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Abstract Rationale: Modafinil is increasingly used in
sleep disturbances in general and in neurodegenerative
diseases and is recently being used in healthy people for
attention control. However, the application of modafinil is
possibly not only restricted to alertness enhancing effects.
More insight in this compound may lead to new
applications. Not all behavioral aspects have been studied
sufficiently; therefore, more detailed investigations on
modafinil’s positive and aversive behavioral effects are
addressed in this paper. Objectives: Determination of
effects of modafinil in marmoset monkeys with observa-
tional methods and with behavioral tests measuring
locomotor activity, hand—eye coordination, response to a
threat situation and startle response. Materials and
methods: Two hours after oral administration of modafinil
in doses of 50, 100, 150, and 225 mg/kg, animals were
observed and tested in the behavioral test systems.
Results: Locomotor activity was increased after 100 mg/
kg modafinil in the Bungalow test and after 100, 150, and
225 mg/kg, as found in the movement parameters of the
human threat test. Moreover, modafinil showed anxiolytic-
like effects in the human threat test. No other side effects
were observed, nor were the hand—eye coordination and
startle response affected. Conclusions: Besides psychos-
timulation, modafinil has no aversive effects in the doses
used in the domains measured. The potential anxiolytic-
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like effects of modafinil may create new possibilities for
the therapeutic use of modafinil.
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Introduction

Modafinil is a vigilance-enhancing compound approved as
treatment for excessive daytime sleepiness (EDS) in
narcolepsy (Bastuji and Jouvet 1988; Green and Stillman
1998). Modafinil is also effective in many other neurolo-
gical diseases associated with EDS (Happe 2003; Rammo-
han et al. 2002) including reduction of fatigue in multiple
sclerosis (Rammohan et al. 2002) and Parkinson’s disease
(Adler et al. 2003; Happe et al. 2001; Nieves and Lang
2002).

Besides effects on alertness, modafinil has other putative
therapeutic applications. The sedative effects of anti-
psychotics and opiates or sedation after general anesthesia
can be reduced (Larijani et al. 2004; Makela et al. 2003;
Webster et al. 2003). Modafinil also supports and augments
the effects of antidepressants (Menza et al. 2000; Ninan et
al. 2004). Furthermore, modafinil treatment reduces
impulsivity and hyperactivity in ADHD patients (Taylor
and Russo 2000; Turner et al. 2004). Positive effects on
cognition were also found in healthy humans (Turner et al.
2003).

As an alertness enhancer, modafinil is preferred over
amphetamine and amphetamine-like stimulants, because of
its lower abuse and dependency potential (Jasinski and
Kovacevic-Ristanovic 2000) and a favorable side effect
profile. In humans, modafinil is well tolerated with side
effects reported as mild to moderate headache, nausea,
nervousness, anxiety, and insomnia (Robertson and
Hellriegel 2003).

The exact mechanism of action of modafinil is still
unclear. The morphological distribution of neural active
areas after modafinil implicates involvement in sleep—wake
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regulation, like the anterior hypothalamic nucleus and
adjacent areas, but not in motor function areas (Engber et
al. 1998; Lin et al. 1996; Scammell et al. 2000). Modafinil
modulates neurotransmitter function, such as noradrenaline
(NA) indirectly, as modafinil-induced locomotor activity is
prevented by an o;-adrenoreceptor antagonist (Duteil et al.
1990). It also affects GABA, reducing its release in
striatum, sleep-related areas, and the outflow of the cortex
(Ferraro et al. 1998; Ferraro et al. 1996; Tanganelli et al.
1995).

The functional effects of modafinil should be more
intensively studied because of the increased application of
modafinil in therapeutic areas like Parkinson’s disease,
depression, and sleep, but also its extended therapeutic use
and possible attention-enhancing effects in healthy people.
To approach the human situation as much as possible, a
non-human primate model was selected with a high level of
similarity to human sleep architecture: the marmoset
monkey. This model also has a high level of similarity to
human Parkinson’s disease after MPTP intoxication. The
marmoset monkey is a good model for testing modafinil
because its closer resemblance to man compared to rodent.
Whereas, many of the physiological and pharmacological
questions can be (and have been) addressed in rodent
models and tests, behavioral and cognitive parameters can
be assessed more accurately in animals closer to man.
Furthermore, in primate models, similar test methods can
be used in humans. For example, the abnormal involuntary
movement scale (AIMS), a clinical rating scale for
dyskinesia, can be applied without modification to PD
patients (Di Monte et al. 2000), and sleep EEG measure-
ments also show high similarity (Philippens et al. 2004).

In the present study, the effects of modafinil in doses of
50, 100, 150, and 225 mg/kg were assessed using
observation scales and behavioral test systems. Direct
observation with extensive observation scales, measuring
effects on general and dyskinetic behavior, quantified the
effects of modafinil.

The quality of movement was measured with behavioral
test systems assessing the locomotor activity, the hand—eye
coordination and startle response. Measurement of the
effects of modafinil on the hand-eye coordination is
unique. Also, little research is done concerning the effects
of modafinil on anxiety. Therefore, in this study, the
reaction to the human threat has been tested.

Materials and methods
Animals

Adult male and female marmoset monkeys (Callithrix
Jacchus) aged 2—6 years with body weights between 350—
550 g were obtained from BPRC, The Netherlands and
Harlan, United Kingdom. Marmosets are social animals,
but due to practical purposes, among others, the validation
of observational tests in single-housed marmosets, the
animals were kept one to a cage. Moreover, the marmosets
were supplied as individuals; therefore, it was less stressful

for these animals to keep them singly housed. The ambient
temperature was regulated at 254+2°C and the relative
humidity was always >60%. A 12-h light—dark cycle was
maintained. All aspects of animal care are described in
Standard Operating Procedures, which are in agreement
with current guidelines of the European Community. The
independent TNO committee on Animal Care and Use
approved all protocols for the animal experiments.

Study design

Modafinil was administrated orally by gavage in doses of
50, 100, 150, and 225 mg/kg. The doses chosen were based
on earlier studies in marmosets, rats, and mice (Jenner et al.
2000; Engber et al. 1998; Duteil et al. 1990). The peak
activity of modafinil in marmoset monkeys was 2 h after
administration with effects lasting more than a 10-h period
(Jenner et al. 2000). Consequently, the appearance of
symptoms was observed and the human threat test was
carried out at 120 min after administration followed by the
hand-eye coordination task at 130 min post-dose. At
145 min post-dose, the locomotor activity was assessed in
the Bungalow test, followed by the startle response at
170 min post-dose. To reduce the number of animals, each
animal received a maximum of two different doses of
modafinil in a randomized design. The number of animals
used in the test systems (hand—eye coordination, locomotor
activity, and startle response) is five (50 mg/kg), nine
(100 mg/kg), eight (150 mg/kg), and six (225 mg/kg). The
startle response is tested in five animals after 225 mg/kg
modafinil due to a technical failure. To extend the
reliability of the data, extra observations with the human
threat test and the behavior scales of five animals [50 mg/
kg (n=1), 100 mg/kg (n=4)] were added. Control values
were obtained in the same animals without treatment. No
differences between control and vehicle values were found
(data not shown).

Drug administration

Modafinil (Modiodal, d,1-2-[(diphenylmethyl)sulfinyl]
acetamide) was used in ground tablet form (Laboratoire
L. Lafon, France). One tablet contains 100 mg modafinil
and filling compounds, such as lactose, cornstarch, mag-
nesium monosilicate 2H,0, sodium croscarmellose, poly-
vidon, talc, and magnesium stearate. Before usage, the
ground tablets were homogenized freshly in a 10% sugar
solution in a dose volume of 1.5 ml/kg. The used doses of
modafinil were 50, 100, 150, and 225 mg/kg.

Behavioral assessment

Observation of signs and symptoms

For the observation of signs and symptoms, two rating
scales were used: 1) a general clinical scoring list in which



the condition of the animal was rated. The following
symptoms were taken into account: inadequacy of groom-
ing by inspection of the fur; apathy by testing the
responsiveness of the animal to its surrounding; immobility
and presence of tremors. The rates of severity were coded
from 0 (normal) to 4 (severe). 2) The abnormal involuntary
movement scale (AIMS) is a nine-item rating scale,
designed to record in detail the occurrence of dyskinetic
movements (Guy 1976). The AIMS is widely used
clinically for qualification of dyskinetic movements,
occurring among others in Parkinson’s disease, schizo-
phrenia, and the elderly (Beasley et al. 1999; Katzens-
chlager et al. 2004; Woerner et al. 1998). This scale has
successfully been applied for more than 10 years in
monkey research in our institute. The AIMS includes
facial, mouth (lips, peri-oral area, jaw, and tongue),
extremity, and trunk movements. The global judgment of
the severity and the incapacitation due to the abnormal
movements were also scored. All items were rated from 0
(normal) to 4 (severe). Movements that occur upon
stimulation by the observer were rated one step lower
than those observed spontaneously. The observations were
performed in a blinded matter. Besides the rating scales, the
deviation from the normal behavior not mentioned in the
above-mentioned scales was registered.

Spontaneous exploratory behavior (Bungalow test)

The levels of activity and exploratory behavior can play an
important role in practically all measurements of animal
behavior. A device called the ‘Bungalow test’ can
automatically and quantitatively assess these parameters.
The test is described and validated by Wolthuis et al. (1994)
and Philippens et al. (2000). The apparatus consists of four
horizontally placed non-transparent boxes (23%23x23 cm)
all interconnected by six PVC tubes (inner diameter
9.5 cm). The animals were placed in the same compartment
at the start of each session. The animals could freely move
and change from one compartment to another during the
20-min session. A video tracking system (Ethovision,
Noldus) registered the locomotor activity of the animal,
expressed as the number of compartment changes during
the session.

Hand—eye coordination task

Assessment of the hand—eye coordination can reveal
information about vigilance and performance. For this
task, an automated robot-guided apparatus with positive
reinforcement as a motivating stimulus (small pieces of
marshmallow) has been developed. As described and
validated by Philippens et al. (2000), the marmoset is
placed in front of a test panel provided with a window
(8%5 cm). A robot arm presents a reward behind the
window. With this system, three types of trials were
performed: one using a non-moving reward in the middle
of the window, another using a slow horizontally moving
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reward (0.04 m/s), and still another using a fast horizontally
moving reward (0.08 m/s). The animal was allowed for
1 min to grasp the non-moving reward. Each type of trial
was performed 14 times in one session. At the beginning of
each trial a sound signal was presented, intended to alarm
the animal. A pressure detector and infrared detectors in the
window were used to register hits and attempts and speed
of performance. A ‘hit’ was registered when the animal
successfully retrieved the reward from the robot arm. The
percentage of correct hits was used as a criterion to judge
the performance of the animal.

Human threat test

The human threat test is a non-human primate putative
model of anxiety. It is based on findings that marmosets
will exhibit fear-related behavior in the presence of a
human observer in front of the cage (Costall et al. 1988).
Most pronounced behavior would be retreating to the back
of the cage and showing characteristic postures.

The behavior was assessed in the home cage
(40%60%60 cm) with a hanging basket in the back of the
cage, a wooden board (20x10 cm, 30 cm above the cage
floor) on the left side in the back, and on the other side a
perch, at the same height, positioned from the back to the
front of the cage.

To assess the behavior, the observer stood approximately
30-100 cm from the cage front and made eye contact with
the marmoset throughout a 2-min test period. During this
period, the movements, behavior, and position of the
marmoset in the cage were recorded by video registration.

A range of parameters were obtained according to Carey
et al. (1992) based on Stevenson and Poole (1976): 1) The
number of characteristic postures exhibited: tail posture
(tail raise to present the genital region), scent marking (the
anal and genital area is pressed against the substrate to be
marked with excretion of the glands), arched pilo (arched
back posture with full body pilo-erection), slit stare (stare
with the eyes half-closed in combination with tufts
flattened and exposure of the teeth), rearing (upright
position with flexed paws), twisting (head and torso
movement from side to side), 2) The time spent in the
front of the cage, 3) The number of position changes in the
cage, 4) The number of movements from the back of the
cage to the front, and 5) The number of jumps from the left
side of the cage to the right side or vice versa.

Auditory startle response

The startle response is a sensitive method to determine how
different neurotransmitter systems or drugs modulate
sensorimotor activities. The startle reflex appears also to
be under the control of higher brain centers; for instance, a
state of anxiety potentiates the startle response (Koch
1999). The auditory startle reflex is a motor response after
an intense sound stimulus. The apparatus for marmoset
monkeys has been described earlier and validated by
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Philippens et al. (2000). The animals were placed in a
transparent plastic tube on a pressure transducer in an
illuminated sound attenuated box. Twenty startle stimuli
(20 ms, 120 dB, white noise) were delivered in random
order (14+4 s). For the duration of 200 ms, the force
exerted by the animal upon presentation of the stimulus
was registered. The startle reflex was represented by the
amplitude.

Statistics

No statistical analysis was performed on the data of the
behavioral observation scales because the changes can be
regarded as minimal.

The remaining results are presented as mean+=SEM and
parametric statistical analysis was applied. The study can
be considered as a semi-within design, as some animals
received multiple doses; however, not all doses. Therefore,
the statistical analysis is based on a between-subjects
design. First, an overall repeated measures analysis was
applied where the dose-group (the animals belonging to a
certain dose with a certain treatment) was the between-
factor and the treatments, control, and modafinil were
included as the within-factor. If the p value <0.05 or a clear
trend was seen, a paired ¢ test was applied to test each dose-
group for a difference between the treatment groups. For
this analysis, the significance level of p<0.05 was used.

Results
Observation of signs and symptoms

Administration of 50, 100, 150, and 225 mg/kg modafinil
resulted in none or minimal changes in the rating scales
(clinical symptoms and AIMS). In Table 1 the mean scores
of the affected animals and the number of affected animals
are shown. Most changes on both rating scales were within
normal ranges (score of 1 means normal behavior with the
parameter seen in a higher frequency). Only scores above
‘1’ are defined as affected behavior. Therefore, only in the
lowest dose group (50 mg/kg) were three parameters rated
as affected (Table 2). By observation, an increased activity
after high doses of modafinil was seen. After 150 mg/kg,
some stability problems were seen. After the highest dose,
some animals were hyperactive, showing fast and
repetitive—but not stereotypic—movements, increased
distraction, and escape attempts.

Quality of movements

Modafinil affected the locomotor and exploratory activity
measured with the Bungalow test [F(1,24)=12.7, p<0.001]
and the hand-eye coordination [(F(1,24)=8.4, p<0.01)].
More specifically, the locomotor activity after 100 mg/kg
modafinil was increased compared to the normal activity
(p<0.05, Fig. 1). The difference in number of compartment
changes between the control value and 100 mg/kg
modafinil was 1154+46. The hand—eye coordination task,
measured as the number of correctly taken rewards, was
still at maximum performance after 50 (n=5), 100 (n=9),

Table 1 Overview of the mean scores of the affected animals on the items of the clinical score (a) and the AIMS (b) after administration of

50 (n=6), 100 (n=13), 150 (n=8), and 225 mg/kg (n=6) modafinil

Modafinil (mg/kg)

50 100 150 225
a) Clinical score
Grooming 1 (1/6) 1 (4/13) 1 (6/8) 1 (3/6)
Apathy 1 (2/6) 1 (3/13) 1 (1/8) 1 (3/6)
Immobility 1.5 (2/6) 0 0 0
Tremors 0 0 0 0
Total affected animals 2 out of 6 4 out of 13 6 out of 8 5 out of 6
b) AIMS test
Facial and oral movements Facial expression 2 (1/6) 0 0 0
Lips and perioral area 1 (2/6) 1 (1/13) 1 (1/8) 1 (2/6)
Jaw 0 0 1 (2/8) 0
Tongue 0 1(1/13) 0 0
Extremity movements Upper 0 1(1/13) 0 0
Lower 1.5 (2/6) 0 0 1 (2/6)
Trunk movements Neck, shoulder, hips 1 (2/6) 0 1 (3/8) 1 (1/6)
Global judgment Severity 0 0 0 0
Incapacitation 1 (1/6) 0 0 1 (1/6)
Total affected animals 5 out of 6 3 out of 13 5 out of 8 6 out of 6

0: normal; 1: minimal, but extreme normal; 2: mild; 3: moderate; 4: severe (affected animals/total group size)
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Table 2 Overview of the difference between the parameters of the human threat test before and after administration of 50 (n=6), 100

(n=13), 150 (n=8), and 225 (n=6) mg/kg modafinil

Modafinil (mg/kg)

50 100 150 225
No. of body postures —5.241.2% —2.8£1.3 —5.842.3* —4.8+1.0*
Time spent in front (sec) —8.3£5.3 21.7£11.7 2.3+8.8 29.7+11.6
No. of position changes 8.6+3.4 7.1£1.9* 7.14£2.8* 16.7+9.0*
No. of forward movements 3.3+1.3 3.3+0.7* 4.8+1.8* 7.0£5.2
No. of sideward jumps 5.2+£3.9 3.0+1.3* 5.442.6 9.8+2.9*
*p<0.05 vs control values
and 150 (n=8) mg/kg modafinil. Only after 225 mg/kg C—Jcontrol zzz modafinil
modafinil did two of the six animals show decreased 0] o
performance on the task (see Fig. 2). ]
35
»
@ 30
Startle response 2
2 25
The startle response was not affected after any of the doses £
of modafinil (see Fig. 3). o
S 15
- 104
Human threat test
5
Modafinil affected the body postures [F(1,29)=29.2, 0
p<0.001] (see Table 2). More specifically, the body 150 mgkg 225 mglkg
postures were lowered after 50, 150, and 225 mg/kg dose

modafinil (p<0.05) and with a trend after 100 mg/kg
(p=0.053). A statistical increase was seen in the effects of
modafinil on the ‘time spent in front of the cage’ [F(1,29)
=4.1, p=0.052]. This was due to an increase in time spent in
front after 100 and 225 mg/kg (p=0.065 and p=0.051).
Modafinil increased the ‘position changes in the cage’
[F(1,29)=16.5, p<0.001], the related ‘movements for-
ward’ [F(1,29)=16.5, p<0.001] and the ‘jumps from side
to side’ [F(1,29)=22.3, p<0.001]. More detailed, the
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Fig. 1 Locomotor and exploratory activity assessed in the
Bungalow test. Bars show mean (SEM) number of compartment
changes of control values (before administration) and after 50 (n=5),
100 (n=9), 150 (n=8), and 225 (n=6) mg/kg of modafinil.* p<0.05
modafinil dose vs control values

Fig. 2 Hand-eye coordination task. Bars show mean (+SEM)
number of correct responses of control values (before administra-
tion) and after 50 (n=5), 100 (n=9), 150 (n=8), and 225 (n=6) mg/kg
of modafinil. Dotted line indicated maximum number of responses

45+

—control
40+ 2 modafinil
35_ I
30— I
2 25
3
.§ 20
154
104
54
0
50 mg/kg 100 mg/kg 150 mg/kg 225 mg/kg
dose

Fig. 3 Startle response. Bars show mean (SEM) of the amplitude
of control values (before administration) and after 50 (n=5), 100
(n=9), 150 (n=8), and 225 (n=5) mg/kg of modafinil

‘position changes in the cage’ increased after 100, 150,
and 225 mg/kg (p<0.05) with a trend after 50 mg/kg
(»p=0.053). The ‘movements forward’ increased after 100
and 150 mg/kg with a trend after 50 mg/kg (p=0.055).
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The ‘jumps from side to side’ increased after 100 and
225 mg/kg (p<0.05).

Discussion

In view of the increasing applications of modafinil in
various therapeutic areas, including Parkinson’s disease
and sleep disorders, we assessed putative positive and
aversive effects of modafinil in marmoset monkeys using
observational methods and various behavioral test systems.
Modafinil was tested in doses of 50, 100, 150, and 225 mg/
kg in a time interval of 2 and 3 h after administration.

Increased activity was measured in the Bungalow test
and during the human threat test on the parameters
‘position changes’, ‘movements forward’, and ‘sideward
jumps’. This increased activity was reported earlier in other
species (Jenner et al. 2000; Simon et al. 1995; Ward et al.
2004). However, the increase in activity is not reported in
humans, except related side effects, such as nervousness
and insomnia (Robertson and Hellriegel 2003).

Other psychostimulants, such as caffeine and amphet-
amine, also increase locomotor activity (Eden et al. 1991;
Fredholm et al. 1999). These compounds affect dopami-
nergic (DA) and noradrenergic systems, which are mainly
involved in the control of locomotor activity (Anden et al.
1973). Modafinil does not modulate the DA system, as
modafinil lacks pronounced effects on motor function areas
(Engber et al. 1998; Lin et al. 1996). Indeed, the dopamine
D, receptor antagonists haloperidol and sulpiride did not
prevent the modafinil-induced locomotor activity (Duteil et
al. 1990). However, modafinil can increase DA transmis-
sion by binding weakly to the dopamine transporter
(Mignot et al. 1994; Wisor et al. 2001) and the
modafinil-induced increased c-fos in certain brain areas
like striatum and amygdala seems moderated by substantial
dopaminergic afferents (Scammell et al. 2000). Modulation
of the NA system by modafinil seems more likely.
Modafinil-induced locomotor activity was prevented by
the oy -adrenoceptor antagonists, prazosin, and phenoxy-
benzamine (Duteil et al. 1990). Catecholamine depletion
by reserpine also prevented modafinil-induced locomotor
activity, but inhibition of tyrosine hydroxylase by AMPT
(x-Methyl-p-tyrosine) had no effect. This indicates an
indirect effect of endogenous NA stores stimulating the ;-
adrenoreceptors (Duteil et al. 1990). Besides the effects on
the NA system, modafinil reduces GABA release from
striatal and pallidal areas of the basal ganglia without
affecting glutamate release (Ferraro et al. 1998). It is quite
probable that locomotor activity can be increased as a result
of reduction of GABA release from the globus pallidus to
the thalamus, where the increased glutamate levels result in
excitatory output from the basal ganglia.

The increased locomotor activity was not accompanied
by stereotypic behavior or other observable side effects,
except at the highest doses. Hand—eye coordination was not
changed after any dose of modafinil, although an overall
effect was found. The setup of the hand—eye coordination
task used could not reveal improvement of hand-eye

coordination because the maximum number of correct
responses had already been reached during training of the
task. In healthy volunteers, modafinil did not affect the
reaction time. On the other hand, the response latency was
lower resulting, in reduced impulsive response (Turner et
al. 2003). The lack of stereotypic behavior and minimal
effects on hand—eye coordination, as tested in this study,
seem to support the idea that modafinil does not exert its
effects via the dopaminergic system.

Two parameters of the human threat test, the ‘number of
body postures’ and ‘time spent in front’, are most sensitive
to anxiolytic effects of drugs (Carey et al. 1992). This was
also validated in the marmoset colony of our institute with
the anxiolytic agent diazepam (0.25 mg/kg i.m.). Diazepam
lowered the number of characteristic body postures and
increased the time spent in the front of the cage (Van Vliet
et al. 2005). In this study, modafinil reduced the ‘number of
body postures’, and a trend for an overall increased ‘time
spent in front’ after 100 and 225 mg/kg modafinil was
observed. This can be due to increased activity, which is
responsible for a reduced total time spent on a specific
position. However, despite this, the ratio of place
preference (front vs back of the cage) increased with 43
+5% after 100 and 225 mg/kg modafinil. The shift in place
preference indicates that more time is spent in an aversive
place after modafinil. Therefore, it can be concluded that
the anxiolytic-like effects of modafinil are independent of
the stimulative properties of modafinil.

Anxiolytic-like effects of modafinil have not been
reported earlier. Simon et al. (1994) found no effects on
anxiety in mice, but their tests were primarily designed to
measure anxiogenic effects. Although anxiogenic effects
have been mentioned as reported side effects in human
studies (Robertson and Hellriegel 2003), the review does
not mention what this conclusion of anxiogenic effects was
based on, and the reference mentioned was only about
narcolepsy patients.

As the body postures were reduced after modafinil, it
was expected that effect on the ‘time spent in front’ would
be clearer. Whereas, the latter parameter is very sensitive to
anxiolytic effects and is the most frequently affected
behavior in other studies (Barros and Tomaz 2002). One
reason may be that no selection on animals with anxious
behavior was carried out beforehand. Prior screening of the
animals is fairly common in applications of the human
threat test to reduce the inter-individual variability (Costall
et al. 1988). The omission of pre-selection resulted in a
higher baseline level (244+5%) of the ‘time spent in front’.
Therefore, our expectation is that putative anxiolytic
effects of modafinil would be more distinct after pre-
selection and the animals less habituated to their environ-
ment and observer.

Anxiety can be reduced by benzodiazepines, like
diazepam, which act on GABA4-receptors (Nemeroff
2003). The anxiolytic-like effects of modafinil cannot be
explained by a direct effect on GABA s-receptor systems,
although modafinil reduces GABA levels in hypothalamus
and cerebral cortex outflow (Ferraro et al. 1999; Tanganelli
et al. 1995). A potential advantage of modafinil over



benzodiazepines in the treatment of anxiety is the lack of
sedation, often seen after benzodiazepines.

In conclusion, modafinil increases locomotor activity in
marmosets, probably the human counterpart of increases in
nervousness and agitation. Also, modafinil shows minimal
aversive effects, even at higher doses. Therefore, the effects
of modafinil found in the marmoset monkey support the
advantageous characteristics of this compound over other
psychostimulants. The potential anxiolytic-like effects of
modafinil in marmosets point to further examination of this
new characteristic and may create new possibilities for the
therapeutic use of modafinil.
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