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Abstract:

The purpose of this study was to examine the anxiety-related effects of acute and repeated amphetamine administration using the elevated plus maze (EPM) and light/dark box tests in mice. D-amphetamine (2 mg/kg ip, 30 min after injection) had a significant anxiogenic effect only in the EPM test, as shown by specific decreases in the percentage of time spent in the open arms as well as in the
percentage of open arm entries. Tolerance to this anxiogenic action developed after 8 days of daily d-amphetamine administration
(2 mg/kg, ip). An anxiolytic effect was observed after the ninth injection, i.e. there were specific increases in the percentage of time
spent in the open arms and in the percentage of open arm entries. L-type voltage-dependent calcium channel antagonists: nimodipine
(5, 10 and 20 mg/kg, ip), flunarizine (5, 10 and 20 mg/kg, ip), verapamil (5, 10 and 20 mg/kg, ip), and diltiazem (5, 10 and 20 mg/kg, ip)
were also injected prior to an acute low dose of d-amphetamine or to each injection of subchronic d-amphetamine. Our results revealed that calcium channel blockers dose-dependently attenuated both an anxiogenic effect of d-amphetamine and the development of
tolerance to this effect. Our results suggest that neural calcium-dependent mechanisms are involved in the anxiety-related responses
to acute and subchronic amphetamine injection that may lead to addiction relapse in human users.
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Introduction
Animal models of human anxiety are typically employed to search for anxiolytic drugs with therapeutic
potential. Both in humans and rodents, anxiety is
a common symptom in physical dependence and
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withdrawal syndrome of many drugs of abuse, including psychostimulant drugs. Among amphetamine
abusers, psychiatric disorders, such as anxiety, panic
attacks and mania are commonly reported [37], especially among first time amphetamine users [10]. Withdrawal from amphetamine has been also associated
with states of increased anxiety and dysphoria in human addicts. Anxiolysis after prolonged administration can be one of the main effects underlying psychostimulant dependence and drug relapse.
Controversies over amphetamine effects in animal
models can be encountered in the literature. An anxiogenic-like effect of amphetamine in the plus maze test
has been previously shown in rats [29] and in mice
[20]. However, some authors reported that ampheta-

