
INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume IX Issue VII July 2024 

 

 

 

 

 

Page 711 www.rsisinternational.org 

  

 

 

Acute Toxicity and in-Vivo Antidiarrhoeal Activity of Leaf Extracts 

of Acacia Nilotica from Nasarawa west, Nasarawa State, Nigeria 

*Samuel Anzaku., Yakubu Boyi Ngwai., David Ishaleku., Isaac Nyiayem Igbawua., Walong Danladi 

Datok  

Department of Microbiology, Nasarawa State University, PMB 1022, Keffi, Nasarawa State 

*Corresponding Author 

DOI: https://doi.org/10.51584/IJRIAS.2024.907060 

Received: 06 July 2024; Revised: 25 July 2024; Accepted: 30 July 2024; Published: 22 August 2024 

ABSTRACT   

The in vitro antibacterial activity of leaf extracts of Acacia nilotica has been demonstrated by several studies, 

including ours. Scientific evidence for in vivo use and safety need to be investigated. This study evaluates the 

acute toxicity and in vivo antidiarrhoeal activity of crude methanolic, aqueous, ethyl acetate and n-hexane leaf 

extracts of Acacia nilotica from Nasarawa West, Nasarawa State, Nigeria. The acute toxicity and lethality 

(LD50) were determined in mice using standard protocol. Mice infected with diarrhoea-causing bacteria 

Escherichia coli, Salmonella paratyphi and Shigella dysenteriae to induce diarrhea were treated with various 

doses of the extract, and observed for their response. All the crude extracts were acutely safe at the doses tested 

as there was zero death of the mice throughout the two weeks of the experiment. The oral LD50 is therefore, 

greater than 2000 mg/kg body weight. The crude extracts at 400 mg/kg and 200 mg/kg demonstrated 

antidiarrheal effect on bacteria-induced diarrhea in mice by their ability to significantly delay in the onset of 

diarrhea compared to the control group. The total number of stools (faeces) was significantly reduced and the 

amount of wet stool, which is influenced by fluid secretion, was significantly reduced in all the extract-treated 

groups compared to the control group. The results have shown that the leaf extracts of Acacia nilotica tested 

are both safe and have great potential in the treatment of diarrhoeal infection. 
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INTRODUCTION 

Diarrhea, defined as a condition with a symptom of having 3 or more loose or liquid bowel movements per day 

or more frequently than normal for the individual, is one of the most common diseases for all age groups [1]. In 

2019, an estimated 5.2 million children under 5 years died mostly from preventable and treatable causes; 

children aged 1 to 11 months accounted for 1.5 million of these deaths while children aged 1 to 4 years 

accounted for 1.3 million deaths; newborns (under 28 days) accounted for the remaining 2.4 million deaths [2]. 

Diarrhea can arise from a multiple of causes including bacterial, parasitic or viral infections, indigestion, or 

can be a symptom of diseases like cholera [3]. Common bacterial causes of diarrhea in man include Aeromonas, 

Cryptosporidium, Campylobacter, Salmonella, Shigella, Vibrio as well Escherichia coli [ 4,5]. Waterborne 

diseases including infectious or noninfectious diarrhea is one of the leading causes of morbidity and mortality 

in developing countries in which Nigeria and Africa are not exempted [6]. 

Antibiotics are the major remedy of infections like diarrhea, however significant increase in antibiotics 

resistance has been observed in common human pathogens worldwide [7]. The use of herbal drugs in the 

treatment of diarrhea is a common practice in many countries of Africa. These plants, which abound in the 

environment, enjoy wide acceptability by the population and serve as alternatives to orthodox medicines. 

Importance of the traditional indigenous medicines greatly emphasized by the World Health Organization 

(WHO), as these medicines are being used by many rural people in the developing countries for the first safety 

in health care till now [2]. A diarrhoeal disease control programme, including indigenous medical therapy along 
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with evaluation of health education and prevention approaches, has recently been launched by WHO [8]. There 

is sufficient support of national and international organizations for the studies on treatment of diarrhoeal 

diseases where medicinal plants are becoming hopeful source of antidiarrhoeal drugs Therefore, indigenous 

medicinal plants are playing significant alternative role to antibiotics [9].  

Plants have shown in vitro antimicrobial activities against diarrhea-causing bacteria [10,11]; and the in vivo value 

against bacteria-induced diarrhea in animal studies had been evaluated to confirm its potential medicinal use. 

Plants have chemical constituents, and are intrinsically toxic [12]. Hence, the need to evaluate their safety in 

animal studies, to support their possible use as herbal remedies against diseases. Toxicity is defined as the 

relative ability of a substance to cause adverse effects in living organisms [13]. Toxicity studies may be 

classified as acute, subacute/subchronic and chronic effects depending upon the quantity and duration of 

administration of the agents [14]. Acute toxicological studies investigate the toxic effects (harm or death) 

produced by a single large-dose exposure to a toxicant lasting no longer than 24 h. The starting point for 

toxicological classification of chemicals uses the LD50 value, which is the dose administered in acute toxicity 

testing that causes death in 50% of experimental animals [15]. This study investigates the acute toxicity and in 

vivo antidiarrheal potential of leaf extracts of Acacia nilotica collected from Nasarawa West Senatorial District 

(Nasarawa West), Nasarawa State, Nigeria. 

MATERIALS AND METHODS 

A. Test Plant Extract 

Crude methanolic, aqueous, ethyl acetate and n-Hexane leaf extracts of Acacia nilotica collected from 

Nasarawa West Senatorial District (Nasarawa West), Nasarawa State, Nigeria were used for the study using 

protocol described by [11]. The extracts were stored at 4°C until required for use.  

B. Acute Toxicity Testing 

1. Bacterial Test Strains  

The bacterial Test Strains used in the study, Escherichia coli (ATCC 25922), Salmonella paratyphi and 

Shigella dysenteriae, were obtained from the Department of Microbiology and Biotechnology at the National 

Institute for Pharmaceutical Research and Development (NIPRD) Abuja. All isolates were preserved in 

Tryptone Soy Broth (TSB:  Oxoid Ltd., England) containing 15% glycerol, and stored at -80°C. When needed 

for use, the isolates were revived by streaking on Tryptone Soy Agar (TSA: Oxoid Ltd., England) plates and 

incubating at 37°C for 24 hours. The isolates were confirmed by their morphological, cultural and 

biochemical characteristics. 

2. Preparation of Inoculum  

Fresh cultures were prepared from frozen stocks every two weeks on TSA overnight at 37°C. A single colony 

was inoculated into a 10 ml TSB media and incubated at 37°C for 24 h. The suspension was standardized 

according to the Clinical and Laboratory Standards Institute (CLSI) with sterile normal saline (0.9% NaCl in 

water) to turbidity equivalent to 0.5 McFarland scale approximately1-2×108cfu/ml [16] and diluted further to 1 

x 106cfu/ml.  

C. Acute Toxicity Testing   

The acute toxicity of the extracts was determined using healthy female albino mice (18 -24 g). The mice were 

housed under standard environmental condition of temperature (26±2oC), relative humidity, and 12-hour 

light/dark cycle; and were fed with standard rodent diet and allowed free access to water ad libitum. All 

experiments were performed in accordance with Standard Operating Procedures for Studies involving whole 

animal as verified by the NSUK Animal Care and Use Research Ethics Committee (Appendix 1). 

The method of Oral acute toxicity test was conducted in accordance to the Organization for Economic 

Cooperation and Development (OECD) Test Guidelines 425 limit test method at a dose of 2000 mg/kg [17]. 
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Twenty Female mice were collected and fasted overnight. The mice were weighed and randomized into 4 

groups of 5 mice each. Each group received a single dose of test extracts at 2000 mg/kg body weight while 

the second (control) received water at volumes of 10 ml/kg body weight. Animals were observed during the 

first 8 hours with special attention given to the first critical four hours, and periodically for the next 24 hours 

and then daily for 14 days. Parameters observed in each mouse included general signs and symptoms of 

toxicity such as abdominal writhing, hyperactivity, sedation, convulsion, tremors, diarrhoea, grooming, 

paralysis and death after drug administration [18]. 

D. Evaluation of the in vivo antidiarriaheal activity of the crude extracts using an animal model 

The mice were randomly grouped into 4 groups, each containing 5 mice. These groups were designated as 

negative controls (group I), positive control and the remaining three as treatment groups. Negative control 

mice were treated with 2% tween 80 (10 ml/kg). At the same time, positive controls were treated with 

loperamide (Brawn Laboratories Ltd, India) (3 mg/kg) for bacterial-induced diarrhea. The three treatment 

groups were treated with doses of 200 mg/kg (group IV), 400 mg/kg (group III), and 800 mg/kg (group II) of 

crude extracts of Acacia nilotica. These doses were determined based on previous acute toxicity studies 

results that showed LD50 of the leaf extract was greater than 2000 mg/kg [19].  

Diarrhea was induced in the mice using bacterial test strains and the antidiarrheal activity of the crude extracts 

was tested according to the method used by [19]. The mice were fasted for 18 h for food but had free access to 

water. The fasted mice were randomly grouped and treated as mentioned in the grouping and dosing sections 

above. After 1 h of dosing, 0.5 ml of bacterial test strain was administered orally. Then each mouse was 

placed in a separate cage lined with transparent paper. The transparent paper was changed every 1 hr for 4 hrs 

of observation. During the observation period, time of onset of diarrhea (time of first diarrhea following 

bacterial test strain administration), number and weight of total and wet feces were measured. All, 100% of 

the feces of the negative control group were assumed to be wet feces (diarrhea). The percentage of diarrhea 

inhibition was calculated according to the following formula [19].  

% ID =
Mean number of (WFNC−WFT)

Mean number of WFNC
   x 100 

Where, ID = inhibition of diarrhea, WFNC = wet feces in the negative control group, WFT = wet feces in the 

test group. 

Data Analysis 

All experiments were carried out in triplicate. Data obtained were analyzed by one way analysis of variance 

and means were compared by Duncan Multiple Range Test (SPSS 20.0 version). Differences were considered 

significant at P ≤ 0.05. 

RESULTS AND DISCUSSION 

Following administration of the leaf extract on the experimental animals (mice) no signs of toxicity were 

observed from all extracts after administration (Table 1). No delayed toxicity was observed in the mice during 

the 14 days’ period.  There were no eyes, skin and fur changes. No death was recorded throughout the 

observation period. The absence of death in the mice for all extracts throughout the two weeks of the 

experiment suggests that the test extracts are acutely safe. The oral LD50 is therefore, greater than 2000 mg/kg. 

Table 1: Toxicity and mortality during acute toxicity study of aqueous extract of Acacia nilotica in Mice 

Groups  Dose (Mg/kg B.w) No of mice with signs of toxicity/ 

Normal behaviour (ST/NB) 

No of mortality/ 

Survival (D/S) 

1 (Control) 0 0/3* 0/3 

2 200 0/3 0/3 
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3 400 0/3 0/3 

4 2000 0/3 0/3 

A. w = Body weight, ST = sign of toxicity, NB = Normal behaviour, D = Death, S = Survival; Asterisk (*) 

under ST/NB: numerator (0) is the number of death animal recorded and denominator (3) is the number of 

used animals.  

The extract did not cause death or change in physical appearance and morphological characteristics in the 

treated animals throughout the 14-day observation period after single oral administration of 2000 mg/kg doses 

of aqueous extract of A. nilotica in the acute toxicity study (Table 1). This result is similar to the one 

conducted elsewhere [20] 

Survival of mice after oral administration of 2000 mg/kg body weight of the extract (Table 1), up to fourteen 

days (observation period) implies that the estimated oral median lethal dose (LD50) of the extract at 5000 

mg/kg body weight is non-toxic [20]. According to the OECD 423 guideline, absence of mortality after oral 

administration of 2000 mg/kg b.w of the extract corresponds to a LD50 value of 5000 mg/kg [17]. This suggests 

that acute oral administration of the extract is safe, and may also explain the reason why the leaf portion of the 

plant is widely used in traditional treatment of diseases [17], [19]. 

The results of the antidiarrheal effect of the crude extracts on bacteria-induced diarrhea in mice, shown in 

Tables 2 to Table 5, suggest that the extracts possesses antidiarrheal effect [21]. The onset of diarrhea was 

significantly delayed in all the extract-treated groups compared to the control group. The aqueous crude 

extract at 400 mg/kg body weight and 200 mg/kg body weight, as well as the ethyl acetate extract at 400 

mg/kg, showed a significant delay in the onset of diarrhea compared to the control group. The total number of 

stool (faeces) was significantly reduced in all the extract-treated groups when compared to the control group. 

The crude extract at 400 mg/kg and 200 mg/kg, as well as the ethyl acetate extract at 400 mg/kg, showed a 

significant reduction in the total number of stools compared to the control group. The amount of wet stool, 

which is influenced by fluid secretion, was significantly reduced in all the extract-treated groups compared to 

the control group. The crude extract at 400 mg/kg and 200 mg/kg, as well as the ethyl acetate extract at 400 

mg/kg.  

This suggest that as the dose of the crude extracts was increased, the numbers of colonies were reducing until 

there was a clear plate, but there was no significant difference when concentrations used was compared, this 

could be attributed to the fact that antimicrobial activities of substance has active ingredient reaching an 

organism [20]. When compared with positive control there were no significant difference between the treatment 

groups and positive control, this may suggest that the plant extract exhibits antibacterial activity and could be 

employed in the treatment of infectious diseases. In the same vein when treatment groups were compared with 

negative control, there was significant difference between the treatment groups. This suggests that plant 

extracts may have antibacterial activity [21]. The antibacterial screening of crude extract of Acacia nilotica 

carried out in vivo revealed antibacterial activity against Escherichia coli, Salmonella paratyphi and Shigella 

dysenteriae at concentration of 200mg/kg and 400mg/kg. The aqueous extract exhibited higher activity. 

Table 2: Evaluation of in vivo antidiarrheal activity of the crude methanolic leaf extract of Acacia nilotica 

Effect Types of Treatments 

Control  

(Negative) 

800 mg/kg AQ 400 mg/kg AQ 200 mg/kg AQ Loperamide 

(Positive control) 

Onset of Diarrhea 

(Min) 

35.40±2.69 172.20±7.61* 166.60±18.62* 61.20±3.93 180.60±3.61 

Total Number of faeces 

(TNF) 

18.20±0.37 8.00±1.00* 8.20±0.66* 12.20±0.86* 7.60±0.81 
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Wet faeces (NWF) 13.80±0.49 3.40±0.51* 3.80±1.39* 8.00±1.26* 3.00±0.84 

Formed faeces WTF(g) 4.40±0.51 4.40±0.68 4.20±1.05 4.20±0.58 1.20±0.58 

Change in Weight 

(WWF(g) 

2.84±0.15 2.20±0.49 1.70±0.15 1.49±0.34 0.60±0.22 

%ID - 39.23 28.45 21.27 75.10 

Values are represented as Mean ± S.E.M. n=5; One-way ANOVA was used for differences in mean followed 

by Dunnett’s test for multiple comparison; * p<0.5 significantly different from control. Where, ID = inhibition 

of diarrhea, WFNC = wet feces in the negative control group, WFT = wet feces in the test group, 

ITFO = Inhibition of total fecal output, TFC = total feces of control, and TFT = total feces of treated. 

Table 3: Evaluation of in vivo antidiarrheal activity of the crude aqueous leaf extract of Acacia nilotica 

Effect Treatments 

Control 800 mg/kg AQ 400 mg/kg AQ 200 mg/kg AQ Loperamide 

Onset of Diarrhea 

(Min) 

35.40±2.69 195.80±30.37* 167.20±46.36* 60.40±8.85* 180.60±3.61* 

Total Number of 

faeces (TNF) 

18.20±0.37 1.80±0.73 3.60±1.57 6.60±0.51 7.60±0.81 

Wet faeces (NWF) 13.80±0.49 1.20±0.58 1.60±0.68 2.80±0.66 3.00±0.84 

Formed faeces 

WTF(g) 

4.40±0.51 0.60±0.40 2.00±0.89 3.80±0.73 1.20±0.58 

Change in Weight 

(WWF(g) 

2.84±0.15 0.56±0.24 0.06±0.39 0.61±0.22 0.60±0.22 

%ID - 83.98 71.55 38.95 75.14 

Values are represented as Mean ± S.E.M. n=5; One-way ANOVA was used for differences in mean followed 

by Dunnett’s test for multiple comparison;  

* p<0.5 significantly different from control. 

Table 4: Evaluation of in vivo antidiarrheal activity of the crude ethyl acetate leaf extract of Acacia nilotica 

Effect Treatments 

Control 800 mg/kg EA 400 mg/kg EA 200 mg/kg EA Loperamide 

Onset of Diarrhea 

(Min) 

35.40±2.69 135.60±6.90 187.40±23.14 124.00±5.22 180.60±3.61 

Total Number of 

faeces (TNF) 

18.20±0.37 3.60±0.68 4.40±1.29 3.60±0.51 7.60±0.81 

Wet faeces (NWF) 13.80±0.49 1.40±0.24 1.20±0.58 2.20±0.37 3.00±0.84 

Formed faeces 

WTF(g) 

4.40±0.51 2.20±0.58 3.20±0.73 2.80±0.40 1.20±0.58 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume IX Issue VII July 2024 

 

 

 

 

 

Page 716 www.rsisinternational.org 

  

 

 

Change in Weight 

(WWF(g) 

2.84±0.15 0.70±0.46 0.93±0.38 1.70±0.28 0.60±0.22 

%ID - 59.94 42.82 37.85 75.14 

Values are represented as Mean ± S.E.M. n=5; One-way ANOVA was used for differences in mean followed 

by Dunnett’s test for multiple comparison; 

 * p<0.5 significantly different from control. 

Table 5: Evaluation of in vivo antidiarrheal activity of the crude n-hexane leaf extract of Acacia nilotica 

Effect Treatments 

Control 800 mg/kg EA 400 mg/kg EA 200 mg/kg EA Loperamide 

Onset of Diarrhea (Min) 35.40±2.69 198.64±19.54 211.20±12.89 139.20±8.51 180.60±3.61 

Total Number of faeces 

(TNF) 

18.20±0.37 9.00±2.07 7.00±1.58 6.40±0.93 7.60±0.81 

Wet faeces (NWF) 13.80±0.49 1.60±0.75 3.00±1.64 3.00±0.89 3.00±0.84 

Formed faeces WTF(g) 4.40±0.51 3.10±2.01 3.20±1.53 4.20±0.68 1.20±0.58 

Change in Weight 

(WWF(g) 

2.84±0.15 0.42±0.09 0.65±0.13 0.65±0.31 0.60±0.22 

%ID - 51.38 46.96 32.87 75.14 

Values are represented as Mean ± S.E.M. n=5; One-way ANOVA was used for differences in mean followed 

by Dunnett’s test for multiple comparison; * p<0.5 significantly different from control. 

Discussion Continues 

The aqueous, ethyl acetate, methanol and n-Hexane leaf extracts of Acacia nilotica from Nasarawa West in 

Nasarawa State Nigeria have already been shown to possess antibacterial activity against common bacterial 

agents of diarrhea [11]. This study that evaluated their acute toxicity and in vivo antidiarrheal activity in animal 

model has demonstrated their acute toxicity and potential for use against diarrhea caused by these bacterial 

agents. The index of acute toxicity which is the LD50 was not calculated as no death was recorded, however it 

was estimated to be greater than 5g/kg. According to Lorke, LD50 values greater than 2,000 mg/kg are of no 

practical toxicological interest. Other objectives involve determination of the most important clinical signs 

attributable to exposure to high dose of the test substance, time of onset, remission and recovery from those 

signs, sequence and timing of events leading to death of test subjects in instance where lethality is not 

recorded [17] since there is zero signs of toxicity observed from all extracts after administration. There is no 

delayed toxicity observed in the mice during the 14 days’ period.  There were no eyes, skin and fur changes. 

No death was recorded throughout the observation period. The absence of death in the mice for all extracts 

throughout the two weeks of the experiment suggests that the test extracts are acutely safe. The oral LD50 is 

therefore, greater than 2000 mg/kg. This result corresponds to several other research results [19][20]. 

CONCLUSION 

The use of plants in the treatment of infectious has been extensively applied by the local populace in the 

world. This study signifies the potential of Acacia nilotica leaf extracts as a source of therapeutic agent. 

Therefore, the great potential of Acacia nilotica in the treatment of microbial infection such as diarrhea was 

elucidated, while the bactericidal activity of the extract showed that the plant is of medicinal importance. In 

addition, the activity exhibited by the extracts against tested bacteria species, that are associated with various  
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infectious diseases, may provide scientific justification for the ethnomedicinal uses of the plant.  
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