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OPIOID FUNCTIONS IN THE BODY
brain: pain perception, 
emotion, reward

brainstem: respiratory 
suppression

spinal cord: dampening of pain 
signals

peripheral neurons: curbs pain 
sensation

intestine: inhibition of 
peristalsis







Why Do People Take Drugs 

in The First Place?

To feel 
good

To have new:

feelings

sensations

experiences

and

to share them

To feel 
better
To lessen:

anxiety

worries

fears

depression

hopelessness

pain



Initially, a person takes a drug 
hoping to change his or her mood, 

perception, or emotional state

Translation –

…hoping to change their brains.



• Pain

• Chronic Drug Exposure

• Adolescence

Differential Brain States



Differential Brain States

• Pain

– Subjective emotions associated with pain

– Transitions from acute to chronic pain

• Chronic Drug Exposure

• Adolescence



Nociceptive pathways 

from periphery to brain

Kuner and Flor; 

Nature Reviews Neuroscience, 2017



Changes 

in the 

brain 

during 

chronic 

pain

Kuner and Flor; 2017



Hashmi et al. Brain. 136:2751, 2013

Transition from acute to chronic back pain
Brain representations shift from 

nociceptiove to emotional circuits



Overlap of pain and subjectivity

Apkarian et al., 

Curr Opinion Neurology, 2012







Neuroinflammation co-occurs with chronic pain 

and opioid dependence

Cahill and Taylor, 

Curr Opin Behav Sci, 2017







Why Do People Take Drugs 

in The First Place?

To feel 
good

To have new:

feelings

sensations

experiences

and

to share them

To feel 
better
To lessen:

anxiety

worries

fears

depression

hopelessness

pain



Koob et al., 

Nat Rev Drug Discov. 

8:500–515,2009.



Differential Brain States

• Pain

• Chronic Drug Exposure

- consequence of remapping during abuse

• Adolescence



Acute morphine 

changes 

connectivity

Khalili-Mahani et al., 

Human Brain Mapping, 2012.



Gray matter volume changes following one 

month of daily morphine exposure

Younger et al., 

Pain, 2011
Cortex

Amygdala Hypothalamus



Control Addicted

Cocaine

Alcohol

Heroin

Meth

Dopamine Receptors are Lower in Addiction



Memories Comprise 

a Critical Part of Addiction

It’s about 

people, 

places, 

and 

things.
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Childress et al., Am. J. Psychiatry, 1999



Comparative  Functional 

Neuroanatomy



Addiction; it’s about 

people, places and things

Associative learning:
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Adapted from Volkow et al., Neuropharmacology, 2004

DriveSaliency

Memory

Control

WE  
SURVIVE

Why We Do What We Do…



Adapted from Volkow et al., Neuropharmacology, 2004

DriveSaliency
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Non-Addicted Brain
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Addiction Changes Brain Circuits 

that Govern Decisions

X



Multi-faceted Treatment

Konova et al.,

Neurosci & 

Biobeh Rev

37:2806, 

2013.



Differential Brain States

• Pain

• Chronic Drug Exposure

• Adolescence



“Rapidly changing 

wiring leads to 

mental agility –

and risky 

behavior”

By Jay N. Giedd



Gogtay et al., 

PNAS 2004

Healthy brain development 



Sowell et al. The Neuroscientist, 2004. 

Patterns of cortical 

maturation during 

development 

Child to Adolescent

Adolescent to Adult
Sowell et al. 2012



Sowell et al. The Neuroscientist, 2004. 

Cortical development 

and decision making

GO

Adolescent to Adult

Drive

Memory

Control

Reward   



“Rapidly changing 

wiring leads to 

mental agility –

and risky 

behavior”

By Jay N. Giedd

Time of increased vulnerability 

to developing substance use 

disorders.  With potential for 

long-term consequences. 



In Conclusion,

It is Important to:

• Understand the neuroscience of drug abuse

• Understand risk factors and protective factors

• Teach coping skills that allow good decision making

• Treatment does work!



NIDA Public Information:  
www.nida.nih.gov

www.drugabuse.gov

http://www.nida.nih.gov/
http://www.drugabuse.gov/

