
The Effect of Opioids on Brain 
Function, Pain, and Opioid Use 

Disorder
Carol Ott, PharmD, BCPP 

OUD ECHO

Purdue University College of Pharmacy



Learning Objectives

• Describe the effects of opioids on brain function

• Define the effects of opioids on pain relief over time

• Differentiate between full and partial agonists and
antagonists for opioid use disorder
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Multiple Learning and Memory Systems

Opioids, Nociception (Pain), Anti-Nociception (Analgesia)

https://www.studyblue.com › ... › Pain Management, Analgesia
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This neurocircuitry is just as relevant for other drugs that are misused (i.e., opiates/opioids).

Stages of Addiction

Acute 2nd Stage

Acute 3rd Stage

Koob et al., multiple publications

Chronic 1st and 2nd Stage

Acute 1st Stage

Chronic 3rd Stage [Maintenance]

Chronic 4th Stage

Chronic 5th and 6th Stage

Genes and 
Gene x Environment

Environment and 
Gene x Environment









Summary
• The limbic system, brainstem, and spinal cord are sites of action for 

the opioid drugs

• Pain relief from specific opioid doses decreases over time in
chronic pain leading to the need for increasing doses

• Other types of medications can be useful in pain relief (TCAs, 
NSAIDs, SNRIs)

• Genes and the environment play a significant role in 
neuroadaptation – how our brains are altered physically in the 
process of substance use disorder

• The neurobiology of substance use disorder provides an evidence 
base for the use of medications in treatment


