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Background: Olinia rochetiana has been used traditionally to cure diarrheal disease. Therefore, this study aimed to investigate the 
acute toxicity and antidiarrheal effect of O. rochetiana leaf extracts.
Methods: Cold maceration was used to extract plant leaf powder with 80% methanol. The extract’s antidiarrheal action was tested 
against a castor oil-induced diarrheal model, a charcoal meal test, and enteropooling tests at doses of 100, 200, and 400 mg/kg. 
Negative controls received the vehicle at 10 mL/kg, while positive controls received loperamide at 3 mg/kg.
Results: From the study, no apparent toxicity was observed when a single dose of 2000 mg/kg was administered. In the castor oil- 
induced model, the extract delayed the onset of diarrhea, reduced stool frequency, and decreased wet feces weight and number in 
a dose-dependent manner at 200 mg/kg (p < 0.05) and 400 mg/kg (p < 0.01). The percent reduction in moist feces at 100, 200, and 
400 mg/kg was 54.2, 23.97, and 18.26%, respectively, indicating a significant dose-dependent decrease. In a charcoal meal test, the 
extracts at 200 and 400 mg/kg revealed a peristaltic index of 65 and 46%, respectively, with considerable inhibition of charcoal 
transport at 23 and 39%. The weight and volume of intestinal contents dropped significantly at a dose of 400 mg/kg (p < 0.01), which 
is 0.43 mg/kg, in the enteropooling test when compared with the tested dose. The computed in vivo antidiarrheal index revealed 
diarrheal inhibition values of 46.06 and 71.06% at 200 and 400 mg/kg, respectively.
Conclusion: In the current investigation, O. rochetiana showed significant antidiarrheal activity with no symptoms of toxicity in mice.
Keywords: antidiarrheal activity, castor oil-induced diarrhea, gastrointestinal transit time, enteropooling, Olinia rochetiana

Introduction
Diarrhea is a gastrointestinal illness defined by a change in bowel habits or an increase in the water content, volume, or 
frequency of stools.1 The WHO defines it as having at least three transits of watery feces in a 24-hour period or more 
than is customary for that person.2 It is often accompanied by pain, urgency, perianal discomfort, and incontinence.3 

Diarrhea is the world’s second largest cause of childhood mortality, with 688 million morbidities and 499,000 fatalities 
among children under the age of five.4,5 Ethiopia has the fifth-highest fatality rate worldwide.6 The two-week prevalence 
of diarrhea among children under the age of five was 13%, and it is the second leading cause of death for all ages after 
lower respiratory illness.7,8

Most cases of self-limited diarrhea have no known cause.9 A virus that infects the bowel is the most prevalent cause 
of diarrhea.10 Antibiotics can change the balance of bacteria normally found in the gastrointestinal tract. Other potential 
causes of diarrhea include eating foods that upset the digestive system or having allergies or food intolerances that result 
in poor absorption.8,11,12 Enteric microorganisms such as viruses, bacteria, and parasites largely cause acute diarrhea, 
while inflammatory bowel disease and malabsorption disorders commonly cause chronic diarrhea.13,14

Journal of Experimental Pharmacology 2023:15 485–495                                                    485
© 2023 Terefe et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Experimental Pharmacology                                                  Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 13 October 2023
Accepted: 17 November 2023
Published: 21 November 2023

Jo
ur

na
l o

f E
xp

er
im

en
ta

l P
ha

rm
ac

ol
og

y 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0009-0005-5257-5863
http://orcid.org/0000-0002-2600-4638
http://orcid.org/0000-0003-1666-1578
http://orcid.org/0000-0003-0496-4846
http://orcid.org/0009-0007-0958-2966
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


The primary goal of diarrhea treatment is to keep the patient hydrated, successfully counter electrolyte and fluid 
losses, and avoid morbidity and mortality.15 Fluid therapy is the most life-saving treatment measure, and it is given to 
patients based on their medical history, physical examination, laboratory findings, and grasp of electrolyte and fluid 
dynamics, with the goal of restoring fluid balance.13,16 Medicines used to treat diarrhea include opiates, synthetic 
antidiarrheal, anticholinergic and adsorbents. However, all currently available management methods and medicaments 
have many drawbacks, side effects and allergies, which can limit their use in different conditions.17

O. rochetiana is a tree distributed in tropical Africa and is used to treat a variety of ailments, including diarrhea, 
stomach ailments, respiratory infections, and wounds. The bark, leaves, and roots of the plant are used in traditional 
medicine.18 Previous studies on this plant revealed the presence of glycosides, saponins, tannins, steroids, and 
terpenoids,17 and ethanol extracts of O. rochetiana showed the presence of alkaloids, flavonoids, glycosides, saponins, 
tannins, terpenoids, steroids and phenol.18 Other reports also indicated antibacterial,19 antifungal,20 antiviral and 
anticancer,21 and skin disorder activities.19 In Ethiopia, this medicinal plant is used to treat diarrhea, as plant leaves 
are crushed, soaked, and taken orally. A decoction of this plant is also used by others to treat this ailment. It has been 
documented and reported that O. rochetiana is used traditionally for the treatment of diseases such as diarrhea in Ethiopia 
around the Negelle Arsi and Sidama Zones.22 The current study was conducted to evaluate the antidiarrheal activities of 
the leaf extract of O. rochetiana in experimental laboratory animals.

Materials and Methods
Study Animals
Healthy Swiss albino mice of either sex weighing 25–30 g and aged 8–12 weeks were used during the test. The animals 
were obtained from the animal house of EPHI (Ethiopian Public Health Institute) and housed in plastic cages at room 
temperature with free access to pellet food and water on a 12-hour light/dark cycle. One week before the trial, the animals 
were introduced to the working laboratory environment.

Plant Materials
Fresh leaves of O. rochetiana were collected from Wondo Genet, which is located southeast of Hawassa district22, and 
identified with the help of the herbalist Tegenu Mekuria (Shashemene National Herbarium Department). The plant was then 
identified by a taxonomist and authenticated (a voucher specimen, LT001), which was given and deposited at the National 
Herbarium of the College of Natural and Computational Sciences at Addis Ababa University for future reference.

Chemicals, Equipment and Materials
For the studies, a rotary vapor (Yamato Sci., Japan), dry oven, deep freezer, mortar and pestle, measuring cylinders, funnel, 
transparent plastic ruler, beaker, surgical scalpel blade, oral gavage, forceps, and Erlenmeyer flask were used. Castor oil 
(Amman Pharm., Jordan), loperamide (Daehwa Pharm., Republic of Korea), charcoal meal (Acuro Organics, New Delhi), 
methanol (Follium Pharm., Ethiopia), and distilled water were the drugs and chemicals employed in the experiment.

Extract Preparation
O. rochetiana leaves were properly cleaned with running tap water to remove dust before drying in the shade at room 
temperature. Powdered leaves (250 g) were macerated at room temperature for 72 hours with 80% methanol. A rotary 
evaporator was used to filter and dry the extract. The dried extracts were stored in tightly sealed containers in a deep 
freezer until they were employed in the experiment.

Grouping and Dosing of Animals
A total of thirty mice were used for each antidiarrheal model and then randomly allocated into five groups of six mice of 
either sex.23 The experimental antidiarrheal models were castor oil-induced diarrhea, castor oil-induced transit in mice, 
and the gastrointestinal enter pooling test. The five groups of animals were as follows: group I, negative controls; group 
II, positive controls; and test groups (groups III, IV, and V). The negative control group, group I, was treated with 
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distilled water at 10 mL/kg, and the positive control group, group II, was administered the standard drug, loperamide, at 
3 mg/kg. The test groups received (group III, 100 mg/kg), (group IV, 200 mg/kg), and (group V, 400 mg/kg) each extract 
orally.12

Phytochemical Screening
Preliminary screening of phytochemicals such as steroids, alkaloids, flavonoids, saponins, tannins, phenols, cardiac 
glycosides, terpenoids, coumarins, anthraquinones, flavonoids, and anthocyanins as per the testing procedure of second-
ary metabolites.24 The results were expressed as (+) for the presence and (-) for the absence of phytochemicals.

Oral Acute Toxicity Test
The acute oral toxicity tests for the extract were carried out on five female Swiss albino mice that were in good health, 
nulliparous, and not pregnant, according to the limit test recommendation of the OECD guideline.25 Mice were 
acclimatized to laboratory settings for one week before the experiment. On the first day of the test, one female Swiss 
albino mouse fasted for 4 hours with a normal supply of water. The fasting body weight of the animal was measured, and 
the dose was calculated based on the weight. Then, the extract was administered orally by oral gavage at a dose of 
2000 mg/kg, and food was withheld for 2 hours after administration. The mouse was observed for signs of toxicity, such 
as behavioral changes in feeding, water intake, locomotor activity, lethargy, grooming, distress, and death, with special 
attention for the first four hours. Based on the results of the first animals, the next four female mice fasted for an 
estimated 4 hours, then received a single dose of 2000 mg/kg of extract orally and were followed in the same manner. 
Mice were observed for any visible toxicity signs in the same way as the first mouse.

Antidiarrheal Activity Determination
Castor Oil-Induced Diarrhea
After being screened with 0.5 mL of castor oil, mice of either sex were fasted for 18 hours with free access to water, 
randomly allocated, and treated as described in the grouping and dosing sections.26 After 1 hour of administration of the 
corresponding treatment doses, the mice received 0.5 mL of castor oil orally using oral gavage and were individually 
placed in a separate transparent cage with a white, non-wetting, transparent paper-lined floor.27 Then, the paper was 
changed every hour for a total of four hours. During the observational period, the onset of diarrhea, the number and 
weight of wet stools, and the total number and weight of fecal output were recorded. The onset was identified by the time 
interval in minutes between the administration of castor oil and the occurrence of the first diarrheal feces.28 Finally, the 
percentage inhibition of weight, diarrhea, and feces was calculated using the formula described.

Gastrointestinal Transit Time
The study was carried out by adapting the method explained by Sisay et al.16 The mice were fasted for eighty hours with 
water ad libitum. One hour after treatment with vehicle, extract, and reference drug, each mouse received 0.5 mL of 
castor oil. One hour after castor oil administration, all mice received 1 mL of 5% activated charcoal suspension.29 The 
mice were then sacrificed sixty minutes after the administration of charcoal meal. The abdomen of each mouse was 
opened, and the small intestine was immediately removed.5 The length of the small intestine from the pylorus to the 
cecum and the length transversed by the charcoal marker were measured.30 The peristaltic index for each mouse was 
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calculated and expressed as a percentage of the distance transversed by the charcoal meal relative to the total length of 
the small intestine. The percentage inhibition relative to the control was also calculated as follows:

Castor Oil-Induced Enteropooling
Animals were fasted for 18 hours before being grouped and treated according to the grouping and dosage section. The 
mice were slaughtered by cervical dislocation one hour after being given castor oil. Each mouse’s abdomen was opened, 
and the intestine was ligated, dissected, and carefully removed from the pylorus to the cecum. The contents of the small 
intestines were collected by milking into a graduated tube and quantifying each volume.31 The percentage reduction in 
intestinal secretion and weight of intestinal contents were determined by using the following formulas:

where MVICC is the mean volume of the intestinal content of the negative control group and MVICT is the mean volume 
of the intestinal content of the test group.

where C is the mean weight of the intestinal content of the control and T/D is the mean weight of the intestinal content of 
the test/drug group.

In vivo-Antidiarrheal Index
The in vivo anti-diarrheal index (ADI) was expressed according to the following formula developed by Aye-than et al.31

where Dfreq is the delay in defecation time or diarrheal onset (as a % of control), Gmeq is the gut meal travel reduction 
(as a % of control), and Pfreq is the purging frequency or reduction in the number of stools (as a % of control).

Each of these parameters was calculated using the formula below:

Statistical Analysis
All data were entered and analyzed using SPSS version 26. One-way ANOVA was used to determine significant 
differences among groups, followed by Tukey post hoc multiple comparison tests. The results are presented as the 
mean ± standard error of the mean (SEM). P-values below 0.05 were considered statistically significant.

https://doi.org/10.2147/JEP.S441555                                                                                                                                                                                                                                    

DovePress                                                                                                                                         

Journal of Experimental Pharmacology 2023:15 488

Terefe et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ethical Consideration
The experimental procedure of the study was granted permission by the Institutional Review Board of the College of 
Medicine and Health Science, Hawassa University with “Protocol version No. 1, Ref. No. IRB/204/14.” All tests were 
conducted in a peaceful laboratory setting resembling an animal house. All investigations were carried out in compliance 
with the Guide for the Care and Use of Laboratory Animals.32

Results
The Percentage Yield of Extraction
Out of 250 grams of leaf powder, 45 grams of dried 80% methanol extract was obtained, and the total percentage yield 
was 18%.

Oral Acute Toxicity Test
The findings indicated that the oral LD50 is greater than 2 g/kg because mice treated with crude methanol extracts of 
O. rochetiana leaves up to 2 g/kg did not die within the first 24 hours or for the next 14 days. The experimental mice 
underwent thorough physical and behavioral inspections, but no apparent acute poisoning signs, such as vomiting, 
diarrhea, or loss of appetite, were found.

Phytochemical Screening
A phytochemical screening test showed the presence of alkaloids, tannins, and phenols in crude extracts of O. rochetiana, 
and steroids were absent (Table 1).

Effects of O. rochetiana on Castor Oil-Induced Diarrhea in Mice
The crude leaf extract of O. rochetiana significantly prolonged the time of onset of diarrhea and total number of fecal 
drops compared to the negative control. At 400 mg/kg, the test extract exhibited a high degree of delay in diarrheal onset 
(109.05 ± 1.65). The effects of the extract on the total number of fecal drops were also statistically significant at 100 mg/ 
kg (p < 0.05), 200 mg/kg (p < 0.01), and 400 mg/kg (p < 0.001) when compared to the negative control. The number of 
wet feces was decreased at 200 mg/kg (p < 0.05) and 400 mg/kg (p < 0.001) compared to the negative control. 
The percent inhibition of defecation was 18.97%, 51.05%, and 69.93% at doses of 100 mg/kg, 200 mg/kg and 400 mg/ 
kg, respectively. The weights of wet and total fresh feces were also significantly decreased by 22% and 78% at 200 mg/ 
kg (p < 0.05) and 400 mg/kg (p < 0.001), respectively (Table 2).

Table 1 Preliminary Phytochemical Screening 
Results of O. rochetiana Leaf Extracts

S.No Secondary Metabolites Availability

1 Flavonoid +

2 Phenols +

3 Alkaloids +

4 Terpenoids +

5 Tannins +

6 Steroids –

7 Saponins +

Notes: (+), present; (-), absent.
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Effects of the O. rochetiana Extract on Gastro-Intestinal Motility
All three respective doses of the extract significantly reduced the distance traveled by the 100 mg/kg (21%, p < 0.01), 
200 mg/kg (47%, p < 0.001), and 400 mg/kg (65.7%, p < 0.001) markers compared to the negative control. The extract 
produced a percentage inhibition of 15.46%, 23%, and 49.17% for 100, 200 and 400 mg/kg, respectively, in comparison 
to the negative control (Table 3).

Effects of the O. rochetiana on Castor Oil-Induced Enteropooling
The test extracts significantly reduced the intraluminal volume of fluid accumulation at 200 mg/kg (p < 0.05) and 
400 mg/kg (p < 0.001) compared to the negative control. The percentage inhibition in the weight of intestinal content was 
calculated to be 39.92% (p < 0.05) and 50.65% (p < 0.01) for 200 mg/kg and 400 mg/kg, respectively (Table 4).

Effect of the Test Extract on the in vivo Antidiarrheal Index
The in vivo antidiarrheal index (ADI) values at test doses of 100 mg/kg, 200 mg/kg, and 400 mg/kg were 20.08%, 
43.06%, and 71.06%, respectively. These findings revealed that the plant extract exhibited significant antidiarrheal 
activity, with 400 mg/kg demonstrating the highest antidiarrheal activity (Table 5).

Table 2 The Effect of O. rochetiana on the Castor Oil-Induced Diarrhea Model

Groups OD (min) MWWS MWTS %WFO %TFO %R

DW10 46.82±2.03 0.145±0.018 0.90±0.107 – – –

Lop3 117.05±6.42a***b**c* 0.017±0.01a***b***c*d* 0.30±0.042a***b**c* 11.00 22.78 86.30

MEOR100 56.00±1.37a** 0.072±0.014a*** 0.52±0.036a*** 54.20 67.92 18.97

MEOR200 79.65±1.52a***b* 0.0376±0.09a**b* 0.42±0.004a**b*** 23.97 47.02 51.05

MEOR400 109.05±1.65a***b**c* 0.026±0.00a***b**c** 0.36±0.01a***b*c* 18.26 39.94 69.93

Notes: All values are expressed as the mean ± standard error of the mean (SEM) (n = 6). Data were analyzed by one-way ANOVA followed by 
Tukey’s post hoc test; a, compared to DW10; b, compared to MEOR100; c, compared to MEOR200; d, compared to MEOR400; *p<0.05, **p<0.01, 
***p<0.001. 
Abbreviations: DW10, distilled water 10 mg/kg; Lop3, loperamide 3 mg/kg; MEOR, methanol extract of O. rochetiana; TFO, total fecal output; 
WFO, wet fecal output; MWTS, mean weight of total stool; MWWS, mean weight of wet stool; OD, onset of diarrhea; %R, percent reduction.

Table 3 Effects of O. rochetiana on Gastrointestinal Transit in Castor Oil-Induced 
Diarrhea

Groups MSIL (cm) MDTCM (cm) PI (%) % Inhibition

DW10 52.2±0.60 51.33±0.74 86±0.13 _

Lop3 54.7±0.08 24.4±0.2a***b**c*d* 43±0.49a**b**c* 60.67

MEOR100 52.3±0.15 49.23±0.6a** 82±0.71a* 15.46

MEOR200 54.8±1.20 41.8±0.3a***b** 65±0.77a**b** 23.00

MEOR400 53.0±0.40 31.5±0.26a***b***c** 46.28±0.44a***b***c** 49.17

Notes: All values are expressed as the mean ± standard error of the mean (SEM) (n = 6). Data were 
analyzed by one-way ANOVA followed by Tukey’s post hoc test; a, compared to DW10; b, compared to 
MEOR100; c, compared to MEOR200; d, compared to MEOR400; *p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: DW10, distilled water 10 mg/kg; Lop3, loperamide 3 mg/kg; MEOR, methanol extract of 
O. rochetiana; MDTCM, mean distance traveled by charcoal meal; MSIL, mean small intestine length; PI, 
peristaltic index.
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Discussion
The antidiarrheal efficacy of an 80% methanol leaf extract of O. rochetiana in tests for gastrointestinal motility, 
enteropooling, and motility following castor oil-induced diarrhea was investigated in this study. The plant extract has 
antidiarrheal capabilities in animal models, according to the study’s findings. Methanol was chosen as an extraction 
solvent because it is naturally extremely water soluble; a hydromethanol solvent mixture can be used to extract a wide 
range of compounds with various polarities. Methanol has the ability to suppress the growth of pathogenic microorgan-
isms, which helps to preserve the extract from contamination.33

The percentage yield after methanol extraction of the leaf part obtained was 18%, which is higher than the ethanol 
extract studied by Mekuriaw et al.17 The highest yield of 15.0% and the lowest yield of 8.0% were obtained from ethanol 
extracts of O. rochetiana leaf and stem bark, respectively, indicating that the leaf contains more polar chemicals than the 
stem bark.

In the current study, before proceeding to the main experiment, animals were screened to respond to castor oil by 
inducing watery diarrhea. A small-scale study (pilot test) was performed using this model with ten mice of either sex, and 
the results obtained showed a significant increase in wet defecation and a delay in defecation in the treated groups 
compared with the negative control groups. Then, the doses were selected based on the oral toxicity study. The solvent 
used for sample preparation was distilled water because the plants were easily dissolved and mixed well, showing that the 
plant contains water-soluble constituents. According to the parameters observed and the results assessed, there was strong 
anti-diarrheal activity.

Table 4 The Effects of O. rochetiana Leaf Extract on 
Castor Oil-Induced Enteropooling

Groups MVICC (mL) MWICC (g)

DW10 0.73±0.02 0.87±0.07

Lop3 0.33±0.008a***b***c**d* 0.39±0.02a***b***c*

MEOR100 0.57±0.11a* 0.86±0.03

MEOR200 0.50±0.02a** 0.54±0.019a***b***

MEOR400 0.43±0.031a***b**c* 0.45±0.022a***b***c*

Notes: All values are expressed as the mean ± standard error of the mean 
(SEM) (n = 6). Data were analyzed by one-way ANOVA followed by Tukey’s 
post hoc test; a, compared to DW10; b, compared to MEOR100; c, com-
pared to MEOR200; d, compared to MEOR400; *p<0.05, **p<0.01, 
***p<0.001. 
Abbreviations: DW10, distilled water 10 mg/kg; Lop3, loperamide 
3 mg/kg; MEOR, methanol extract of O. rochetiana; MVICC, mean volume 
of intestinal contents; MWICC, mean weight of small intestinal content.

Table 5 In vivo Anti-Diarrheal Index of O. rochetiana Methanol Extracts

Treatment DIDT (min) GMTD PFNWS ADI

DW10 – – – –

Lop3 148 60.67 86.30 90.80

MEOR100 20 15.46 18.00 20.08

MEOR200 68 23.00 51.05 43.06

MEOR400 131 39.17 69.93 71.06

Abbreviations: ADI, antidiarrheal index; DW10, distilled water 10 mg/kg; Lop3, loperamide 
3 mg/kg; MEOR, methanol extract of O. rochetiana; DIDT, delay in defecation time; GMTD, gut 
meal travel distance; PFNWS, purging frequency in number of wet stools.
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The results showed that the leaf extract of O. rochetiana castor oil-induced diarrhea significantly delayed the onset of 
diarrhea in a dose-dependent manner. The maximum delay was seen at the highest dose of 400 mg/kg (p < 0.01) (R2= 
0.97), 109.5 minutes. Low doses of test extract were devoid of significant prolongation. Several reports stated that this 
might be associated with the smallest dose of test extract not having sufficient ability to prolong the onset of diarrhea; 
similarly, low-dose reports show less significance on delay of defecations and percent inhibition.34

The castor oil-treated control mice showed a significant increase in weight and a number of fecal matter when 
compared to the extract-tested animals. There was a significant difference between the lowest dose of methanol extract 
and the highest dose, but the low dose did not significantly reduce the defecation number and weight compared with the 
test-treated group. While assessing the percentage inhibition of diarrhea, loperamide (3 mg/kg) was the highest of all 
doses of both extracts, with 0.36 for total stool weight and 2.2 for total stool number, p < 0.001. The finding obtained 
from this model agrees with reports elsewhere where methanol extracts of Calpurnia aurea leaves were used.35

According to Sisay et al’s study, a decrease in stool frequency was associated with the antisecretory and antimotility 
mechanisms of the plant extract, which decrease the number and weight of wet stools.33 The test plant result expressed 
a dose-dependent delay in defecation, and the percent reduction of wet feces as 400 mg/kg showed the highest reduction 
compared to the negative control (p < 0.01, R2 = 0.98); an 80% reduction was noted, and it is thought the extract may 
contain phytochemicals such as tannins and flavonoids.24

The percentage inhibition was based on the reduction in the frequency of wet fecal output, as the highest recorded 
was for 400 mg/kg of the extract, even though all doses of extract showed significant reductions (51.05%, p < 0.01 and 
69.93%, p < 0.001) at 200 and 400 mg/kg, respectively. The mechanism may be thought to block castor oil-induced 
prostaglandin synthesis. A study by Mekonin et al indicated that castor oil induces diarrhea by releasing nitric oxide and 
thereby increasing the permeability of the gastrointestinal membrane for calcium, stimulating prostaglandin synthesis and 
thereby increasing fluid and electrolytes into the lumen of the bowel and increasing peristalsis.20

The charcoal meal hyperperistalsis model was used to investigate the antidiarrheal activity of distance traveled by 
charcoal meal parameters to find the peristalsis index.36 It was observed that the O. rochetiana extract significantly 
suppressed the propulsion of charcoal meal at all tested doses. This finding suggests that this extract has the ability to 
influence the peristaltic movement of the intestine, thereby indicating the presence of ant motility activity. The standard 
drug (loperamide) used in this study acts by activating the μ receptor to inhibit the release of acetylcholine to enhance 
phasic colonic segmentation and inhibit peristalsis, thus increasing intestinal transit time.37

The mean distance moved by the charcoal marker showed a decrease as the dose reached a maximum for the MEOR 
extract at doses of 200 mg/kg and 400 mg/kg (42 cm and 31 cm), but the activity was lower than that of the standard 
drug. The combined effect of antidiarrheal agents was generally investigated by calculating the antidiarrheal index (ADI). 
ADI values showed the dose-dependent nature of each parameter. The highest dose of the crude extract showed the 
highest ADI compared with the corresponding doses but was not better than the standard drug. This might be due to its 
better potential for prolonging the onset of diarrhea, decreasing peristaltic movement, and halting purging frequency in 
the gastrointestinal system compared with the standard drug and its respective doses.

Different mechanisms are hypothesized as mechanisms for the antidiarrheal effect of O. rochetiana constituents 
inhibiting prostaglandin inhibition, which has the ability to prevent diarrhea. O. rochetiana different extracts were found 
to be highly active against some antimicrobial strains, which can be taken as a supporting study for its antidiarrheal 
activity.38 The percent inhibition estimated at a high dose (400 mg/kg) showed a significant decrease in intestinal fluid 
(p < 0.01, R2= 0.97), showing a dose dependency on decreasing the volume and weight of intestinal content.

Castor oil-induced enteropooling results showed a reduction in the weight of intraluminal contents by 39.92% (p < 
0.05) % and 50% (p < 0.01) at 200 mg/kg and 400 mg/kg, respectively. These findings imply that the antidiarrheal 
properties of O. rochetiana leaves can prevent prostaglandins, promote gastrointestinal motility, and secrete water and 
electrolytes under these circumstances. There was a dose-dependent reduction in both the average weight and volume of 
intestinal contents at all test doses compared with the negative control. Even though the maximum effect was seen with 
the standard drug, intestinal fluid secretions secondary to castor oil administration are related to ricinoleic acid, which 
activates the nitric oxide pathway and induces nitric oxide-dependent gut secretion along with prostaglandin synthesis.
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The effectiveness of treating diarrhea increases with increasing ADI values. The plant extract produced a maximum ADI, 
R2=0.98 (71.06), at a dose of 400 mg/kg, indicating that it is highly effective at treating diarrhea at this level. Generally, the ADI 
value indicates a measure of how effective an extract is in treating diarrhea.39 The ADI increased with dose, suggesting the dose- 
dependent nature of the parameter. The 80% methanol extract of O. rochetiana showed the highest ADI value among the high 
doses administered, reinforcing the notion that this extract is endowed with better antidiarrheal activity. The increased effect is 
most likely due to the presence of a significant quantity of phytochemical components such as alkaloids, tannins and phenols, 
which may be responsible for the antidiarrheal activity.

Conclusion
The current study revealed that an 80% methanol extract of O. rochetiana leaves had significant anti-diarrheal effects. 
The degree of the anti-motility activity of the three dosages varied, with 400 mg/kg being the most active. The overall 
antidiarrheal action of the crude extract was linked to its combined inhibitory effects on castor oil-induced gastrointest-
inal motility and fluid secretion. The antidiarrheal effects could be due to the presence of bioactive secondary 
metabolites, which can act singularly or in combination to generate the overall antidiarrheal effect, and this research 
supports the medicinal plant’s traditional use as an antidiarrheal treatment agent.
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