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OBJECTIVE: To investigate analgesic, antidiarrhoeal and cytotoxic activities of the ethanol
extract of Passiflora foetida L. (Passifloraceae) by three experimental methods.
METHODS: Analgesic activity of the ethanol extract of Passiflora foetida L. (EEPF) was carried
out using acetic acid-induced writhing inhibition in mice. The method of castor oil-induced diarrhoea
in mice was utilized to evaluate antidiarrhoeal activity. The cytotoxic activity of EEPF was explored
with a brine shrimp lethality bioassay.
RESULTS: The extract showed 68.75% and 30.00% inhibition of writhe at the doses of 500 and
250 mg/kg body weight, respectively. The extract increased the mean latent period prior to diarrhoeal
onset to about 1.55 h and 1.17 h, and decreased the mean number of stools to 4.4 and 5.6 at
the doses of 500 and 250 mg/kg body weight. The extract also demonstrated cytotoxic activity in
the brine shrimp lethality assay, and the median lethal concentration for brine shrimp nauplii was
80 μg/mL.
CONCLUSION: The results suggest that the plant extract has analgesic and antidiarrhoeal activities,
supporting its uses in traditional medicine. The results also demonstrate that the plant extract
possesses cytotoxic activities.
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1 Introduction
For centuries plants have been the source of many traditional medicines throughout the world. They are one of the
richest sources of bioactive compounds. Generally, people
from the Indian subcontinent believe that ingestion of
plant products will give them beneficial therapeutic effects.
The plant Passiflora foetida L. (Passifloraceae), commonly
known as “foetid passion flower”, is a passion flower species.
It is locally known as Jhumka lata and is indigenous to
Mexico, southwestern United States (Arizona and southern
Texas), the Caribbean and Central America. It is a fast
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growing and spreading vine originated in dry forest floors,
way-side thickets and riverbeds, and is also found near
human settlements.
The plant has ovate to obovate leaves, 6-9 cm long,
having 3 shallow lobes, often sinuate and ciliate, with
heart-shaped base and pointed tip. The woody and wiry
stems are thin, covered by yellow sticky hairs and the 2-3 cm
diameter fruit is yellowish-orange to red (when ripe).
Seeds are black and embedded in the pulp. Extracts made
from the fruit and leaves of P. foetida have been used to
treat asthma and biliousness. Root and leaf extracts have
been used to treat hysteria[1], and in case of headache, the
paste of leaf is rubbed on head[2]. The herb is used in poultices or

121

March 2014, Vol.12, No.2

www.jcimjournal.com/jim

lotions for skin diseases with inflammation and erysipelas in
Brazil[3]. The present research was focused on the analgesic,
antidiarrhoeal and cytotoxic activities of P. foetida.
2 Materials and methods
2.1 Collection of plant materials
The plant P. foetida was identified and collected by
Md. Asadujjaman from Khulna University campus,
Khulna, Bangladesh and was verified by Bangladesh
National Herbarium, Dhaka, Bangladesh (Accession
Number-34,404).
2.2 Preparation of the plant extract
Fresh collected P. foetida was separated from adhering
materials, and rinsed with water. Plants were shade-dried
for four weeks before they were ground into a coarse powder
with a motorized plant grinder (capacitor start motor,
Wuhu Motor Factory, China). The powder was kept in a
dry, cool and dark place in a suitable airtight container until
analysis commenced.
About 150 g of powered P. foetida was mixed with
900 mL of 95% ethanol in a clean, flat-bottomed glass
container. This sealed container was kept for a week with
occasional stirring and shaking. Coarse plant material was
separated from the mixture by pouring through a clean
cloth filter. This extract was passed through filter paper,
and the filtrate was evaporated, yielding the ethanol extract.
2.3 Experimental animals
Mice of random sex (Swiss-Webstar strain, 20-28 g
body weight) provided by Animal Resources Branch of
the International Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR, B) were used for the experiments.
For adaptation under ambient laboratory conditions (room
temperature (25 ± 2) ℃ , relative humidity 55%-65%, and
light:dark cycle for 12 h each), the mice were reserved at
Pharmacy Discipline’s animal house of Khulna University,
Khulna, Bangladesh. The animals, having free access to
tap water, were fed with ICDDR, B-formulated standard diets.
2.4 Chemicals and reagents
The described experiments used reagents such as acetic
acid (Merck, Germany), dimethyl sulfoxide (DMSO; Gaylord
Chemical Company, USA), Tween-80 (Loba Chemie Pvt
Ltd., India), and castor oil (Loba Chemie Pvt Ltd., India).
2.5 Reference drugs
Diclofenac sodium, loperamide and chloramphenicol
(Beximco Pharmaceutical Ltd., Bangladesh) were obtained
from a local medicine shop.
2.6 Preliminary phytochemical analysis
Upon conducting standard procedures, preliminary
phytochemical screening of ethanol extract of Passiflora
foetida (EEPF) was carried out.
2.7 Determination of analgesic activity
The method of Ahmed et al[4] was adopted with minor
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modifications. Mice were randomly separated into four
groups of five. Group I, the control group, received 1%
(v/v) Tween-80 in water at 10 mL/kg body weight; group
II, the positive control group, was treated with standard
drug diclofenac sodium at 25 mg/kg body weight; group
III and group IV were test groups which were given the
extract at 250 and 500 mg/kg body weight, respectively.
Treatments (control vehicle, extracts and standard drug)
were administered orally 30 min prior to intraperitoneal
injection of 0.6% acetic acid. Fifteen minutes after acid
injection, the writhe (squirm) numbers were tallied for an
interval of 5 min. The percentage of abdominal constriction
protection was considered as an indicator of analgesia and
calculated as[5]:
((Number of writhing in control group – number of
writhing in treated group)/ number of writhing in control
group) × 100%.
2.8 Antidiarrhoeal activity
The method of Chatterjee[6] with minor modification
was adapted to study the antidiarrhoeal activity of EEPF
using castor oil-induced diarrhoea in mice. Initially all
the mice were treated by 0.5 mL castor oil, and mice showing
diarrhoea were used in the subsequent experiment. Mice
were randomly divided into four groups consisting five
mice in each group. Group I was defined as control group,
and treated with 1% Tween-80 at 10 mL/kg of body
weight. Group II was defined as positive control and treated
with standard loperamide (antimotility drug) at 50 mg/kg
of body weight. Group III and group IV were defined
as test groups and were treated with 250 and 500 mg/kg
body weight of EEPF, respectively. The control vehicle
and EEPF were administered orally, 40 min prior to the
oral administration of castor oil. After treatment with castor
oil, mice from each experimental group were placed in
individual cages, which had adsorbent paper underneath;
diarrhoea episodes were counted every hour for the duration
of the 5-hour study. Stool numbers and adsorbent paper
staining fluid material were counted on each following
hour for the whole experiment time (5 h). The latent period
of each mouse was also documented.
2.9 Cytotoxicity screening
The brine shrimp lethality bioassay was employed to
explore the cytotoxic activity of the plant extract. In the
assessment of bioactive compounds this is a common
method[7,8].
This investigation was done on Artemia salina (brine
shrimp). Saline water was prepared by dissolving pure
NaCl amounting 20 g and edible normal NaCl amounting
18 g into 1 L of water. In the prepared water, brine shrimp
cysts (one spoon) were allowed to hatch and develop into
nauplii stage larvae (48 h). In the test, DMSO was used as
solvent to prepare the extract at different concentrations. For
test purposes, extracts were prepared in various concentra-
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tions and were poured into test tubes. Each tube contained
10 shrimps, as well as saline water to adjust volume. The
control (blank) group was incubated in only saline water.
A known standard drug chloramphenicol (200 μg/mL)
was used to treat positive control group. After 24 h the
number of surviving nauplii in each tube was counted and
the results were noted. Lastly, the median lethal concentration (LC50) of the plant extract was determined by the
mortality percentage, which was calculated for each treatment concentration.
2.10 Statistical analysis
All experimental data were expressed as mean ± standard
error of mean. Dunnett’s t test was used to assess statistical
significance by one-way analysis of variance. Statistical
analysis was executed in Prism 6.0 (GraphPad Software
Inc., San Diego, CA, USA). Results of the present study
were considered as statistically significant when P<0.05.
3 Results
3.1 Phytochemical screening
The presence of reducing sugars, alkaloids, flavonoids,
tannins, steroids, gums and glycosides was shown in the
preliminary phytochemical screening of EEPF.
3.2 Analgesic activity
In the acetic acid-induced writhing test, EEPF significantly
and dose-dependently suppressed the frequency of acetic
acid-induced writhing in mice (P<0.01). The extract showed
68.75% and 30.00% inhibition of writhing at the doses of
500 and 250 mg/kg, respectively. Standard diclofenac sodium
showed 72.5% (P<0.01) inhibition of writhing at the dose
of 25 mg/kg (Table 1).
3.3 Antidiarrhoeal activity
In the castor oil-induced diarrhoea model, EEPF produced
a considerable increase in the latent period. The extract
showed 1.55 h and 1.17 h of latent period at the doses of
500 and 250 mg/kg body weight, respectively (P<0.01).
The extract also substantially decreased the number of
stool to 4.4 and 5.6 at the doses of 500 and 250 mg/kg
body weight respectively (P<0.01, Table 2).
3.4 Cytotoxicity screening
In the brine shrimp lethality bioassay, EEPF produced

100% of mortality at a concentration of 320 μg/mL, and
the LC50 of the extract was 80 μg/mL (Table 3).
4 Discussion
The preliminary screening of EEPF for phytochemical
analysis showed the presence of reducing sugars, alkaloids,
flavonoids, tannins, steroids, gums and glycosides. It has
been reported that alkaloids and flavonoids are responsible
for the anti-inflammatory and antinociceptive activity of
prostaglandin synthetase inhibition[9-12]. Therefore antiinflammatory and antinociceptive activity of the plant
extract may be attributable to the existence of alkaloids
and flavonoids either in single form or in combination.
Furthermore, presence of alkaloids, reducing sugars, flavonoids,
and sterols in medicinal plants has been associated with
antidiarrhoeal action[13,14]. Therefore the presence of individual
or combinations of flavonoids and alkaloids may give the
plant extract its possible antinociceptive and anti-inflammatory
effects. Alkaloids, as well as flavonoids may also be accountable
for the antidiarrhoeal action of EEPF.
The acetic acid-induced writhing model simulates a localized
inflammatory response which triggered pain sensation.
Acetic acid is used to induce writhing; it causes algesia
by releasing endogenous substances, which in turn excite
nerve endings associated with pain sensation[15]. In the
acetic acid-induced writhing test, local peritoneal receptors
are assumed to be partly involved in the abdominal writhing
response and the mechanism of the reaction to this nociceptive
stimulus seems to be related to the prostanoid system[16].
Acetic acid produces the abdomen’s constriction response.
This is a procedure used to test effectiveness of peripheral
analgesic agents. It has also been linked with prostanoids
in general, for example, increased levels of prostaglandin
E2 and prostaglandin F2α in peritoneal fluids[17,18] as well as
lipoxygenase products[19,20].
Change in the regular bowel movement, associated with
increased bowel sound, frequency and movement, wet
stool, and abdominal pain, is called diarrhoea[21]. In developing
countries, diarrhoeal diseases are one of the prominent
causes of mortality and morbidity[22]. The World Health
Organization has given special focus to studies of tradi-

Table 1 Effects of EEPF on acetic acid-induced writhing in mice
Group

n

Number of writhes

Control (1% Tween-80 solution in water, 10 mL/kg, p.o.)

5

16.00±1.41

Positive control (diclofenac sodium 25 mg/kg, p.o.)

5

4.40±0.51**

72.50

Test group I (EEPF 250 mg/kg, p.o.)

5

11.20±0.92**

30.00

Test group II (EEPF 500 mg/kg, p.o.)

5

5.00±1.88**

68.75

Inhibition (%)
—

**

Numbers of writhes are expressed as mean ± standard error of mean. P < 0.01, vs control group.
EEPF: ethanol extract of Passiflora foetida; p.o.: per oral.
Journal of Integrative Medicine
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Table 2 Effects of EEPF on castor oil-induced diarrhoea in mice

(Mean ± standard error of mean)

Group

n

Latent period (h)

Control (1% Tween-80 solution in water, 10 mL/kg, p.o.)

5

0.750±0.063

7.60±1.19

Positive control (loperamide, 50 mg/kg, p.o.)

5

2.280±0.198**

2.40±0.89**

Test group I (EEPF 250 mg/kg, p.o.)

5

1.170±0.149**

5.60±1.08**

5

**

4.40±1.22**

Test group II (EEPF 500 mg/kg, p.o.)

Number of stools

1.550±0.383

**

P < 0.01, vs control group.
EEPF: ethanol extract of Passiflora foetida; p.o.: per oral.

Table 3 Result of brine shrimp lethality bioassay of EEPF
Group

Concentration (µg/mL)

Average number of alive
shrimp (sample)

Average number of alive
shrimp (control)

Mortality (%)

EEPF

5

10.0

10

0

EEPF

10

7.5

10

25

EEPF

20

6.0

10

40

EEPF

40

5.5

10

45

EEPF

80

5.0

10

50

EEPF

160

3.5

10

65

EEPF

320

0

10

100

Chloramphenicol

100

0

10

100

EEPF: ethanol extract of Passiflora foetida.

tional medical practices concerning the prevention and
treatment of diarrhoeal diseases[23]. In the present study,
castor oil used to induce diarrhoea is hydrolyzed to form
ricinoleic acid in the upper small intestine[24]. Castor oil
is believed to link with the liberation of ricinoleate salts,
which stimulates adenyl cyclase in the intestinal epithelial
cells[25] or the release of prostaglandin[26]. It is believed
ricinoleic acid acts by irritating the gastrointestinal tract mucosa
and reducing sodium ion and chloride ion permeability,
which in turn results in increased intestinal motility followed
by diarrhoea [27,28]. However, pre-treatment with EEPF
delayed the onset of diarrhoea and reduced the number
of diarrhoeal episodes (number of stools), indicating the
potential treatment value of the extract. Since, by preventing
fluid and electrolyte absorption, castor oil does induce
diarrhoea [29], one of the possible mechanisms through
which the extract might act is the enhancement of fluid
and electrolyte absorption through the gastrointestinal
tract. The extract might contain certain components that
act as agonist to opioid receptors present in the gastrointestinal mucosa and thus relieving diarrhoea[29]. The
findings of our study support the traditional medicinal
use of this plant, especially in treatment of diarrhoea[30,31].
Considering the impact of diarrhoeal disease in the developing
countries[32], this plant could play a potential role in developing
a new drug molecule.
March 2014, Vol.12, No.2

Since the response variable is binary (either dead or
alive), and this lethality (in vivo) test is based on a simple
model organism (i.e., brine shrimp), it provides a simple
and rapid assessment method for screening the extracts
plant materials[33,34]. In this study, EEPF displayed substantial
lethality against nauplii of brine shrimp with LC50 of
80 μg/mL. There is a general agreement in toxicity tests
that LC50s greater than 100 μg/mL characterize non-toxic
compounds, whilst LC50s lower than 100 μg/mL characterize
compounds that can be said to have varying degrees of
toxicity. The substantial lethality of the EEPF indicates
the presence of potent cytotoxic compounds. However, to
isolate the active component(s) accountable for this toxicity,
advanced explorations using carcinoma cell line are essential.
5 Conclusions
EEPF contains reducing sugars, alkaloids, flavonoids, tannins,
steroids, gums and glycosides and the extract possesses
analgesic, antidiarrhoeal and cytotoxic activities. Results
of the experiment tend to suggest that the plant could be
a good source of alternative medicine for rheumatism,
inflammation, abdominal pain and diarrhoea. Further
research is essential to identify active principle(s) and explore
the mechanisms involved for their bio-activities.
Overall, the findings of this research support some of
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the traditional uses of P. foetida in different ailments. This
work indicates a need to pursue the isolation of bioactive
compounds from EEPF, as well as investigate the pharmacological utility of these isolates.
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