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FACTORS THAT IMPACT NICOTINE BIOAVAILABILITY: FINDINGS FROM THE
TRANSDISCIPLINARY TOBACCO USE RESEARCH CENTERS PROGRAM

Presenting Authors: Rachel F. Tyndale, PhD, University of Toronto (Canada) Sharon Murphy,
PhD, University of Minnesota (USA) Cliff Watson, PhD, Centers for Disease Control and
Prevention (USA) David Hammond, PhD, University of Waterloo, (Canada) Discussant: Neal
Benowitz, MD, University of California, San Francisco (USA) Organizer: K. Michael
Cummings, PhD MPH*, Roswell Park Cancer Institute (USA)

Nicotine is the major pharmacologically active alkaloid in tobacco and the reason main reason
why many tobacco users struggle to quit. Nicotine creates dependence by activating the
dopaminergic reward system in the brain. Physiologic withdrawal symptoms that occur when
nicotine is no longer administered reinforce continued nicotine administration to avoid
withdrawal. Extrapolating from this evidence has led to the development of tobacco
dependence pharmacotherapy based upon the concept of replacing and/or blocking the effects
of nicotine in the brain. Evidence also suggests that contemporary tobacco products are
carefully engineered to deliver finely graded doses of nicotine to the tobacco user addicted.
While the central role of nicotine in tobacco use behavior is well accepted what remains
unknown is why there is such wide variation in how tobacco users respond to different tobacco
products and stop medications. This symposium includes four papers from the NIH supported
Transdisciplinary Tobacco Use Research Centers Program and their collaborators that examine
various factors help explain individual variation in nicotine bioavailability. The four papers
included in this session will provide insight about how agent (i.e., cigarette design, stop
smoking medications) and host (genetic and demographic) factors interact to influence the
bioavailability of nicotine and impact smoking behavior and response to pharmacologic
treatments for nicotine dependence. The paper by Rachel Tyndale will explore the role of
genetic variation in nicotine metabolizing enzymes (CYP2A6 and CYP2B6) on bioavailability
of nicotine and smoking cessation treatment outcomes. The paper by Sharon Murphy will
present data on the role of glucuronidation in nicotine metabolism. Cliff Watson will present
data from the CDC's laboratory effort to measure free nicotine levels in popular cigarette
brands. Finally, Dave Hammond will present the results of a study comparing different
cigarette machine testing regimens in terms of their ability to predict cotinine levels measured
in adult smokers. Neal Benowitz, will serve as a discussant to the session.
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