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““INDECENTINDECENT
EXPOSUREEXPOSURE””

The Neurobiology of Addiction

             PRESENTED BY
THOMAS HEDLUND, MFT.

Indecent Exposure !Indecent Exposure !
• “The Brain Is The Soul's Fragile

Dwelling Place.”     
Shakespeare  

“Only we in our arrogance reach out 
beyond that to which we belong in 
some empty search for freedom.”

Rilke
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DRUG ADDICTION IS A COMPLEX ILLNESSDRUG ADDICTION IS A COMPLEX ILLNESS

www.drugabuse.gov

Definitions
Addiction is not:

– Experimental drug use
– Recreational (casual) use
– Circumstantial use

(Drug-taking is not compulsive
drug-seeking and drug-taking)
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?

Shame
• “Shame strikes at the heart of man

(woman)….shame is felt as an inner
torment, a thickness of  the
soul….defeated, alienated, lacking in
dignity or worth.”

» Silvan Tomkins
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“…..Exhilarating and lasting
euphoria……….

You perceive increase in self
control and possess more
vitality and capacity for work.”

Freud
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Donations can be made after the workshop !Donations can be made after the workshop !

NON-NON-
PROBPROB
USEUSE

AT-AT-
RISKRISK
USEUSE

ABUSEABUSE DEPDEP

Use
Consequences
Repetition
Loss of control, preoccupation, compulsivity, physical dependence

--
--
--

++
--
--

++
-/+-/+
--

++
++
++

++
++++
++
++

AA

BB

SS

TT

II

NN

EE

NN

CC

EE

Spectrum of Alcohol Use



6

No one wants to be a drug addict or alcoholic, but this doesn't
stop people from getting addicted.  The most commonly asked
question is - how? How could this happen to my son, my
daughter, my spouse?  And why won’t they stop?

The first thing to understand about addiction is that mind-
altering drugs are basically painkillers. For drugs to be
attractive to a person, there must first be some underlying
unhappiness, sense of hopelessness, or physical pain.
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The cycle of addiction begins when a person has some problem,
sense of unease or physical discomfort. The use of mood altering
substance provides temporary relief from worry or boredom – or
provides an avenue for connecting with others.

As the person drinks or tries drugs, the alcohol or drugs APPEAR to
solve their problem. They feel better, more relaxed, talkative, more
social – more popular.  Because they now SEEM better able to deal
with life, the drugs become valuable to them.
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Changes in behavior can be seen by others.  Increased absences
from work, trouble getting up in the mornings, blaming others for
their actions and wanting family members or friends to make
excuses for them.

They lose the ability to control their use and disregard the
consequences of their actions. They are trapped. Whatever problem
they were initially trying to solve has now faded from memory.

As addiction progresses, the
person will become increasingly

haggard and ill-tempered. They will
be riding on a drug or alcohol

induced emotional roller-coaster
which may actually be mistaken for

mental illness.

They may seem very "up" and
enthusiastic when high, but

become depressed and lethargic
when the drugs wear off.   At this

point, the addict is stuck in a
vicious downward spiral.

Whether they want to stop or not,
they are trapped. By now, the

drugs have changed them both
physically and mentally.
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When a person attempts to
stop taking a drug, receptor
sites in the brain that have
adapted to large amounts of
the drug metabolite are now
forced to deal without.

The brain “requests” the
addict to give it more of the
drug. One way to end this
“craving” is to take more
drugs and the cycle begins
all over again.

Long-term addiction can cause
one's personality to change. This
is called the Biochemical
Personality. Some of the
characteristics are:

Mood swings
Unreliable. Unable to finish
projects.
Unexpressed resentment and
secret hatreds.
Dishonesty. Lies to family,
friends, employers.
Withdraws from those who love
him. Isolates self.
May appear chronically
depressed.
May begin stealing from family
and friends.
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Six Brain Changes Caused bySix Brain Changes Caused by
AddictionAddiction

1. Change in glucose Metabolism.

2. Change in sensitivity to environmental cues.

3.  Down regulation of neuro receptors.

4.  Loss of PFC volume due to neuro toxicity.

5.  Priming effect (Hypothalamic sensitivity)

6. Change in brain cell function due to neurotoxicity
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Three part brain andThree part brain and
addictionaddiction

Memory systems of theMemory systems of the
brainbrain
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Addicted Brain Function
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When infants are not in homeostatic
balance or are emotionally dysregulated
(distressed), they are at the mercy of these
states.  Until these states are brought
under control, infants must devote all their
regulatory resources to reorganizing them.

 While infants are doing this, they can do
nothing else.
             

Schore

( Indecent Exposure ? )
Affect Dysregulation

• Scientist believe that for people with
alcoholism, the act of drinking itself
becomes wired into this survival
circuitry and literally hijacks the
brain.

• The smell of beer – or any of a
number of customized cues – can
make a person with alcoholism
crave alcohol as strongly as hunger
and thirst make everyone want to
eat food and drink water.

Alcoholism and survival
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        Memories pleasure in the right Memories pleasure in the right amygdalaamygdala

Selective Brain Activation
accompanies craving.

  Neutral Cues Craving
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Your brain on drugsYour brain on drugs

1-2 Min 3-4 5-6

6-7 7-8 8-9

10-
20

20-30

COCAINE EFFECTSCOCAINE EFFECTS

9-
10

Dopamine receptor changes
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Dopamine receptor recovery

Data Supporting Genetic
Influences

• 4x ↑ risk in 1° relatives
• MZ / DZ concordance = 2 / 1
• Adopted away children 4x ↑ risk
• Animal breeding / QTL work
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Anecdotal proof that addiction is genetic !

Genetics of addiction
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Imaging effects of cigarettes on theImaging effects of cigarettes on the
Human BrainHuman Brain

Smoking reduces one of the enzymes that controls the
concentration of dopamine in brain

non-smoker     smoker
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Imaging alcoholImaging alcohol’’s effects on thes effects on the
Human BrainHuman Brain

PET scanning detects profound reductions of
brain function with alcohol intoxication.

sober

intoxicated (1g/kg)

Alcohol Effects
O

HO
HO OH

OH

18F

Effects of chronic alcoholEffects of chronic alcohol

Control Alcoholic
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The Drug Abuser's Brain
      Comparison               Cocaine Abuser          Cocaine Abuser
          Subject                         (1 week)                     (3 months)

Low frontal metabolism may contribute
to the loss of control seen in addiction

COCAINE DETERIORATIONCOCAINE DETERIORATION

GLUCOSE RECOVERYGLUCOSE RECOVERY
FROM COCAINEFROM COCAINE
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Alcoholism and neurotoxicity
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Neuroadaptation Neuroadaptation to presence of drugs causes mood  andto presence of drugs causes mood  and
behavioral changes as the brain keeps trying to adjust.behavioral changes as the brain keeps trying to adjust.

use
abuse

dependency
addictionearly

middle

late

abstinence
recovery

Addiction’s impact on the family system over time

Addiction’s impact on the family
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Addiction’s impact
over generations

Generation 1

Generation 2

Generation 3Multigenerational stress
and loss of developmental skills

“The sins of the parents shall be visited on to the heads
of the grandchildren unto the fourth and fifth generation”

Marijuana / Cannabis
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   Some facts about marijuana
Effects four different neurotransmitters
These “receptor” sites in the brain effect

memory            attention
awareness        goal oriented behavior

THC receptors are also abundant in the
immune system

THC targets a universal cell receptor that
regulates cell function and plays a role in
how cells communicate.
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What happens when a person uses
marijuana, other than feeling high?

• Loss of motor coordination
• Distorted perception
• Increased heart rate
• Trouble with thinking &
   problem solving

Impact of Marijuana
• Loss of interest & motivation
• Become lazy & don’t care about making

life better-hard to stay focused on tasks
• Begin feeling depressed
• Damage to lungs
• Brain effects - become fearful or forgetful
• Lose energy & drive to be involved in

healthy fun activities or being with friends
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Smoking
one marijuana joint
is equal to smoking

FIVE cigarettes.

More teens enter treatment
for marijuana use each year

than for
all other illicit drugs

combined.
SAMHSA, TEDS, 2001SAMHSA, TEDS, 2001
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Nutrition 

Recovery from Addictive ProcessesRecovery from Addictive Processes
Stage V:  Early Recovery PhaseStage V:  Early Recovery Phase

Sponsorship

Service

Fellowship

Therapy

Spirituality

Prayer

Meditation

Meetings

Help !
Exercise


