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ABSTRACT

Stylosanthes fruticos, a perennial plant has been re-
vered in ayurveda medicine for generations. The aim
of the present study was to determine the antidiar-
rheal activity of ethanolic extract of S. fruticos (EESF),
utilizing castor oil-induced, magnesium sulphate in-
duced diarrhoea and castor oil-induced enteropooling
in mice. The presence of alkaloids, carbohydrates,
flavonoids, steroids, and phenols was discovered
by phytochemical screening of EESF. At 25 mg/kg of
dosage, the EESF provided considerable significant
(p<0.05) inhibition on castor oil-induced diarrhea,

INTRODUCTION

According to estimates, India has a rich history of medicinal
plants, with 7,500 out of 17,000 higher plant species being thera-
peutic plants), which is more than any other country in the world
in relation to the country’s current flora (Kala CP, et al., 2006). As
aresult, there has been a recent surge in demand for herbal treat-
ments, resulting in increased demand for medicinal plants and
their bioactive components, which are being studied scientifically
(Velazquez C, et al., 2012). Recently, medical research has begun
to examine the comprehensive chemical screening for a wide
range of therapeutic plants, as well as its various phytoconstitu-
ents. Every year, approximately one lakh secondary metabolites
are extracted from approximately 50,000 plant species, with 4,000
novel secondary metabolites isolated from a wide range of plant
species. These phytoconstituents have been used for diversed ap-
plications, including human healthcare (as antioxidants and phar-
maceuticals), numerous industries (as colours, tastes, and fra-
grances), and agriculture (as pesticides and pheromones) (Derebe
D, et al., 2018; Gomez-Galera S, et al., 2007; Brinda P, et al., 1981;
Dulara BK, et al., 2019). Conversely, traditional healers regularly
utilize antidiarrheal medicinal plants, although further study on
medicinal plants in the management of diarrheal illnesses is ur-
gently needed. As a result, international organizations such as the
World Health Organization (WHO) have promoted research into
the management and prophylaxis of diarrhoeal disorders utilizing
conventional medical techniques (Venu C, et al., 2016; Saralaya
MG, et al., 2010; Jabri MA, et al., 2016). There is a wealth of epi-
demiological study data on global acute diarrheal illness, which is
one of the leading reasons of morbidity and mortality, especially
underweight children, which is a serious concern in developing
countries (Snyder JD and Merson MH, 1982; Ganapaty S, et al.,
2013).

Acute diarrhea is the most prevalent type of diarrhea, followed
by chronic diarrhea. And over 90% of instances of acute diarrhea
are caused by infectious organisms; such symptoms are frequent-
ly accompanied by vomiting, fever, and stomach discomfort also
results by disruptions in the intestine’s secretory and absorptive
activities, result in an increased frequency (3 or more times/day),
flow rate, and/or volume of faeces. Medication, hazardous inges-
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magnesium sulphate induced diarrhea and castor
oil induced enteropooling. From the findings, it was
evident that EESF had dose-dependent antidiarrheal
effects in all treatment groups, and the results were
also well comparable with loperamide (3 mg/kg) as
the reference drug.
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tions, ischemia, and other diseases account for the remaining
10%. Even though viral and bacterial agents are important patho-
gens, Shigella flexneri, S. aureus, E.coli, rotavirus and S. typhi are
the most common pathogens responsible for diarrhea in young
children and adults (Hodges K and Gill R, 2010; Brijesh S, et al.,
2011; Umer S, et al., 2013; Omori EOQ, et al., 2012; Naher S, et al.,
2019).

Management of diarrhea includes antimotility medications. As a
result, it is critical to discover and assess accessible natural medi-
cations as substitutes to commonly used antidiarrheal pharma-
ceuticals, which are not always devoid of side effects. Stylosanthes
fruticosa (Family Fabaceae) was commonly known as African
stylo, Ladinala, Wal-nanu, Wildlucerine, Shrubby pencil flower.
It is woody plant with copious branches as shown in Figure I, as-
cending or under shrub, and also is a perennial that can act as
an annual in the subtropics and found in Sudan, Nigeria, Kenya,
Uganda, Tanzania, Zambia, Mozambique, Zimbabwe, South Afri-
ca, and southern India (Sandosh AT, et al., 2013; Peter PJ, 2012).

Figure 1: Plant of Stylosanthes fruticosa (Family Fabaceae)

In the study reported by Venkatesh P, ef al., 2019 ethanolic extract
of Stylosanthes fruticosa, have been inferred the presence of phyto-
chemicals and reported that 800 mg/kg of extract has shown sig-
nificant analgesic activity than other doses when studied on mice
by hot plate method using reference drug as aspirin. Kumamanan
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R, et al., 2014 confirmed potential anthelminthic activity of Stylosanthes
fruticosa upon comparative study along with Indigofera linnae at a concen-
tration of 500 mg/ml using albendazole as reference standard and distilled
water as control. Paul JP, et al., 2012 studied the efficiency of S. fruticosa
crude plant extract on gram positive bacteria (Bacillus cereus, Staphylococ-
cus faecalis, S. auerus) and gram negative bacteria (Proteus vulgaris, Sal-
monella lyphimurium, Escherichia coli, Klebsiella pneumoniae and Pseudo-
monas aeurginosa). The effectiveness of acetone, chloroform and ethanolic
extract of Stylosanthes fruticosa on antibacterial activity was determined
and was clearly indicated that ethanolic extract showed high degree of in-
hibition when compared with other extract using chloramphenicol (30 ug/
disc) as reference standard (Evans WC, 1989). After a thorough search, no
evidence of antidiarrheal effect on S. fruticosa was found; hence the goal of
this study was to evaluate the antidiarrheal activity of an ethanolic extract
of Stylosanthes fruticosa leaves.

MATERIALS AND METHODS
Materials

Fresh leaves of Stylosanthes fruticosa were collected from the vicinity of
Sri Krishnadevaraya University premises and was authenticated by Prof.
B. Ravi Prasad Rao, Head and Director, S.K.U (Herbarium) Department
of Botany, Ananthapurmau, India with voucher no.57419 (SKU) dated 22-
02-202.

Loperamide hydrochloride was supplied by Micro Labs Ltd. in Bangalore.
All additional chemicals and solvents were bought locally and were of bio-
logical and analytical quality.

Preparation of extract

Fresh leaves of Stylosanthes fruticosa were picked on the SK University
campus. The samples were washed with running tap water for 10 minutes
to remove dirt particles and adhering material. After that, the samples were
thoroughly washed with distilled water. The leaves were then cut and dried
for one week in the shade at room temperature before being ground into
powder. The powder (42 g) was extracted with ethanol for 5-6 hours using
a soxhlet apparatus. The extract was filtered using Whatmann filter paper
No: 41 with 2 g sodium sulphate to remove the sediment and traces of
water in the filter. Prior to filtering, the filter paper and sodium sulphate are
wetted with 100% alcohol. The filtrate is then concentrated.

Preliminary phytochemical screening

Stylosanthese fruticosa ethanolic extract was tested for the presence of sev-
eral phytoconstituent classes like alkaloids, glycosides, saponins, tannins,
flavanoids and steroids that can be inferred by the characteristic colour
change of various reagents used in accordance with the standard proced-
ures narrated by Harbone and Trease (Singh B, et al., 2003; Amoo SO, et al.,
2009; Shiramane RS, et al., 2011).

Antidiarrhoeal activity

Experimental animals: Male albino rats weighing 150-250 gms were pro-
cured from Sri Venkataeswara Enterprises, Bangalore. Animals were cared
for in accordance with the NIN animal user instructions and are acclim-
ated for 10 days to our animal housing, which is kept at a temperature of
22°C to 12°C. The animal was kept on a 12-hour light/12-hour dark cycle.
Five creatures are kept in each cage, which measures 41 cm in length, 28
cm in breadth, and 14 cm in height. Paddy husk was used for bedding,
and on very different days, the bedding was changed and properly cleansed
with water and Domex, a disinfectant and detergent. A regular pellet diet
obtained from Sai Durga Feeds and Foods Bangalore was provided to the
rats.

Acute toxicity testing: Acute toxicity testing was performed in accordance
with the OECD 425 Guidelines. Female Swiss albino mice were fasted for
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4 hours before being orally loaded with 2000 mg/kg of the extract. The
mouse was then rigorously watched for physical or behavioral changes
within 24 hours, with specific emphasis on the first 4 hours. Based on the
findings from the first animal, four additional female mice were recruited
and starved for four hours. The animals were next given a single dosage of
2000 mg/kg, followed by comparable stringent observation. Such monitor-
ing was extended for another 14 days to look for any evidence of toxicity.

Study protocol

Castor oil induced diarrhea: Male albino rats were separated into four
groups of five (n=5). All rats were fasted for 18 hours, allowed unrestricted
access to water during the experiment, and administered castor oil orally
(p-0) via orogastric cannula for induction of diarrhea. In group 1 (control
group), each rat was given normal saline solution at a dosage of 1 ml/100 g
according to the weight using orogastric cannula. In group 2,3 and 4 each
rat was given EESF at a dosage of 25, 50 and 100 mg/kg according to body
weight using orogastric cannula in the form of suspension containing 0.5%
Sodium Carboxy Methyl Cellulose (SCMC) as suspending agent. In group
5, each rat was given reference drug, loperamide 3 mg/kg according to the
weight using orogastric cannula in form of suspension containing 0.5%
SCMC as suspending agent. The mice were kept separately in individual
cages on fresh white Whatman filter paper that was changed hourly. Fre-
quency of diarrhoea was assessed every four hour. The control groupss total
amount of diarrhea faeces was represented as 100% (Shoba FG and Thom-
as M, 2001; Robert A, et al., 1976).

Antidiarrhoeal activity was calculated as % inhibition, which shall be com-
puted as follows formula.

% Inhibition=Mean weight of stool of control animals-Mean weight of
stool of EESF treated animals x 100/Mean weight of stool of control ani-
mals

Magnesiun sulphate-induced diarrhea: Male albino rats were separated
into four groups of five (n=>5). All rats were fasted for 18 hours, allowed
unrestricted access to water during the experiment, and administered
magnesium sulphate at a dosage of 2 mg/kg orally (p.o) via orogastric
cannula for induction of diarrhoea. After 30 minutes, in group 1 (control
group), each rat was given normal saline solution at a dosage of 1 ml/100
g according to the weight using orogastric cannula. In group 2, 3 and 4,
each rat was given EESF at a dosage of 25, 50 and 100 mg/kg according to
body weight using orogastric cannula in the form of suspension containing
0.5% SCMC. In group 5, each mice was given reference drug, loperamide
3 mg/kg according to the body weight using orogastric cannula in form
of suspension containing 0.5% SCMC. Each mouse was kept separately in
individual cages on fresh white Whatman filter paper that was changed
hourly. Frequency of diarrhoea was assessed every four hour. The control
group’s total amount of diarrhoea faeces was represented as 100%. Each
groupss activity was given as a percentage inhibition (%) with the previous-
ly mentioned formula.

Castor oil induced enteropooling: Thirty mice were selected at random,
starved for 18 hours before to the study, and randomly allocated to five
groups of six mice each. Group 1 served as a control, while Group 2, 3
and 4 administered 25, 50 and 100 mg/kg dosages of EESE, respectively,
and Group 5 received loperamide solution (3 mg/kg). After 30 minutes
administration of EESF extract, each groups animals were given 0.3 ml
of castor oil orally. Then the mice’s are sacrificed by cervical dislocation.
Thirty minutes later, whole length of the small intestine taken directly from
the pylorus to the caecum and the contents of intestine were collected and
measured (Derebe D, et al., 2018; Doherty NS, 1981).

RESULTS AND DISCUSSION
Screening for phytochemical constituents

Phytochemical studies of ethanolic extract of S. fruticosa leaves were per-
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formed and represented in Table 1. From the carbohydrate and glycoside
qualitative phytochemical tests inference, it is revealed that it produces an
excellent distinctive color and precipitate in all respective tests. Presence
of phenolic compounds and flavonoids was also confirmed by significant
characteristic colour. Slight presence of saponins, phytosterols was found
with a mild colour, and also no color confirms the absence of proteins and
alkaloids for the respective tests.

Table 1: Phytochemical screening of EESF (Ethanolic extract of S.

fruticos)

Chemical constituents Tests Result
Alkaloids Mayer’s test Negative
Dragendroft’s test Negative
Wagner’s test Negative
Hager’s test Negative

Carbohydrates Molisch’s test Positive
Benedict’s test Positive

Fehling test Positive
Glycosides Libermann-Burchard test Negative
Modified Borntrager test Negative
Legals test Negative

Saponins Foam test Positive
Phytosterols Salkowski test Positive
Libermann Burchard test Positive

Flavonoids Alkaline reagent test Positive
Lead acetate test Positive

Shinoda test Positive

Phenolic acids and Ferric chloride test Positive
tannins Gelatin test Positive
Proteins and amino Xanthoproteic test Negative
acids Ninhydrin test Negative
Biuret test Negative

Acute toxicity studies

EESF oral dosing was determined to be safe at a dosage of p.o. 2000 mg/kg.
There were no symptoms of toxicity. However, EESF at 5 g/kg induced de-
layed animal locomotion and lowered aggression, as well as altered touch
and pain sensitivity, there were no detrimental behavioral changes as a re-
sult of excitation, respiratory distress, convulsions, or coma which are all
possible symptoms. Up to 14 days, no death was recorded. As a result, the
median LD50 EESF levels were then more than 2000 mg/kg body weight.
Therefore, for this study, dosages of 25, 50, and 100 mg/kg body weight
were used. All tests were conducted in-vivo.

Castor oil induced diarrhea

The EESF was discovered to be efficient against castor oil induced diarrhea
test at dosages of 25, 50, and 100 mg/kg body weight. On administration of
EESF extract at 25, 50 and 100 mg/kg dosages in mice, the number of wat-
ery fecal drops arei.e.,8.3 +0.67,12.3 + 0.45 and 15.2 + 0.83 and amount of
watery fecal drops are 2.44 + 0.19, 3.62 + 0.19 and 4.54 + 0.18 respective-
ly for group 2, 3 and 4 animals. The overall number of watery stool and
amount of fecal drops was significantly reduced in comparison to the con-
trol group (i.e., 21.6 + 1.67 and 6.44 + 0.32). The impact of dosages of EESF
was comparable with the reference drug (loperamide 3 mg/kg) depicted in
Table 2 with percentage inhibition of diarrhea of 62.11 (25 mg/kg), 43.78
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(50 mg/kg) and 29.50 (100 mg/kg) respectively and conclude that EESF has
shown antidiarrhoeal activity in dose dependent manner.

Table 2: Effect of EESF (Ethanolic extract of S. fruticos) on castor oil

induced diarrhea
Group | Dose (mg/kg) | Mean num- | Mean weight | Percentage
ber of fecal | of feaces (g) | inhibition
drops (n=5) (n=5) (%)
1 - 21.6 +1.67 | 6.44+0.32 -
2 25 83+0.67% | 2.44+0.19* 62.11
3 50 12.3 £0.45*% | 3.62 £0.19* 43.78
4 100 152 +£0.83* | 4.54£0.18* 29.5
5 Loperamide 52+0.84* | 0.63 +0.05* 90.21
Note: Values are depicted as mean * SD, *Statistically significant val-
ues (p<0.05) in comparison with the control group

MgSO, induced diarrhea

The EESF was discovered to be efficient against MgSO, induced diarrhea
test at dosages of 25, 50, and 100 mg/kg body weight. At dosages of 25, 50
and 100 mg/kg, the EESF extract considerably decreases the number of
watery fecal drops (i.e., 7.24 + 0.43, 8.7 + 0.33 and 10.8 + 0.44) and amount
of watery fecal drops (i.e., 2.14 £ 0.01, 3.06 + 0.01 and 3.98 + 0.08) upon ad-
ministration of magnesium sulphate respectively in comparison of control
at p<0.05. The overall number of watery stool and amount of fecal drops
was significantly reduced in comparison to the control group (ie., 19.1 +
0.22 and 5.56 + 0.21).The impact of dosages of EESF was comparable with
the reference drug (loperamide 3 mg/kg) depicted in Table 3 with percent-
age inhibition of diarrhea of 61.43 (25 mg/kg), 44.92 (50 mg/kg) and 28.41
(100 mg/kg) respectively and conclude that EESF has shown antidiar-
rhoeal activity in dose dependent manner.

Table 3: Effect of EESF (Ethanolic extract of S. fruticos) on MgSO,

induced diarrhoea
Group | Dose (mg/ | Mean number | Mean weight | Percentage
kg) of fecal drops | of feaces (g) | inhibition
(n=5) (n=5) (%)

1 - 19.1 £0.22 5.56 +0.21 -

2 25 7.24+0.43 2.14 £ 0.01* 61.43

3 50 8.7 +0.33 3.06 £0.01* 44.92

4 100 10.8 + 0.44 3.98 £ 0.08* 28.41

5 Loperamide | 4.18 +£0.23 0.73 £0.03* 86.83
Note: Values are depicted as mean + SD, *Statistically significant val-
ues (p<0.05) in comparison with the control group

Castor oil induced enteropooling

The EESF was found to have remarked anti-enteropooling activities in cas-
tor oil induced experimental animals depicted in Table 4. In control group
of animals, the intestinal contents volume was found to be 2.99 +0.17 ml.
Loperamide (3 mg/kg), a typical medication, was also very effective in de-
creasing the intestinal contents volume to 0.29 ml as compared with con-
trol (p<0.05) Substantial suppression of intestinal contents by 0.67, 0.52
and 0.45 ml for 100 mg/kg, 50 mg/kg and 25 mg/kg in comparison with
control group indicates the values are statistically significant at p<0.05 level
in a dose dependent manner. The EESF significantly reduced intestinal
volume content (p<0.01) at doses of 25 mg/kg, 50 mg/kg and 100 mg/kg.

Vol 14, Issue 1 Dec Jan, 2023



Gayathri S: Anti-Diarrheal Activity of Ethanolic Extract of Stylosanthes fruticosa Leaves in Mice

Table 4: Effect of EESF (Ethanolic extract of S. fruticos) on castor oil 9.  Jabri MA, Rtibi K, Ben-Said A, Aouadhi C, Hosni K, Sakly M, et al.
induced enteropooling Antidiarrhoeal, antim.icrobial and antioxidant effects of myrtle ber-
ries (Myrtus communis L.) seeds extract. ] Pharm Pharmacol. 2016;
Group | Dose (mg/kg) Volume of intestinal contents (ml) 68(2): 264-274.
1 - 2.99+0.17 10. Snyder JD, Merson MH. The magnitude of the global problem of
5 75 045 £ 0.17* acute diarrhoeal disease: A review of active surveillance data. Bull
R World Health Organ. 1982; 60(4): 605.
3 50 0.52+0.17* 11. Ganapaty S, Ramaiah M, Yasaswini K, Nuthakki VK, Harikrish-
4 100 0.67 +0.17* nar.edc.iy D. Quantitat.ive .estimation of phytoconstituents .and in vitro
antioxidant standardization of whole plant of Dendrobium ovatum
5 Loperamide 0.29 £0.17* (L.) Kraenzl. ] pharmacogn phytochem. 2013; 4(9): 2291-2297. [Goo-
Note: Values are depicted as mean + SD, *Statistically significant val- gle scholar]
ues (p<0.05) in comparison with the control group 12. Hodges K, Gill R. Infectious diarrhea: Cellular and molecular mech-
anisms. Gut microbes. 2010; 1(1): 4-21.
CONCLUSION 13. Brijesh S, Tetali P, Birdi TJ. Study on effect of anti-diarrheal medicinal
The present study determines that EESF at doses of 25 mg/kg, 50 mg/kg plants on enteropathogenic Escherichia coli induced interleukin-8 se-
and 100 mg/kg body weight of mice produces dose dependent and signifi- cretion by intestinal epithelial cells. Altern Med Stud. 2011; 1(1): e16.
Fant (p <0'95) values against casFor' oil induced and m.agne':sium sulphate 14. Umer S, Tekewe A, Kebede N. Antidiarrhoeal and antimicrobial ac-
induced diarrhoea and castor oil induced enteropooling in comparison tivity of Calpurnia aurea leaf extract. BMC Complement Altern Med.
with reference drug as loperamide. Due to its antidiarrheal properties, 2013; 13(1): 1-5.
S. fruticosa has the capability to alleviate GI problems such as diarrhoea. ) ) )
More research is needed to back up the above claim and determine the 15. .Omo.rl EO Calistus _O’ Mbugua PK, lemo PO. Etl?n(?botamcal
actual molecular mechanisms involved in this plant’s antidiarrheal effect. identification and anti-microbial evalgaﬂon of some antl—dla.rr hor.eal
plants used by the Samburu community, Kenya. Malays ] Microbiol.
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