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Abstract:

Nicotine (NIC), the major constituent of tobacco, is responsible for the compulsive use of tobacco. Advances in understanding of the

pharmacokinetics and metabolism of NIC have been made rapidly over the past decade. The application of highly sensitive gas

chromatography/mass spectrometry led to the identification and quantitation of new NIC metabolites as well as characterization of

new pathways of NIC biotransformation. This review summarizes findings from human and animal studies concerning NIC kinetics

and biotransformation as well as describes the factors that influence these processes.

Recently, large individual, racial and species differences in the metabolism of NIC have been well documented. The differences in

the metabolism of NIC may be a result of genetic, environmental, and developmental host influences. We review the scientific

evidence from studies that supports a role for genetic mechanisms responsible for variability in the profile and the rate of the NIC

metabolism. Actually, the majority of the genetic studies focus on the characterization of the CYP2A6 gene polymorphism, and on

determining the relationship between the phenotype of NIC metabolism and the genotype of the CYP2A6 gene. There is good

evidence that genetic polymorphisms associated with NIC metabolism are an important factor responsible for susceptibility to NIC

dependence. It is anticipated that genetic findings can lead to the identification of individuals at a greater risk for tobacco addiction

and will be used for more effective treatment and prevention strategies to reduce smoking.

Key words:

nicotine, cotinine, tobacco, smoking, nicotine metabolism, CYP2A6

Abbreviations: COT – cotinine, NIC – nicotine

Introduction

Cigarette addiction, the most common form of to-

bacco product addiction, continues to be one of the

world’s most serious public health problems. Ciga-

rette smoking is considered to be the major risk factor

of ischemic heart disease [53] and is strongly linked

to lung cancer and chronic obstructive pulmonary dis-

ease [25]. Besides its direct effect on health, smoking

influences the pharmacokinetics and pharmacody-

namics of many drugs and can be responsible for inef-

fectiveness of medical therapy, or drug toxicity.

The widespread use of cigarettes is caused by ad-

diction to nicotine (NIC). NIC is a tertiary amine

composed of a pyridine and a pyrrolidine ring (Fig. 1).

It is well known that NIC exerts a number of cardio-

vascular and behavioral effects. The actions of NIC

are initiated by binding to nicotinic cholinergic recep-

tors in the autonomic ganglia, adrenal medulla, neuro-

muscular junctions as well as in the brain and spinal

cord, resulting in the release of a number of vasoac-

tive catecholamines and neuroactive peptides that me-

diate sensitivity and tolerance to NIC [47, 48]. Recent
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