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Abstract : Verapamil at 5, 10 and 20 mg/kg ip did not inhibit the
conditioned avoidance response, neither induced catalepsy nor antagonised
apomorphine stereotypy in rats indicating that these doses do not block
the postsynaptic striatal D 2 and D 1 dopamine (DA) receptors. However,
pretreatment with 10 and 20 mg/kg ip verapamil potentiated
methamphetamine stereotypy and antagonised catalepsy induced by small
doses (0.05 and 0.1 mg/kg ip) of apomorphine. Antagonism of small dose
apomorphine-induced catalepsy suggests that at these doses verapamil
blocks the presynaptic D2 DA autoreceptors. Further, pretreatment with
10 mg/kg verapamil antagonised, while pretreatment with 20 mg/kg
potentiated haloperidol catalepsy. Potentiation of methamphetamine
stereotypy by 10 and 20 mg/kg verapamil is explained on the basis of
blockade of presynaptic D2 DA autoreceptors by these doses of verapamil
and its reported DA neuronal uptake blocking activity. Antagonism of
haloperidol catalepsy by 10 mg/kg verapamil is also explained on the basis
of presynaptic D2 DA autoreceptor induced blockade by 10 mg/kg verapamil
whereas potentiation of haloperidol catalepsy by 20 mg/kg verapamil is
explained on the basis of its calcium channel blocking activity.
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INTRODUCTION

Verapamil competitively inhibits *H-
spiperone binding to D2 dopamine (DA)
receptors in homogenates of the rat corpus
striatum (1), facilitates the intraneuronal
inactivation of vesicular DA in rat striatal
and olfactory synaptosomes (2) and
decreases the levels of the DA metabolite 3,
4 dihydroxyphenylacetic acid in the rat

brain without changing the levels of
homovanilliec acid, indicating that it
decreases the synthesis of DA (3). Further,
Tsuda et al (4) have reported that verapamil
increases both basal and electrically
stimulated %H DA release in rat striatal
slices and antagonises the inhibitory effect
of unlabelled exogenously applied DA on
stimulation-evoked “H DA release,
indicating thereby that verapamil exerts
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presynaptic D 2 DA autoreceptor blocking
activity. As the cited reports indicate that
verapamil can influence the activity of the
central dopaminergic systems we have
therefore investigated the effect of
verapamil freatment on DA-dependent
behaviours in rats.

METHODS

Male albino rats weighing between 100
to 180 g were used for the study. They were
allowed food and water ad libitum. Animals
were randomly distributed into groups of
10 animals each. Each animal was used only
once. All observations were made between
10 and 16 h at 27-30°C in a noiseless
diffusely illuminated room. Observations
were made by an experimenter who was
unaware of the animal’s treatment.

Verapamil HCl (Courtesy, Torrent
Pharmaceutical Ltd India) was dissolved in
2% solution of Tween 80 in distilled water
while apomorphine HCI (Sigma U.S.A.) was
dissolved in distilled water containing 0.2
mg/ml ascorbic acid. Methamphetamine HCl
(Courtesy Burroughs Wellcome Ltd.) and
haloperidol (Courtesy Searle) injection
solutions were diluted to required strength
with distilled water. Doses refer to the forms
mentioned. All drug solutions were prepared
immediately before use and were injected
intraperitoneally in a volume not exceeding
0.4 ml/100 g body weight.

Conditioned avoidance response (CAR) in
rats : The effect on CAR was studied in
trained rats by the technique of Cook and
Weidley (5), using Cook's pole climbing
response apparatus. The animals were
trained for the acquisition of CAR as
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follows. Each rat, in turn, was placed in
the test chamber for a period of 30s,
without any stimulus, to allow adaptation
to the new environment. Then a series of
electric foot shocks (80 volts, 5 pulses/sec)
were delivered through the grid floor with
simultaneous ringing of the buzzer for 30s
or until the rat managed to climb the pole
to escape the shock (unconditioned escape
response to the electric shock). The rats
were trained 3 times a day for 3 days. On
the fourth day, rats were exposed to the
sound of buzzer only. Rats climbing the pole
within 30s of being exposed to the buzzer
sound were considered to have acquired the
CAR and the rats showing this response on
a stable basis were used for further studies.
On the day of the experiment the animal
had to make 3 consecutive correct avoidance
responses prior to drug (verapamil or
haloperidol) or vehicle administration. The
rats were retested for CAR 1h after the
administration of verapamil (5, 10 and 20
mg/kg), haloperidol (0.5 mg/kg) or vehicle.
The drug and vehicle treatment effect on
CAR was expressed as the percentage of
animals which failed to climb the pole
within 30s of being exposed to the buzzer
sound but did climb the pole within 30s in
response to the subsequently delivered
electric foot shocks.

Apomorphine and methamphetamine
induced stereotyped behaviour (SB) in
rats : The rats were placed in individual
cages made of wire netting, measuring
30x20x 20 ¢cm, 30 min before drug or
vehicle treatment to allow adaptation. The
intensity of SB was assessed over a 30s
observation period at 10 min intervals
throughout its duration, using the scoring
system of Costall and Naylor (6) where
























