
Take Home Lessons from Today  9-19-23 
 

1. Brain anatomy basics:  There are four general areas in all animal brains; starAng boBom to top, they are 
the spinal cord, the hindbrain, the midbrain and the forebrain.  In human brains, the hindbrain is 
called the cerebellum and the forebrain is called the cerebrum.  The human cerebrum is much larger 
than other animals.  It has an outer layer called the cerebral cortex that has four lobes; the frontal lobe, 
the temporal lobe, the parietal lobe and the occipital lobe. 

 

2. Underneath the cerebral cortex there are many other disAnct areas of the brain including the limbic 
lobe, the corpus callosum, the thalamus, the hypothalamus, the mamillary body, the pituitary gland, 
the medulla oblongata, the pons, and the pineal gland, among several others we are not menAoning.  
Areas referred to as “gray maBer” (i.e. the cerebrum) are mostly dendrites, cell bodies and synapses 
while “white maBer” are mostly axons, the white color coming the myelin sheaths proteins. 
 

3. The key concept about brain anatomy is that specific areas of the brain are responsible for specific 
func8ons.  These have been mapped accurately and include areas associated with planning, aBenAon, 
decision-making, movement, speech, smell, touch, taste, hearing, vision, movement coordinaAon, 
memory processing, emoAon, heart rate and breathing. 
 

4. Neurons interconnect all of the func8onal areas of the brain in complex ways, facilitaAng 
communicaAon and allowing for coordinaAon between the different funcAons.   
 

5. A neuronal signal enters the brain, generally from the senses, is processed in the appropriate area 
then a?er it is interpreted, a signal is forwarded to different areas that generate an appropriate 
response or ac8on.  The various connecAons between neurons facilitate appropriate responses 
through direct axonal connecAons.  These connec8ons are created during brain development in the 
first years of life.  Connec8ons that are used survive, neuronal connec8ons that are not used during 
development are “pruned”.  Early experiences leave permanent pathways and connecAons in the 
brain. 
 

6. For our study of happiness, the limbic system in the interior of the brain is important.  The limbic 
system controls the release of the neurotransmiEers important for emo8ons, mood and reward.   
 

7. Rewarded behaviors are reinforced through release of neurotransmiEers such as dopamine, 
serotonin and oxytocin from specific areas of the limbic system.  The neurotransmiBers spread 
through other appropriate areas of the brain, thereby modifying how those neurons respond to inputs 
in their dendrites and how they fire.  This is the mechanism in which behavior, mood and feelings are 
controlled based on experience.   
 

8. These neurotransmiBers, especially dopamine, ocytoxin and the endorphins create the percepAon of 
happiness.  The release of these molecules in the limbic system of the brain is the physical source of 
feeling happy. 
 

9. People behave in ways that are reinforced by these neurotransmiEer reward mechanisms, leading to 
repeated rewarded behaviors.   

 

10. Addic8on occurs when these reward pathways are s8mulated directly or indirectly by a substance.  
OZen the direct sAmulaAon process replaces and blocks the reward mechanism for normally rewarded 
behaviors, explaining why addicAon oZen leads to collapse/loss of everything that makes non-addicted 
people happy. 

 
 



Basic Components of all animal brains.        Basic Components of human brains.                     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Lobes of the human forebrain (cerebrum) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Dopamine Reward System                                                           Serotonin Reward System 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
Dopamine and Serotonin Reward Systems                               Oxytocin Reward System                             


