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Background: Traditionally, the root of Acacia seyal is used for the treatment of diarrhea. However, its efficacy has not been
scientifically evaluated. Thus, this study aimed to validate the antidiarrheal activities using hydromethanolic crude extract and solvent
fractions of Acacia seyal roots in mice.

Methods: In each model, mice were divided into five groups of six mice at random. Group I mice (negative controls) were given
ImL/100 g distilled water for hydromethanolic crude extract tests as well as n-hexane, ethyl acetate and aqueous fractions, while
groups I, III, and IV were given 100 mg/kg, 200 mg/kg, and 400 mg/kg of hydromethanolic crude extract or solvent fractions. Group
V mice (positive control) were given 3 mg/kg Loperamide for the castor oil-induced diarrhea and enteropooling test. All of the doses
were taken orally. However, Atropine sulfate, 5 mg/kg, was given intraperitoneally for the gastrointestinal motility test. Statistical
Package for the Social Sciences (SPSS) version 26 was used to examine the statistical significance of differences in the number and
weight of wet and total feces, distance traveled by a charcoal meal, and intestinal fluid accumulation across groups.

Results: When compared to the vehicle-treated group, the crude extract and n-hexane fraction notably delayed the onset of diarrhea,
reduced the weight and volume of intestinal contents, and hindered the intestinal transit at all tested doses (P < 0.001). The ethyl
acetate fraction also significantly (P < 0.001) decreased the weight of intestinal content at all doses examined. Only at 400 mg/kg did
the aqueous fraction statistically (P < 0.01) prolonged the onset of diarrhea and impeded gastrointestinal motility.

Conclusion: According to this study, the hydromethanolic crude extract and solvent fractions of Acacia seyal roots have promising
antidiarrheal effects.
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Background

Diarrhea is the passage of three or more loose or liquid stools per day.' It continues to be an existential danger to global
public health, particularly for children aged five and under in low- and middle-income countries, where access to and the
cost of excellent healthcare are both inadequate and unaffordable.’ Diarrhea is the second-greatest cause of death in
children under the age of five worldwide, accounting for 15% of all deaths in this age group.*> According to the World
Health Organization 2017, the mortality rate for children under the age of five in low-income countries was 73.1 fatalities
per 1000 live births in 2016, roughly 14 times the rate in high-income nations.*

Herbal medications play an important role in improving primary healthcare in both developed and developing
countries since they are effective in biological and therapeutic qualities.® Ethnomedicine is always the first choice for
treating ailments in Africa since it is inexpensive and may be obtained from locally available plants or other natural
sources.’ Traditional medicine is widely used in Ethiopia both in urban and rural regions, as opposed to modern
medicine, which could be due to the systems’ accessibility, cultural acceptance, and economic affordability.®

Acacia seyal is a thorny tree that grows 6 to 17 meters tall and has white to greenish-yellow or orange-red bark on the
trunk. Acacia seyal has high contents of flavonoids, phenolics and anthocyanins.” "' Traditionally, Acacia seyal is used
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for the treatment of malaria, wound, cancer (for crushing and spitting leaves), diarrhea (maceration of water-extract
roots), edema, and dandruff.'*"'® Pharmacologically, the plant, Acacia seyal has also reported in vitro antioxidant, anti-

1'22 as well as in vivo antimalarial and antidepressant effects.>** According to

inflammatory, and antibacteria
Ethnobotanical survey studies, several plants have claimed antidiarrheal activities,®* but scientific therapeutic and
safety evaluations on some of these plants such as Acacia seyal have not been reported. Thus, this study is aimed to
validate the antidiarrheal activity and safety evaluation of Acacia seyal root using animal models and the result of the

study may also initiate further investigation.

Methods
Plant Material

Fresh roots of Acacia seyal were collected around Makisegnit town 41km from Gondar city, North West Ethiopia in
April 2021. Authentication of the plant was done by a botanist (Mr. Abiyu Enyew, Plant biology, and biodiversity Gondar
University) and a voucher specimen (number 001/AKM/2021) was deposited in the Department of Biology, National

Herbarium, University of Gondar.

Experimental Animals

Swiss albino mice of either sex (age 812 weeks, weight 20-30) were utilized, which were raised at the University of
Gondar’s Department of Pharmacology. In the department’s animal house, they were kept in regular conditions with a 12
h light/12 h dark cycle, pellets, and water ad- libitum. Before beginning the experiment, all mice were acclimatized to the
experimental environment for one week. They were kept and cared for by OECD guidelines.”®

Preparation of Plant Material

Acacia seyal roots were cleaned with tap water before being sliced into small pieces and dried in the shade at room
temperature. The dried roots were then roughly pulverized with an electrical mill, and the coarsely powdered roots were
macerated in a 1: 6 (W/V) ratio with hydro methanol.?” The mixtures were separated after 72 hours, first with gauze and
then with Whatman filter paper number 1. The residue was macerated twice for 72 hours using the same volume of hydro
methanol. The filtrates were mixed and evaporated to dryness under reduced pressure at 40°C.Finally, 100 grams of dried
extract was obtained and kept at 4°C in the refrigerator.

Fractionation

In a separatory funnel, 65g of the dried hydromethanolic crude extract of Acacia seyal roots was dissolved in 390 mL
distilled water and then diluted with 390 mL n-hexane. The n-hexane filtrate was collected, and the procedure was carried
out three times more. The residue was separated three times using 390 mL of ethyl acetate, and the top layer was
collected after each time. The n-hexane and ethyl acetate fractions were dried in evaporator at 40° C with reduced
pressure, and the aqueous fraction was lyophilized for additional drying. Finally, 33.48 g of n-hexane, 2.9 g of ethyl
acetate, and 28.67 g of aqueous dry fractions were obtained and kept at 4°C in separate vials.?’

Grouping and Dosing of Animals

In each model, mice were randomly divided into five groups (n = 6) with the group I receiving the vehicle and groups 11
to IV receiving of the extract respectively at 100, 200, and 400 mg/kg.”® Group V mice (positive control) were given
3 mg/kg Loperamide for the castor oil-induced diarrhea and enteropooling test. All of the doses were taken orally.
However, Atropine sulfate, 5 mg/kg, was given intraperitoneally for the gastrointestinal motility test.”® The extract test
doses were chosen based on the findings of the acute toxicity research. Mice were sacrificed by cervical dislocation

during enteropooling and gastrointestinal motility testing.”’
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Acute Oral Toxicity Testing

On healthy female mice, the acute oral toxicity of a hydromethanolic crude extract of Acacia seyal roots was assessed
using limit test procedures based on the OECD-425 Guidelines for Chemical Testing.?® Five female Swiss albino mice,
weighing 20-30 g and aged 8-12 weeks, were starved for three hours prior to receiving the extract and one hour
afterward. A single female mouse was given 2000 mg/kg of the extract as a single dosage by oral gavage for this study,
and no death was seen within 24 hours. A total of four mice were employed and given the same dose of the extract. The
animals were housed individually in cages and watched for general signs and symptoms of toxicity (such as termer, and
hair erection), food and water intake, and mortality for 4 h at 30-minute intervals and then for 14 days at a 24-h interval.

Phytochemical Screening Tests
To investigate the existence of secondary metabolites, phytochemical screening of hydromethanolic crude extract and
solvent fractions of Acacia seyal roots was carried out using methodologies previously published in peer-reviewed

journals.*>!

Determination of Antidiarrheal Activity

Castor Oil-Induced Diarrhea

According to the directions in the grouping and dosing sections, the mice were fasted for 18 h before being dosed with
the test and standard medications. One hour following dosing with the test drugs, each mouse was given 0.5 mL castor oil
orally. The mice were then maintained in glass metabolic cages with a clear paper-coated floor so that the number and
consistency of feces could be observed. The papers were changed every hour to make the feces visible for counting and
checking its consistency. The mice were monitored for four hours, and the timing of the beginning of diarrhea, as well as
the quantity and weight of dry and wet feces, were noted. The onset was determined by the time interval in minutes
between the introduction of castor oil and the appearance of the first diarrheal stool. The total quantity of diarrheal stools
in the negative control group was set at 100%, and the percentages of diarrheal inhibitions for the wet and total content of

3 2
feces were determined.’

Castor Oil-Induced Enteropooling

The effect of extract and solvent fractions of Acacia seyal root on intraluminal fluid buildup was assessed by measuring
the collected fluid in the gut. Mice were fasted for 18 h before receiving the test drugs, as described in the grouping and
dosing section, and then given 0.5 mL of castor oil via oral gavage one hour after receiving the test substances. One hour
after receiving castor oil, the mice were slaughtered, and their small intestines were removed and weighed. The volume
of the contents of the intestine was estimated after they were evacuated into a test tube. The intestine was then reweighed
after milking to determine the percentage of inhibition.*”

Gastrointestinal Motility Test

As stated in the grouping and dosing sections, the mice were grouped and fasted for 18 h before the experiment. Each
mouse received 0.5 mL castor oil one hour after receiving the test chemicals. A normal charcoal meal of 1mL, prepared
as a 10% suspension of activated charcoal in 5% gum acacia, was administered by oral gavage after one hour. After thirty
minutes, the mice were slaughtered, with the abdomen opened and the small intestine removed, and the length measured
with a ruler. The distance traveled by charcoal from the pylorus to the cecum was measured and expressed as
a percentage of the length of the small intestine.”

In vivo Antidiarrheal Index
The combined influence of defecation delay, gut meal transit distance, and purging frequency on the number of wet stools
are known as the antidiarrheal index (Figure 1).
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Figure | Anti-diarrheal indices of the crude extract and solvent fractions of Acacia seyal roots in mice.

Ethical Clearance

The experimental protocols were requested to and approved by the Institutional Review Board of the College of
Medicine and Health Sciences, University of Gondar, and ethical clearance was obtained (SOP4/98/2013) from the
research and publication office of the University.All the experimental animals were handled and used according to the
animal care and welfare guidelines®* and OECD guidelines.*®

Sponsorship

I got a sponsorship (Grant number: 7°C/UN/1/9°/7/05/26/2013) from University of Gondar, College of medicine and
Health Sciences to perform my thesis entitled with Anti-Diarrheal Activities of Hydromethanolic Crude Extract and
Solvent Fractions of Acacia seyal (Fabaceae) Roots in Mice.

Statistical Analysis

SPSS version 26.0 was used to analyze the data. All grouped data were statistically examined, with one-way analysis of
variance (ANOVA) and Tukey’s HSD post hoc test used to determine the significance of various treatments. The study’s
findings were expressed as a mean plus or minus standard error of the mean (SEM) in text, tables, and graphs. At
a p-value of 0.05, the results were likewise declared statistically significant.

Results
Acute Oral Toxicity Testing

Acute oral toxicity in mice at a limit dose of 2000 mg/kg body weight did not result in mortality or visible signs of
toxicity such as convulsions, anxiety, polyuria, coma, or diarrhea. As a result, the extract’s LDsgvalue is greater than
2000 mg/kg, based on the lack of mortality and toxicity.

Phytochemical Screening Test
Preliminary phytochemical analysis of the hydromethanolic crude extract and solvent fractions of Acacia seyal roots
revealed the presence of secondary metabolites like tannins, saponins, phenols, flavonoids, and steroids (Table 1).

Effects on Castor Oil-Induced Diarrheal Model

In this model, the hydromethanolic extract of Acacia seyal roots significantly (P<0.001) delayed the onset of diarrhea,
as well as reduced the number and weight of wet and total stools at all tested doses as compared to the negative
control. When compared to the negative control, the n-hexane fraction significantly (P<0.001) prolonged the time of
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Table | Types of Secondary Metabolites Present in the Hydromethanolic Crude Extract and Solvent
Fractions of Acacia seyal Roots

Secondary Hydromethanolic n-Hexane Ethyl Acetate Aqueous
Metabolites Crude Extract Fraction Fraction Fraction
Saponins + - + +
Tannins + + +

Steroids + + + +
Phenols + + + +
Flavonoids + + +

Alkaloids + + -

Terpenoids + + - +
Anthraquinones + + + +
Glycosides + + + +

Note: + = Present, - = Absent.

diarrheal induction at all tested doses, as well as significantly reduced both the number and weight of wet and total
fecal outputs at 100 mg/kg (P<0.01), 200 mg/kg (P<0.001), and 400 mg/kg (P<0.001).Similarly, at 200 mg/kg
(P<0.01) and 400 mg/kg (P<0.001), the ethyl acetate fraction, except the 100 mg/kg tested dose, significantly delayed
the beginning of diarrhea and decreased the frequency of wet and total feces compared to the vehicle-treated control.
In comparison to the vehicle-treated group, this fraction reduced both the weight of wet and total feces at the
intermediate (P<0.05) and highest (P<0.001) doses. When compared to the negative control, the aqueous fraction
significantly delayed the onset of diarrhea and reduced the number and weight of wet stools at 400 mg/kg (P<0.01).
This fraction also statistically (P<0.01 and P<0.05) reduced the number and average weight of total feces when
compared to the vehicle-treated group at the tested dose (400 mg/kg).The lowest and medium dosages of this fraction,
however, did not show significant reductions in the number and average weight of wet and total fecal outputs when
compared to the vehicle-treated group. The highest percentage inhibition of defecation was obtained by the highest
dose of the hydromethanolic crude extract (75.55%), which is nearly equivalent to the percentage inhibition of fresh
stool defecation of the standard antidiarrheal drug, Loperamide hydrochloride 3 mg/kg (78.04%) as shown in Table 2.

Effects on Castor Oil-Induced Enteropooling

When compared to the negative control the crude extract demonstrated a substantial (P<0.001) reduction in both the weight
and volume of intestinal contents at all doses examined. This extract also produced the highest percentage reduction of the
average weight of intestinal contents (75%) at the tested dose of 400 mg/kg, which is nearly equivalent to the percentage
reduction of the average weight of intestinal contents produced by the standard anti-diarrheal drug, loperamide 3 mg/kg
(76.20%). The n-hexane fraction also reduced both the volume and weight of intestinal contents significantly (P<0.001) at all
tested doses as compared to the vehicle-treated group. At the middle and the highest tested doses, this fraction also
significantly (P<0.001) reduced the volume of intestinal contents as compared to the 100 mg/kg dose of ethyl acetate fraction.
While the ethyl acetate fraction significantly (P<0.001) reduced the average weight of intestinal contents at all tested doses as
compared to the vehicle-treated group. However, the aqueous fraction reduced the average weight of intestinal contents only at
the middle (P<0.05) and highest (P<0.01) doses as compared to the vehicle control group as shown in Table 3.

Effects on Castor Oil-Induced Gastrointestinal Motility
At all doses, the hydromethanolic crude extract significantly (P<0.001) slowed the transit of the intestine when compared
to the negative control. The extract’s tested dose of 400 mg/kg (80.33%) likewise induced the greatest percentage
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Table 2 Anti-Diarrheal Effects of Crude Extract and Solvent Fractions of the Roots of Acacia seyal on Castor Oil-Induced Diarrhea in Mice

Extracts Dose Administered | Onset of No of Wet Total Number The Average The Average % Reduction | %Wet Fecal % Total
Diarrhea (min.) | Feces of Feces Weight of Weight of Outputs Fecal
Wet Feces (g) | Total Feces (g) Outputs
HMeOH CON 41.83+1.78 6.83+0.79 8.67+0.76 0.26+0.04 0.29+0.04 - - -
100 mg/kg 110.50+6.88°"" 3.17+0.48%" 4.33+0.42°™ 0.1240.015™ 0.1540.015" 53.59 46.15 51.72
200 mg/kg 113.17£3.93* 2.67£0.42°" 3.67£0.42°" 0.11£0.01™ 0.14+0.01™" 60.91 4231 4828
400 mglkg 126.67+3.64"" 1.67+0.33" 2.67+0.33"" 0.09+0.015" 0.12+0.015 75.55 34.62 41.38
Loperamide 3 mg/kg 129.83+19.87* 1.50£0.22*" 2.5040.22°" 0.05+0.02°"" 0.07+0.02°" 78.04 19.23 24.14
Solvent fractions | CON 42.85+4.30 5.34+0.77 7.1940.72 0.25+0.03 0.29+0.02 - - -
AQ 100 mg/kg 59.17+4.59 5.00+0.51 6.33+0.42 0.21£0.07 0.25+0.07 6.37 84.00 86.20
AQ 200 mglkg 76.50+5.96 3.50+0.61 5.50+0.89 0.20+0.03 0.24+0.03 34.45 80.00 82.75
AQ 400 mg/kg 95.33+6.82°" 2.50+0.42%" 4.004£0.45"" 0.09+0.02°" 0.1240.03* 53.18 36.00 4137
CON 42.83+4.28 5.33+0.76 7.174070 0.24+0.02 0.28+0.02 - - -
EA100 mg/kg 76.00+5.96 3.33+0.49 4.5040.56"" 0.12+0.01 0.2040.02 37.52 50.00 71.43
EA200 mg/kg 99.33+7.33*" 2.50+0.56*" 4.00+£0.68"" 0.11£0.02*" 0.1440.03* 53.10 45.83 50.00
EA400 mg/kg 114.67+10.27%™ 1.67+0.33" 3.00£0.52" 0.05+0.01>" 0.08+0.01°" 68.67 20.83 28.57
n-HE 100 mg/kg 108.17+7.40°"" 2.67+0.42°" 3.83+0.47°" 0.08+0.01%" 0.1240.02°" 4991 33.33 42.86
n-HE 200 mg/kg 114.836.18"" 1.50£0.22*" 2.50+0.34°" 0.05+0.01>" 0.07+0.01>" 71.86 20.83 25.00
n-HE 400 mg/kg 133.83 1.33£0.21%" 2.33+021°" 0.04+0.015™ 0.06+0.015" 75.05 16.67 21.43
+]3.937 N
Loperamide 3 mg/kg | 134.50+12.80°" 1.17£0.17% 2.1740.17° 0.03+0.015" 0.05+0.015" 78.05 12.50 17.86

Notes: Data are expressed as mean + SEM (n=6); *compared with negative control, "compared with 100 mg/kg EA, *p<0.05, *p<0.01, **p<0.001.
Abbreviations: MeOH, methanolic crude extract; n-HE, n-Hexane fraction; EA, Ethyl acetate fraction; AQ, Aqueous fraction; CON, Negative control received | mL/100g distilled water for MeOH extract, n-hexane, ethyl acetate, and

aqueous fractions.
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Table 3 Effects of the Hydromethanolic Crude Extract and Solvent Fractions of the Roots of Acacia seyal on Castor Oil-Induced

Enteropooling in Mice

Extracts Dose Administered | Mean Weight of % Inhibition Mean Volume of Small | % Inhibition
Small Intestinal Intestinal Content
Content (g) (mL)

HMeOH CON 0.840.04 - 0.97+0.05 -
100 mg/kg 0.38+0.06™" 54.76 0.52+0.03°"" 46.39
200 mg/kg 0.26+0.02" 69.05 0.29+0.035™ 70.10
400 mglkg 0.210.025"*" 75.00 0.25+0.027""*"* 7423
Loperamide 3 mg/kg | 0.20+0.02°™ 76.20 0.24+0.03°™ 75.26

Solvent fraction CON 0.810.03 - 0.93+0.03 -
AQ 100 mg/kg 0.580.04 28.39 0.700.04 24.73
AQ 200 mg/kg 0.560.02 30.86 0.69+0.04 25.80
AQ 400 mg/kg 0.48+0.03*" 40.74 0.68+0.06" 26.88
CON 0.800.03 - 092+0.03 -
EA 100 mg/kg 0.46+0.14°™" 42.50 0.66+0.08%" 28.26
EA 200 mg/kg 0.35+0.02™" 56.25 0.41+0.055"" 55.43
EA 400 mg/kg 0.25+0.02™ 68.75 0.30+0.055""™ 67.39
n-HE 100 mg/kg 0.37+0.03*™ 53.75 0.50+0.04°"" 45.65
n-HE 200 mg/kg 0.29+0.04°™ 63.75 0.30+0.035"""™ 67.39
n-HE 400 mg/kg 0.22+0.0 1™ 72.50 0.27+0.045 70.65
Loperamide 3 mg/kg | 0.21£0.025™ 73.75 0.26+0.03°" 71.74

Notes: Data are expressed as mean + SEM (n=6); *compared with negative control, "compared with 100 mg/kg HMeOH, "compared with 100 mg/kg EA. ¥p<0.05, ** p<0.01,

#9p<0,001 .

Abbreviations: MeOH, methanolic crude extract; n-HE, n-Hexane fraction; EA, Ethyl acetate fraction; AQ, Aqueous fraction; CON, Negative control received ImL/100g
distilled water for MeOH extract, n-hexane, ethyl acetate and aqueous fractions.

inhibition of intestinal transit, which is comparable to the percentage inhibitions produced by the standard anti-diarrheal

medicine, Atropine sulfate 5 mg/kg (83.63%). At all doses examined, the n-hexane fraction significantly (P<0.001)

decreased the intestinal motility of charcoal marker when compared to the vehicle-treated mice. Furthermore, this

fraction (at 200 mg/kg) significantly slowed the transit of the intestine when compared to the lowest doses of the

ethyl acetate fraction (P<0.001).Similarly, as compared to the negative control, the ethyl acetate fraction statistically
impeded the transit of the intestine at 200 mg/kg (P<0.01) and 400 mg/kg (P<0.001).However, as compared to the

negative control, this fraction did not have a significant effect on intestinal transit inhibition at the tested dose of 100 mg/

kg.When compared to the lowest dose of its portion, the extr asact (at 400 mg/kg) significantly slowed intestinal motility.

As compared to the vehicle-treated group, the aqueous fraction statistically (P<0.01) inhibited gastrointestinal transit only

at the highest tested dose as shown in Table 4.

Table 4 Effects of Hydromethanolic Crude Extract and Solvent Fractions of the Roots

Gastrointestinal Motility in Mice

of Acacia seyal on Castor Oil-Induced

Dose Administered

Length of the Small
Intestine (cm)

Distance Moved by
Charcoal Meal (cm)

Peristaltic
Index (%)

% Inhibition

HMeOH CON 57.82+1.48 44.53%1.03 77.02£0.55 -
100 mg/kg 53.33+2.90 26.00+1.37°" 48754424 36.70
200 mg/kg 52.30+1.89 15.10£] 462" 28.87+2.88%"" 62.52
400 mg/kg 58.28+3.12 8.83+ .08 15.154 1,905 b 80.33
Atropine 5mglkg 59.47 7.50£0.76"" 12.61%1.08"" 83.63
(Continued)
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Table 4 (Continued).

Dose Administered | Length of the Small | Distance Moved by Peristaltic % Inhibition
Intestine (cm) Charcoal Meal (cm) Index (%)

Solvent fractions CON 56.79+1.63 42.58+2.72 75.001£4.97 -
AQ 100 mg/kg 55.52+.76 41.08+3.39 73.99+3.24 136
AQ 200 mglkg 56.63+1.49 37.98+3.04 67.07+6.67 10.59
AQ 400 mg/kg 58.97+1.00 29.83+2.632"" 50.59+5.132"" 32.56
CON 56.83%1.65 42.63+2.74 75.01+4.99 -

EA 100 mg/kg 55.62+1.02 34.42+2.00 61.88+3.75 17.50
EA 200 mg/kg 55.97+0.97 28.17+1.76>" 50.33+3.71%" 32.90
EA 400 mg/kg 56.65%1.43 18.60+£2.04% M 32.83+3.62°" M 56.23

55.63+1.17 26.33+2.16%" 47.33+3.48°" 36.90
n-HE 200 mg/kg 57.10£1.4 18.204 51 31.87+2.675 M 57.51
n-HE 400 mg/kg 58.22+1.49 10.58 | .36 18,172,581 7578
Atropine 5 mg/kg 58.25+1.12 10.57+0.76>" 18.154 140" 75.80

Notes: Data are expressed as mean + SEM (n=6); *compared with negative control, >compared with 100 mg/kg HMeOH, “compared with 200 mg/kg HMeOH, °compared
with 100 mg/kg AQ, "compared with 100 mg/kg EA, ‘compared with 200 mg/kg EA, “compared with 100 mg/kg n-HE. *p<0.05, *p<0.01, **p<0.001.

Abbreviations: HMeOH, Methanolic crude extract; n-HE, n-Hexane fraction; EA, Ethyl acetate fraction; AQ, Aqueous fraction; CON, Negative control received ImL/100g
distilled water for MeOH extract, n-hexane, ethyl acetate and aqueous fractions.

In vivo Anti-Diarrheal Index

Three parameters were used to calculate the in vivo anti-diarrheal indices (ADI) of the crude extract and solvent
fractions. Delay in defecation, gut meal travel distance, and purging frequency in the number of wet stools are all factors
to consider. The crude extract had the highest anti-diarrheal index (107.17%) at the tested dose of 400 mg/kg, according
to this study. The aqueous fraction likewise produced the lowest antidiarrheal index value at the tested dose of 400 mg/kg
(59.63%). The anti-diarrheal index values of both the crude extract and solvent fractions increased in a dose-dependent
manner as shown in Figure 1: hydromethanolic extract (R*= 0.989), aqueous fraction (R?= 0.997), ethyl acetate fraction
(R*= 1), and n-hexane fraction (R*=0.995).

Discussion

Individuals utilize plants or plant-derived preparations customarily, that’s considered to be compelling against diarrheal
diseases without any logical premise to clarify the activity of such plants.*> Some previous studies have affirmed the
utility of anti-diarrheal medicinal plants by investigating the biological activities of the extracts which have antispasmo-
dic impacts, delay intestinal travel, smother intestine motility, stimulate water retention, or decrease intraluminal liquid
aggregation.”®

In traditional medicine, the root of Acacia seyal is typically extracted with water to treat diarrhea, but in this study, we
used hydromethanolic solvent instead because, due to their expanded polarity range, hydromethanolic solvents (espe-
cially 80% methanol) are typically better and more effective at extracting the most significant bioconstituents of the plant
material *7-*®

Using castor oil-induced diarrhea models, this investigation confirmed the roots of Acacia seyal’s traditional use and
safety profile (castor oil-induced diarrhea, enteropooling, and gastrointestinal motility). The study was also carried out to
facilitate the discovery of its putative mechanisms of action, which are thought to give diarrhea protection. The oral acute
toxicity test, which used the mouse’s maximum dose of 2000 mg/kg body weight, was found to be safe. There was no
mortality or visible behavioral or physical abnormalities, indicating that the extract’s median lethal dose (LDsy) is larger
than 2000 mg/kg.?

Castor oil is transformed into ricinoleic acid in the gut, which subsequently irritates, inflames, and releases
inflammatory mediators including prostaglandins and histamine into the intestinal mucosa.’”** The ensuing prostaglan-
din production promotes vasodilation, mucus secretion, and smooth muscle contraction in the small intestines.”® In the
castor oil-induced diarrhea model, the hydromethanolic crude extract significantly (P< 0.001) delayed the onset of
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diarrhea and decreased the quantity and weight of wet and total feces. When compared to the negative control, the
n-hexane fraction significantly reduced the quantity and weight of wet and total feces at 100 mg/kg (P<0.01), 200 mg/kg
(P<0.001), and 400 mg/kg (P<0.001), and the ethyl acetate fraction also significantly delayed the onset of diarrhea and
reduced the frequency of wet and total feces at 200 mg/kg (P<0.01) and 400 mg/kg (P<0.001), whereas the aqueous
fraction significantly delayed the onset of diarrhea and reduced the number and weight of wet stools (P<0.01) at the
highest dose.

Secondary metabolites are found in variable amounts in the crude extract and each solvent phase. So, these
metabolites may be used to measure the level of anti-diarrheal impact of both the crude extract and each fraction by
inhibiting the active secretion of ricinoleic acid and the release of prostaglandins, altering the activity of sodium-
potassium ATPase or inhibiting chloride channel activation.?>**2* The aqueous fraction exhibits the lowest anti-diarrheal
activity. This could be explained by the aqueous solvent’s polyphenol oxidase enzyme breaking down the anti-diarrheal
properties of polyphenols like tannins and flavonoids.*' The dose-dependent percentage inhibition of stool defecation by
the hydromethanolic crude extract and each fraction could be attributed to biological elements responsible for this effect,
which were shown to be more concentrated at higher tested doses.

In the enteropooling test the hydromethanolic crude extract considerably (P<0.001) reduced the average weight of
intestinal fluid buildup when compared to the negative control at all doses tested. At all doses studied, the n-hexane and
ethyl acetate fractions significantly (P<0.001) reduced the average weight of intestinal fluid buildup when compared to
the vehicle control. The n-hexane fraction significantly (P<0.001) reduced the volume of intestinal contents at the middle
and highest tested values when compared to the 100 mg/kg ethyl acetate fraction. At the medium and maximum doses,
the aqueous fraction considerably (P<0.05) reduced the volume of intestinal fluid aggregation when compared to the
vehicle-treated group.

The types and amounts of biological elements present in both the crude extract and each fraction could be the cause of
these effects. These compounds inhibited fluid secretion by acting on various secretory pathways, resulting in either
individual or synergistic antisecretory actions. For example, tannins, flavonoids, terpenoids, and alkaloids found in both
the crude extract and the n-hexane fraction; saponins, flavonoids, and tannins found in the crude extract and ethyl acetate
fraction; and terpenoids found in the crude extract and aqueous fraction could inhibit nitric oxide synthesis (since nitric
oxide plays a role in the laxative effect of castor oil-induced diarrhea) and thus reduce fluid accumulation in the
intestine.®*4%4>~** While tannins in the crude extract, n-hexane, and ethyl acetate fractions may reduce fluid secretion
by inhibiting cystic fibrosis transmembrane conductance regulator or calcium-activated channels, aquaporins 2 and 3
expressions, and causing protein-precipitating reactions to the gastrointestinal mucosa.*>*’ Flavonoids, unlike the
aqueous fraction, may limit fluid secretion by blocking acetylcholine release®® and activating 2-adrenergic receptors in
intestinal absorptive cells.*”

In the gastrointestinal motility test, the crude extract significantly reduced (P<0.001) the propulsion of charcoal
marker at all doses tested when compared to the negative control. Insolvent fractions, the n-hexane fraction significantly
(P<0.001) decreased intestinal transit when compared to the vehicle-treated group. When compared to the 100 mg/kg
dose of its fraction, the lowest and middle doses of the ethyl acetate fraction, and the negative control, this fraction
statistically inhibited intestinal transit (P<0.001) at the highest dose, whereas the ethyl acetate fraction statistically
inhibited intestinal transit at the middle (P<0.01) and highest (P<0.001) tested doses. It also decreased intestinal motility
statistically (P<0.001) at 400 mg/kg when compared to the 100 mg/kg dose of its portion, whereas the aqueous fraction
exhibited a significant (P<0.01) antispasmodic effect at the maximum dose when compared to the vehicle-treated
control.

These effects could be owing to the presence of biological elements in both the hydromethanolic crude extract and
each solvent fraction, as mentioned in the castor oil-induced diarrhea and enteropooling models. Flavonoids present in
the crude extract, n-hexane, and ethyl acetate fractions could inhibit contractions induced by spasmogens,® as well as the
release of autacoids and prostaglandins,’’ while tannins present in these extracts could have a similar effect by activating
the calcium pumping system or by reducing the intracellular calcium concentration.’ Terpenoids found in the crude
extract, as well as the aqueous and n-hexane fractions may help to mitigate castor oil’s altered propulsive movement.
Additionally, tannins and flavonoids found in the hydromethanolic extract, ethyl acetate, and n-hexane fractions, as well
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as phenols found in all extracts, may prevent oxidation by transferring electrons to free radicals, blocking oxidases, or
activating antioxidant enzymes.sz’53 This effect supports the previous in vitro anti-oxidant®' study of the plant. Both the
crude extract and each solvent fraction caused dose-dependent percentage inhibition of intestinal transit (Table 4). This
could be because the crude extract and each solvent fraction had larger concentrations of biological components in the
higher doses tested doses.

The combined effects of intestinal motility, delay in onset of diarrheal defecations, and purging frequency in the
number of wet stools were the in vivo anti-diarrheal indices (ADI) of the crude extract as well as solvent fractions. The
anti-diarrheal indices were dose-dependent manner in both the crude extract and solvent fractions(as shown in Figure 1).
The root of Acacia seyal extract contains antisecretory and antimotility properties, according to this study. Furthermore,
prior in vitro studies have shown that the root extract exhibits antibacterial activity against Klebsiella pneumonia,
Bacillus subtilis,'® and Shigella sonnei.*® Therefore, Acacia seyal root extract can be a good choice for treating diarrhea
brought on by a range of causes.

Conclusion

The findings of the present study demonstrated that the hydromethanolic crude extract as well as solvent fractions of
Acacia seyal roots were found to have promising antidiarrheal properties in dose dependent manner. These antidiarrheal
activities might be attributed to the presence of phytoconstituents in the Acacia seyal roots. Thus the findings of this
study provide scientific proof for the folkloric use of Acacia seyal roots as a diarrhea management.
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