
CNS and ANS





Studying the Brain

Awake but quiet (alpha waves)

Awake during intense mental activity (beta waves)

Asleep
Delta waves REM sleep Delta waves



CNS composed of:

• Grey matter 

• Unmyelinated axons

• Dendrites and cell 
bodies

• White matter 

• Myelinated axon tracts





The Brain:  A Quick Tour



Frontal Lobe

• Control of skeletal 
muscles

• Personality

• Concentration

• Planning

• Decision making

• Verbal communication



Parietal Lobe

• Somatesthetic 
sensation

• Speech 
comprehension

• Word formation

• Interpretation of 
textures and shapes



Temporal Lobe

• Interpretation 
of auditory 
information

• Storage 
(memory) of 
sounds 



Occipital Lobe

• Vision

• Perception and 
understanding 
of visual images

• Correlating new 
images w/ 
previous images

• Eye movement 
and focusing



Cerebral Lateralization

• Contralateral control due to the decussation 
of fibers

• Specialization in one hemisphere or the other 
for various functions





Are You a Left-Brain or 
Right-Brain Person?

Take the quiz on the Penguin Prof
 Resources Page and find out



Right Hemisphere

• Visuospatial tasks

• Memory of non-verbal 
experiences

• Comprehension of patterns 
and part/whole relationships

• Music composition (but not 
analysis)

• Recognition of people based 
on facial features



Left Hemisphere

• Analytical ability 

• Language

• Memory of verbal 
experiences



Language



Aphasia
• Expressive aphasia (Broca’s aphasia) = 

inability to speak, often with right-sided 
weakness or paralysis

• Patients may be able to speak in a 
limited way but with great effort; they 
do understand language and are 
therefore aware of their inability to 
communicate

• “"Walk dog," could mean "I will take 
the dog for a walk,” “please take the 
dog for a walk" or even "the dog 
walked out of the yard.”  



Aphasia
• Receptive aphasia (Wernicke’s aphasia) 

= inability to convey meaning, difficulty 
understanding themselves and others

• Patients speak in long, meaningless 
phrases and create their own 
words

• “"You know that smoodle pinkered 
and that I want to get him round 
and round take care of him like you 
want before,” meaning "The dog 
needs to go out so I will take him 
for a walk.”





Aphasia

• Singing and Melodic Intonation Therapy

• The majority of cases of aphasia 
occur as a result of stroke

• Since Broca’s area is on the left side 
of the brain, but singing capabilities 
are stored in the right hemisphere, 
this has been a great tool for 
patients with Broca’s aphasia



Basal Ganglia
• Voluntary motor control

• Controls habitual 
behaviors including eye 
movements and bruxism 
(clenching of the jaw)

• Affected by Parkinson’s 
disease and Huntington’s 
disease

• Implicated in Tourette’s 
syndrome and OCD



Limbic System

• Includes the amygdala, 
hippocampus 

• Controls emotion, 
motivation, memory

• Aggression, fear, feeding, 
sex, goal-directed behavior, 
etc. 







Memory

• Memory has 2 different time-
scales:  

• 1.  Short-term memory

• seconds to minutes

• 2.  Long-term memory

• minutes, hours, days, weeks, 
years

• Memory Consolidation (1! 2)







There is 
something that 
ALL Alzheimer’s 
patients respond 

to...



Diencephalon





Thalamus

• Relay center for 
all sensory info 
except smell

• Choroid plexus 
is where CSF is 
formed



Hypothalamus



Pituitary Gland 

• "The Master Gland“

• Oxytocin

• ADH

• Prolactin

• GH

• FSH

• LH

• Etc.



DIENCEPHALON

• Pineal Gland:  melatonin 
secretion

• Why do we sleep?





Brain Stem

• Connects spinal cord to 
brain

• Pons ( = bridge)

• Relay station 
between cerebellum 
and cerebrum

• Respiratory centers



Brain Stem

• Medulla oblongata

• Vital centers for many involuntary processes 
including breathing, blood pressure regulation, 
swallowing, vomiting

• Reticular Formation

• Consciousness, arousal, sleep, muscle tone, 
pain(?)

• Neurons originating here form the diffuse 
modulatory systems (4) named for their NTs



Hindbrain:  Cerebellum

• Motor control

• Does not initiate movement, but 
contributes to coordination, 
precision and accurate timing

• Cerebellar damage does not 
result in paralysis, but instead 
produces disorders in fine 
movement, equilibrium, posture 
and motor learning



Diffuse Modulatory System





Serotonin

When you feel happy, you smile 
AND

when you smile, you feel happy.

Diffuse Modulatory System



• Dopamine:  the 
pleasure molecule

• exhilaration, energy, 
euphoria, giddiness, 
focused attention, 
heightened 
sensations

• reward centers, 
addictive behavior

Diffuse Modulatory System



Dopamine



Dopamine

• PET scans of addicts (top row) vs. non-addicts 
(bottom row)

• Addicts have fewer dopamine receptors in their 
brains, so weaker dopamine signals are sent 
between neurons



The Autonomic Nervous 
System



The Autonomic Division

Controlled by the limbic 
system, medulla oblongata 
and the hypothalamus



Parasympathetic 
(Craniosacral) 

Division



Sympathetic 
(Thoracolumbar) 

Division



Divisions of the  
Autonomic Nervous System

• Sympathetic Division 

• 'Flight or fight' system

• Parasympathetic Division 

• Maintains homeostasis under normal 
circumstances 

• ‘Rest and Digest’ system







The Autonomic Division

• Can function in the absence of innervation.  

• WHAT?



Questions...

• Why are there 2 neurons in the efferent 
pathway?

• Why have ganglia in the ANS but not in the 
somatic motor division?

• If the ANS effectors can function without 
ANS innervation, why are the neurons there?


