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Vulnerability to Addiction 















Genetics 





Brain and Behavior:  
The 2-Way Street 



Time for anatomy 
Let’s start small 



Each neuron with 6,000-

10,000 connections to 

other cells. These are 

pyramidal cells in the 

cortex, radiating in 

toward the white matter 

regions. 



What they 

actually look 

like 

http://www.sciencedirect.com/science?_ 



Two neurons – one 

green, one blue – 

synaptic connection 

regions in yellow. 

The bulbs are called 

spines and they are 

the beginning points 

of receptivity. Some 

will become 

dendrites. 



Neurotransmitters 

• Neurotransmitters







Memory and its structures 







What is the arousal system? 
 

Time to talk Limbic 







This shows reduced blood flow in the frontal cortex with depression 







Sporns, O. (2011). Networks of the Brain. Cambridge, MA: MIT Press. Sporns bathed neurons in 

NMDA (the neurotransmitter than activates long term potentiation memory. One can see the 

growth of connectivity in a short time.  

Neural dendritic growth: 

synaptogenesis 



Reward, Pleasure, Memory 









Healthy brain from the top 

AMEN CLINIC BRAIN  

SPECT GALLERY 

 



Drug user’s brain from the top 
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Healthy brain from the underside 
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Drug user’s brain from the under side 

http://www.amenclinic.com/bp/spect_rotations/viewimage.php?img=da_CS.gif 
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A “normal” brain and the brain of a person with 7 years of opiate use 



 

The meth 

user’s brain  

(drug free) 

shows lower 

levels of 

dopamine 

because the 

brain has 

learned how to 

accommodate 

the high levels 

of artificially 

induced 

dopamine. 





Brain Functioning Under Other 
Insults - Similar to Addiction 





Are the changes from drug use 
permanent? 



Imaging the underside: Extensive HX Alcohol 
and Cocaine – Before and After TX 

Before                                              After 
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This set of images, a composite of 13 
brains during development, shows 

how the cortex goes through changes 
during adolescence. The purple color 
shows the replacement of gray matter 

in the cortex throughout 
development.  By age 20, the brain is 

essentially complete in cortical 
development. 

(Science, 2002).   

















How Healthcare Providers View It 




















































