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Abstract
Rationale Stimulants increase tobacco smoking in healthy
adults under controlled laboratory conditions. The mecha-
nisms that mediate stimulant-induced increases in smoking
are not known.
Objective The purpose of the present experiment was to
characterize the pharmacological specificity of stimulant-
induced increases in smoking. We tested the effects of
methylphenidate and atomoxetine on smoking behavior.
Atomoxetine is a norepinephrine transport inhibitor that
does not increase dopamine levels in the nucleus
accumbens or striatum. If stimulant-induced increases in
smoking result from an additive or synergistic effect of
these drugs and nicotine on dopamine levels in the
nucleus accumbens or striatum, methylphenidate but not
atomoxetine should increase smoking.

Materials and methods Doses of methylphenidate (10,
20, and 40 mg) and atomoxetine (20, 40, and 80 mg)
were tested once while placebo was tested twice in 12
cigarette smokers. One hour after ingesting drug,
participants smoked ad libitum for 4 h. Measures of
smoking included total cigarettes, total puffs, and carbon
monoxide levels. Snacks and decaffeinated drinks were
available ad libitum, and food intake was calculated.
Results Methylphenidate but not atomoxetine dose-
dependently increased the number of cigarettes, puffs,
and carbon monoxide levels. Methylphenidate and atom-
oxetine decreased food intake.
Conclusions The results of this experiment are consis-
tent with the notion that stimulant-induced increases in
smoking may result from an additive or synergistic
effect of these drugs and nicotine on dopamine levels in
the nucleus accumbens or striatum. Additional research
is needed to more fully understand the pharmacological
mechanisms that mediate the relationship between
stimulant use and smoking.
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Abbreviations
ADHD Attention Deficit Hyperactivity Disorder
ANOVA Analysis of variance
THC Tetrahydrocannibinol
DVD Digital-video display
CO Carbon monoxide

Tobacco smoking is a significant public health concern and
is the leading cause of preventable death in the USA. In
2005, an estimated 60.5 million Americans, approximately
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25% of the population age 12 or older, reported that they
were current smokers (Substance Abuse and Mental Health
Services Administration [SAMHSA] 2006). In addition,
almost 11% of children between the ages of 12 and 17
reported smoking cigarettes (SAMHSA 2006). Currently,
one in five deaths in the USA results from smoking-related
illness. Thus, over 400,000 people die annually from smoking
related causes. If current smoking trends remain the same, an
estimated 64 million people currently under the age of 18 will
die prematurely from smoking-related illnesses (Centers for
Disease Control [CDC] 2003).

The results of human laboratory studies suggest that
methylphenidate and d-amphetamine increase smoking (Chait
and Griffiths 1983; Cousins et al. 2001; Henningfield and
Griffiths 1981; Rush et al. 2005; Schuster et al. 1979; Sigmon
et al. 2003; Tidey et al. 2000). In one laboratory study, the
effects of d-amphetamine (5, 15, and 25 mg) and placebo on
smoking behavior were examined in eight healthy adults
(Henningfield and Griffiths 1981). Participants were adminis-
tered medications 2 h before being allowed to smoke ad
libitum for 90 min. Participants smoked an average of ap-
proximately three and five cigarettes after the administra-
tion of placebo and 25 mg d-amphetamine, respectively
(Henningfield and Griffiths 1981). The effects of methyl-
phenidate (0, 5, 10, 20, and 40 mg) were recently assessed
on smoking in ten healthy adult cigarette smokers (Rush et al.
2005). Methylphenidate dose-dependently increased smok-
ing as measured by number of cigarettes smoked, total
puffs, and carbon monoxide (CO) levels during a 4-h ad
libitum smoking session.

The mechanisms underlying stimulant-induced increases
in cigarette smoking are not fully understood. From a
behavioral perspective, stimulants may increase the reinforc-
ing efficacy of cigarette smoking. Two laboratory studies have
tested the effects of d-amphetamine on the reinforcing
efficacy of smoking (Tidey et al. 2000; Sigmon et al.
2003). In the first study, the effects of d-amphetamine (0, 7.5,
and 15 mg/70 kg) on choices between cigarette smoking and
monetary reinforcement were examined (Tidey et al. 2000).
Ninety minutes after medication administration, participants
were given 20 choices between two puffs off of a cigarette or
$0.25. d-Amphetamine dose-dependently increased the num-
ber of smoking choices relative to money choices. In the
second study, the effects of d-amphetamine (0, 5, 10, and
15 mg/70 kg) on responding maintained by smoking and
monetary reinforcement were examined (Sigmon et al. 2003).
Ninety minutes after oral administration of d-amphetamine,
participants were allowed to respond for money ($1.00 per
ratio) or cigarette puffs (two puffs per ratio) using a
progressive-ratio procedure. Of the 18 participants, ten
showed higher breakpoint values for smoking reinforcement
after pretreatment with d-amphetamine. This effect was not
seen for monetary reinforcement.

The purpose of the present experiment was to characterize
the pharmacological specificity of stimulant-induced
increases in cigarette smoking in humans. To accomplish this
aim, the effects of a range of doses of methylphenidate (10, 20,
and 40 mg), atomoxetine (20, 40, and 80 mg), and placebo on
cigarette smoking behavior were examined in 12 healthy adult
participants. We chose to study methylphenidate because it is
a prototypical stimulant that increases central dopamine levels
(e.g., Gottlieb 2001; Mach et al. 1997; Volkow et al. 2005).
We have shown previously that methylphenidate increases
cigarette smoking (Rush et al. 2005). We chose to study
atomoxetine because it is a potent norepinephrine transport
inhibitor and, unlike methylphenidate, it does not increase
extracellular dopamine levels in the striatum and nucleus
accumbens, areas thought to be involved in drug reinforce-
ment (e.g., Bymaster et al. 2002). We hypothesized that
methylphenidate but not atomoxetine would dose-depen-
dently increase smoking. To more fully characterize the
effects of methylphenidate and atomoxetine, food intake
after drug administration was also measured. Finally, drug
effects were assessed using a battery of subject-rated drug-
effect questionnaires and cardiovascular indices.

Materials and methods

Participants

Twelve healthy adult cigarette smokers (six men, six women)
were recruited via newspaper ads, flyers, and word-of-mouth to
participate in this experiment. Potential participants had to meet
the following inclusion criteria: (1) report smoking 10–20
cigarettes daily, (2) not attempting to quit smoking, (3) score
less than 18 on an Attention Deficit Hyperactivity Disorder
(ADHD) Rating Scale, (4) no significant medical or psychiatric
disorders, other than nicotine dependence, (5) negative urine
pregnancy test for women (Mainline confirms human chorionic
gonadotropin), and (6) no medical contraindications to stimu-
lant drugs. Participants were excluded if they had a history of
ADHD or other Axis I psychiatric disorders. Participants were
compensated for their participation.

Participants completed questionnaires assessing drug use,
medical, and psychiatric histories, and provided written
informed consent before participating. Drug urine screens
conducted during screening were negative for amphetamine,
benzodiazepines, barbiturates, and cocaine (OnTrak Teststik,
Lake Forest, CA).

General procedures

The Institutional Review Board of the University of
Kentucky Medical Center approved this study and the
informed consent document. Participants enrolled as out-
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patients at the Laboratory of Human Behavioral Pharma-
cology (LHBP) at the University of Kentucky Medical
Center. Participants were informed that during their
participation, they would receive various drugs and these
could include placebo and medications indicated for
ADHD. Participants were told that the purpose of the study
was to see how these drugs affect mood and behavior.
Other than receiving this general information, participants
were blind to the type of drug administered and were given
no instructions regarding what they were “supposed” to do
or what outcomes might be expected.

The experimental procedures used in the current experi-
ment have been described in detail previously (Rush et al.
2005). Briefly, participants completed one practice session to
familiarize them with the laboratory and daily procedures.
Participants then reported to the LHBP for a total of eight
experimental sessions. Participants arrived at the LHBP at
approximately 08:00 hours and provided a urine sample
before drug administration, which was screened for the
presence of amphetamine, barbiturates, benzodiazepines,
cocaine, opioids, and THC as well as an expired air
specimen, which was assayed for the presence of alcohol
using a hand-held breathalyzer (Intoximeters, Inc., St. Louis,
MO). In order for an experimental session to commence,
drug urine screens had to be negative for cocaine, amphet-
amine, benzodiazepines, barbiturates, and opioids, expired
air specimens had to be negative for the presence of alcohol,
and CO levels had to be less than or equal to 10 ppm.

Experimental medications were administered approximate-
ly 1 h after arrival. One hour after medication administration,
participants were provided with a pack of their preferred brand
of cigarettes and an assortment of snacks and decaffeinated
drinks. Participants were then allowed to smoke, eat, and
drink ad libitum for 4 h. Participants completed the self-
reported drug-effect questionnaires 1, 2, 3, 4, and 5 h after
drug administration. As a safety precaution, heart rate and
blood pressure were recorded using an automated blood-
pressure monitor (DINAMAP XL, Johnson and Johnson,
Alexandria, TX) every 30 min for 3 h after medication
administration and every hour for the remaining 2 h of the
session. Carbon monoxide levels were recorded immediately
before the participant completed the self-reported drug-effect
questionnaires.

Outcome measures used to assess smoking included total
cigarettes smoked, total puffs, and CO levels. Experimental
sessions were digitally recorded, and smoking within each
session was double-scored by a primary and secondary
observer, both of whom were blind to the dose conditions.
If the interobserver reliability was greater than or equal to
85%, data from the primary observer were used for data
analysis. If the interobserver reliability was less than 85%,
the session was rescored by both observers. Interobserver
reliabilities exceeded 98%.

Food intake after drug administration was measured to
further characterize the effects of methylphenidate and
atomoxetine. Both the number of items consumed and the
total caloric intake were determined. The number of items
consumed was calculated at the end of each experimental
session by counting the number of food packages and
beverage containers opened by the volunteer. To calculate
caloric intake, the available food items and beverages were
weighed before being served. At the end of the session, if a
food item or beverage was only partially consumed, it was
reweighed, and the proportion consumed was multiplied by
the caloric content of the entire food item. If a food or
beverage item was completely consumed, the caloric
content for the entire item was recorded. The number of
calories consumed for each food item and beverage was
then summed to calculate the total caloric intake for the
experimental session.

Subject-rated drug-effect questionnaires included a lo-
cally developed Drug-Effect Questionnaire and an Adjec-
tive-Rating Scale (Rush et al. 2005; Oliveto et al. 1992). As
noted above, these questionnaires were completed approx-
imately 30 min before drug administration and 1, 2, 3, 4,
and 5 h after drug administration. Approximately 5 h after
drug administration, participants completed a five-item
cigarette rating scale as well as a five-item food rating
scale. Other than the words “cigarettes” and “food,” these
scales were identical in wording. The items rated were: (1)
Did you “ENJOY” your cigarettes/food more than usual
during today’s session?; (2) Did you “CRAVE” cigarettes/
food more than usual during today’s session?; (3) Did your
cigarettes/food “TASTE” better than usual during today’s
session?; (4) Did you “LIKE” your cigarettes/food more
than usual during today’s session?; and (5) Did you get
more “PLEASURE” from your cigarettes/food during
today’s session? Participants responded to these questions
using five options: Not At All, A Little Bit, Moderately,
Quite A Bit, and Extremely (scored numerically from 0 to 4).

Drug administration

The drug conditions weremethylphenidate (10, 20, and 40mg),
atomoxetine (20, 40, and 80mg), and placebo. Each active dose
of methylphenidate and atomoxetine was tested once, while
placebo was tested twice. Doses were administered in mixed
order with the exception that the highest dose of either
medication was never administered during the first experimen-
tal session. All dose conditions were administered in a double-
blind fashion. The commercially available drug (10 mg
methylphenidate, CelTech, Rochester, NY or 20 mg atom-
oxetine, Eli Lilly, Indianapolis, IN) was over-encapsulated in a
size 0 capsule to prepare the doses. Cornstarch was used to fill
the remainder of these capsules. Placebo capsules were
prepared by filling a 0 capsule with cornstarch. Drug doses
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were administered inmixed order, and at least 24 h separated all
drug administrations.

Data analysis

Data were analyzed statistically as raw scores for all measures.
Effects were considered significant for p≤0.05. Preliminary
analyses indicated no significant differences between the two
placebo sessions on number of cigarettes, CO levels, or
number of puffs. For all subsequent analyses, data were
averaged across the two placebo sessions.

For all measures, data were analyzed by one-factor
repeated measures analysis of variance (ANOVA) with
Dose (10, 20, and 40 mg methylphenidate, 20, 40, and
80 mg atomoxetine, and placebo) as the factor (StatView,
SAS Institute, Cary, NC). If the effect of Dose attained
statistical significance, planned pairwise comparisons were
conducted to compare each of the active dose conditions
to placebo. If corresponding doses of both methylpheni-
date and atomoxetine (e.g., 40 mg methylphenidate versus
80 mg atomoxetine) differed significantly from placebo,
planned comparisons were conducted to determine whether
these means differed significantly from each other. Carbon
monoxide levels were analyzed as peak effect (i.e.,
maximum level observed during the 4-h smoking period).
For the Adjective-Rating Scale, Drug Effect Questionnaire,
and cardiovascular measures, data after the first hour was
considered uninterpretable because participants determined
the amount they smoked (i.e., they smoked varying
numbers of cigarettes with different nicotine contents).
For this reason, only data from the first hour were used in
the analyses for these measures.

Results

Demographics

Participants ranged in age from 19 to 30 years (mean = 21),
and body mass indices ranged from 19 to 30 (mean = 23.6).
Participants reported smoking 10–19 cigarettes/day (mean =
14) and consuming between 0 and 480 mg caffeine/day
(mean = 202). Participants had completed 12–16 years of
education (mean = 14).

Smoking

The one-way ANOVA that included the seven experimental
conditions revealed a significant effect of Dose on the number
of cigarettes smoked (F6, 66=4.6, p<0.001), number of puffs
(F6, 66=5.2, p<0.001), and CO levels (F6, 66=4.8, p<0.001).
Planned pairwise comparisons revealed that 20 and 40 mg
methylphenidate but none of the atomoxetine doses

increased the number of cigarettes smoked, the number
of puffs, and CO levels significantly above values
observed with placebo (Fig. 1).

Cigarette rating scale

The one-way ANOVA that included the seven experimental
conditions revealed a significant effect of Dose on ratings of
Crave (F6, 66=2.6, p<0.05), Enjoy (F6, 66=3.5, p<0.01), and
Pleasure (F6, 66=2.8, p<0.02) from the Cigarette Rating
Scale (Fig. 2). Planned pairwise comparisons revealed that
methylphenidate (20 and 40 mg) increased ratings of Enjoy
and Pleasure significantly above placebo levels, while only
the highest dose of methylphenidate, 40 mg, increased
ratings of Crave. There were no significant effects of
atomoxetine on any item of the Cigarette Rating Scale.

Food intake

The one-way ANOVA that included the seven experimen-
tal conditions revealed a significant effect of Dose on the
number of items (F6, 66=6.6, p<0.001) and calories
consumed (F6, 66=9.0, p<0.001). Planned pairwise compar-
isons revealed that all active doses of methylphenidate and
atomoxetine decreased the number of items and calories

Fig. 1 Dose–response functions
for number of cigarettes
(top panel ), number of puffs
(middle panel ), and CO levels
(bottom panel ). x-Axes: methyl-
phenidate (Methylphen) and
atomoxetine (Atomox) dose in
milligrams; data points above
PL designate placebo values.
Data points show means of 12
participants; brackets show ±1
SEM. Filled symbols indicate
those values that are signifi-
cantly different from the placebo
value ( p≤0.05, Fisher’s Pro-
tected Least Significant Differ-
ence test)
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consumed significantly below placebo levels (Fig. 3).
Planned pairwise comparisons also revealed that 40 mg
methylphenidate reduced caloric intake to a significantly
greater extent than 80 mg atomoxetine.

Food rating scale

The one-way ANOVA that included the seven experimental
conditions revealed a significant effect of Dose on ratings of
Crave (F6, 66=2.3, p<0.05) from the Food Rating Scale.
Planned pairwise comparisons revealed that 10 and 40 mg
methylphenidate as well as 20, 40, and 80 mg atomoxetine
decreased ratings of Crave significantly below placebo levels
(data not shown). There were no significant differences
between corresponding doses of methylphenidate and atom-
oxetine. There were no significant effects of methylphenidate
or atomoxetine on any other item from the Food Rating Scale.

Subject-rated drug-effect questionnaires

The one-way ANOVA conducted on first-hour data that
included the seven experimental conditions revealed a signif-
icant effect of Dose on ratings of High and Shaky from the
Drug-Effect Questionnaire (data not shown). Planned pairwise

comparisons revealed that 20 mg methylphenidate increased
ratings of High significantly above placebo levels. Atomoxetine
(40 mg) increased ratings of Shaky significantly above placebo
levels. There were no significant effects of methylphenidate or
atomoxetine on any other item from the Drug-Effect Question-
naire. The one-way ANOVA conducted on first-hour data (i.e.,
1 h post-medication) that included the seven experimental
conditions did not reveal a significant effect of Dose on the
Stimulant or Sedative scales of the Adjective-Rating Scale.

Heart rate and blood pressure

The one-way ANOVA conducted on first-hour data that
included the seven experimental conditions revealed a signif-
icant effect of Dose on systolic (F6, 66=4.6, p<0.001) and
diastolic pressure (F6, 66=2.5, p<0.05; data not shown).
Planned pairwise comparisons revealed that methylphenidate
(40 mg) and atomoxetine (40 and 80 mg) increased systolic
pressure significantly above placebo levels. Planned pairwise
comparisons also revealed that 40 mg atomoxetine increased
systolic pressure to a significantly greater extent than 20 mg
methylphenidate. Atomoxetine (80 mg) increased diastolic
pressure significantly above placebo levels. There were no
significant effects of methylphenidate or atomoxetine on heart
rate (p>0.05).

Discussion

Methylphenidate dose-dependently increased the total num-
ber of cigarettes smoked, number of puffs, and CO levels,
which is consistent with results from a previous study
(Rush et al. 2005). Atomoxetine did not affect smoking
behavior under the current experimental conditions. Both
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methylphenidate and atomoxetine decreased the number of
food items consumed and caloric intake. Before participants
were allowed to smoke (i.e., one hour after drug adminis-
tration), methylphenidate and atomoxetine increased some
subject ratings as well as blood pressure.

The results of the current experiment systematically
replicate the results of a previous study conducted in our
laboratory in which the effects of methylphenidate (5, 10, 20,
and 40 mg) on smoking were assessed (Rush et al. 2005). In
our previous study, methylphenidate (10, 20, and 40 mg)
increased the number of cigarettes, puffs, and CO levels
significantly above placebo. In the current study, methylphe-
nidate (20 and 40 mg) increased the number of cigarettes,
puffs, and CO levels significantly above placebo. Worth
noting is that the magnitude of the effect is similar for both
studies. For example, in our previous study, methylphenidate
(10, 20 and 40 mg) increased the number of puffs by 13, 14,
and 21, respectively, relative to levels observed with placebo.
In the current study, methylphenidate (10, 20, and 40 mg)
increased the number of puffs by 9, 18, and 27, respectively,
relative to levels observed with placebo.

Atomoxetine did not increase smoking under the current
experimental conditions. The most parsimonious explana-
tion for the absence of effect is that we did not test
sufficient doses. However, the atomoxetine doses adminis-
tered in the present experiment correspond to doses that we
have administered in previous studies. We have previously
demonstrated that atomoxetine (60 and 90 mg) significantly
increases scores on the Stimulant-sensitive Adjective-
Rating Scale, while the 60-mg dose increases heart rate
significantly above placebo (Lile et al. 2006). In addition,
all doses of atomoxetine administered in the current
experiment reduced caloric intake. Thus, the atomoxetine
doses tested in the current experiment are behaviorally and
physiologically active when administered acutely under
laboratory conditions. A second potential explanation for
the lack of effect of atomoxetine on smoking in the current
study is the acute dosing regimen. Atomoxetine may not
reach maximal clinical efficacy for several weeks (e.g.,
Wilens et al. 2006). Whether atomoxetine would have
differential effects on smoking behavior when administered
chronically is unknown but should be explored.

The finding that atomoxetine did not increase smoking
supports the notion that stimulant-induced increases in
smoking may have a pharmacological basis. Atomoxetine is
a potent norepinephrine transport inhibitor that also has a
lower affinity for various other transporters and receptors
and does not increase extracellular dopamine in the nucleus
accumbens and striatum, brain areas thought to mediate
drug reinforcement (Bymaster et al. 2002; Christman et al.
2004; Gehlert et al. 1995; Michelson et al. 2002, 2003).
Methylphenidate, like other stimulants, increases extracel-
lular dopamine levels in the striatum and nucleus accum-

bens (e.g., Gottlieb 2001; Mach et al. 1997; Volkow et al.
2005). Nicotine increases extracellular dopamine levels in
these areas indirectly via activation of nicotinic acetylcho-
line receptors located at presynaptic dopaminergic terminals
in the ventral tegmental area (Hamada et al. 2004). An
additive or synergistic increase in mesocorticolimbic
dopamine levels might explain the methylphenidate-in-
duced increases in smoking observed in the present as well
as the previous experiment (Gerasimov et al. 2000; Huston-
Lyons et al. 1993; Rush et al. 2005). Consistent with this
notion, the results of one study demonstrated that methyl-
phenidate augments the reinforcing, discriminative-stimu-
lus, and locomotor-activating effects of nicotine in rats
(Wooters et al. 2007). Worth noting, under the current
experimental conditions, we did not directly assess the role
of dopamine in stimulant-induced increases in smoking.
Future studies should more fully characterize the role of
dopamine in stimulant-induced increases in smoking by
determining whether pretreatment with dopamine antago-
nists attenuates stimulant-induced increases in smoking.

The finding that methylphenidate increased positive
subject ratings of cigarettes (i.e., Enjoy and Pleasure)
partially supports the idea that stimulants may increase the
reinforcing effects of smoking or nicotine. Positive subject-
rated drug effects are considered to be an indirect measure of
the reinforcing effects of drugs (Henningfield et al. 1986).
Future studies should directly examine the effects of
methylphenidate on the reinforcing effects of smoking.

Methylphenidate increased ratings of High while atom-
oxetine increased ratings of Shaky from the Drug-Effect
Questionnaire. Methylphenidate and atomoxetine also in-
creased blood pressure. The subject-rated and cardiovascular
effects of methylphenidate and atomoxetine in the present study
were not as robust as those we have observed previously (Lile
et al. 2006; Rush et al. 2001; Stoops et al. 2005a, b). In the
current experiment, subject-rated and cardiovascular effects
were analyzed 1 h after medication administration, perhaps
before the effects of methylphenidate or atomoxetine peaked.
In our previous studies, these measures were analyzed as peak
effect or area under the time–action curve for 5 h post-
medication. Only first-hour data in this study were analyzed
because after this time, volunteers controlled the amount that
they smoked. Separating the combined effects of methylphe-
nidate or atomoxetine and nicotine on these measures was,
therefore, impossible. Once volunteers were allowed to
smoke, the subject-rated and cardiovascular effects of
methylphenidate and atomoxetine were more pro-
nounced. To more fully characterize the potential
interaction of methylphenidate or atomoxetine with
nicotine, future studies should examine the subject-rated
and cardiovascular effects of fixed doses of these drugs
and nicotine alone and in combination in the same
group of volunteers.
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Although the effects of methylphenidate and atomox-
etine on smoking behavior were distinct, the effects of these
medications on eating behavior overlapped. All doses of
methylphenidate and atomoxetine reduced the number of
items and calories consumed significantly below placebo
levels. Methylphenidate and atomoxetine also reduced
ratings of Crave from the Food Rating Scale. The current
findings emphasize the importance of using multiple
outcome measures when characterizing the effects of drugs.
While all doses of methylphenidate and atomoxetine
reduced caloric intake, their effects on eating behavior
were somewhat distinct. The effects of methylphenidate on
caloric intake were dose related, whereas the effects of
atomoxetine were not. This finding may demonstrate that
dopaminergic and noradrenergic mediation of energy intake
is distinguishable (Berridge 1996; Leddy et al. 2004; Nisoli
and Carruba 2000). Perhaps methylphenidate reduced
caloric intake via a direct pharmacological mechanism
while atomoxetine may have reduced caloric intake via
nonspecific peripheral actions (i.e., nausea). Considering
that stimulant medications have a significant abuse poten-
tial in humans, including obese patients (e.g., Bray 1993;
Weigle 2003), future studies should be conducted to
determine if atomoxetine might have clinical utility as an
appetite suppressant (Gadde et al. 2006).

The results of the current experiment may be important
clinically because stimulant medications are prescribed for a
variety of disorders including the treatment of ADHD,
narcolepsy, and excessive daytime sleepiness, obesity, and to
augment antidepressant therapy (Feinberg 2004; Reeves and
Schweitzer 2004; Schwartz 2004; Spencer et al. 2004;
Weigle 2003). Persons that suffer from conditions in which
stimulant medications are prescribed as well as persons that
are stimulant dependent tend to smoke at greater rates
compared to the general population (e.g., Budney et al. 1993;
Lasser et al. 2000). The pharmacological and behavioral
profiles of atomoxetine are distinct from commonly pre-
scribed stimulant medications (e.g., Bymaster et al. 2002;
Heil et al. 2002; Lile et al. 2006; Wee and Woolverton 2004),
although it is prescribed for similar purposes (e.g., Carpenter
et al. 2005; Gadde et al. 2006; Mignot and Nishino 2005;
Simpson and Plosker 2004). Perhaps clinicians, when
determining treatment plans for patients that may require
prescription stimulants, should consider alternative medica-
tions when the patient smokes or is at risk to smoke.

While the results of this study are important in under-
standing the pharmacological specificity of stimulant-in-
duced increases in smoking, there are a few caveats that
warrant discussion. First, the volunteers that participated in
the current experiment consisted of healthy, nondrug-
dependent, adult smokers. Whether methylphenidate or
other stimulant medications would increase smoking in a
clinically relevant population is unknown. Persons with

ADHD, for example, may or may not increase smoking after
stimulant pretreatment. The clinical and epidemiological
literature on this topic is mixed regarding whether or not
stimulant medications increase the risk of tobacco smoking in
ADHD-diagnosed individuals (Biederman et al. 1999; Lambert
2002; Lambert and Hartsough 1998; Loney et al. 2002).
Second, the acute effects of immediate-release methylphe-
nidate were tested in the current experiment, whereas in a
treatment setting, sustained-release formulations are com-
monly prescribed (e.g., Lage and Hwang 2004). Rate-of-
onset has been shown to modulate the behavioral effects of
stimulant drugs including methylphenidate and cocaine
(Abreu et al. 2001; Kollins et al. 1998). Future studies
should determine whether immediate- and sustained-release
methylphenidate produce quantitatively different effects on
smoking. Finally, in a treatment setting, methylphenidate is
prescribed chronically. Future studies should also determine
whether differential effects on smoking behavior would be
observed after the chronic administration of methylpheni-
date. Bupropion, for example, increases cigarette smoking
when administered acutely (i.e., Cousins et al. 2001) but
reduces smoking when administered chronically (for a
review, see Henningfield et al. 2005).

In conclusion, methylphenidate but not atomoxetine
increased cigarette smoking under the current experimental
conditions. This finding is consistent with the notion that
stimulant-induced increases in smoking result from an
additive or synergistic effect of these drugs and nicotine on
extracellular dopamine levels in the nucleus accumbens or
striatum. Future studies should be designed to further
characterize the pharmacological mechanisms underlying
stimulant-induced increases in smoking in clinical popula-
tions. Identifying these mechanisms may help to elucidate the
complex relationship between stimulant use and cigarette
smoking. This knowledge could lead to improved treatment
options for persons that smoke and use stimulants either
therapeutically or recreationally.

Acknowledgments The authors wish to thank Frances P.Wagner, R.N.
for her expert nursing assistance, Michelle Gray, B.A., John Blackburn,
B.S., Derek Roe, B.A., and Karolyn Hays for their technical assistance.
The National Institute on Drug Abuse (NIDA) Grants DA 012665 and
DA 010325 (CRR) as well as National Institute of Health National
Research Service Award NIDADA 07304 (Thomas F. Garrity) supported
this research. The data for this experiment were gathered as partial
fulfillment of the requirements for the degree of Master of Arts in
Psychology in the College of Arts and Sciences at the University of
Kentucky (Vansickel).

References

Abreu ME, Bigelow GE, Fleisher L, Walsh SL (2001) Effect of
intravenous injection speed on responses to cocaine and
hydromorphone in humans. Psychopharmacology 154:76–84

Psychopharmacology (2007) 193:305–313 311



Berridge KC (1996) Food reward: brain substrates of wanting and
liking. Neurosci Biobehav Rev 20:1–25

Biederman J, Wilens T, Mick E, Spencer T, Faraone S (1999)
Pharmacotherapy of attention-deficit/hyperactivity disorder
reduces risk for substance use disorder. Pediatrics 104
(2):20–25

Bray GA (1993) Use and abuse of appetite-suppressant drugs in the
treatment of obesity. Ann Intern Med 7(2):707–713

Budney AJ, Higgins ST, Hughes JR, Bickel WK (1993) Nicotine and
caffeine use in cocaine-dependent individuals. J Subst Abuse 5
(2):117–130

Bymaster FP, Katner JS, Nelson DL, Hemrick-Luecke SK, Threlkeld
PG, Heiligenstein JH, Morin SM, Gehlert DR, Perry KW (2002)
Atomoxetine increases extracellular levels of norepinephrine and
dopamine in prefrontal cortex of rat: a potential mechanism for
efficacy in attention deficit/hyperactivity disorder. Neuropsycho-
pharmacology 27:699–711

Carpenter LL, Milosavljevic N, Schecter JM, Tyrka AR, Price LH
(2005) Augmentation with open-label atomoxetine for partial or
nonresponse to antidepressants. J Clin Psychiatry 66(10):1234–
1238

Center for Disease Control (CDC) (2003) Annual smoking-attribut-
able mortality, years of potential life lost, and economic costs—
United States, 1995–1999. MMWR Weekly 51(14):300–303

Chait LD, Griffiths RR (1983) Effects of caffeine on cigarette smoking
and subjective response. Clin Pharmacol Ther 34:612–622

Christman AK, Fermo JD, Markowitz JS (2004) Atomoxetine, a novel
treatment for Attention-Deficit-Hyperactivity Disorder. Pharma-
cotherapy 24(8):1020–1036

Cousins MS, Stamat HM, de Wit H (2001) Acute doses of d-amphetamine
and bupropion increase cigarette smoking. Psychopharmacology
(Berl) 157:243–253

Feinberg SS (2004) Combining stimulants with monoamine oxidase
inhibitors: a review of uses and one possible additional
indication. J Clin Psychiatry 65(11):1520–1524

Gadde KM, Yonish GM, Wagner HR, Foust MS, Allison DB (2006)
Atomoxetine for weight reduction in obese women: a preliminary
randomized controlled trial. Int J Obes 30:1138–1142

Gehlert DR, Schober DA, Hemrick-Luecke SK, Krushinski J,
Howbert JJ, Robertson DW, Fuller RW, Wong DT (1995) Novel
halogenated analogs of tomoxetine that are potent and selective
inhibitors of norepinephrine uptake in brain. Neurochem Int
26:47–52

Gerasimov MR, Franceschi M, Volkow ND, Rice O, Schiffer WK,
Dewey SL (2000) Synergistic interactions between nicotine
and cocaine or methylphenidate depend on the dose of
dopamine transporter inhibitor. Synapse 38:432–437

Gottlieb S (2001) Methylphenidate works by increasing dopamine
levels. BMJ 322:259

Hamada M, Higashi H, Nairn AC, Greengard P, Nishi A (2004)
Differential regulation of dopamine D1 and D2 signaling by
nicotine in neostriatal neurons. J Neurochem 90:1094–1103

Heil SH, Holmes HW, Bickel WK, Higgins ST, Badger GJ, Laws HF,
Faries DE (2002) Comparison of the subjective, physiological
and psychomotor effects of methylphenidate and atomoxetine
in light drug users. Drug Alcohol Depend 67:149–156

Henningfield JE, Griffiths RR (1981) Cigarette smoking and
subjective response: effects of d-amphetamine. Clin Pharma-
col Ther 30:497–505

Henningfield JE, Lukas SE, Bigelow GE (1986) Human studies of
drugs as reinforcers. In: Goldberg, Stolerman (eds) Behavioral
analysis of drug dependence (Chapter 3). Academic, Orlando, FL

Henningfield JE, Fant RV, Buchhalter AR, Stitzer ML (2005) Pharmaco-
therapy for nicotine dependence. CA Cancer J Clin 55(5):281–299

Huston-Lyons D, Sarkar M, Kornetsky C (1993) Nicotine and brain-
stimulation reward: interactions with morphine, amphetamine
and pimozide. Pharmacol Biochem Behav 46:453–457

Kollins SH, Rush CR, Pazzaglia PJ, Ali JA (1998) Comparison of acute
behavioral effects of sustained-release and immediate-release
methylphenidate. Exp Clin Psychopharmacol 6(4):367–374

Lage M, Hwang P (2004) Effect of methylphenidate formulation for
attention deficit hyperactivity on patterns and outcomes of
treatment. J Child Adolesc Psychopharmacol 12(4):575–581

Lambert NM (2002) Stimulant treatment as a risk factor for nicotine use
and substance abuse. In: Jensen PS, Cooper JR (eds) Attention
deficit hyperactivity disorder: state of the science—best practices
(Chapter 18). Civic Research Institute, Kingston, NJ

Lambert NM, Hartsough CS (1998) Prospective study of tobacco
smoking and substance dependencies among samples of ADHD
and non-ADHD participants. J Learn Disabil 31(6):533–544

Lasser K, Boyd JW, Woolhandler S, Himmelstein DU, McCormick D,
Bor DH (2000) Smoking and mental illness: a population-based
prevalence study. JAMA 284:2606–2610

Leddy JJ, Epstein LH, Jaroni JL, Roemmich JN, Paluch RA, Goldfield
GS, Lerman C (2004) Influence of methylphenidate on eating in
obese men. Obes Res 12:224–232

Lile JA, Stoops WW, Durell TM, Glaser PEA, Rush CR (2006)
Discriminative-stimulus, self-reported, performance, and cardio-
vascular effects of atomoxetine in methylphenidate-trained
humans. Exp Clin Psychopharmacol 14(2):136–147

Loney J, Kramer J, Salisbury H (2002) Medicated versus unmedicated
ADHD children–adult involvement with legal and illegal drugs.
In: Jensen PS, Cooper JR (eds) Attention defecit hyperactivity
disorder: state of the science—best practices (Chapter 17). Civic
Research Institute, Kingston, NJ

Mach RH, Nader MA, Ehrenkaufer RL, Line SW, Smith CR, Gage
HD, Morton TE (1997) Use of positron emission tomography to
study the dynamics of psychostimulant release. Pharmacol
Biochem Behav 57(3):477–486

Michelson D, Allen AJ, Busner J, Casat C, Dunn D, Kratochvil C,
Newcorn J, Sallee FR, Sangal RB, Saylor K, West S, Kelsey D,
Wernicke J, Trapp NJ, Harder D (2002) Once-daily atomoxetine
treatment for children and adolescents with attention deficit
hyperactivity disorder: a randomized, placebo-controlled study.
Am J Psychiatry 159:1896–1901

Michelson D, Adler L, Spencer T, Reimherr FW, West SA, Allen AJ,
Kelsey D, Wernicke J, Dietrich A, Milton D (2003) Atomoxetine
in adults with ADHD: two randomized, placebo-controlled
studies. Biol Psychiatry 53:112–120

Mignot E, Nishino S (2005) Emerging therapies in narcolepsy–
cataplexy. Sleep 28(6):754–763

Nisoli E, Carruba MO (2000) Anassessmentofthesafetyandefficacyof
sibutramine,ananti-obesitydrugwithanovelmechanismofaction.
ObesRev1(2):127–139

Oliveto AH, Bickel WK, Hughes JR, Shea PJ, Higgins ST, Fenwick
JW (1992) Caffeine drug discrimination in humans: acquisi-
tion, specificity and correlation with self-reports. J Pharmacol
Exp Ther 261:885–894

Reeves G, Schweitzer J (2004) Pharmacological management of
attention-deficit hyperactivity disorder. Expert Opin Pharmac-
other 5:1313–1320

Rush CR, Essman WD, Simpson CA, Baker RW (2001) Reinforcing
and subject-rated effects of methylphenidate and d-amphetamine
in non-drug-abusing volunteers. J Clin Psychopharmacol
21:273–286

Rush CR, Higgins ST, Vansickel AR, Stoops WW, Lile JA, Glaser
PEA (2005) Methylphenidate increases cigarette smoking.
Psychopharmacology 181:781–789

312 Psychopharmacology (2007) 193:305–313



Schuster CR, Lucchesi BR, EmleyGS (1979) The effects of d-amphetamine,
meprobamate, and lobeline on the cigarette smoking behavior of
normal human subjects. NIDA Res Monogr 23:91–99

Schwartz JR (2004) Pharmacological management of daytime sleep-
iness. J Clin Psychiatry 65(S16):46–49

Sigmon SC, Tidey JW, Badger GJ, Higgins ST (2003) Acute
effects of d-amphetamine on progressive-ratio performance
maintained by cigarette smoking and money. Psychopharmacolo-
gy 167:393–402

Simpson D, Plosker GL (2004) Atomoxetine: a review of its use in adults
with attention deficit hyperactivity disorder. Drugs 64:205–222

Spencer T, Biederman J, Wilens T (2004) Stimulant treatment of
adult attention-deficit/hyperactivity disorder. Psychiatr Clin
North Am 27:361–372

Stoops WW, Lile JA, Fillmore MT, Glaser PEA, Rush CR (2005a)
Reinforcing effects of methylphenidate: Influence of dose and
environmental demands following drug administration. Psycho-
pharmacology 177:349–355

Stoops WW, Lile JA, Glaser PEA, Rush CR (2005b) Discriminative-
stimulus and self-reported effects of methylphenidate, d-amphet-
amine, and triazolam in methylphenidate-trained humans. Exp
Clin Psychopharmacol 13:56–64

Substance Abuse and Mental Health Services Administration (2006)
Results from the 2005 National Survey on Drug Use and Health:

national findings. Office of Applied Studies, NSDUH Series H-
30, DHHS Publication no. SMA 06-4194, Rockville, MD

Tidey JW, O’Neill SC, Higgins ST (2000) d-Amphetamine increases
choice of cigarette smoking over monetary reinforcement.
Psychopharmacology (Berl) 153:85–92

Volkow ND, Wang GJ, Fowler JS, Ding YS (2005) Imaging the
effects of methylphenidate on brain dopamine: new model on its
therapeutic actions for attention-deficit/hyperactivity disorder.
Biol Psychiatry 57(11):1410–1415

Wee S, Woolverton WL (2004) Evaluation of the reinforcing effects of
atomoxetine in monkeys: a comparison to methylphenidate and
desipramine. Drug Alcohol Depend 75(3):271–276

Weigle DA (2003) Pharmacological treatment of obesity: past,
present, and future. J Clin Endocrinol Metab 88(6):2462–
2469

Wilens TE, Newcorn JH, Kratochvil CJ, Gao H, Thomason CK,
Rogers AK, Feldman PD, Levine LR (2006) Long-term atom-
oxetine treatment in adolescents with attention-deficit/hyperac-
tivity disorder. J Peds 149:112–119

Wooters TE, Neugebauer NM, Rush CR, Bardo MT (2007)
Methylphenidate enhances the abuse-related effects of nicotine
in rats: intravenous self-administration, drug-discrimination and
locomotor sensitization. Neuropsychopharmacology (under
review)

Psychopharmacology (2007) 193:305–313 313


	A pharmacological analysis of stimulant-induced increases in smoking
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Materials and methods
	Participants
	General procedures
	Drug administration
	Data analysis

	Results
	Demographics
	Smoking
	Cigarette rating scale
	Food intake
	Food rating scale
	Subject-rated drug-effect questionnaires
	Heart rate and blood pressure

	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


