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Amphetamine
Sensitization in Man



• Does sensitization occur in humans?
• Is it measurable in the laboratory?
• Why are we interested in measuring it?

GENERAL OBJECTIVE 



Sensitization as a 
Model of Addiction

Paulson & Robinson 1995

Vezina, 1993



In controlled Studies

#motor activity,# self-reported vigor, #, eye-blink rate 
but not drug-liking

Strakowski et al., 1998, 2001

0.25 mg/kg per 48 hours



Sensitization as a Model 
of Psychosis



Dopamine and Sensitization
in Addiction

Volkow 1997

Martinez 2005



• To test the hypothesis that AMPH sensitization 
is associated with increased DA release at 
subsequent drug exposures.

AIM of STUDY I
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Anticipation of reward?



AIM of STUDY II

§To investigate whether conditioned reinforcer 
increases DA release in human.



Experimental design

11C scan
11C scan

11C scan

Dexedrine (0.3 mg/kg)

Dexedrine (0.3 mg/kg)

Dexedrine (0.3 mg/kg)

1 Day

1 Day

14 Days

PLACEBO



1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

6.5

VS DP DC PDP PDC

[11
C

]R
ac

lo
pr

id
e 

B
P

Control
Amphetamine
Placebo

* *

*

*

-20%

-9%

-9%

0

1

2

3

4

5

6

7

Ru
sh

Eu
ph

or
ia

en
er

ge
tic Lik

e
Al
er

t

W
an

t

Control
Amphetamine
Placebo

*
*

*
*

*

*

†

*

†

†

RESULTS

Boileau et al., 2007; J Neuroscience



Stress Cross-sensitization

Antelman, 1980



AIM of STUDY III

§To investigate whether amphetamine increases 
DA release during stress in human



Experimental design
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RESULTS

Booij et al., 2009; Unpublished
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Summary of 
Main Findings

As drug exposure is repeated… 

• The effects on DA progressively get bigger (50%)
• Enduring (after 1 year)
• Spread dorsally to include the dorsal striatum 
(circuit for habit formation?)
• The behavioral correlates of sensitization = 
increased alertness, energy
• NS have a higher propensity to sensitize

•DA release is modulated by anticipation
•The substitution of the amphetamine for a placebo 
increased DA to the same extent as 
amphetamine 

•A sensitizing amphetamine regimen seems to 
potentiate the response to the laboratory stress 
task 





Increased expression of D3 receptors 
in MA users?
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Thank you!


