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Research Summary  
 
 
 
 

A D2 Antagonist Enhances the Rewarding and Priming Effects of a 
Gambling Episode in Pathological Gamblers 
 
Martin Zack, Ph.D. 1 
Constantine X. Poulos, Ph.D.  
 
 
 
 
 
Research Topic 
 
 

Psychostimulant drugs trigger the release of dopamine in the mesolimbic system  
of the brain.  The reinforcing sensation that results when dopamine is released is  
believed to be the driving force in establishing an addiction.  
 
Research involving functional Magnetic Resonance Imaging (fMRI) has shown that  
gambling also activates the mesolimbic system, suggesting that dopamine may play an  
important role in mediating the reinforcing properties of gambling. 
 
Examining the relationship between dopamine levels and gambling behaviour is critical to understanding 
gambling’s addictive-like effects in vulnerable individuals. 
 
Haloperidol, an antipsychotic drug, is a dopamine antagonist that blocks a specific dopamine receptor, the D2 
receptor. In effect, haloperidol diminishes the availability of D2 receptors in the mesolimbic system. 
 
Genetic studies have shown that low D2 receptor function is a key risk factor for the development of 
pathological gambling. 
 
This study examined the effects of haloperidol on participants’ responses to a brief episode of slot machine 
gambling.  
 
If the association between low D2 receptor availability and risk for pathological gambling is mediated by increased 
gambling-induced reinforcement, haloperidol should increase post-slot machine desire to gamble and priming of 
gambling-related cognitions. If this effect is linked to pathological aspects of gambling, it should be evident in 
problem gamblers but not in healthy control participants.  
 
 
Definition of Terms 
 
 
Dopamine: A chemical in the brain (neurotransmitter) that transmits signals between nerve cells. Dopamine levels 
are thought to be associated with mood states. 
 
Mesolimbic System: The “reward centre” of the brain -- mediates motivated behaviour in response to pleasure 
and reward. Many addictive drugs produce their behavioural effects by enhancing activity in this brain system. 
 
functional Magnetic Resonance Imaging (fMRI): Imaging technique that uses radio waves and a strong 
magnetic field to detect neural activity (i.e., increased blood flow) in different areas of the brain.  

                                                 
1 About the Principal Investigator: Dr. Martin Zack is a scientist within the Clinical Neuroscience Section of the Neuroscience Department at 
the Center for Addiction and Mental Health (CAMH). 

Mesolimbic system 
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Dopamine Antagonist: Chemical (i.e., drug) that prevents or reverses the effects of dopamine. 
 
Dopamine Receptor: A molecule on a nerve cell (neuron) that is activated by dopamine. 
 
Diagnostic & Statistical Manual of Mental Disorders - fourth edition (DSM-IV): Used by clinicians to diagnose 
and treat mental disorders. For each disorder, diagnostic criteria indicate what symptoms must be present 
(inclusion criteria) and what symptoms must not be present (exclusion criteria) in order to qualify a patient for a 
particular diagnosis. 
 
Placebo: Inactive substance (i.e., sugar pill) used as a control when testing the efficacy of a particular drug 
treatment. 
 
Visual Analog Scale (VAS): Technique used to measure participants’ subjective feelings about a specific 
variable/stimulus. The scale consists of a straight line with verbal descriptors at each end. Participants are asked to 
indicate their subjective feelings at the appropriate point between the two end points. For example, to assess 
participants’ enjoyment of a particular gaming activity, they would be asked to indicate their subjective feelings of 
enjoyment along this line: Extremely enjoyable ____________________ Not at all enjoyable. 
 
Addiction Research Center Inventory (ARCI): Multi-item questionnaire used to measure the physical, emotional, 
cognitive, and subjective effects of drugs.  
 
Lexical Salience Task: Procedure developed at the Centre for Addiction and Mental Health (CAMH) to assess the 
effect of a drug or other priming stimulus (e.g., playing a slot machine) on involuntary cognitive responses (i.e., 
readiness to perceive a particular class of stimuli (e.g., Gambling words, like “wager”). 
 
Dopamine Agonist: Chemical (i.e., drug) that augments the effects of dopamine. 
 
 
Research Design & Methods  
 
 
• A total of 38 participants (20 pathological gamblers [Gamblers]; 18 healthy controls [Non-gamblers]) were 

recruited by newspaper advertisements. 
 

Gambling participants (17 male, 3 female): 
 

o scored ≥ 5 on the Diagnostic & Statistical Manual of Mental Disorders - fourth edition (DSM-IV) 
for pathological gambling2; 

o spent an average of $279 per week on gambling, corresponding to 20.3% of their income; and  
o reported an average maximum loss on a single occasion of $7,563. 

 

Non-gambling participants (14 male, 4 female): 
 

o scored 0 on the DSM-IV for pathological gambling;  
o spent an average of $1 per week on gambling; and  
o reported an average maximum loss on a single occasion of $7. 

 

• Participants were 21 to 64 years of age.  
 

• There were no differences between gamblers and non-gamblers on any demographic variable, and neither 
group showed clinically relevant elevations in anxiety, depression, alcohol use, or drug abuse. 

 

• Participants attended 2 test sessions, 1 week apart, where they received 3-mg of oral haloperidol or placebo. 
 

• At each test session, participants took the haloperidol or placebo pill, waited 2.75 hours3, and then spent 15 
minutes gambling on a slot machine4 (within a mock-bar laboratory setting) with $200 in credits.  

                                                 
2 People who do not currently have bipolar disorder and score ≥ 5 on the 10-item questionnaire are considered pathological gamblers by DSM-
IV standards. 
3 Haloperidol (3-mg, oral) reaches peak blood levels at 2.75 hours post-administration 
4 A commercial slot machine currently used in Ontario casinos (“Cash Crop”) was used. Participants could wager 1 to 45 credits per spin, and 
were told that they would receive a monetary bonus proportional to their final credit tally from each session. 
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• The following scales were administered at the beginning of the study and each test session: 
 

o Modified Visual Analog Scale (m-VAS) - measured subjective-motivational effects of gambling and 
perceived effects of haloperidol or placebo on a 10-point scale (i.e., good effects, bad effects, and 
desire to take again); 

 

o Addiction Research Center Inventory (ARCI) - provided a complementary standardized measure of 
drug effects. 

 

• At each test session, a Lexical Salience Task (i.e., rapid reading task) was administered immediately after 
gambling to measure reading reaction time (in ms) to degraded gambling words (e.g., w*a*g*e*r) versus 
neutral words (e.g., w*i*n*d*o*w). 

 

• Blood pressure was assessed with an automated wrist cuff at the beginning of the study and during each test 
session.  

 

• Four hours after completing each test session, participants were assessed by a nurse and sent home via pre-
paid taxi. Participants received a sealed 50-mg dose of diphenhydramine (Benadryl®) to use in the event of a 
delayed dystonic reaction.5 

 

• Participants were paid for their involvement at the end of the study. 
 
 
Results/Discussion 
 
 

Modified Visual Analog Scale (m-VAS): 
• Although ratings for the “bad effects” of haloperidol or placebo were modest, they were significantly greater 

under haloperidol (score of 0.7 on the 10-point scale) than under placebo (score of 0.2 on the 10-point scale). 
 

Addiction Research Center Inventory (ARCI): 
• Haloperidol increased ratings of gambling-induced Enjoyment, Excitement, and Involvement in Gamblers, but 

not in Non-gamblers. 
 

• Haloperidol had no effect on pre-game Desire to Gamble in either group, but the act of gambling itself primed 
Desire to Gamble in both groups under placebo. Haloperidol enhanced this priming in Gamblers, but not in 
Non-gamblers. 

 
Lexical Salience Task: 

• Haloperidol significantly improved relative reading speed to gambling versus neutral words in Gamblers, but 
not in Non-gamblers.  

 

Gamblers: 
o Under haloperidol - average reading speed for gambling words was 895 ms, and for neutral words was 

1,036 ms. 
o Under placebo - average reading speed for gambling words was 950 ms, and for neutral words was 

1,064 ms. 
 

Non-gamblers: 
o Under haloperidol - average reading speed for gambling words was 998 ms, and for neutral words was 

1,147 ms. 
o Under placebo - average reading speed for gambling words was 1,060 ms, and for neutral words was 

1,221 ms. 
 
Blood Pressure: 

• Slot machine gambling induced a significant increase in systolic blood pressure in both groups under placebo. 
 

• The pre-post gambling increase in systolic blood pressure was greater under haloperidol than placebo for both 
groups. 

                                                 
5 Dystonia (abnormal, repetitive muscle contractions) is a known possible side effect of antipsychotic drugs.  



Ontario Problem Gambling Research Centre 
_________________________________________________________________________________________________________________ 

 

 
4 

Limitations 
 
 

• Female participants were under-represented in the sample (i.e., 3 female Gamblers and 4 female Non-
gamblers).  

 

• This study explored only one form of gambling (i.e., slot machine gambling).  
 
 
Conclusions 
 
• In pathological gamblers, haloperidol significantly increased self-reported rewarding effects of gambling, post-

game priming of Desire to Gamble, facilitation of reading speed to gambling words, and gambling-induced 
elevation in blood pressure.  

 

• In non-gambler controls, haloperidol augmented gambling-induced elevation in blood pressure, but had no 
effect on other indices.  

 

• The findings suggest that the D2 dopamine receptor plays a role in mediating the reinforcing effects of 
gambling in pathological gamblers. 

 
 
Implications & Future Research 
 
 
• The present findings suggest that drugs that enhance D2 receptor function (i.e., dopamine agonists) may be 

promising candidates to investigate as medications to treat pathological gambling. 
 

• For a more comprehensive understanding of the effects of dopamine levels on gambling behaviour, the 
procedure could be duplicated with alternative forms of gambling (i.e., table games, horse betting, lotteries). 

 

• Future research might assess the effects of haloperidol on different gambling subtypes (non-problem, 
moderate, and problem) and with varying doses of the drug. 

 


