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ABSTRACT 
 

Aims: The present study was designed to evaluate the anti-anxiety activity of various extracts of 
the leaves of Citrus paradisi var. Marsh seedless using light dark model and hole board methods in 
Swiss albino mice.  
Methodology: Swiss Albino mice were treated with different doses of the extracts (50,100,200 and 
400 mg/kg p.o.) and Diazepam (2 mg/kg, p.o) was used as a positive control using Hole Board test 
and light dark model.   
Results: Results showed that methanol extract in doses of 100 mg/kg p.o. and 200 mg/kg p.o. 
possesses marked anti anxiety activity. This effect was comparable to the effect produced by 
standard drug, diazepam.  
Conclusion: Hence this plant may be developed as a potentially useful anxiolytic agent. Further 
studies are going on to find out the active constituent responsible for this activity. 
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1. INTRODUCTION 

 

The complexities of modern life frequently lead to 
mood and anxiety disorders in developed as well 
as developing countries. Benzodiazepines are 
the most widely used anxiolytics used by the 
physicians but it is associated with variety of 
risks like psychomotor impairment and 
dependence liabilities. In recent years, anxiolytic 
drugs have been among the front-runners in 
terms of the number of prescription written in 
medical practice. This may be due to the tense 
life style imposed on man by the competitive 
atmosphere. Some degree of anxiety is a part of 
normal life, but treatment is needed when it is 
disproportionate to the situation and excessive 
[1-2]. Therefore, natural product scientists are 
exploring natural resources especially plants to 
develop newer, safer and cost effective 
medicines [3-5]. Exploitation of traditionally used 
plants seem to be viable and rational approach. 
Fragrances from the genus citrus are well known 
by the aromatherapists to elevate mood and 
have been used in the treatment of anxiety and 
other mood disorders [6].  

 

Citrus fragrances have been particularly 
attributed with mood enhancing properties by 
aroma therapists. The volatile oils obtained     
from genus Citrus (Citrus paradisi) have been 
recommended and used for the treatment of 
anxiety. A review of literature also reflects 
that Citrus paradisi is widely employed in herbal 
medicine and aromatherapy and significant work 
has already been reviewed and carried out by 
authors on the anxiolytic effects of the plant 
extracts using elevated plus maze model [6-11]. 
The present study was designed to evaluate the 
anti anxiety activity of different leaves extracts of 
Citrus paradisi var. Marsh seedless using the 
various animal behavioural models. 

 

2. MATERIALS AND METHODS 

 

2.1 Plant Material 

 

The leaves of Citrus paradisi var. Marsh 
seedless were procured and identified from a 
cultivated source: Punjab Agricultural University 
Regional Centre at Abohar (Punjab, India) in the 
month of March-April 2013. 
 

2.2 Preparation of Extracts  
 

Leaves of Citrus paradisi var. Marsh seedless 
were dried in shade and powdered. The 
powdered leaves (100 g) were subjected to 
successive Soxhlet extraction by solvents in 
increasing order of polarity i.e. petroleum ether, 
chloroform and methanol and water. Before each 
extraction the powdered material was dried 
in hot air-oven below 50ºC. Each extract was 
concentrated by distilling off the solvent and then 
evaporating to dryness on the water-bath. 
Extracts were weighed and percentage was 
calculated in terms of the air-dried weight of the 
plant material. The yield of the extract petroleum 
ether (CPMSP), chloroform (CPMSC), methanol 
(CPMSM) and water (CPMSW) was 3.43%, 
4.54%, 3.29%, 3.41% w/w, respectively. All the 
extracts were dissolved in respective solvents 
and were screened for different classes of 
phytoconstituents. 
 

2.3 Phytochemical Screening 
 

The extract was subjected to preliminary 
phytochemical screening [12-13]. 
 

2.4 Drugs and Chemicals 
 

Diazepam was used as standard anxiolytic drug 
from Ranbaxy, Pvt. Ltd. All other chemicals used 
were procured from SD Fine Chemicals and 
were of analytical grade. Simple syrup 
IP and carboxy methyl cellulose (2%), was used 
as vehicle. Different leaves extracts of petroleum 
ether (CPMSP), chloroform (CPMSC), methanol 
(CPMSM) and water (CPMSW) of Citrus paradisi 
var. Marsh seedless at different doses viz.50, 
100, 200 and 400 mg/kg respectively. 
 

2.5 Test Animals 
 

The experimental animals [Swiss albino mice 
(20-30 gm) of either sex] were procured from the 
Animal House, Akal College of Pharmacy and 
Technical Education, Mastuana Sahib, Sangrur 
(CPCSEA no. ATRC/05/13). The animals were 
given standard laboratory feed and water 
ad libitum. The experiments were performed   
between 6.00 am to 11.00 am. The experiments 
were conducted in a semi-sound proof 
laboratory. All the experimental procedures and 
protocols used in the study were reviewed by the 
Institutional Animal Ethics Committee, Akal 
College of Pharmacy and Technical Education, 
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Mastuana Sahib, Sangrur, Punjab, India 
(CPCSEA no. ATRC/05/13). 
 

2.6 Acute Toxicity Study 

 

The procedure was followed as per OECD 423 
guidelines. The extract was administered orally 
at a dose 2000 mg/kg body weight to different 
groups of mice and observed for signs of 
behavioral, neurological abnormality and 
mortality for 14 days. 

 

2.7 Anti Anxiety Activity 

 

2.7.1 Hole–board model 

 

The apparatus consists of a wooden box (40 x 40 
x 25 cm) with 16 holes (each of diameter 3 cm) 
evenly distributed on the floor. The extracts in 
above mentioned doses and vehicle were 
administered for 5 days p.o. once daily and the 
last dose was given on the 5th day, 60 min before 
starting the experiment. The standard drug was 
given at a dose of 2 mg/kg p.o. 60 min before 
starting the experiment. For a period of 10 min. 
the number of line crossing and number of head 
dipping were calculated [14]. 

 

2.7.2 Light dark test 

 

The apparatus consisted of two 20 cm × 10 cm × 
14 cm plastic boxes: one was made dark and the 
other transparent. The mice were allowed to 
move from one box to the other through an open 
door between the two boxes. A 100W bulb 
placed 30 cm above the floor of the transparent 
box was the only light source. A mouse was put 
into the light box facing the hole. The transitions 
between the light and the dark box and time 
spent in the light box were recorded for 5 min 
after the mouse stepped into the dark box [15]. 

 

2.8 Statistical Analysis 
 
The data were expressed as mean ± standard 
error mean (SEM). The significance of 
differences among the groups was assessed 
using one way analysis of variance (ANOVA). 
The test was followed by Dunnett’s ‘t’-test,                  
p<0.05 were considered as significance. 
 

3. RESULTS  
 

3.1 Phytochemical Screening 
 
The preliminary phytochemical analysis of              
C. paradisi var Marsh seedless extracts is given 
in the Table 1. Phytochemical tests revealed the 
presence of saponins, steroids, flavanoid, 
alkaloids and glycosides. 
 

3.2 Acute Toxicity Study 
 

Acute oral toxicity studies suggested the non-
toxicity of extracts. There were no neurological, 
behavioural abnormalities and mortality even at 
the dose of 2000 mg/kg by any of the extracts 
showing safety profile of the plant. 
 

3.3 Hole-Board Model  
 

The number of line crossing and head dipping 
was significantly increased in case of Diazepam 
treated animals as compared to the control 
animals. All doses of CPMSM showed an 
increase in the number of line crossing and head 
dipping significantly and the results were very 
near to the effects of standard drug, Diazepam 
(Tables 2a & b). 
 

3.4 Light-Dark Model  
 

The time spent in lit box was significantly 
increased in case of administration of 100 and 
200 mg/kg dose of CPMSM and the result was 
comparable to the standard drug, Diazepam 
(Table 3). 

Table 1. Photochemical screening of C. paradisi var Marsh seedless extracts 
 
Phytoconstituents CPMSP CPMSC CPMSM CPMSW 
Carbohydrates - - + + 
Proteins & amino acids - - + + 
Fats + + - - 
Glycosides - - + - 
Tannins - - + + 
Alkaloids - - + + 
Flavonoids - + + + 
Steroids - + + - 
Saponins - - + + 
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Table 2a. Effect of C. paradisi var Marsh seedless extracts in hole-board model 
 

  No. of head dipping 
Groups Treatment                                                    Extracts               Controls 

CPMSP CPMSC CPMSM CPMSW Negative Positive 
I Vehicle     13.64±3.22  
II Diazepam 2 mg/kg p.o.      45.25±2.21* 
III 50 mg/kg 12.21±0.64 20.43±0.26 38.34±2.14* 23.71±1.76   
IV 100 mg/kg 14.32±0.28 22.54±0.32 44.18±1.15* 34.11±0.56*   
V 200 mg/kg 17.72±1.11 33.10±1.55* 45.76±1.25* 37.54±0.44*   
VI 400 mg/kg 16.22±1.20 34.26±0.72* 40.26±0.25* 35.91±1.01*   

Values are Mean±SEM (n=6); *p<0.05; one way ANOVA followed by Dunnett’s ‘t’ test 
 

Table 2b. Effect of C. paradisi var Marsh seedless extracts in hole-board model 
 

No. of line crossing 
Groups Treatment                                                   Extracts                 Controls 

CPMSP CPMSC CPMSM CPMSW Negative Positive 
I Vehicle     111.35±1.22  
II Diazepam 2 mg/kg p.o.      198.43±1.55* 
III 50 mg/kg 109.22±0.95 122.84±0.53 149.74±0.22 134.53±1.42   
IV 100 mg/kg 112.14±0.88 132.54±0.97 189.96±2.53* 156.73±0.54   
V 200 mg/kg 117.63±2.64 135.65±0.33 190.09±0.22* 158.31±0.44*   
VI 400 mg/kg 120.13±0.44 132.53±2.12 172.13±0.42* 154.27±1.19*   

Values are Mean±SEM (n=6); *p<0.05; one way ANOVA followed by Dunnett’s ‘t’ test 
 

Table 3. Effect of C. paradisi var Marsh seedless extracts in light dark model 
 

Time spent in lit-box (sec/5 min.) 
Groups Treatment                                                    Extracts               Controls 

CPMSP CPMSC CPMSM CPMSW Negative Positive 
I Vehicle     10.60±3.01  
II Diazepam 2 mg/kg p.o.      29.42.3±1.54* 
III 50 mg/kg 4.24±1.53 11.32±1.42 21.43±2.12* 10.43±0.32   
IV 100 mg/kg 11.56±0.54 15.34±0.33 27.95±1.32* 18.38±0.88   
V 200 mg/kg 12.43±0.12 20.94±0.99* 27.42±1.31* 18.62±0.35   
VI 400 mg/kg 12.12±1.09 12.81±1.21 24.43±0.42* 17.34±0.53   

Values are Mean±SEM (n=6); *p<0.05; one way ANOVA followed by Dunnett’s ‘t’ test 
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4. DISCUSSION 
 

Public concern on mental health has significantly 
increased given the high prevalence of 
neuropsychiatric disorders, especially anxiety 
and depression. Most of the drugs for these 
conditions used nowadays have adverse side 
effects, so the need for newer, better-tolerated 
and more efficacious treatments is gaining high. 
So, growing attention is being paid to traditional 
herbal medicines [16]. In the anxiety disorder, 
involvement of GABAergic, serotonergic, 
adrenergic and dopaminergic neurotransmission 
is well established [17-19]. Despite the 
widespread use of Citrus paradisi var                    
Marsh seedless, its anxiolytic activity has still not 
been established. The present study showed that 
CPMSM has anxiolytic properties using hole 
board and light dark model. The data obtained in 
present study is in line with the results of studies 
already conducted by authors using elevated 
plus maze model at dose profile of 100 mg/kg 
body weight in four varieties of Citrus paradisi 
[20]. The anxiolytic effects of methanolic extract 
of Citrus paradisi may be related to their 
flavonoid content.  
 

The extracts from the plant shows the presence 
of flavonoids and the flavonoids exert anti-
anxiety activity through GABA receptors. In the 
CNS several flavones bind to the benzodiazepine 
site on the GABA, a receptor resulting in 
sedation, anxiolytic or anti-convulsive effects. 
Flavonoids of several classes are inhibitors of 
monoamine oxidase A or B, thereby working as 
anti-depressants or to improve the conditions of 
Parkinson’s patients. Flavonoids with anxiolytic 
activity have been described in many plant 
species used in folk medicine such as Passiflora 
coerulea [21]. This effect has been attributed to 
the affinity of flavonoids for the central 
benzodiazepine receptors [22-24]. In another 
study a sedative effect on the central nervous 
system has been shown for quercetrin and 
isoquercetin glycosides in mice [25-27]. 
Phytochemical tests of CPMSM revealed the 
presence of saponin, steroids, flavonoids and 
glycosides. The possible mechanism of anxiolytic 
action of CPMSM could be due to the binding of 
any of these phytochemicals to the GABAA-BZD 
complex. In support of this, it has been found that 
flavonoids bind with high affinity BZD site of the 
GABAA receptor [28].  
 

5. CONCLUSION 
 

From the above observations, authors concluded 
that the methanolic extract of Citrus paradisi var 

Marsh seedless shows significant anxiolytic 
activity at 100 and 200 mg/kg dose, which is 
comparable with the reference drug. However, 
further studies are under process to isolate the 
active constituent and the exact mechanism 
responsible for this activity. 
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