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Abstract

Lagenariasiceraria is commonly called as bottle

gourd.It is a rich source of bioactive constituents.

In the present study, anxiolytic potential along

with receptor antagonist i.e. flumazenil was

evaluated in albino mice. The animals were

administered with different doses of plant extract

and different behavioral paradigms such as hole

board, light and dark, stair case and elevated plus

maze were employed. The results obtained from

the current study showed significant anti-anxiety

effects however flumazenil i.e. receptor antagonist

failed to block the anxiolytic effect of extract.
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1. INTRODUCTION

Anxiety is defined as the state of extreme

uncertainty and fear that results in future threat

(O’Donovan et al. 2013). It is the most common

prevailing disease globally and has become an

important area of research in psychopharma-

cology. Despite of commercially available

anxiolytic agents such as benzodiazepine and

barbiturates, the adverse effects such as

dependance, sedation are associated with these

drugs leading to treatment discontinuation in

patients (Mandrioli & Mercolini et al., 2015).

Consequently, there has been immense need to

explore novel anxiolytic agents that can overcome

such complications (Ballinger et al. 1990).

Now a days active research is underway to

investigate safe pharmacologically active herbal

medicines. Previously, numerous traditional plants

such as Hibiscus rosa sinensis, Raphanus sativus,

Moringa oleifera etc. have been reported with

remarkable therapeutic application in the

treatment of anxiety (Faustino et.al., 2010).

Lagenaria siceraria (Molina) Standley,

commonly known as bottle-gourd belongs to the

family Cucurbitaceae. The plant is widely grown

throughout the sub-continent includingPakistan

and India. It is a mounting herb, with bottle or

dumb-bell shaped fruits.
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The aerial parts are traditionally consumed as a

vegetable (Fig-1).

Lagenaria siceraria fruit contain rich amount

of ascorbic acid, fibers, proteins, vitamin B

complex, saponins, flavone-Cethan-glycoside,

polyphenolics and fucosterols (Duke, 1999, Sonja,

2000, Baranawska et al. 1994, Shah et al., 2010).

It also contain aglycones, curcunitacins and 22-

deoxycucurbitacin. The seeds and fruit of the

plant contain lagenin, which possess ribosome

inactivating activity, antitumour, anti HIV,

immunoprotective and antiproliferative properties

(Wang et al., 2000). Apart from lagenin, the plant

also contain higher percentage of choline, which

is involved in brain functioning (Rahman et al.,

2003).

Traditionally, it has been used for the treatment

of jaundice, ulcer, diabetes, piles, hypertension,

insanity, colitis, hypertension, skin diseases and

cardiotonic (Kirtikar et al., 2003). Moreover, it

has also been reported for its hypolipidemic,

hypoglycemic,hepato-protective, antioxidant,

cardio protective, immunomodulatory effects,

hyperthyroidism, hyperglycemia and lipid

peroxidation, analgesic and anti-Inflammatory,

diuretic, cytotoxic activity (Shirwaikar et al.,

1996; Ghule et al., 2006; Deshpande et al., 2007;

Deshpande et al., 2008; Shah, Seth 2008, Kubde

et al. 2010).

Previously, the plant has also been reported

for antide pressant, anxiolytic and sedative

activities (Muhammad et al. 2013), however the

aim of the present study was to evaluate the

anxiolytic activity of Lagenaria siceraria seeds

in mice along with possible anxiolytic mechanism

via GABA ionotropic receptor antagonistic activity

that has not been reported yet.

2. MATERIALS AND METHOD

2.1. Collection of Plant Material

The seeds of Lagenaria siceraria

werepurchasedfrom the local market of Karachi

in 2016. The taxonomic identification was

conducted by Botanist at Faculty of Pharmacy,

Hamdard University Karachi.

2.2.Preparation of Plant Material

The air-dried seeds (10 g) of Lagenaria

siceraria were powdered and then macerated in

ethanol (98 % w/v) for 15 days. The crude extract

was filtered and evaporated under reduced

pressure to give a viscous dark mass (2.145 g).

The concentrated extract of 14.3% w/w yield

was obtained. This extract was stored at 4°C in

an airtight container.

2.3.Selection and Housing of Animals

Swiss albino mice of weighing 20 – 30 g were

procured from Animal house of Hafiz Muhammad

Ilyas Research lab (HMI), Hamdard University.

Animals were kept under controlled environmental

(25±2 0C) temperature with 12/12 hours light-

dark cycle with free access to water and standard

diet. Use and care of animals were carried out in

accordance with the guidelines of the ‘Principles

of Laboratory Animal Care’ (NIH publication

1985).

2.4.Drug treatment

Mice were randomly divided into four

groups;each group contains seven (n=7) animals.

Following are the specifications of each group:

Control: Distilled water 1ml/kg, Standard:

Diazepam 1 mg/kg, EELS I: Ethanolic extract of



Hamdard Medicus Vol. 64, No. 2, 2021

32

Lagenaria siceraria seeds 200 mg/kg and

EELS II:Ethanolic extract of Lagenaria

siceraria seeds 400 mg/kg.

The dose of the extract was calculated

rendering to body weight of the animals (Wang,

2000, Duke, 1992). Dilution was prepared by

dissolving extract in distilled water using Tween

80 as a suspending agent. All drugs were

administered via oral intubation between 8-10

am for 14 consecutive days, respectively.

2.5. Receptor Antagonist Activity

Exploration.

At day 14th, flumazenil (Sigma)(0.5 mg/kg,

i.p. in 2%DMSO-water mixture) was given to

standard and EELS II groups, 1 h before diazepam

and EELS (400 mg/kg) treatment respectivelyfor

identification of receptor antagonist mechanism.

2.6. Anxiolytic Activity:

All anxiolytic activities were performed at 1

and 14th day of treatment as described below:

2.6.1. Hole-board Test

The hole-boardapparatus used was  consisting

of a rectangular plexiglass box (40 × 40 × 30 cm)

with 4 holes equally spaced with a diameter of 3

cm on the floor. Animal from each group was

placed in the center of arena to explore the

apparatus for duration of 5 min. the total number

of head dips and rearing behavior of mice were

observed (Hossain and Uma Devi 2001).

2.6.2. Light/Dark Box Test

The apparatus consisted of two plexiglas

boxes of (25×25×25 cm) joined together by a

small opening (7 × 7 cm high). ). The dark area

was opaque with black walls without access to

any light source whereas, the light area was

transparent and equipped with a 40-W illuminated

lamp. The light source was mounted 25 cm above

the light area. For the assessment of anxiolytic

activity animal of the respective group was placed

individually in light area after treatment. Time

spent and number of entries in light area were

recorded for 5 min trial (Jain et al., 2003).

2.6.3. Staircase Activity

Staircase apparatus consisted of five identical

steps 2.5 cm high, 10 cm wide and 7.5 cm deep.

Mice was placed singly on the floor of the box

with its back to the staircase. The number of steps

climbed and number of rears during 5 min duration.

After each step the apparatus was cleaned with

ethanol swab. A step was considered when mice

had all four paws on the step (Soulimani et al.,

1991).

2.6.4. Elevated Plus Maze Test

The apparatus consisted of two open arms

(35×5 cm) and two closed arms (35 × 5 × 20 cm)

connected in plus figure with a central square of

5×5 cm was used. It was placed 40 cm above the

floor. After treatment each animal was placed at

the center of the maze, facing one of the closed

arms. Observations were recorded during 5 min

duration (Lister et al. 1987). The number of

entries into open arms and the time spent in open

arms were noted.

2.7. STATISTICAL ANALYSIS

The results were expressed as Mean ± SEM.

Data was analyzed by SPSS version: 20 using

one-way ANOVA followed by post hoc Scheffe

test. Statistical significance was set at p < 0.05.

3. RESULTS AND DISCUSSION

Hole Board Test

The results of hole board test are depicted in
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Table 1. After the administration of ethanol seed

extract of Lagenaria siceraria 200 and 400 mg/

kg significantly decreased the number of head

dips at 1st and 14th test session. However, the

extract showed considerable increase in rearing

behavior after day 1 of treatment in comparison

with control. Whereas, no significant increase in

rearing behavior was observed at day 14th of test

session. These observed effects were similar to

that of standard anxiolytic diazepam with

significant reduction in number of head dips and

augmentation in number of rearing behaviors.

Table 1a-Effe cts of E ELS on  no. of head d ips in  Hole board Test 
N o. of He ad d ip s 

TREATM ENT DAY 1 DAY 14  

Control 

(Dis tilled water 1 ml/kg ) 

2 4.5±7 .7 2 9.16 ±8.1 8 

Sta nda rd 

(Dia zepam 1 mg /kg) 

5 8.5±7 .86 ** 4 6.33 ±12 .46 **  

Sta nda rd (Diazepa m 

1mg /kg) + Fl umazenil 

(0 .5mg /kg) 

        -  1 1.13 ±10 .22 **  

EEL S I  

(2 00  m g/kg ) 

5 0±4 .9 3* * 3 5.83 ±5.2 3* * 

EEL S I I 

(4 00  m g/kg ) 

5 9.5±6 .09 ** 2 7.83 ±6.7 9* * 

EEL S I I (4 00  mg/kg ) +  

Flu mazenil (0 .5mg /kg) 

         - 3 7.83 ±5.0 2* * 

D ata  expresse d as  mea n ± SEM ; n= 7; *P<0.05 and ** P<0.005 

Table 1b-Effects of EELS on no. of rearings in H ole board Test 
TREATMENT N o. of rearings  

DAY  1 DA Y 14 

Control 

(Distilled water 1 ml/kg ) 

1.83±1.03 0.666±0.89 

Standard 

(Diazepam 1 mg/kg)  

3.33±1.1** 2.0±0.81* 

Standard (Diazepam 1m g/kg) 

+ Flumazenil (0.5mg/kg)  

- 0.4±0.63* 

EELS I 

(200 mg/kg) 

3±0.89** 0.5±0.54 
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EELS II 

(400 mg/kg) 

4.5±1.37** 0.66±0.95 

EELS II (400 mg/kg) + 

Flumazenil (0.5mg/kg) 

- 0.54±0.91 

 

3.1. Light and Dark Box Test

Results obtained from light dark test showed

significant increase in number of entries and time

spent in light area  after administration of  Diazepam

in comparison with control group. Similar results

were obtained by EELS I and II with significant

escalation in number of entries and time spent in

light area after day 1 and 14 day of treatment

(Shown in table 2).

Table 2-Effects of EELS on mice in Light and Dark Test 
Time spent in light area (sec) No. of entries in light area 

TREATMENT DAY 1 DAY 14 DAY 1 DAY 14 

Control 72.33 ± 6.83** 71.0 ± 6.41** 5.8 ± 0.5 5.7 ± 0.5 

Standard 53.83 ± 4.79** 202.5 ± 11.96** 14.1 ± 0.5** 14.8 ± 0.6** 

Standard + 

Flumazenil 

 91.72 ± 10.11**  4.5 ± 0.42** 

EELS I 56.83 ± 5.38** 197 ± 11.61** 15.2 ± 0.7** 16 ± 0.7** 

EELS II 68.33 ± 3.66** 182.66 ± 15.09** 12.8 ± 0.6** 16.2 ± 0.35** 

EELS II + 

Flumazenil 

 191.65 ± 11.11**  18.2 ± 0.31** 

Data expressed as mean ± SEM; n= 7; *P<0.05 and ** P<0.005. 

3.2.Staircase Activity

Mice treated with ethanolic extract of

Lagenaria siceraria seeds 200 and 400 mg/kg

produce significant increase in number of stairs

climbed with decline in rearing behavior. These

observations were comparable with standard

anxiolytic drug as shown in (table 3).
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Table 3- Effects of EELS on mice in Stair Case Test 
No. of stairs climbed No. of Rearing 

TREATMENT DAY 1 DAY 14 DAY 1 DAY 14 

Control 9.7± 0.6 9±0.43 8±0.4 8.4 ± 0.3 

Standard 13.5± 0.48* 24.2±0.47** 6 ± 0.4* 17.1± 0.4* 

Standard + 

Flumazenil 

- 11.2±0.12** - 7.3 ± 0.4* 

EELS I 16.5± 0.6** 16.1±0.7** 5.6 ± 0.3** 6.3 ± 0.5** 

EELS II 14± 0.6** 17± 0.4** 4.5 ± 0.6** 9.6 ± 0.6** 

EELS II + 

Flumazenil 

- 17.2± 0.6** - 8.5 ± 0.2** 

Data expressed as mean ± SEM; n= 7; *P<0.05 and ** P<0.005. 

3.3. Elevated Plus Maze

As depicted in table 4, the administration of

Diazepam significantly increased the time spent

in the open arms as compared to control group.

The seed extract of Lagenaria siceraria at 200

and 400 mg/kg illustrated significant augmentation

in the time spent in the open arms. Meanwhile the

number of entries in open arm was also remarkably

increased by EELS I and II after 1 and 14 days of

treatment.
Table 4-Effects of EELS on mice in Elevated Plus Maze Test 

No. of entries in open arm Time spent in open arm (sec) 

TREATMENT DAY 1 DAY 14 DAY 1 DAY 14 

Control 4.16 ± 0.752 4.33 ± 0.51 16 ± 0.5 15.7 ± 0.6 

Standard 16.0 ±2.09** 19.33 ± 1.86** 32 ± 0.5** 33 ± 0.6** 

Standard + Flumazenil - 6.21±1.25** - 13± 0.4** 

EELS I 5.16 ±1.16** 8.5 ±1.64** 12.6 ± 0.9** 23 ± 0.7** 
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EELS II 6 ± 1.41** 14.33 ± 2.58** 12 ± 0.9** 32.3 ± 0.4** 

EELS II + Flumazenil - 13.37 ± 3.15** - 33.1± 0.2** 

Data expressed as mean ± SEM; n= 7;*P<0.05 and ** P<0.005. 

Anxiety is the most prevailing neurological disorder

that affect almost 3.6% of global population

(Organization 2017). Different anxiolytic drugs

i.e.; benzodiazepines, Selective serotonin reuptake

inhibitors (SSRI’s), Serotonin-Norepinephrine

reuptake inhibitors (SNRI’s) and tricyclic

antidepressants, have been conventionally used

for the treatment of anxiety disorder. Despite of

multiple treatment options, the adverse effects

associated with these medications lead to treatment

failure (Lader, Morton, 1991). To eliminate these

complications, researchers are investigating for

safer, specific and low-cost therapies. Recently,

conventional medicine has been reevaluated

worldwide by extensive research on therapeutic

principles of plants and different plant species

have been reported for their anxiolytic potential

(Harvey 2008, Nanumala 2018, Bum 2011, Siddiq

and Younus 2018). In the current study, the

anxiolytic activity of ethanolic extract of L.

siceraria seeds at 200 and 400 mg/kg were

determined using different behavioral animal

models.

In our study, there was significant decline in

number of head dips in mice by EELS 200 and 400

mg/kg. Decrease in head dipping behavior of

animal represents escape response of animal and

reduction in neophilia (Gillian and Christopher

2008). Whereas, significant increase in rearing

behavior of mice was also observed at doses 200

and 400 mg/kg at 1 and 14th day of test session.

These results were comparable with reference

standard diazepam (5 mg/kg). The considerable

reduction in head dips and augmentation in rearing

behavior indicates decrease in anxiety and

anxiolytic effect of plant extract (Assad and

Khan, 2017).

Anxiolytic effect of L. siceraria (200

and 400 mg/kg) was further investigated in light/

dark test. In light dark test, animals treated with

EELS I and II showed significant increase in time

spent in light area in comparison with control at

day 1 to 14, which represents the exploratory

behavior of mice and potential aversion to novel

area, similar to Salvia elegans (Herrera-Ruiz,

2006). However, the rearing behavior of mice

was considerably by EELS at dose 400 mg/kg

after acute treatment, which represents the

investigatory behavior of animal (Arrant, 2013).

Similar results were obtained with diazepam 5

mg/kg with increase in time spent in light area and

significant escalation in rearing behavior in day 1

to 14 test sessions. Results obtained from EELS

II were comparable with standard drug.

In addition to this, significant increase in number

of stairs climbed was observed by EELS I and II

in stair case test. A significant increase in number

of steps climbed reflects the locomotory activity

of animal when exposed to novel environment

(Emmanouil, 1990). Whereas, number of rearing

was significantly reduced by Lagenaria siceraria

at both doses at day 1 and 14th test sessions. The

escalation in climibing and reduction in rearing

behavior represents the anxiolytic activity of

EELS, similar to Myrtus communis L,

Eschscholzia californica Cham and Carica

papaya L (Haliu, 2012, Rolland 2001,Kebebew,

2013). Meanwhile, diazepam (1 mg/kg) produced
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considerable augmentation in number of stairs

climbed and reduction in rearing behavior.

Elevated plus maze model is one of the

renowned animal models employed for

investigation of anxiolytic agents (Pellow S, 1985).

It is well established that drugs having anxiolytic

effect increases the number of entries and time

spent in open arm (Helton, 1996). In the present

study, diazepam (5 mg/kg) showed significant

increase in the number of entries in open arm.

Similar effect was observed by EELS I and II. On

the other hand, Lagenaria siceraria depicted

considerable augmentation in number of rearing

at dose 200 and 400 mg/kg in EPM. This indicates

the anxiolytic activity of EELS with increase in

number of entries in open arm and rearing behavior,

similar to previously published reports (Maqbool

2019, Mendonça 2009).

The role of GABA in pathophysiology of

anxiety is well established and the widely used

anxiolytic agent benzodiazepines, produce its effect

via acting on GABA receptors (Rang, 2003).

Likewise, plants have also been reported to

produce anxiolytic effect through GABAergic

pathway (Begum 2018, Ishola 2013). Similarly, in

this experiment the administration of flumazenil

(0.5 mg/kg), a GABA receptor antagonist was

done to investigate that whether anxiolytic effect

of EELS is produced by involvement of

GABAergic pathway or not. Results demonstrated

that flumazenil did not antagonize the anxiolytic

like effect of EELS in different behavioral

paradigms. This suggest that the  anxiolytic property

of Lagenaria siceraria might be attributed by

neuronal pathway other than GABA.

Clinical studies support the involvement of

serotonin in the pathophysiology of anxiety (Kahn

et al., 1988). In the recent animal studies on

different plant extracts indicated the contribution

of serotonergic pathway to produce anxiolytic

effect (Perveen et al 2009, Diniz et al., 2019). ).

On this basis it can be assumed that anxiolytic

effect of Lagenaria siceraria seeds might be

contributed due to involvement of serotonergic

pathway. Whereas, some ergot, indole and

different secondary alkaloids of plants were also

reported to produce their anxiolytic effect via

acting on dopaminergic and nor adrenergic

pathway (Pertz et al., 1999; Both et al., 2006; lee

et al., 2012). So, it can be predicted that the

anxiolytic properties of L. siceraria seeds may

be due to other than GABA mechanisms possibly

by the dopaminergic and nor adrenergic pathway,

as the seeds of Lagenaria siceraria contain

large amount of lagenin, curcunitacins, aglycones

and several other secondary alkaloids that might

be responsible to reduce anxiety in mice (Ojiako

et al., 2007, Sood et al., 2012).

Furthermore, research studies are required

to emphasize the therapeutic potential of L.

siceraria seeds in treatment of anxiety. Moreover,

it is also important to evaluate the possible

neurochemical pathway involved in contributing

anxiolytic activity of Lagenaria siceraria seeds.

4. CONCLUSION

The current work explores the anxiolytic

potential of ethanol extract of Lagenaria

siceraria seeds in animal models. However,

flumazenil i.e., GABA receptor antagonist failed

to inhibit the anxiolytic potential of plant seeds.

This indicate that there are certain other anxiolytic

mechanisms that are needed to be explored by

further investigations. Furthermore, identification

of the contributing chemical constituents involved

in producing anxiolytic effect of seeds is also

essential.
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