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INTRODUCTION 

Conditioned avoidance response (CAR) is a well known 

technique to screen antipsychotic compounds in 

experimental animals.
1,2

 Telgedy et al and Saha et al have 

used this technique to study the process of acquisition.
3,4

 

Haloperidol, an antipsychotic drug is shown to adversely 

affect acquisition and retention of a learned task
5,6

 in 

experimental animals. 

Gabapentin (GBP), a GABA analogue was originally 

developed for the treatment of epilepsy and is widely 

used to relieve neuropathic pain especially in diabetic 

neuropathy.
7
 It is also found to be efficacious in migraine, 

bipolar disorder and social phobias.
8
 Gabapentin prevents 

seizures in a wide variety of animal models including 

generalized tonic-clonic and partial seizures.
9
 Because in 

all these conditions gabapentin is administered 

chronically for a longer duration, and gabapentin being a 

GABA analogue we decided to test its effect on 

acquisition of learning using CAR and Haloperidol. 

We also thought that it would be worthwhile to explore 

whether gabapentin has any effects on acquisition 

response and whether it can enhance acquisition when it 

has been depressed by pretreatment with Haloperidol. 

METHODS 

Twenty four Charles Foster strain rats of either sex 

(excluding pregnant rats) weighing 250-350 gm, were 

used. Source of rats was animal house of our college. 

ABSTRACT 

Background: Haloperidol, an antipsychotic adversely affects acquisition and 

retention of a learned task. We decided to test the effect of Gabapentin, a new 

anti-epileptic drug using conditioned avoidance response model with cook’s 

pole climbing apparatus and haloperidol. 

Methods: Four groups of six rats were taken for this purpose. All the rats 

were first given drugs for five days and then trained for a period of 15 days. 

Gabapentin was given in a dose of 100mg/kg intra peritoneal, while 

haloperidol was given 0.5mg/kg intra peritoneal. 

Results: At the end of the training duration rats in the vehicle and gabapentin 

treated group achieved ≥85% acquisition responses. While the haloperidol and 

haloperidol + gabapentin group did not achieve the desired percentage of 

learning. A learning curve was plotted by using the percentage of conditioned 

responses in each group versus number of days. The mean ± SD percentage of 

conditioned responses of day 14 and 15 were for haloperidol group 26.19 

±11.90, for vehicle group 86.90 ± 4.29, for the gabapentin treated group 95.24 

± 2.38 and for the gabapentin + haloperidol group 46.42 ± 12.20. These 

figures and the learning curve suggest that gabapentin treated rats had a better 

acquisition response and haloperidol depressed learning. 

Conclusions: At the end of study duration we found that gabapentin 

significantly improved the acquisition response than the vehicle control group. 

Also haloperidol depressed the acquisition response. Gabapentin did not lead 

to reversal of haloperidol induced depression of acquisition process. 

Keywords: Acquisition response, conditioned-avoidance response, 

gabapentin, haloperidol, Rat 

 

 
a
Department of Pharmacology, 

M P Shah Medical College, 

Jamnagar - 361008, India, 
b
Research Scientist, Torrent 

Pharmaceuticals, Ahmedabad, 

India, 
c
Department of Pharmacology, 

Government Medical College, 

Surat, India, 
d
Department of Pharmacology, 

GMERS Medical College, 

Valsad, India 

 

Received: 16 October 2012 

Revised: 23 October 2012 

Accepted: 27 October 2012 

 

*Correspondence to: 

Dr. Nishant B. Bhansali, 

Email: 

dr.idreamz1785@gmail.com 

doi: 10.5455/2319-2003.ijbcp004012 



Bhansali NB et al. Int J Basic Clin Pharmacol. 2012 Dec;1(3):216-220 

International Journal of Basic & Clinical Pharmacology | November-December 2012 | Vol 1 | Issue 3    Page 217 

They were kept in cages housing three rats each, with 

free access to food and water. All the procedures were 

carried out in the light phase of a 12 hour light-dark 

cycle, starting from 8:00 am to 2:00 pm. All the 

procedures were carried out in the Research Laboratory 

of our department. All procedures carried out were in 

accordance with the CPCSEA Guidelines, with prior 

approval from the Institutional Animal Ethics Committee, 

of our medical college. Four groups containing six rats 

each were made. Each group was randomly selected. 

Group A: Haloperidol (0.5mg/kg, intra peritoneal) served 

as a control group. 

Group B: Vehicle group that received distilled water. 

Group C: Gabapentin (100mg/kg orally) dissolved in 

distilled water. 

Group D: Gabapentin (100mg/kg orally) dissolved in 

distilled water + Haloperidol (0.5mg/kg intra peritoneal). 

The dose of gabapentin as 100mg/kg was taken from 

various studies.
10,11

 Haloperidol in 0.5mg/kg is known to 

inhibit conditioned avoidance response significantly.
12,13 

Acquisition experiment 

In these experiments each rat was given daily training 

session of 7 trials with inter-trial resting phase of about 1 

minute. Rat was put in a Cook’s Pole Climbing 

Apparatus (INCO). Two minutes were allowed for 

acclimatization. Buzzer (conditioned stimulus CS) was 

put on. After exposure to the buzzer (CS) for 5 seconds 

electrical foot shock (1mA AC, unconditioned stimulus 

US) was given through the stainless steel grill at the floor 

of the instrument. The rat tried to avoid the shock and 

tried to climb (response R) on the pole suspended from 

the roof of the instrument. Maximum period of exposure 

to the electrical foot shock along with the buzzer, in case 

the rat did not climb the pole, was 30 seconds. With 

continuous training every day animal was conditioned 

and started climbing the pole on exposure to buzzer (CS) 

only. Trials in which the rat climbed the pole in response 

to the buzzer (CS) only were counted for each rat. That is 

used to calculate the score of learning. Training was 

continued for duration of 15 days by which time the 

average score reached in the vicinity of maximum 

possible score as observed in our pilot experiments. 

Drug or vehicle treatment was started 5 days prior to 

initiation of the training sessions to ensure that rats were 

exposed to this treatment sufficiently before training 

process sets in. Throughout the training period rats were 

administered drug or vehicle every day. Drug 

administration was done at least 1 hour after the training 

session. In a group where combination of gabapentin and 

haloperidol was administered, gabapentin was 

administered at least 30 minutes prior to haloperidol.
 

Drugs 

Gabapentin (Sun Pharmaceuticals, India) and Haloperidol 

(RPG Pharmaceuticals, India) were used in the present 

study. 

Statistical analysis 

Mean ± standard deviation percentage of conditioned 

response scores for each rat and each group were 

calculated. To assess the effect of treatment on 

acquisition response student’s unpaired “t” test was used. 

Also a learning curve showing the rate of acquisition was 

plotted by percentage of conditioned responses on each 

day versus the number of days (Figure 1). 

 

 

Figure 1: Learning curve of acquisition response in rat. 
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RESULTS 

In the vehicle group of rats we observed the learning to 

the extent of ≥85% of the maximal possible score at end 

of 15 days of learning span. In the group which received 

Haloperidol no muscular or loco motor deficiencies were 

observed during training sessions as the rats were able to 

climb the pole on unconditioned stimulus, but as the 

Figure I show no significant learning could be achieved 

in this group. 

In the gabapentin treated group the acquisition was 

similar to that of the vehicle group, but the rate of 

acquisition was slightly better than the vehicle group. 

This effect can be seen in Figure I. While in the 

gabapentin + haloperidol group the rate of learning was 

not equivalent to vehicle group but it was better than the 

haloperidol group, suggesting that gabapentin might be 

antagonizing the haloperidol’s inhibitory effect on 

acquisition response. This effect is also shown in Figure 

1. 

Also the mean ± standard deviation scores of Day 14 and 

15 for each group were calculated, which are shown in 

the Table 1. 

Table 1: Mean ± standard deviation percentage of 

conditioned responses in each group on day 14 & 15. 

Groups Mean±SD 

A: Haloperidol as a 

control group 
26.19 ± 11.90 

B: Vehicle group 

(distilled water) 
86.90 ± 4.29 

C: Gabapentin group 95.24 ± 2.38 

D: Gabapentin + 

Haloperidol group 
46.42 ± 12.20 

Applying student’s‘t’ test between the groups. 

Haloperidol significantly depressed the acquisition 

response as compared to the vehicle group (p=0.0007, 

95% CI 32.52, 88.91). The acquisition of learning was 

significantly faster in gabapentin group than the 

haloperidol group (p=0.0002, 95% CI 42.00, 96.10). But 

there was no significant difference between the vehicle 

group and the gabapentin group (p=0.1204, 95% CI -2.6, 

19.27) indicating that gabapentin did not affect the 

acquisition response. Applying student’s‘t’ to the 

haloperidol and gabapentin + haloperidol groups we 

could see that gabapentin did not reverse the 

haloperidol’s inhibition of conditioned avoidance 

response (p=0.2626, 95% CI -17.74, 58.21). 

DISCUSSION 

Using a single measurement of conditioning, the 

conclusion about acquisition response should be viewed 

skeptically.
14

 But still the criteria used in this study are 

quite reliable to draw inferences. 

Results indicate that haloperidol affected the process of 

acquisition of conditioned avoidance response in rats. 

Various authors have supported this evidence in different 

studies.
6,15,16

 Of course the doses used in the various 

studies differ a lot. But the dose we used in the study also 

produces same effect. We also did not notice any loco 

motor or neurological deficit in the rats during the study 

period. During acquisition studies we noted that the 

development of correlation of the buzzer (CS), the shock 

(US) and the climbing on pole (R) was disrupted. 

Dopamine receptor blockade in the limbic system by 

haloperidol must be the mechanism by which this effect 

was observed. The central dopamine system may play an 

important role in modulating memory process.
17

 

Experiments have shown that blockade of pre-synaptic D2 

receptors impaired both acquisition and retrieval stages of 

memory processes following an increase in dopamine 

release.
18

 Impairment of acquisition responses has been 

noted when injection of bovine serum albumin-

haloperidol (BSA-HAL) is done in nucleus accumbens.
19

 

Gabapentin, a gamma-amino butyric acid (GABA) 

structural analogue drug, introduced into clinical practice 

in the last decade, is used mainly in treatment of 

epilepsy.
20

 References on gabapentin show that apart 

from anticonvulsant efficacy, the drug also has a 

psychotropic effect which gives it an advantage in 

treatment of epileptic patients with concomitant affective 

disorders.
21-25

 Gabapentin improved the acquisition 

process in our study. Gabapentin is known not to disturb 

operating memory in healthy rats
26

 and to have a positive 

effect on memory consolidation and long-term memory 

in mice. Acosta et al showed memory improvement in 

CF-1 strain of mice in forced avoidance test following 

gabapentin administration.
27

 

The mechanism by which gabapentin affects memory 

processes has not yet been well investigated. Drugs that 

enhance GABAergic transmission by interaction with 

GABAA or GABAB receptors are known to impair 

memory.
28

 Inhibitors of GABAergic transmission, on the 

other hand, improve memory in animal models.
29

 Acosta 

et al reasons that memory improvement he observed is 

not directly related to enhancement of GABAergic 

neurotransmission in the central nervous system (CNS) 

by gabapentin.
27

 Boccia et al hypothesized on effect of 

gabapentin on central cholinergic muscarinic receptors. 

Czubak A et al have showed that gabapentin did improve 

memory process in their study.
30

 

However, gabapentin did not reverse the haloperidol 

induced inhibition of conditioned avoidance response in 

rats. It may be due to the fact that both the drugs are 

acting through different receptors and causing alteration 

in different neurotransmitters in the brain system. Also it 

may be due to the fact that the site of action for both the 
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drugs may be different. Also the interaction of two drugs 

is also not well studied. 

CONCLUSION 

To conclude haloperidol depresses the conditioned 

learning in rats, while, gabapentin actually improved the 

acquisition response. The effect of gabapentin in 

retention of this acquired memory however remains to be 

determined in a different retention study. Also gabapentin 

does not cause reversal of haloperidol induced inhibition 

of conditioned response in rats. One important finding in 

our study was that the rate of acquisition response was 

faster in gabapentin group as compared to control group, 

which needs to be confirmed in similar study using better 

parameters like latency to stimuli and others. 
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