tourette’s syndrome





The Limbic System

• Group of structures between the neocortex 
and brain stem
– Cingulate cortex, hippocampus, and 

amygdala
• Regulates• Regulates

– Emotional and sexual behaviors
– Memory
– Spatial navigation





The Olfactory System

Olfactory 
bulbs

Pyriform
Cortex

Thalamus Neocortex



Cranial Nerves



Somatic Nervous System:
Spinal Nerves



The Somatic Nervous System

• Dermatome
– Area of the skin supplied with afferent 

nerve fibers by a single spinal-cord dorsal 
root

• Law of Bell and Magendie
– The general principle that sensory fibers 

are located dorsally and motor fibers are 
located ventrally





The Autonomic Nervous System

• Sympathetic System
– Arouses the body for action (e.g., increase 

heart rate and blood pressure)
– Mediates the “fight or flight” response

• Parasympathetic System
– Opposite of sympathetic: prepares the 

body to “rest and digest”
– Reverses the “fight or flight” responses





Eight Principles of Nervous 

System Function

Principle 1
• The Sequence of Brain Processing Is: 

“ In � Integrate � Out”“ In � Integrate � Out”





Eight Principles of Nervous 

System Function

Principle 2 
• Sensory and Motor Divisions Exist 

Throughout the Nervous System
– Periphery– Periphery

• Cranial and spinal nerves

– Brain
• All the way up the cortex



Principle 3
• Many of the Brain’s Circuits Are Crossed
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Principle 4 
• The Brain is Both Symmetrical and 

Asymmetrical
– Asymmetry is essential for certain tasks
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– Asymmetry is essential for certain tasks
• Language is usually on the left side
• Spatial functions are usually on the right side



Principle 5 
• The Nervous System Works Through 

Excitation and Inhibition
– Excitation: process by which the activity of a 
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neuron is increased
– Inhibition: process by which the activity of a 

neuron is decreased or stopped
– Applies to individual neurons and to nuclei



Principle 6 
• The Central Nervous System Functions on 

Multiple Levels
– “Descent with Modification”
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– “Descent with Modification”
• During evolution, new brain areas were placed on 

top of older ones

– Newer brain levels added increased control 
and processing

– Levels work together to produce behavior



Principle 7
• Brain Systems Are Organized Both 

Hierarchically and in Parallel
– Binding Problem: Because a single sensory 
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– Binding Problem: Because a single sensory 
event is analyzed by multiple parallel 
channels that do not converge onto a single 
brain region, there is said to be a problem in 
binding together the segregated analyses into 
a single sensory experience





Principle 8 
• Functions in the Brain Are Both Localized 

and Distributed
– Because functions (e.g., language) have many 
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– Because functions (e.g., language) have many 
aspects, it is not surprising that these aspects 
reside in widely separated areas of the brain

– Small area of damage = focal symptoms
– Large area of damage = remove entire function


