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Neuroscience of Drug Dependent

Cocaine, Alcohol and Brain damage
Il n Tomos Tragi c Li



Tomos Drug Abu

A Started alcohol use at age 8 years
A Started using drugs before adolescence

A Drugs completely disrupted his school,
family, social and athletic life from age 12

A Within 5 years (age 17) he showed major
deterioration in behavior and cognition

A First medical detoxification at age 18



Tomos Al cohol

A Start age 8, weekly intoxication by age 14, dail
Intoxication by age 16, severe withdrawal
symptoms by age 18

A 40 detoxifications over 10 years (age 2%

A Extended inpatient care needed by age 21

A Significant liver and brain damage (blackouts)

A Delerium tremens possibly at age 20 and
definitely by age 28 (15% of these patients die



Tomds Cocal ne

A Start at age 14, weekly binges e8hours

A Age 167 daily smoked cocaine alternating
with binges lasting 3 days (not sleep or eat)

A Severe withdrawal including hallucinations,
panic and paranoia, treat himself with anti
psychotic medications to reduce withdrawal

A Heavy cocaine use documented on urine
toxicologies and his hospital stays.




Tomos Ot her Dr

A Opiates(heroin, percodan) since age 16
A Heroin use daily (15 bags/day) by age 22
A Required multiple opiate detoxifications

A Cannabissince age 12, with daily use by age
14 (6 joints/day)

A Benzodiazepinesince age 14, binges by 16
A Nicotine since age 12, supplied by mother



TomOs Hospita

A Records for at least 6 hospitalizations and
extended care (months) residential treatmen

A Consistent reports of extensive drug and
alcohol use, and need for detoxification

A Cocaine use consistently reported as $250
per day from 1994 to 1998 treatment episode

A Only periods of nofuse appear to be in prisor



How alcohol and cocaine
damage your brain



Reduced brain blood flow
due to cocaine



Cocaine Reduces
Brain Blood Flow

AWhen using cocaine,
IS reduced by 30%

A After repeatedly using cocaine for months
or years, the brain develops holes (like
many small stokes) from lack of blood flow

A Patients with these holes in their brains have
marked trouble thinking, concentrating and
making decisions



Cocaine reducmg brain blood flow

(yeIIOW| good blood flowplueT poor blood flow)
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Brain blood flow continues to
show nhol eso 1 n
after becoming cocaine abstinent

AHol man et al ., J Nuc
A Weber et al., J Nuc Med 1993

A Strickland et al., J NP & CNS 1993

A Kosten et al., DAD 1998






Reduced brain blood flow
Impairs cocaine abusers ability to
concentrate, think and decide

their actions rationally



Less brain blood flow leads to

more problems in concentration
Woods 1991

A Cocaine abusers were tested after theyrioad
used cocaine in a month

A Cocaine abusers weseriously impaired on
10% to50% of 20 tests measuring thinking an
concentration

A Less brain blood flowwas directly related to
greater impairment on these tests of
concentration, thinking, and deciding about
everyday events and problems




Left Striatum/Whole Brain Ratio in Cerebral Blood Flow vs.
% Impaired Neuropsychological Tests
HIV Negative Cocaine Abusers on Methadone Maintenance
(n=10) (Woods, 1991)




Cocaine abusers, even after being
abstinent for several weeks, can
not properly pay attention to
Important visual cues In other
people such as indications of
sadness and perhaps of terror



Visual activation in brains of




Reduced visual activation In brain:
of cocaine abUSGKSED/yeIIOW = activation)




What does reduced
brain activation mean?

Cocaine abusers caxot understand
complex events that they are seeing

Cocaine abusers caot decide quickly
what to do when they see something
unexpected happen right in front of them

Cocaine abuserzersist in doing the
same thing even when what they see
should change what they are doing



Healthy normal people show
substantial brain activation when
watching a video of sad people.

Cocaine abusers do not perceive
emotions In other people such as
sadness and perhaps terror.



Brain activity
during Sad Video |

1. Healthy normals
VS

2. Cocaine addicts o ™

Yellow/redi good blood flow
Bluei poor blood flow




Cocaine abusers pay attention to

reminders of cocaine use, but ignor

emotions In other people such as
sadness and perhaps terror.



Brain activity in cocaine abusers
while watching
cocaine using
vssad people
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