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C.  MARKETED TOBACCO PRODUCTS DELIVER
PHARMACOLOGICALLY ACTIVE DOSES OF NICOTINE

Scientific studies demonstrate that tobacco products currently marketed in the
United States contair; and deliver sufficient levels of nicotine to produce pharmacological

effects on the central nervous system.'?*

1. Amount of Nicotine Necessary to Produce a Physiological Response in the
Central Nervous System

In a recent study, the minimal dose of nicotine that was calculated to produce
pharmacological effe&s on the ccntral nervous system in humans was 0.18 mg.'” In another
study, based on nicotine nasal sprays, the minimal pharmacological dose was reported to be
0.2 mg for the average adult.'?®

Changes in the electroencephalogram (EEG) of smokers, indicative of central nervous
system effects of nicotine, have been seen with plasma nicotine increases of 10 ng/ml, an
amount easily obtainable from one cigarette.””” Other studies have shown that EEG effects

emerge after the first puff of cigarette and become pronounced and statistically significant by
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the fourth puff.'?*
Even a single U.S. cigarette delivers enough nicotine to cause EEG changes indicative

of pharmacological effects on the central nervous system.'”
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2, Nicotine Delivery From Currently Marketed Tobacco Products

a. Laboratory Studies

Currently marketed cigarettes contain, on average, 8 to 9 mg of nicotine in the tobacco
rod."® FDA laboratory analysis demonstrates that currently marketed smokeless tobacco
products contain between 8.8 and 26.4 mg of nicotine, per 2-gram smnp{c of a typical
"pinch."!*! |

Currently marketed cigarettes typically deliver about 1 mg of nicotine to the
bloodstream of smokers, with individual intake ranging from 0.3 to 3.2 mg of nicotine per
cigarette.”*?> Even members of the tobacco industry appcz;\r to agree that current cigarettes
provide a pharmacologically actﬁe dose of nicotine. A senior industry researcher
summarizing the views of industry scientists at a 1972 conference said that "[t}he
physiological response to nicotine can be readily elicited by cigarettes delivering in the range
w133

of 1 mg of nicotine.

Several studies reveal that with regular use throughout the day, the levels of nicotine
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in the blood of smokeless tobacco users are similar to those observed in cigarette smokers."*
In one study, the nicotine blood levels during ad libitum use of oral snuff (avg. 15.6 gm/day)
or chewing tobacco (avg. 72.§ gm/day) were similar to those observed with cigarette smokers
(avg. 36.4 cigarettes/day). In addition, the total daily levels of cotinine produced by various
marketed tobacco products were similar, averaging 48.5, 48.25, and 46.17 umol/L/hr for oral
snuff, chewing tobacco, and cigarette tobacco, respectively.’*

It has been shown that a single U.S. cigarette boosts plasma nicotine to as much as 23
ng/ml."*¢ Tt also has been shown that a single "pinch” of smokeless tobacco produces peak
plasma nicotine concentrations as high as 33 ng/ml and 21 ng/ml for oral snuff and chewing

tobacco, respectively.'’

b. The Federal Trade Commission Method
Another method to gauge nicotine delivery from cigarettes is based on levels

published by the Federal Trade Commission (FTC). According to the FTC machine tests, the
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mean nicotine yield for cigarettes on a sales-weighted basis in 1991 was 0.94 mg of nicotine.
Individual yields ranged from 0.1 to 1.9 mg, with 95% of all cigarettes sold falling in the
narrower range of 0.32 to 1.56 mg of nicotine.'*® FTC yields for individual brands do not
predict actual nicotine intake. Each cigarette rod contains significantly more nicotine than the
amount "inhaled" by the smoking machine. Consequently, smokers may absorb more
nicotine than the FTC machine, depending on the numbér and intensity of the puffs they take
and whether their lips or fingers block the ventilation holes that can dilute the smoke from
"low tar" and "ultra low tar" cigarettes.”® Whether the tar and nicotine levels measured by
the FTC test provide appropriate and useful information to smokers was the subject of a
December 5-6, 1994, conference held by the National Cancer Institute at the request of the
FTC and the then chairman of thé Subcommittee on Health and the Environment of the House
Committee on Energy and Commerce. The conferees concluded, among other things, that
"actual human smoking behavior is characterized by wide variations in smoking patterns
which result 1n wide variafions in tar and nicofine exposure. Smokers who switch to tower tar
and nicotine cigarettes frequently change their smoking behavior which may negaté potential

health benefits."'¥
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It has been shown, for example, that smokers who switch to cigarettes with lower
nicotine yields "compensate" by smoking the lower-nicotine cigarette more intensely and that
the published FTC nicotine yield is not a good predictor of the amount of nicotine absorbed
by smokers."! One study demonstrated that the actual intake of nicotine by smokers falls
within a much narrower range than the published yields would suggest, and that the nicotine
yield figures at the "low-yield" end of the spectrum significantly underestimate true rates of
nicotine absorption.!*? This study found that while FTC nicotine yields in tested cigarettes
ranged from 0.1 to 1.6 mg, actual nicotine intake by smokers ranged from 0.75 to 1.25
mg/cigarette. The study further confirms that U.S. cigarettes actually deliver in the range of
1.0 mg per cigarette.

To summarize, multiple studies show that marketed cigarettes and smokeless tobacco

products deliver, on average, about 1 mg of nicotine.”® Additionally, studies show that the
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amount of nicotine necessary to have pharmacological effects is much lower, in the range 0.2
mg.'* Thus, currently marketed cigarettes and smokeless tobacco products deliver

pharmacologically active doses of nicotine.

Med.1989;111:112-116.
Benowitz, note 134, supra.
Gori et al, note 142, supra.
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