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ABSTRACT 

Objective: The aim of present work was to evaluate the anxiolytic efficacy of traditional anxiolytics 

along with antihistaminic, antipsychotic and analgesic in rats. 

Materials and Methods: The elevated plus maze model (EPMM) , open field test(OFT) and novelty 

induced hypophagia model(NIHM) were used to assess the effect on anxiety. The activity of 

Buspirone, Hydroxyzine, Haloperidol, Fluoxetine and Pethidine was compared with Diazepam, a 

standard anxiolytic drug.  

Results: Diazepam produced maximum anxiolysis in all anxiety models. The high dose Buspirone (5 

mg/kg) was more effective compared than the low and medium dose (1.25mg/kg, 2.5mg/kg).) which 

showed significant increase in the time spent and number of entries in open arm in EPMM. The same 

doses of Buspirone showed significant increased in number of ambulations and number of rearing in 

OFT. The high dose (5 mg/kg) of Buspirone showed significantly decreased latency in NIHM.  

Overall, the activity of high dose of Buspirone was significantly less when compared with Diazepam 

but significantly more when compared to Hydroxyzine, Haloperidol, Fluoxetine and Pethidine. 

Conclusion: The result of the present study showed that Diazepam produced maximum anxiolysis in 

all anxiety models. Buspirone (high dose), Fluoxetine, Hydroxyzine, Haloperidol and Pethidine have 

more significant anxiolytic activity as compared to control group in elevated plus maze and novelty 

induced hypophagia test. In open field test Buspirone(high dose), Hydroxyzine Fluoxetine, Haloperidol 

and Pethidine have  more significant anxiolytic activity as compared to control group. 

Keywords: Anxiolytics, Diazepam, Buspirone , EPM model, OFT , Novelty induced hypophagia 

 
INTRODUCTION 

Anxiety disorder is increasingly recognized as a 

highly prevalent and chronic disorder having 

onset during the teenage years, with an incidence 

of 18.1% and lifetime prevalence of 28.8%. The 

disorder is associated with significant disability 

(including educational and occupational) which 

has negative impact on the quality of life
1
. 

Currently, the benzodiazepines are the most 

commonly employed medicinal treatments for the 

common clinical anxiety disorders. Long-term 

use of benzodiazepines is associated with side 

effects like psychomotor impairment, confusion, 

aggression, excitement, physical dependence and 

tolerance
2
. The selective serotonin reuptake 

inhibitors are also effective in alleviating 

symptoms associated with these forms of anxiety 

but have g.i. related and dermatological reactions. 

Azapirones, is
 

another class of agents with 

beneficial effects in disorders marked by anxiety 

or dysphoria of moderate intensity.
3   

The other 

mild anxiolytics like antihistaminics, 

antipsychotics and analgesics have adverse 

effects like sedation , ANS related and respiratory 

depression respectively. Therefore present study 

was planned to evaluate the anxiolytic efficacy of 
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traditional anxiolytics along with antihistaminics, 

antipsychotics and analgesics in rats. 

 

MATERIALS AND METHODS 

Male albino rats weighing between 150-250gm 

were used. 

The experimental protocol was approved by the 

Institutional Animal Ethics Committee.        

The animals were maintained under standard 

conditions in an animal house approved by the 

Committee for the Purpose of Control and 

Supervision on Experiments on Animals 

(CPCSEA). The rats were divided into nine 

groups with six in each group. 

 

Group Test agents Dose 

I Vehicle (Alcohol) 1 ml (i.p)   

II Diazepam Benzyl alcohol 1 mg/kg(i.p) 

III Buspirone Hydrochloride 1.25mg/kg (i.p) 

IV Buspirone Hydrochloride 2.5mg/kg (i.p) 

V Buspirone Hydrochloride 5.0mg/kg (i.p) 

VI Hydroxyzine dihydrochloride 10mg/kg(i.p) 

VII Haloperidol 0.1mg/kg(i.p)  

VIII Fluoxetine Hydrochloride 10mg/kg(i.p) 

IX Pethidine Hydrochloride 5mg/kg(i.p) 

 

Drugs used – The following drugs were used in 

the study: Diazepam Benzyl alcohol, Batch no: 

902895 Exp.date Feb.2013 (Ranbaxy); Buspirone 

hydrochloride (Product code B7148); 

Hydroxyzine dihydrochloride (Product code H 

8885 )Sigma Aldrich Co, ; Haloperidol Batch no: 

Halo/ 0703005 , Exp.date Feb.2012  (Stadmed 

Private Limited); Fluoxetine Hydrochloride 

Batch no: JK 10021 Exp.date April 2013 (Cadila 

pharm.ltd.); Pethidine Hydrochloride Exp.date 

Oct 2011 (Neon labs Ltd.). The other chemicals 

were of analytical grade.   

Elevated Plus Maze Model (EPMM): The EPM 

apparatus consisted of two open arms (30 cm 

length x 10 cm width x 2.5 cm height) and two 

closed arms (30 cm length x 10 cm width x 15cm 

height) emanating from a common central 

platform (10 cm x 10 cm). The two pairs of 

identical arms were opposite to each other. The 

entire apparatus was elevated to a height of 50 cm 

above the floor level. The animals received the 

treatment as per the schedule, 30 min before the 

start of the session. At the beginning of the 

session, a rat was placed at the centre of the 

maze, its head facing the closed arm. It was 

allowed to explore the maze for 5 min. The time 

spent in the open/closed arms and number of 

entries in open/closed arms (An entry was 

defined as the presence of all four paws in the 

arm) and time/entry ratio ( = time spent/ number 

of entries ) were recorded  with the help of stop 

watch 
4
. 

Open Field Test (OFT)  : The Open Field Test  

apparatus consisted of a wooden box (50 cm 

height  x 50 cm length x50 cm width  ), with a 

dark gray floor, subdivided into 16 equal fields( 

each square of 12 cm x 12 cm). The experimental 

room was a sound attenuated, dark room. The 

Open Field Test, above 100 cm from the 

apparatus 40W bulb was focused. After 30 min of 

treatment, the rats were placed individually in a 

corner square of the OFT and the ambulation 

(The number of squares crossed), latency (Time 

taken by the animal to leave square in which it 

was placed ) and number of rearing (number of 

time the animal stands on the rear paws) were 

recorded for 5 min
5
. 

Novelty Induced Hypophagia Model (NIHM): 

Rats were singly housed in a standard 

polypropylene cage (Home cage) for ten days 

before training began. After completion of 

training for 3 consecutive days, rats were 

presented with diluted (milk: water; 1:3) 

sweetened condensed milk in a home cage with 

10 ml pipette. They were allowed access for 30 

min daily. Home cage testing was done on day 4 

for which rats were briefly removed (for 20 min) 

from their cages. The cage was cleaned with 

spirit swab and testing done as soon as rats were 

returned to their cages. The latency to drink and 

total milk consumed in 30 min was recorded .It 

was done under dim lighting (approx. 50 lux). 
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Rat that never drank during the 30 min of home 

cage testing were eliminated from the 

experiment. Novel cage (Clear Plexiglas cage) 

testing was done on day 5, when rats were placed 

into new clean cages of the same dimensions, 

with pipette containing the milk positioned. 

Novel cage testing occurred under bright lighting 

(approx. 1200 lux), with white paper placed 

under cages to enhance aversiveness. Thus, each 

rat was trained to drink milk (days 1–3), tested in 

its home cage (day 4), and then tested in a novel 

cage (day 5). Finally drinking latencies and total 

milk consumed between home cage and novel 

cage were compared 
6
. 

 

Statistical analysis: The statistical analysis was 

done by software Primer of biostatistics and 

significance was assessed using a One way 

ANOVA followed by Dunnett test.  

The values are expressed as Mean + SEM and P 

< 0.05 was considered significant. 

 

 

 

Table 1: Assessment of various anxiolytics by Elevated Plus Maze Model (EPMM) in rats 

Drug 

Open arm Closed arm 

Number 

of entries 

Time spent 

(Sec) 
Time / entry 

Number of 

entries 

Time spent 

(Sec) 
Time / entry 

Vehicle (Alcohol) 4.83 + 0.30 32.00 + 1.01 6.90 +  0.33  16.50 + 0.22 222.70 + 0.20 19.10 + 0.66 

Diazepam(1mg/kg)  10.83 + 0.30* 
 98.00 + 

0.30* 
12.60 + 0.30* 11.50 + 0.22* 

153.20 + 

0.60* 
12.60 + 1.82* 

Buspirone(1.25mg/kg) 5.66 + 0.21*  43.00 + 0.80* 7.69 + 0.34# 14.33 + 0.21* 
202.50 + 

0.22* 

22.30 + 

0.65*# 

Buspirone(2.5mg/kg) 7.50 + 0.22*  58.00 + 0.81* 7.60 + 0.21# 12.67 + 0.21* 
197.20 + 

0.40* 
22.6 + 0.61*# 

Buspirone(5.0mg/kg) 9.33 + 0.21*# 
73.5.0 + 

0.92*# 
7.9 + 0.21# 

11.83 + 

0.47*# 

181.20 + 

0.40*# 
18.47 + 0.61# 

Hydroxyzine (10mg/kg) 7.33 + 0.21* 46.00 + 0.44* 6.30 + 0.21 13.67 + 0.21* 
209.50 + 

0.22* 
24.30 + 0.60* 

Haloperidol(0.1mg/kg)  7.00 + 0.25* 42.33 + 0.91* 6.10 + 0.30 15.00 + 0.25* 
211.80 + 

0.47* 
21.6 + 0.61 

Fluoxetine(10mg/kg)  7.83 + 0.16* 53.83 + 0.94* 6.90 + 0.22 14.33 + 0.21* 
204.00 + 

0.63* 
22.7 + 0.65* 

Pethidine (5mg/kg) 
        6.50 + 

0.22* 
40.33 + 0.21* 6.10 + 0.22 13.50 + 0.22* 

215.00 + 

0.36* 
16.50 + 0.22 

n=6  

values are Mean +  SEM 

* P< 0.05 compared with control 

# P< 0.05 compared with standard – Diazepam 

In the elevated plus maze model, vehicle group 

showed tendency to remain in the closed arm 

which suggest anxiogenic effect.  The known 

anxiolytics viz. Diazepam and Hydroxyzine 

have produced significant increase in entries and 

time spent in the open arm as compared to 

vehicle group (anxiolytic effect). Similarly, in 

the Fluoxetine, Haloperidol and Pethidine group 

significant increase in entries and time spent in 

the open arm as compared to vehicle group 

(anxiolytic effect) was seen. The Buspirone in 

all the doses tested has produced significant  

increase in entries and time spent in the open 

arm as compared to vehicle group(anxiolytic 

effect).However , this increase with highest dose 

ie.5.0 mg/kg is significantly less compared to 

Diazepam; but significantly more than  

Hydroxyzine, Fluoxetine, Haloperidol and 

Pethidine.   
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Table 2: Assessment of various anxiolytics by Open Field Test (OFT) in rats 

Drug Latency (Sec) Number of  rearing Number of  Ambulations 

Vehicle (Alcohol) 36.50 + 0.22   7.33 + 0.33 47.50 + 0.42 

Diazepam(1mg/kg)  20.17 + 0.47 * 20.17 + 0.65* 72.17 + 1.01* 

Buspirone(1.25mg/kg) 29.17 + 0.40*# 10.83 + 0.30*# 52.00 + 0.57*# 

Buspirone(2.5mg/kg) 26.33 + 0.49*# 14.17 + 0.47*# 56.83 + 0.30*# 

Buspirone(5.0mg/kg) 23.17 + 0.30*# 16.50 + 0.22*# 62.83 + 0.70*# 

Hydroxyzine (10mg/kg) 26.83 + 0.40* 11.30 + 0.33* 56.83 + 0.30* 

Haloperidol(0.1mg/kg)  32.83 + 0.30* 11.67 + 0.49 * 53.33 + 0.84* 

Fluoxetine(10mg/kg)  31.50 + 0.56* 11.67 + 0.47* 49.17 + 0.54 

Pethidine (5mg/kg) 34.17 + 0.16*   9.66 + 0.21* 48.67 + 0.33 

n=6  

values are mean +  SEM 

* P< 0.05 compared with control 

# P< 0.05 compared with standard – Diazepam           

 

In the Open field model, The known anxiolytics 

viz. Diazepam   and Hydroxyzine significant 

increase number of rearings and ambulation and 

decrease latency as compared to vehicle group 

(anxiolytic effect). Similarly, in the  Fluoxetine, 

Haloperidol and Pethidine group have produced 

significant increase in number  of   rearings and 

decrease latency was observed as compared to 

vehicle group (anxiolytic effect).The Buspirone 

in all the doses tested has produced significant  

increase as compared to vehicle group(anxiolytic 

effect).However , this increase with highest dose 

ie.5.0 mg/kg is significantly less compared to 

Diazepam; but significantly more than   

Hydroxyzine, Fluoxetine, Haloperidol and 

Pethidine.   
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In the Novelty induced hypophagia model, The 

anxiolytics viz. Diazepam Hydroxyzine 

Fluoxetine, Haloperidol and Pethidine have 

produced significantly decrease latency as 

compared to vehicle group (anxiolytic effect). 

All doses of Buspirone produced significant 

decrease as compared to vehicle group 

(anxiolytic effect).However, this decrease with 

highest dose ie.5.0 mg/kg is significantly less 

compared to Diazepam .The consumption of 

milk significantly increased among known 

anxiolytics as compared to the vehicle group in a 

home cage. In Diazepam group consumption 

was more compared to vehicle group and other 

groups. All doses of Buspirone showed 

significantly increase consumption of milk as 

compared to vehicle group (anxiolytic effect). 

 

Table 3: Assessment of various anxiolytics by Novelty induced hypophagia model (NIHM) in rats. 

 Home cage Novel cage 

Drug Latency  (Sec) 
Consumption of 

milk in 30 min. (ml) 
Latency (Sec) 

Consumption of 

milk in 30 min. (ml) 

Vehicle (Alcohol) 19.00 + 0.44 0.45  +  0.05 34.67 + 0.55 0.17  +  0.05 

Diazepam(1mg/kg)    9.33 + 0.33* 3.53  +   0.15* 17.17 + 0.30* 2.43 +  0.05* 

Buspirone(1.25mg/kg) 16.67 + 0.33*# 1.17  +   0.08* 30.17 + 0.33*# 0.43 +  0.05 

Buspirone(2.5mg/kg) 13.50 + 0.34*# 2.13  +  0.05* 23.33 + 0.55*# 1.15 +  0.05* 

Buspirone(5.0mg/kg) 12.50 + 0.22*# 2.85  +  0.05* 20.33 + 0.33*# 1.81 +  0.03* 

Hydroxyzine (10mg/kg) 13.33 + 0.49* 2.53  +  0.05*  24.50 + 0.22* 0.71 +  0.07 

Haloperidol(0.1mg/kg)  16.67 + 0.33* 1.66  +  0.05* 31.00 + 0.44* 0.46  + 0.08 

Fluoxetine(10mg/kg)  14.50 + 0.22* 2.72  + 0.04* 27.17 + 0.30* 1.25 + 0.05* 

Pethidine (5mg/kg) 17.67 + 0.42* 1.13 +  0.05* 30.67 + 0.33* 0.33 + 0.05 

n=6  

values are mean +  SEM 

* P< 0.05 compared with control 

# P< 0.05 compared with standard – Diazepam 
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RESULTS 

The high dose Buspirone (5 mg/kg) was more 

effective compared to the low and medium dose 

(1.25mg/kg,2.5mg/kg).) and significantly 

increased the time spent and number of entries 

in open arm in elevated plus maze test. The 

results of high dose of Buspirone were 

significantly less when compared with standard 

drug Diazepam and significantly more as 

compared to the Hydroxyzine, Fluoxetine, 

Haloperidol and Pethidine. In open field test the 

same dose of Buspirone showed significant 

increased in number of ambulation and number 

of rearing. The high dose (5 mg/kg) of 

Buspirone showed significant decreased latency 

and increase milk consumption in novelty 

induced hypophagia test. 

 

DISCUSSION 

This study investigated comparative anxiolytic 

activity of various drugs in animal models. The 

elevated plus maze test, open field test and 

novelty induced hypophagia were used. In these 

models Diazepam 1 mg/kg served as a standard 

drug.  

All these models have been used to assess 

neurobehavioral profile of animals under the 

influence of anxiolytics
7
. The elevated plus 

maze model is a well established model for 

testing anxiolytics and was used to evaluate 

psychomotor performance and emotional aspects 

of rodents. This model is based upon the natural 

aversion of rodents to heights and open spaces 

has been validated for both rats and mice , 

bidirectionally sensitive to pharmacological 

manipulations.
8 

 Benzodiazepines  are the most 

widely prescribed class of psychoactive drugs in 

current therapeutic use. Results obtained on the 

elevated plus maze after the treatment of  

Diazepam revealed anxiolytic activity. It  

increases entries and time spent in the open arm, 

when  compared with control and other  

anxiolytic drugs. These  parameters are the most 

representative indices of anxiolytic activity 
9
. 

They enhance the  response to GABA, by 

facilitating the opening of GABA-activated 

chloride channels.
10 

All doses of Buspirone 

(1.25, 2.5 and  5.0 mg/kg ) showed significant 

increase entries and time spent in the open arm 

.The results of high dose of Buspirone were 

comparable to Diazepam and more significant to 

when compared with other anxiolytics. The 

doses of Buspirone may have selective partial 

agonistic effect at cell body 5 -HT1A which may 

lead to an anxiolytic like effect. 
11  

Hydroxyzine 

showed significant increase entries and time 

spent in the open arm, when compared with 

control group but less significant on comparison 

with diazepam and high dose of buspirone 

group. It is a H1-receptor antagonist  that 

penetrates the Blood brain barrier and produced 

mild anxiolytic actions without muscle 

relaxation 
12

. Haloperidol showed significant 

increase entries and time spent in the open arm, 

when compared with control group,  the  results 

of previous studies shown that treatment  with 

haloperidol induced a significant enhancement 

in the general activity of rats observed in an 

open field test .Which suggest that haloperidol 

has mild anxiolytic activity
13

. Fluoxetine 

significantly increase the number of  open arm 

entries and time spent in open arm  and also 

decreased the latency to enter in open arm as 

compared to control. A single intraperitoneal 

dose of Fluoxetine effectively altered behavior 

.The mechanism underlying these acute 

behavioral changes are unlikely to be the same 

as those mediating the behavioral effects that 

emerge chronically. The acute behavioral effects 

may result from a sharp peak in blood levels of 

Fluoxetine and its active metabolite 

norfluoxetine
14

. Pethidine showed significant 

increase in entries and time spent in open arm 

when compared with control group. Opioids 

decrease release of excitatory neurotransmitter 

in the central nervous system
15

. 

The open field test was used to evaluate the 

animal emotional state and anxiety related 
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behavior. It characterized by the normal aversion 

of the animal to an open, brightly light area. 

Thus, animals removed from their acclimatized 

cage and placed in environment express anxiety 

and fear, by showing alteration in all or some 

parameters. Diazepam showed significant 

increase in the number of square crossed, rearing 

and ambulation compared to control and other 

anxiolytics 
8
. The high dose of Buspirone 

showed significant increased in number of 

square crossed, rearing and ambulation 

compared to the control group and less 

significant when compared with the diazepam. 
10,13  

Hydroxyzine , Fluoxetine , Haloperidol, and 

Pethidine significantly increased number of 

square crossed ,rearing and ambulation 

compared to the control group
12,14,15

. The 

enhancement of neurotransmitters results in 

behavior associated anxiety, while antagonism 

in the system appears to produce an anxiolytics 

effect
16

.  

The exposure to the novel environment resulted 

in a significant suppression of latency and food 

intake. Diazepam group showed significant 

decreased in latency and  increased consumption 

of milk , when compared with control and others 

groups in home cage as well as novel cage 

testing.
8
 All doses of Buspirone showed lesser 

latency to begin eating in the home and novel 

cage ,when compared with control group. There 

was significant increased food intake, when 

compared with control group. These results were 

less significant when compared with diazepam.
10  

Hydroxyzine , Fluoxetine Haloperidol, and 

Pethidine significantly reduced latency and 

increased food consumption ( Home cage) , 

when compared with control group
12,13,14,15

. 

All of the groups showed a greater latency to 

begin eating in the novel environment relative to 

the home cage, the complex interaction was 

examined by conducting an ANOVA on 

difference score calculated between home and 

novel cage
17

. 

 

CONCLUSION 

The result of the present study showed that 

Diazepam produced maximum anxiolysis in all 

anxiety models. Buspirone (high dose), 

Fluoxetine, Hydroxyzine, Haloperidol and 

Pethidine have more significant anxiolytic 

activity as compared to control group in elevated 

plus maze and novelty induced hypophagia test. 

In open field test Buspirone (high dose), 

Hydroxyzine Fluoxetine, Haloperidol and 

Pethidine have more significant anxiolytic 

activity as compared to control group 
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