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ABSTRACT

Diarrhea is defined as having three or more loose or
watery stools within a 24-hour period. Using aqueous
solvent fractions, n-hexane, ethyl acetate, and hydro-
methanolic crude extract, the study sought to evalu-
ate the antidiarrheal properties of Acacia seyal roots
in a model of diarrhea produced by castor oil. The re-
sults of this investigation showed that hydrometha-
nolic crude extract of Acacia seyal root and solvent
fractions had encouraging antidiarrheal activities in a
dose-dependent manner. The findings of this study

INTRODUCTION

Three or more loose or watery stools per day is considered to be
diarrhea (WHO, 2017; Ugboko HU, et al., 2020; Guerrant RL, et
al., 2021). It still poses an existential threat to public health on a
worldwide scale, especially for young children in low- and mid-
dle-income nations who are under five (WHO, 2017). 15% of all
deaths in children under the age of five are caused by diarrhea,
making it the second leading cause of death in this age group
globally (Arasaradnam RP, et al., 2018; Walker FCL, et al., 2010).
The regular bowel movement is altered during diarrhea, which
causes an increase in the water content, volume, or frequency
of the stools (Guerrant RL, ef al., 2021). Diarrhea is frequently
brought on by gastrointestinal infections caused by many kinds
of bacteria, viruses, and parasites. Food, water and an unsani-
tary environment can all spread this virus. In addition to other
pathological conditions, pathophysiology in the transportation of
electrolytes and water typically results from four main mechan-
isms, including an increase in luminal osmolerity and electrolyte
secretion, a decrease in electrolyte absorption, and an acceleration
of intestinal motility that ultimately results in a reduction in tran-
sition time (Lutterodt GD, 1992).

Given their potent biological and therapeutic properties, herbal
medicines play a significant role in enhancing primary health-
care in both developed and developing nations (Li Y and Tian J,
2016). Since it is affordable and may be made from plants or other
natural sources that are readily available locally, ethno-medicine
is always the first option for treating illnesses in Africa (Shimelis
D, et al., 2008). Contrary to contemporary medicine, traditional
medicine is commonly practiced in Ethiopia, both in urban and
rural areas, which may be a result of the systems’ accessibility; cul-
tural acceptability, and financial affordability (Messaoudene D, et
al, 2011).

Traditional uses for Acacia seyal include the treatment of edema,
cancer, diarrhea, wounds, malaria, and wound infections (Mes-
fin E et al., 2014; Tefera BN and Kim YD, 2019; Esubalew ST, et
al., 2017; Chekole G, 2017; Bitew H, et al., 2019; Gradé JT, et al.,
2009; Magnini RD, et al., 2020). It is also used to treat cancer by
crushing and spitting leaves. Pharmacological studies on the Aca-
cia seyal plant have revealed antibacterial, anti-inflammatory, and
antioxidant properties in vitro (Eldeen IM and van Staden J, 2007;
Mekbib SB, 2016; Elmi A, et al., 2020; Eldeen IM and van Staden
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will serve as a foundation for future investigations
into the structure, link between structure and activity,
and mechanism of action of the biological substance
that is active.
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J, 2008), as well as in vivo antimalarial and antidepressant effects
(Mwangi GG, et al., 2015; Shehu A, et al., 2020). Many species have
been reported to have antidiarrheal properties in Ethno-botanical
survey studies (Messaoudene D, et al., 2011; Umer S, et al., 2013),
however scientific medicinal and safety investigations of some of
these plants, such Acacia seyal, have not been documented. And
also people use plant(s) or plant-derived preparations considering
them to be efficacious against diarrheal disorders without any sci-
entific basis (Atta AH and Mouneir SM, 2005).

The World Health Organization has supported research on the
use of conventional medicine in the treatment and prevention of
diarrheal illnesses because of this (Snyder JD and Merson MH,
1982). Drugs that are currently on the market have been connect-
ed to side effects and contraindications (Woronow D, et al., 2017).
Another issue to consider when considering antibiotics used to
treat diarrhea is drug resistance (Alam S and Bhatnagar S, 2006).
Due to the high prevalence of diarrhea in impoverished nations,
limits of currently available antidiarrheal medications, and inad-
equate healthcare coverage, traditional remedies may be a good
alternative to modern medications for the treatment of diarrhea.

For the reasons listed above, Acacia seyal roots were subjected
to test the antidiarrheal effects in a castor oil-induced diarrheal
model utilizing hydromethanolic crude extract, n-hexane, and
ethyl acetate as well as aqueous solvent fractions.

MATERIALS AND METHODS

Mice were randomly assigned to five groups of six in each mod-
el. For the hydromethanolic crude extract experiments, mice in
groups IL, ITI, and IV received 100 mg/kg, 200 mg/kg, and 400 mg/
kg of hydromethanolic crude extract or solvent fractions, while
animals in negative control group (group I) received 1 ml/100 g
distilled water along with n-hexane, ethyl acetate, and aqueous
fractions. For the castor oil-induced diarrhea and enteropooling
test, 3 mg/kg of loperamide was administered to positive control
group (group V). The dosages were all taken orally. For the gastro-
intestinal motility test, however, intraperitoneally administration
of Atropine sulphate at a dose of 5 mg/kg was used. 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.
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RESULTS AND DISCUSSION

When compared to the vehicle-treated group, the crude extract and n-hex-
ane fraction notably delayed the onset of diarrhea, reduced the weight and
volume of intestinal contents, and hindered the intestinal transit at all test-
ed 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.

The anti-diarrheal index of the crude extract was 107.17% at the tested
dose of 400 mg/kg. At the measured dose of 400 mg/kg, the aqueous
fraction also provided the lowest antidiarrheal index value (59.63%). The
anti-diarrheal index values of the hydromethanolic extract (R*=0.989),
aqueous fraction (R?=0.997), ethyl acetate fraction (R’=1), and n-hexane
fraction (R?=0.995) increased in a dose-dependent manner as shown in
Figure 1.
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Figure 1: Anti-diarrheal indices of the crude extract and solvent
fractions of Acacia seyal roots in mice

Note: (—): 100 mg/kg ; (=): 200 mg/kg; (—): 400 mg/kg

The study’s findings demonstrated the anti-secretory, anti-motility, and
antidiarrheal indices that are dose-dependent for both the crude extract
and solvent fractions of Acacia seyal roots. The presence of phytocon-
stituents such tannins, saponins, and flavonoids (Bun SS and Ollivier E,
2020; Ramde-Tiendrebeogo A, et al., 2019; Prasad SK, et al., 2014), which
were shown to be more concentrated at higher tested doses, may be the
cause for dose-dependent percentage inhibition of stool defecation by the
hydromethanolic crude extract and each fraction.

Furthermore, the acute oral toxicity test was done and showed no harm,
indicating that the plant extract was safe. This demonstrates that the plant
is safe and palatable, even at doses higher than those used in the three anti-
diarrheal models of this study. This proves that the plant is safe to use in
traditional settings. Therefore, for the treatment of diarrhea caused by a
variety of causes, Acacia seyal root extract can be an excellent alternative to
typical antidiarrheal medications.

CONCLUSION

The results of this investigation showed that hydromethanolic crude ex-
tract of Acacia seyal root and solvent fractions had encouraging antidiar-
rheal activities in a dose-dependent manner. The phytoconstituents found
in Acacia seyal roots may be responsible for these antidiarrheal properties.
The findings of this study will serve as a foundation for future investigations
into the structure, link between structure and activity, and mechanism of
action of the biological substance that is active. The present study provides
a qualitative and quantitative chemo-profiling of a strong plant species that
has antidiarrheal properties, which can be used for quality control of raw
materials, formulations, and final products. It also provides platform and
preliminary-level information on the toxicity profile of solvent fractions
and crude extract of this medicinally significant plant for future preclinical
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and clinical studies. The results support the plant’s alleged clinical benefit
in treating diarrheal illness, as do those from previous investigations.

It is unable to investigate the quantity or quality of secondary metabolites
in each fraction or in the hydromethanolic crude extract, nevertheless, be-
cause this investigation solely employed qualitative phytochemical screen-
ing assays. It should be noted that this study did not investigate second-
ary metabolite dependence. It would be advantageous to overcome these
limitations and improve the data through further study, by conducting an
additional research.
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