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OVERVIEW

Introduction

Nicotine is a natural alkyloid that is a major component of cigarettes and is used therapeutically to help with
smoking cessation. Nicotine has not been associated with liver test abnormalities or with clinically apparent
hepatotoxicity.

Background

Nicotine (nik' oh teen) is a liquid alkyloid that has a variety of activities in the body and central nervous system
(CNY), acting largely as a stimulant via activation of nicotinic receptors. Nicotine is a CNS stimulant and has
both stimulatory and depressant actions on autonomic ganglia. Nicotine has multiple actions including CNS
stimulation, elation, wakefulness and appetite suppression. It also causes dependency and addiction accounting
for the difficulty of smoking cessation. Indeed, the major medical use of nicotine is to help to stop smoking. Oral
and transdermal forms of nicotine have been shown to increase the rate of smoking cessation. Nicotine is readily
absorbed through the skin, mucous membranes and lungs. Oral nicotine can be taken as a gum (Nicorette: 2 or 4
mg each), or lozenge (2 or 4 mg) which is dissolved in the mouth and not swallowed or chewed. Nasal spray,
inhaler (Nicotrol) and transdermal formulations (NicoDerm, Habitrol and others) are also used in smoking
cessation programs. Most of these products are available over the counter, without prescription. The usual dose
regimen varies by formulation and the dose is typically given in decreasing amounts with cigarette withdrawal.
Cigarettes typically have 10 to 25 mg of nicotine each, and peak plasma nicotine levels are higher with cigarettes
than with replacement products. Common side effects of nicotine include nausea, dyspepsia, nervousness,
dizziness, headache, tachycardia and palpitations. Overdose of nicotine can cause mental confusion, faintness,
hypotension, convulsions and respiratory failure.

Starting in 2006, electronic nicotine delivery systems (e-cigarettes) became available in the United States. The
typical e-cigarette includes a lithium battery, a heating coil and a solute chamber that contains a liquid solution
of nicotine typically suspended in propylene glycol with flavors and other ingredients. The heating coil creates a
nicotine vapor (and thus called “vaping”) that is inhaled through a mouthpiece. E-cigarettes were promoted as a
means of smoking cessation, but in prospective controlled trials they were only minimally more effective than
conventional nicotine replacement or other pharmacological therapies. Furthermore, the majority of subjects
who were able to stop smoking by using e-cigarettes continued vaping use long term, thus serving as a smoking
replacement. While e-cigarettes have been shown to contain fewer and less potential harmful compounds, they
cannot be considered entirely safe. Furthermore, many individuals and particularly teenagers who have not
previously smoked have begun vaping and often using flavored or cannabinoid based products. While e-
cigarettes have fewer adverse effects than conventional cigarettes, they have been linked to rare but potentially
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severe adverse events include vaping associated lung injury that appears to be caused by use of vitamin E acetate
as a solvent for nicotine and cannabinoid solutions.

Hepatotoxicity

Nicotine used in cigarette cessation programs as well as nicotine containing e-cigarettes have not been associated
with serum enzyme elevations during therapy at rates greater than occurred with placebo. Medical and
recreational uses of nicotine have not been associated with cases of clinically apparent liver injury.

Likelihood score: E (unlikely cause of clinically apparent liver injury).

Mechanism of Injury

Nicotine is metabolized extensively by many tissues including the liver and is rapidly excreted.

[Agents in clinical use to aid in smoking cessation and to treat nicotine withdrawal symptoms include
bupropion, nicotine, and varenicline.]

Drug Class: Substance Abuse Treatment Agents

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Nicotine — Generic, Commit®, Nicorette® (Oral); Habitrol® (Transdermal); Nicotrol® (Inhaler, Spray)
DRUG CLASS

Substance Abuse Treatment Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Nicotine 54-11-5 C10-H14-N2
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