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Serotonin (5-HT), known by popular culture as the happiness molecule, stands for much more 
than just that. Although researchers have found this neurotransmitter to be heavily involved in 
happiness, depression, anxiety, aggression, and the list goes on, a new method has uncovered the 
truth about serotonin’s role in impulse control. Its influence on impulse control has been hinted at 
for the last forty years of metabolite, postmortem, animal models, and genetic research and 
intensive research in psychiatric disorders, violent suicide attempts, impulsive outrage, substance 
abuse and sexual aggression but no one has been able to exactly quantify its significance, until 
recently with the use of in vivo Pet imaging. PET imaging with the use of in vivo biomarkers is a 
highly advanced, expensive, and yet extremely selective method for quantifying the 
neurotransmitter of interest.  
 
In the present thesis quantification of the 5-HT1A receptor and 5-HTT transporter was performed 
with the radioactive tracers, or radioligands, [11C]WAY and [11C]MADAM  in the brains of 
healthy individuals with no psychiatric history or drug abuse history. The radioligands have a 
high affinity and selectivity for serotonin 5-HT1A receptor and transporter, 5-HTT, respectively. 
Binding potential (BP) of the radioligand to serotonin 5-HT1A receptor and 5-HTT transporter 
allowed for the quantification of the density in each region of interest for each subject. BP was 
compared to level of impulsivity through a Pearson Correlation.  
 
Personal impulsivity for each subject was measured in personality tests. Personality inventory test 
include many facets of behavior, impulsivity and impulsivity like characteristics are just one of 
many facet evaluated, and therefore subjects were blind to what was being extracted from the 
tests.  
 
In concordance with past research there seems to be a putative relationship between the 
serotonergic system and impulsivity. We found significant correlations with high density in the 
serotonin receptor in the temporal cortex, hippocampus, amygdala, and orbital frontal cortex and 
high density of serotonin transporter in the frontal cortex and the neocortex associated with 
impulsiveness in healthy individuals. We also found significant correlations with low density of 
serotonin transporter in the caudatus, putamen, and thalamus in association with impulsiveness. 
 
The future of in vivo PET imaging technique leads to open doors not only in research but even 
more importantly treatment. Studying healthy subjects uncovers the biological bases for our 
unique, individual differences in personality and behavior. While imaging psychiatric patients 
provides methods for understanding, intervention, and treatment. The history of serotonin 
research has lead science here, beginning with metabolites in cerebral spinal fluid and genetic 
alterations in transporters and receptors, all good clues to serotonins influence on behavior but the 
beauty of PET lies in the actual imaging of the brain and its mechanics.  It is our belief that the 
future of in vivo molecular imaging will be a revolutionary innovation in psychotherapy, 
psychology, psychiatry, medicine, and so much more.  
 


