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understanding of caring for people with opioid use disorder by changing the culture in
the emergency department setting through education of the disease process,
identification of words that decrease the stigma of persons with OUD, positive body
language, and decreasing withdrawal symptoms and craving.
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Learning Objectives
• The participant will be able to:
• 1.) Identify the reward pathway and Negative Reinforcement pathway in opioid use
disorder, including major neurotransmitter systems and their associated structures.
• 2.) Explain the Disease Model of addiction.

Pre-Test
• 1. True or False: Addiction is not a disease of brain circuitry.

• 2. True or False: Opioids attach to mu receptors on the cell surface.

• 3. True or False: Genetics play a role in the disease of addiction.

Pre-Test Answers
• 1.) FALSE: Addiction is a disease of brain circuitry.
Dysfunction in these circuits leads to characteristic
biological, psychological, social and spiritual
manifestations. This is reflected in an individual
pathologically pursuing reward and/or relief by
substance use and other behaviors.
• 2. TRUE: Mu receptors are distributed widely in the
brain, in the spinal cord, on peripheral neurons, and
digestive tract.
• 3.) TRUE: Genetics DO play a role in addiction, along
with social environment and neurochemicals.

The Disease
Model of
Addiction

The Disease Model
of Addiction
• Like other chronic diseases (heart disease, stroke,
cancer, diabetes, asthma) Drug addiction is a
chronic disease with a strong genetic
predisposition.
• Structural/functional damage to the rewardmotivation center of the brain.
• The connection between addiction and brain
chemistry can not be disputed. Methamphetamines
help the body release more dopamine while
cocaine prevents the reuptake of dopamine—end
result is more dopamine at the synapses
• Bottom line: Addiction is a medical/mental
condition.

Opioid Use
Disorder is
not a Moral
Failing

Vulnerability to Opioid Use Disorder
Social influence
• parents
• siblings
• friends

Biochemical
• opioid receptors
• dopamine
• other transmitters
• intracellular signals
Behavioral
• novelty seeking
• harm avoidance
• impulsivity
• psychiatric disorders

Anokhin et al., 2015
Milivojevic et al., 2012
Reed et al., 2014
Volkow et al., 2016

Genetics

Environment

•Adverse Childhood
• Experiences (ACEs)
•psychiatric disorders
•stressors
•lack of positive
• experiences
Availability
• illicit sources
• prescription
• family and friends

Have you ever
wondered….
• What is an opioid?
• Are opioids and opiates the same thing?
• Opioids may act just like opiates in the human body,
because of the similar molecules.
• opiate - narcotic analgesic derived from the opium
poppy (natural)
• opioid - narcotic analgesic that is at least part
synthetic, not found in nature. The terms are often
used interchangeably.

Opioid/ Opiate
• Drugs derived mainly from opium poppy
• Morphine
• Codeine
• Semisynthetic opioids
• Heroin
• Hydrocodone
• Oxycodone
• Hydromorphone
• Synthetic opioids
• Methadone
• Fentanyl
• Propoxyphene
• Meperidine
• Buprenorphine

Definitions

•
•
•
•
•

Tolerance
Dependence
Withdrawal
Overdose
Addiction

• Tolerance: The need to take more of a drug to achieve
the same effect
• Dependence: The appearance of symptoms in the
absence of the drug

Definitions

• Withdrawal: a substance-specific mental disorder
that follows the cessation of use or reduction in
intake of a psychoactive substance that had been
regularly used to induce a state of intoxication.
• Overdose: Excessive and/or dangerous dose of a drug
• Addiction: Chronic, often times, relapsing brain disease
characterized by compulsive drug seeking and use
despite harmful consequences
• NOTE: Addiction and Dependence are two VERY
DIFFERENT things.

Brain and
Spinal Cord

Central Nervous System
• CNS made up of BRAIN and SPINAL CORD
• Billions of nerve cells known as NEURONS
• Certain parts of the brain receive and integrate information
via pathways made up of the neurons
• When a drug enters the body, it travels quickly to the brain
through the stimulation of neurotransmitter activity
• Results in analgesia, euphoria, sedation when opioids used

Positive Reward
Pathway

Reward Pathway
• Electrical and chemical signals pass between the
neurons and trigger the release of DOPAMINE—the
“pleasure chemical” in VTA. Dopamine travels to
NAc and is widely distributed in the PFC
• Healthy Reward Pathway: Feelings of pleasure in
response to naturally enjoyable stimuli such as food
and sex. Connected to various brain regions
including memory storage, motivates humans to
repeat behaviors for pleasurable results
• Addicted Pathway also called the Negative
Reinforcement Pathway: Brain/Body Hijacks the
healthy reward pathway at the Amygdala and the
person becomes powerless to overcome the
compulsion for more drugs.

Side by Side Comparison
Positive Reward Pathway
• Mesolimbic Pathway

• Consists of a tract of neurons beginning
in the Ventral Tegmental Area (VTA ) and
terminating in the Nucleus Accumbens
(NAc) Dopamine released travels to
receptor sites in Prefrontal Cortex
• Stimulated by things that naturally result
in feelings of satisfaction, pleasure,
happiness, etc.
• Same area stimulated by opioids,
however much more Dopamine releasedeuphoria occurs. Desire to replicate the
level of euphoria may occur resulting in
drug seeking behaviors

Negative Reinforcement Pathway

• Amygdala has a primary role in the
processing of memory, decision-making
and emotional responses
• Cells (Mu receptors) in the Amygdala are
upregulated (grow more) takes more
opioids to keep them satisfied causing
anxiety, fear, distress, dysphoria when
they are not given what they “need”

• Two Choices:

• Avoid things that cause the desires,
cravings (withdrawal occurs)
• Do the things that relieve the anxiety,
fear, distress. See the Mesolimbic
Pathway and natural satisfiers VS Opioid
use

Mu Receptors
• Four types of opioid receptors that have been
identified:
• Mu, Delta, Kappa and ORL-1
• Opioids bind to the Mu receptor causing:
• Analgesia
• Depression
• Euphoria
• Physical Dependence
• Respiratory Depression
• Sedation

Opioid
Receptors (Mu)
in the Brain and
Body

BRAIN
BRAINSTEM
SPINAL CORD
SKIN
INTESTINES

IMMUNE
SYSTEM

Food For Thought…
• Dependence is not the same as
addiction
• Dependence is the presence of
withdrawal symptoms in the
absence of the drug
• Addiction is the same as
dependence PLUS compulsive drug
seeking and use despite harmful
consequences

Light at the end of the
tunnel
• Many studies show a brain with addiction looks
significantly different than a healthy brain
• The brain CAN be retrained—takes time/won’t
happen immediately
• Maybe not fully heal but significantly improvement
in emotional and decision-making capacity CAN be
restored
• MAT may assist in preventing relapse while the brain
is recovering (NEJM,2016)

Other factors shown to
facilitate restoration of the
brain
• Having an adequate support system
• Engaging in healthy exercises/activities
• Eating nutritious food
• Identifying and creating action plans for
triggers
• Utilizing healthy coping mechanisms
• Changing social groups to that of people who
promote recovery

Summary
•

Opioid use disorder is a disease of the brain

•

The disease of addiction includes genetics, social environment and
neurochemical vulnerability

•

Addiction changes brain circuitry

•

There is a reward pathway in the brain (VTA→NAc→Prefrontal Cortex)

•

There is a negative reinforcement pathway in the brain (Amygdala)

•

Both pathways can be stimulated at the same time—like wheels on a
bicycle

•

Opioids attach to the mu receptors found throughout the body. These
receptor sites are “hungry” for the opioid.

•

Up regulation is the formation of more mu receptors on the cells in the
Amygdala and the need for more opioids occurs

•

Less Dopamine is made, and more mu receptors are hungry and need to be
satisfied leading to fear, anxiety, dysphoria, restlessness and cravings.

Summary
• Opioid use disorder is a disease of the brain
• The disease of addiction includes genetics, social environment and neurochemical
vulnerability
• Addiction changes brain circuitry
• There is a reward pathway in the brain (VTA→NAc→Prefrontal Cortex)
• There is a negative reinforcement pathway in the brain (Amygdala)
• Both pathways can be stimulated at the same time—like wheels on a bicycle
• Opioids attach to the mu receptors found throughout the body. These receptor sites
are “hungry” for the opioid.
• Up regulation is the formation of more mu receptors on the cells in the Amygdala and
the need for more opioids occurs
• Less Dopamine is made, and more mu receptors are hungry and need to be satisfied
leading to fear, anxiety, dysphoria, restlessness and cravings.

Post-Test
• 1. Addiction is a disease of genetics, social environment, and ______.
• 2. Opioids attach to the _____ receptors.
• 3. True or False: There are both reward pathways and negative reinforcement
pathways in the brain.

Post-Test Answers
• 1.) Addiction is a disease of genetics,
social environment, and
NEUROCHEMICAL.
• 2.) Opioids attach to the MU receptors
found throughout the brain, spinal cord,
skin, gut, and immune system.
• 3.) TRUE: There are BOTH reward
pathways and negative reinforcement
pathways in the brain.
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