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Abstract - In this investipation we studied the effect of
dopaminergic systemt on the conflict behavior in o, using
Fugel's fest. The related drugs were infected infraperitonealy
(IF), and produced the following resulis:

Diazepam at doses of 0.5 and | mpike ircreeved the
lick-xhock responses in the Vogel's test, Quinpirole {D--Agonist),
at doses af 0.7 and 10 meike, increased the conffict responses,
whereas sulpiride (Iy  Amtagonist) did net  affect  them.
Apamorphine (D end Do agenist) had o biphasic gffect on the
conflict responses. This drug decreased the number of sfocks at
Iow dose (005 mglfkg) while increased them of high dose
{1 mplkg). Haloperidol ar dose of T mglke reduced e confTiet
responvey  significamily,  Administeation  of  both  sulpivide
(30 mplkg) ard guinpirole (10 mplke) lopelther, increase the
canflict resporses.

These results suggest thet Do-receptor agomist drugs may
exert  anxiolytic and  Do.receplor antagonists  may  produce
wniogeric affecty fnoral.
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INTRODUCTION

Anxiety is a psychological and physiological complex
response, which is manifested by tachycardia, invrease in
blood pressure and respiratory rate. Manv reports have
shown that anxiety also increase the secretion ol
catecholamins and cortisol (1-3). In animals, behavicr
tests are usoally used to validated the anxiety rather
than physiclogical concomitants (5,

The roles of GABAergic, serotonergic, and
noradrenergic  are  the  key  points of  most
neurehiological investigation on anxiety (6,77, Howewver,
several reports suggest that dopaminergic (10A) system
might have a modulatory role in emotional behavior,
For instance, in vivo stodies have shown that acute
exposure o stress (such as foot-shock, restraint and
social deficit) activates mesolimbic/cortical DA systems
and these effects can be attenuated by antianxiety drogs
(1,23 89100, Although at least five dopamine receptor
subtypes have boeen recognized (11), but the most
functionally important are the I and D, receptors(7).

14

One  of the predictive  model  for o study  of
anti-anxiely agenls in rats and mice is the Wopel
lick-shock conflict task (3,73 The cffect of drugs on
mereasing  the number of punished responses in a
conflict situation in rat is corresponding to an anxiolytic
action in human (12).

Inn this stwdy the effects of agonist and anlagonists
of 13 and D4 receptors on the conflict behavior in rat
using Vogel's lest has been examined, Therefore, the
cffects of diazepam, apomorphine, haloperidol, sulpiride
and guinpirole on the conflict bebavior in ratl have been
evaluated.

MATERIALS AND METHODS

The modified Vogel lick-shock conflict test [1.3)
was  condocted  in operant conditioning chambers
consisting of & plexiglas cubcle (30 3 20 % 15 cm) with
an aluminum grid floor and aluminom front panel
ciuipped with an optical licometer, In the test chamber
a watcr spout was connected to a shocker and during
10 minule sessions, rats were administered a shock (40
WV, 1 sccond, PALMER instrumcnt shocker OWP
maodel) for every hck. If an animals pretreated with a
drug make more licks than the contro! group, 0
demonstrates the anxiolviic effect of the drug and vice
versda, The chamber was enclosed in sound and light
attenuating cubicle eguipped with a ventilating fan.

Animal model : practical protocol and design

Male Wistar rats weighing 190-210 grams were
housed in groups of fve moa olimate and controlled
room with a 12-hour  light-dark  cycle [lighis on
O700-19000) and allowed free access to food and water
for two weeks. Rats were then deprived from water for
45 hours prior Lo testing.

For the frst session water-restricted (480 deprived)
rals were placed in the experimental chamber and
allowed o consume waler freely withoul any shock,
After one week of non-shock  sessions, drogs were
administered intraperionealy (TP) (number of ammals -
8-10 per dose) 20 minules prior 1o testing and then
placed in the lick-shock chamber. The mean number of
conflict responses for each dose proup was compared 1o
the wvehicle treated group by oo one-way anabysis of



variance (ANOVAL In all experiments, subjects were
tested indmvidually al the same tme of the day.

RESULTS

Data from lick-shock conllict study are summarized
in tigures 1.2 and table 1. The 11 injection of digzepam
(0.5 mgfpy significantly (P <0.01) increased the conflict
responscs compared 1o thal of the vehicle group. The
high dose {1 mgkey of diazepam had a similar effect,
but the effect of low dose was stronger (Figo 1)
Compared (o the vehicle group, quinpirole at doses of
il and 10 mgke significantly increased the condlivy
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responses (Figo 1), Apomorphine had @ biphasic effec
on the eondlict responscs (Fig. 2). This drug at low dose
(001 mghkg) decreased Lhe pumber of shocks, whereas
increased them (P=0010) at high dose {1 mgke)

The 135 selective antagonist sulpiride (at 10 and 30
mgky) didnt have any effect on this anxiety-relared
behaviar (Fig. 1.

Figure 2 shows that huloperidol at high dosc
{1 mgka) signilicantly reduced e contlict responses
(P <0.05).

Simultaneouse injection ol sulpiride {30 mghkg) and
gqumniprole (10 make) increased the conflicl responses
{Tab. 1} The effect was similar 1o that of diazepam and
quinpirole,

Table 1. Effects of Sulpiride, Quinpirale and Sulptide + Quinpirele (Sul. + Guin.) administration on the conllict behavior,
Valuse represent the mean SEM of shock received: n = 8-12% P< 005 **: P 0401
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Fig. 1. Bifects of diazepam, quinpirale and sulpiride on the
conflict behavior in water deprived rats (n: 8-12). Each
column shows the mean number of the confllict responses
during the first 10 minutes after the drug admingsieation, "The
error bars represent the SERM. Dose of zero denotes the data

af the contrel group. * [ < DO5, ** P < 001

Dose (mgfke)
Fig. 2. Effects of apomorphine and haloperidol on the te
conflict behavior in water deprived rats (n: 5-12), Each
column shows the mean number of the conflict responses
during the first 10 minutes after the drug administration. The
error bars represent the SEM, Dose of vero denotes 1he data

of the control group, = B o< 005, ** [ < ]



Dopaminergic system and conflicl response

DISCUSSION

This study showed that, diazepam at deses of 0.5
and 1 mgke increased the lick-shock  responses.
Similary, in other conflict behavior studies, il was shown
that diazepam produced an anxiolytic-like  cffect in
various madels of anxious states (13-13), In this
imvestigation, low dose ol dissepam induced  more
anxiety effect than high dose of it, which might be due
to sedative effect of this drug appeared in this stage.
Digzepam as the same as ather benzodiazeping, exerts
this effect via the GABA recepior (15). The ability of
this drug o increase the number of punished responses
in animals in the conflict situations could be predictive
of an angiolytic action in human (16).

It was found that, haloperidol {D] and DZ
antagonist) at a dose of 1 mpke redouce the conflict
responses (7)) (Fig. 2), which is a reflection af ils
anxiogenic-like effect. Confirming this findings, it has
been alveady found that haloperidol can reduce overall
explorataory activity at all tested doses and  indueced
catalepsy (17). Halopridole also remove the antianxiety
effect of pierotoxin in the avoidapce test (18, A similar
effect  has  been alo  ound  in diszepam-clicited
plus-maze activity as well {19, The anxiogene effect of
this  drug is mediated through interaction  wilh
[g-receptors (7).

Using apomorphine ([ and [y agonist) in this
study produced a hiphasic effect, showing anxiclytic-like
effect at high dose (1 mekp). Whereas anxiopenic
effect ut low dose (0.01 mgka) (Fig. 2). Presen daa
supports the earlier reports of anxiolytic-hke  effects
following apomorphine  treatment (al high dose) in
punished-drinking  and  light-dark  tests in orats (7).
Apomorphine  also reversed  anxipgenic  activity  of
vonimbine  in elevated  plus-maze (200 This
antianxiety elfect of apomorphine 5 also related to the
mvobvement of Dy receptors in various models of
anxiety (7). Quinpirole (I selective agonist) produced
an anxiolytic-like effect (g, 1. It may produce this
effect by aclivation of Ds receptors, cspecially in
postsynaptic site (213 A research on DA receplor
agonists provides further support to the involvement of
[} receptor sublypes in anxiely (22). Although these
results agree with the reports suggesting that, [y
receplor agonists enhance  the  anxiely-related
behaviours in mice (7), but it has consistently been
shown  that  guinpircle  induces  hyperdelensiveness
towards non-aggressive  partners in the  previously
defects male rats (233, 1t might then be argued that the
paradoxical results might be related to the specific test
siluations, where  incressed  defensiveness has  heen
ohserved in a social conlext, while the lck-shock conflict
15 o solitary test.

In contrast 1o the above fndings with quinpirole,

test

L6

our resulls in this study showed that sulpiride (1,
antagonist), do npot alter any of the recorded variahles,
The only nonsignificant effect, abserved at the low dose
{10 mgkp) was a reduction in the conflict responses. In
other studlies, an anxiopenic behavior has been ohserved
when the open fleld-test bad been employed (17) The
anxiogenic effects were alse [ound in the plus-maze
(7Y and  murine  defepsive reactivity (4], The
non-significant effect in cur study might be due to
diversity of employed methods,

In conclusion, the dopamme receplor agonsts and
antagonists provides further support 10 the valvement
of the D; receplor sublypes in anxiety.
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