
Brain and Behaviour 

Week 1: The Human Nervous System 

Chapters 1 & 2 

• Nervous system is not essential for life 

• Life, Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species 

Bilateral Symmetry: one side of NS mirrors other side 

Segmentation: series of similar muscular segments 

Ganglia: clusters of neurons resembling primitive brains 

Chordates: animals possessing a notochord, hollow dorsal nerve cord, pharyngeal slits, an endostyle, and a post-
anal tail at some period of their life cycle  

Humans: primates with colour vision, investment in offspring, large brains for precise skilled movement and 
social behaviour 

• Australopithecus (Lucy) developed bipedalism, tool use 

o Brain size 450 c. c. (1/3 of Sapiens) 

Afferent: sensory info entering the NS 

Efferent: motor info leaving the NS 
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• 3 major cerebral arteries (anterior, middle, posterior) 

Grey Matter: cell bodies, capillary blood vessels, neurons function to collect and modify info 

White Matter: myelinated nerve fibers, function to form connections  

• 4 ventricles in the brain containing CSF 

The Brainstem: where spinal cord enters the skull and extends into forebrain 

o includes the hindbrain, midbrain, diencephalon 

The Forebrain (and Cortex):  

o Neocortex regulates some mental activities 

▪ Frontal Lobe: executive functions, planning, motor cortex, Broca’s Area 

▪ Parietal Lobe: spatial cognition, Wernicke’s Area  

▪ Occipital Lobe: visual processing 

▪ Temporal Lobe: visual, auditory, gustatory processing 

o Basal Ganglia controls voluntary movement 

▪ Substantia nigra, subthalamic nucleus, thalamus 

▪ Parkinson’s disease starts in the substantia nigra 

o Limbic System regulates emotions and behaviours that create and require memory 

▪ Located on each side of the thalamus 

▪ Interconnected with the nucleus accumbens 

The Somatic NS: voluntary control of skeletal muscles 

o Cranial Nerves emerge directly from brain and brainstem (12 pairs) 

o Spinal Nerves carry motor, sensory, autonomic signals between body and spinal cord (31 pairs) 

▪ 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, 1 coccygeal 

▪ Dorsal fibers are afferent 

▪ Ventral fibers are efferent 
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The Autonomic NS: function of internal organs (heart rate, digestion, respiratory rate, pupillary response, 
urination, sexual arousal) 

o Sympathetic and parasympathetic divisions 

Glial Cells: 

o Ependymal small ovoid, secretes CSF 

o Astrocyte star shaped, contributes to neuronal nutrition, support, and repair. Contributes to 
blood-brain barrier 

o Microglial small, derived from blood, removes dead tissue 

o Oligodendroglia CNS myelination 

o Schwann PNS myelination  

 

 

 

10 Principles of the Human NS:  

1. NS produces movement in a perceptual world created by the  brain   

2. Neuroplasticity (re-organization of cortical structures) is evident in the NS of all mammalians brains   

3. Many of the brain’s circuits (inputs and outputs) crossover   

4. The CNS functions on multiple levels which are integrated   

5. The brain is symmetrical and asymmetrical (language)   

6. The brain has both hierarchical circuitry (e.g. vision starts with simplest properties) and parallel 
circuitry (information processed simultaneously across different pathways)   

7. Sensory and motor divisions exist throughout the NS   

8. Sensory input into the brain is divided for object recognition and motor control (will learn about this in 
vision lecture)   

9. Functions in the brain are both localized (specific language abilities have very specific locations) and 
distributed (language itself involves wide regions of the brain)   

10. NS works by juxtaposing excitation and inhibition (think of a movement)   

 

Week 2: Synaptic Transmission and Behaviour 

Chapters 3 & 5 

Afferent/sensory: from tissues and organs to the CNS 
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