
Original article                                                              J Bas Res Med Sci 2016; 3(4):49-55.  

49 
 

Citrullus colocynthis fruit extract as an anti-depressant in mice
 

Saeed Nafisi
1
, Leila Rezazadeh

2*
, Ehsan Hosseini

3
, Morteza Shamsi

4
, Anwar Bahrami 

Mousavi
4
, Ali Mohammad Bahrami

5
  

1. Department of Physiology, Faculty of Veterinary, Urmia University, Urmia, Iran 

2. Student Research Committee, Faculty of Nutrition and Food Sciences, Tabriz University of 

Medical Sciences, Tabriz, Iran 

3. Department of Physiology, Faculty of Para Veterinary, Ilam University, Ilam, Iran 

4. Department of Parasitology, Faculty of Medicine, Ilam University of Medical Sciences, Ilam, 

Iran  

5. Department of Pathobiology, Faculty of Para Veterinary, Ilam University, Ilam, Iran 

 

 

 

 

 

Abstract                      

Introduction: Depression has multifactorial characters including brain-behavioral disorders, 

alteration in cognitive psychomotor and emotional process. Millions of people are worldwide 

suffering from this illness. This disease happens in all ages of men and women. This research 

tries to introduce a traditional medication in comparison with common chemical anti-

depressant drugs. This experiment was designed to evaluate probably the antidepressant 

effect of Citrullus colocynthis fruit extraction. 

Materials and methods: Thirty-two male mice (Balb/c) was randomly divided to four 

groups (n=8 each). Animals adapted and treated to diazepam, imipramine, aqueous and hydro 

alcoholic extract of Citrullus colocynthis fruit. All administrations were done via 

intraperitoneal 0.2ml/animal. Plant material after grinding was extracted with ethanol and 

evaporated under reduced pressure. Tail suspension test was carried out to assay the 

antidepressant effect of plant extraction in animals. The test was carried on before, and as 

well as 30, 60 and 120 minutes after injections. 

Results: Our data indicated that after intraperitoneal administration of aqueous and ethanol 

extract, immobility duration exhibits statistically significant increase compared to agitation 

phase in all times after injection(P<0.05). Ethanol extract reduced statistically agitation time 

in 30, 60 and 120 min after injection compared to imipramine. Both aqueous and ethanol 

extract elevated immobility in minute 60(P<0.5). 

Conclusion: The present study suggested that Citrullus colocynthis extract could possess 

potential antidepressant and sedative effects which would be of therapeutic interest for using 

in the treatment of patients with depressive disorders. We suggest more research in this 

regard. 
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Introduction  

Depression has multifactorial character 

including brain-behavioral disorders, 

alteration in the cognitive, psychomotor 

and emotional process. Millions of the 

people are worldwide suffering from this 

illness. This disease happens in all ages of 

men and women. 

 Depression is among leading disease 

burden universal and is estimated to show 

an escalating inclination in next century 
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(1). This disorder is accompanying with a 

marked individual social and financial 

morbidity, harm of functioning and 

productivity and creates major demands on 

service providers in terms of work 

capacity (2). In recent decades, researchers 

are looking for chemical drugs such as 

antidepressants to treat depressive 

disorders. A complex issue about 

antidepressants is the increased danger for 

suicidality (3). In 2007 the Food and Drug 

Administration licensed a complete report 

about the rate of suicidality in the terms of 

treatment of this disease with numerous 

antidepressants (4). Furthermore, these 

drugs commonly cause gastrointestinal 

adverse effects, sleeplessness, headache, 

nervousness and sexual disorders (5, 6). 

In the recent years, there is a more trend 

for using medicinal plants. One of the 

important herbs traditional medicines is 

Cucurbitaceae family; Citrullus 

colocynthis is a branch belonging to this 

class, this plant grows in sandy lands like 

Khozestan, Systan and Balochestan 

provinces this plant commonly can be 

found in Mediterranean and tropical 

environment. Citrullus extraction use as a 

traditional herbs medicine from a century 

ago, the mature and immature fruit of this 

plant has been used as an anti-

inflammatory and edema medicine by 

some researcher like Belsem Marzouk and 

his coworker in Rat (7). 

Khatibi and his coworker (8), conduct a 

research experimental work on  aqueous 

extracts  of this plant as a anticandidal 

screening and antibacterial effect on gram 

positive and gram negative bacteria like  

E. Coli , Staphylococcus, P. Aeruginosa, 

E. Focalis in Khuzestan province of Iran, 

extraction of this plant has been used  for 

the  various Candida spp such as Candida 

glabrata, C. albicans, C. parapsilosis and 

C. kreusei , hole parts of this plant  

extraction showed very strong activity 

against all strains of candida spp. 

Anti-oxidant activity of this plant 

extraction has been studied by researchers 

like Saba et al (9). This plant has been 

experimentally used for diabetic mice and 

positive effect has been reported (9). 

Belsem Marzouk and his colleague (7) 

study the main chemical contains fruit of 

this plant and they reported that this fruit 

contains bitter test, resin (Colocynthein) 

and pectin gum. The seed of this plant 

contain a fixed oil amount (17 %) and 

albuminiods (6 %). Agarwal and his co-

researcher study the effect root of C. 

colocynthis plant extraction on diabetic 

rats. They reported the reduction of 

diabetes mellitus after three days used of 

this extraction (10). 

There are several other reports of anti-

diabetic activity of this herb (11) anti-

cancer (12) anti-fertility (13) effects of the 

fruit of this plant in rats and human. 

In the present study, we investigated the 

anti-depressant effect of Citrullus 

colocynthis in male mice. 

Materials and methods  

The Collection of plant material: 

Citrullus colocynthis fruits were collected 

in autumn from the desert region of Ahwaz 

state in southeast of Iran. The plant was 

botanically identified in the department of 

biology at Urmia University (Iran). A 

voucher specimen of the plant is deposited 

in the herbarium of the laboratory. The 

ripe fruits were shade dried at room 

temperature. 

Preparation of extracts of Citrullus 

colocynthis fruit: The Fruits of  Citrullus 

colocynthis were air dried at room  

temperature (20°c), oven dried 

(Gallenkamp hotbox oven,  England) at 

40°c, pulverized and stored in air tight 

container. About 300 and 400 g of the 

Fruits of Citrullus colocynthis was 

macerated in 3000 and 3500 ml of ethanol 

(absolute), respectively and stirred for 10 

min for five consecutive days at room 

temperature. The plant materials fruit of 

Citrullus colocynthis were filtered using 

filter paper and the extract was 

concentrated using a water bath and a 

rotary evaporator (Buchirotavapor R110) 

at 75°c. 
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Animals and experiments: Thirty-two 

healthy mice (Balb/c) weighing between 

50 to 70 g were selected for the present 

study. They were raised and housed in an 

air-conditioned animal room at 24 ±2°c 

and subjected to 12h light/dark cycle. They 

were allowed free access to feed pellet diet 

and tap water ad libitum. Mice was 

randomly divided to four groups (n=8 

each). Animals adapted to diazepam 

treated (20mg/kg), imipramine-treated 

(20mg/kg), aqueous extract and 

hydroalcoholic extract of fruit. All 

administrations were done via 

intraperitoneal 0.2ml/animal (100mg/kg). 

Tail suspension test was carried out to 

assay anti-depressant effect of Citrullus 

colocynthis in male mice. The test was 

done before the injections and as well as 

30, 60 and 120 minutes after injections. 

Statistical analysis 

Normality of the data distribution was 

checked and confirmed. ANOVA test was 

applied to comparing multi groups and 

followed by Duncan post hoc by SPSS 

Microsoft (version 16). Significance of 

differences was assessed by 95 percent of 

confident and data were reported as mean 

± SD. The P<0.05 was considered as a 

statistical difference. 

Results 

In imipramine group immobility and 

agitation time in mice did not show 

statistical difference after 30min and 60 

min after injection but immobility increase 

after 120 min statistically (Figure 1). In 

diazepam group after injection 

immediately immobility increases 

statistically in all recorded periods (Figure 

2). After intraperitoneal administration of 

aqueous  and ethanol extract of Citrullus 

colocynthis immobility duration exhibits 

statistically significant rising compared to 

agitation phase in all time after injection 

(Figure 3). Comparison of agitation time 

among groups revealed that ethanol extract 

of Citrullus colocynthis fruit is statistically 

potent and decrease agitation time in 30, 

60 and 120 min after injection compared to 

imipramine group (Figure 4), but in this 

respect, aqueous extract is statistically 

effective in 30, 60 min after injection 

(Figure 3). Evaluation of immobility time 

declared that both aqueous and ethanol 

extract elevate immobility in 60(P<0.5) 

and 120 min after injection compared to 

imipramine but this increase is not 

significant in minute 120 (Figure 5). 

 

 
Figure 1. Immobility and agitation time in mice peritoneally injected imipramine. 

*Represent statistically difference between two column attached together (P<0.05). 

0

20

40

60

80

100

120

140

160 * 

Before injection 

* 

120 min 

A
g

it
at

io
n

 T
im

e 
•  

  I
m

m
o

b
il

it
y

 T
im

e
•

 

T
im

e 
(s

ec
o
n
d

)
 

  30 min 

 

  60 min 

 [
 D

O
I:

 1
0.

18
86

9/
ac

ad
pu

b.
jb

rm
s.

3.
4.

49
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jb
rm

s.
m

ed
ila

m
.a

c.
ir

 o
n 

20
25

-1
1-

06
 ]

 

                               3 / 7

http://dx.doi.org/10.18869/acadpub.jbrms.3.4.49
https://jbrms.medilam.ac.ir/article-1-228-en.html


Original article                                                              J Bas Res Med Sci 2016; 3(4):49-55.  

52 
 

 
Figure 2. Immobility and agitation time in mice peritoneally injected diazepam. 

*Represent statistically difference between two column attached together (P<0.05). 

 

 

 

 

 

  

 
Figure 3. Immobility and agitation time in mice peritoneally injected aqueous extract of Citrullus colocynthis. 

*Represent statistically difference between two columns attached together (P<0.05). 
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Figure 4. Immobility and agitation time in mice peritoneally injected ethanol extract of Citrullus colocynthis. 

*Represent statistically difference between two column attached together (P<0.05). 

  

 

 

  

 

 

Figure 5. Immobility time (minute) in all treatment groups. Common letters indicate statistical differences 

columns attached together (P<0.05). 
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acids (15). Zheng and et al indicated that 

Flavonoids extracted from plants had a 

considerable anti-depressant effect (16). 

This finding is consonant with Xiong Z 

and et al spotted extracellular signal-

regulated kinases cascade of anti-

depressant effect of Flavonoids (17). Anti-

depressant effect of Flavonoids also 

approved by Fan ZZ et al and Meizhu 

Zheng et al (18,19). Furthermore, the anti-

depressant effect of Alkaloids was 

advocated by several studies (20,21 and 

22). Antidepressant-like effects of 

Phenolic compounds are asserted by 

Messaoudi M and et al (23) .There is also 

researches indicating anti-depressant effect 

of Saponins (24, 25). All these studies 

approved that anti-depressant effect of 

Citrullus Colocynthis can be justified by 

Flavonoids, Alkaloids , Phenolic and 

Saponins content of Citrullus colocynthis. 

The present study showed Citrullus 

colocynthis has some sedative effects of 

diazepam, the special agonist of GABAA 

receptors. Flavonoids as one of the major 

effective chemical compounds of Citrullus 

Colocynthis, have demonstrated 

anxiolytic, sedative and anticonvulsant 

activities. Although their actions in the 

central nervous system occur through a 

variety of interactions with different 

receptors and signaling pathways, it is 

believed that some of these effects are 

mediated by ionotropic GABA. In 

particular, GABAA receptors (26). 

Therefore, the sedative effect of Citrullus 

colocynthis, saw in our study may be 

inconsistent with agonistic properties of 

flavonoids. Overall, we indicate a sedative 

effect of Citrullus colocynthis fruit. In 

comparison with anti-depressant 

imipramine and benzodiazepine anti-stress 

agent, diazepam .  

 

Conclusion 

  

In conclusion, the present study suggested 

that Citrullus colocynthis fruit extract 

possesses potential antidepressant and 

sedative effects which could be of 

therapeutic interest for using in the 

treatment of patients with depressive 

disorders. We suggested more study by the 

researchers in this regards. 
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