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ABSTRACT  

The treatment of diarrhea and other ailments via the use of 

medicinal plants by traditional medicine practitioners calls 

for scientific authentication. This study examined and 

compared the effect of aqueous and crude leaf extracts of 

Albizia zygia on gastrointestinal transit in adult rats. Forty 

male Wistar strain albino rats weighing between 120-250g 

were administered with aqueous and crude leaf extracts of 

Albizia zygia (200, 400, and 600mg/kg) in each case, normal 

saline and loperamide (5mg/kg) via the oral route 

respectively. Subsequently, 0.5ml of 3% charcoal 

suspension in 5% suspension of tragacanth powder was 

administered orally to each animal. The rats were sacrificed 

30mins later and the distance traveled by the charcoal plug 

from the pylorus to caecum was determined. Results 

showed that rats pretreated with 200mg/kg of crude leaf 

extracts of A. zygia (p<0.05) retarded the intestinal transit 

of charcoal meal more than the control, loperamide, and 

aqueous extract groups. Furthermore, there was no 

significant difference in the effect produced by various 

doses of both extracts in comparison. Crude extract of 

Albizia zygia possesses anti-diarrhoeal property and has 

inhibitory effect on gastrointestinal transit in rats as 

200mg/kg of the extract produced a better inhibition than 

loperamide. This, therefore, authenticates the folkloric 

practice of using it in the treatment/management of 

diarrhea. 
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INTRODUCTION 

Diarrhea is a major cause of morbidity and mortality, particularly among children in developing 

countries [1]. This disease may be caused by a disturbance of many digestive functions such as 

bile acids [2] and is characterized by increased frequency of bowel sound and movement, the 

discharge of semisolid or watery fecal matter from the bowel thrice, or more frequently, in 1 

day and abdominal pain [3]. Diarrhea is usually accompanied by many symptoms, like 

abdominal discomfort, nausea, and vomiting. Diarrhea is a health problem of large concern 

especially in developing countries contributing to increased child death in Africa. Each year, 

there are approximately 4 billion cases of diarrhea worldwide leading to 4 million deaths 

especially among children in this age group [4]. A wide range of medicinal plants with anti-

diarrhoeal properties have been widely used by traditional healers; the pharmacological 

evaluation of some has shown the efficacy of some traditional medicines in treating diarrhea 

[5]. However, most traditional remedies have not been precisely evaluated. Plants with bio-

medicinal potential come as a form of alternative resource against the symptoms of several 

diseases, with great use in distant communities of urban centers and without attendance to 

health [6]. Medicinal plants have been used in healthcare since time immemorial as studies have 

been carried out globally to verify their efficacy and some of the findings have led to the 

production of plant-based medicines [7]. Albizia zygia (DC.) J.F. Macbr. Leguminosae 

subfamily Mimosoideae is a fast-growing medium-sized deciduous tree widely found in tropical 

Africa wherein Nigeria, different tribal groups have their indigenous names as Nyieavu (Igbo): 

Ayin rela(Yoruba); Madobiyarrafi (Hausa) [8]. Some pharmacological studies have been carried 

out on Albizia zygia [9], Okoye, et al., (2021) reported that the crude extract of Albizia zygia 

significantly reduces gastric acid secretion with a probability of acting via inhibition of H2 

receptors or H+, K+ ATPase [10]. According to folkloric claims, the root bark of A. zygia 

possesses analgesic properties, used against cough, while its stem bark is used as a purgative 

antiseptic, aphrodisiac, to treat gastritis, fever, conjunctivitis and to overcome female 

sterility[11],[12]. 

This study was undertaken to evaluate the effect of aqueous and crude leaf extract of Albizia 

zygia on gastrointestinal transit and compare the same effect produced by the two extracts using 

animal model. 
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Figure No. 1: Albizia zygia plant [13]                                       Figure No. 2: Map of 

Nigeria showing Plateau 

State and Plateau State 

showing Jos North LGA and 

site of plant material 

collection (Mazah) [14] 

 MATERIALS AND METHODS  

Collection and Identification of Plant Materials 

 Fresh plant sample of Albizia zygia was collected from Mazah village, Jos North, Plateau State, 

Nigeria. It was identified and classified at the herbarium of the College of Forestry, Jos, Nigeria 

with voucher no: FHJ32321 as reported by [10].  

Plant Material and Animal Preparation  

Fresh leaves of Albizia zygia were washed with clean water, dried under room temperature in 

the Pharmacology Laboratory, College of Medicine and Health Sciences of Bingham 

University, Jos campus, Nigeria. The dried plant sample was blended into fine powder after 

which 490g of same was weighed and extracted via a Soxhlet apparatus using distilled water as 

solvent. The extract was evaporated and later dried via a desiccator with a resultant yield of 

6.1g. It was later diluted to give the required doses of 200,400 and 600mg/kg. The crude extract 

was prepared by dispensing10ml of distilled water into 1.5g of the powdered leaves sample. 

Fifty-two healthy male albino rats of Wistar strain weighing between 120-250g were obtained 

from the Central Animal House, University of Jos, Plateau State, Nigeria. They were housed in 

plastic cages under standard laboratory conditions and were given rats pellet diet and water ad 

libitum. The animals were acclimatized for two weeks prior to the experiments. 
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Ethical Protocol  

The 1996 Guide for the Care and Use of Laboratory Animals (GCULA) was strictly followed in 

terms of experimental procedures, and techniques while ethical approval with reference number 

UJ/FPS/F17-00379 was obtained from the Animal Ethics Committee of the University of Jos, 

Nigeria. 

Phytochemical Screening and Acute Toxicity Test 

Preliminary phytochemical screening on the aqueous and crude leaf extracts of Albizia zygia 

and LD50 determination were carried out as reported by Okoye et al., 2021 [10]. 

Gastrointestinal Transit Experiment 

The procedure was carried out according to the method of Chitme et al., 2004 [15]. Forty rats 

were divided into eight groups of five animals each and were fasted overnight (24 hours) but 

with free access to water. Group 1 received 1ml of normal saline (p.o) and served as control, 

Group II received loperamide (5mg/kg p.o), Group III, IV, and V received Aqueous Leaf 

Extract of Albizia zygia (ALEAZ) 200, 400, 600mg/kg respectively, while Group VI, VII and 

VIII received Crude Leaf Extract of Albizia zygia (CLEAZ) 200, 400 and 600mg/kg p.o 

respectively. Five minutes later 0.5ml of 3% charcoal meal suspension in 5% suspension of 

tragacanth powder was administered orally to each animal. All the animals were sacrificed by 

stunning 30mins later while the distance traveled by the charcoal plug from pylorus to caecum 

was determined and expressed as a percentage of the total length of the small intestine.  

Statistical Analysis 

Results were expressed as mean ± S.E.M. One-way ANOVA was used for analysis followed by 

Tukey’s multiple comparison test were used to compare means between treatment and control 

groups and between treatment (ALEAZ) and treatment (CLEAZ) groups. Differences between 

means were considered significantly different (p< 0.05) using Graph Pad Prism version 9.0 for 

Windows (Graph Pad Software, San Diego, California, USA) [10]. 

RESULTS AND DISCUSSION 

Following reports from Okoye et al., 2021 [10], aqueous and crude leaf extracts of Albizia zygia 

contained flavonoids (+), carbohydrates (+), and cardiac glycosides (+), while only the crude 
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extract contained terpenes even at a higher amount (++) Also, with LD50 ≥5000mg/kg for both 

ALEAZ and CLEAZ. 

Effect of ALEAZ on Gastrointestinal Transit in Rats 

 The movement of the orally administered charcoal meal through the small intestine at doses of 

200,400 and 600mg/kg was significantly decreased from 70.95% to 42.84%, 46.74%, and 

45.88% respectively when compared to the control (Fig. 3). The distance traveled by the 

charcoal plug by rats pretreated with loperamide was 36.84% and was significantly decreased 

compared to control. 

Effect of CLEAZ on Gastrointestinal Transit in Rats 

 In the groups treated with 200, 400, and 600mg/kg of the CLEAZ, the charcoal meal traveled 

33.06%, 38.04%, and 35.28% of the total length of the small intestine and were significantly 

decreased compared with control (70.95%). A dose of 200mg/kg CLEAZ produced a better 

inhibition than loperamide. Also, there was no significant difference in the effect produced by 

200, 400,600mg/kg of aqueous extract compared to the same doses of crude extract. 

 

Figure 3: Percentage distance traveled by a charcoal meal of Normal Saline (Control) 

versus ALEAZ 200, 400, 600mg/kg 
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Figure 4: Percentage distance traveled by a charcoal meal of normal saline compared to 

CLEAZ 200, 400, 600mg/kg 

 

Figure 5: Percentage distance traveled by a charcoal meal of loperamide versus ALEAZ 

200, 400, 600mg/kg 
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Figure No. 6: Percentage distance traveled by charcoal meal of loperamide versus CLEAZ 

200, 400, 600mg/kg 

 

Figure No. 7: Percentage distance traveled by a charcoal meal of ALEAZ 200, 400, 

600mg/kg versus CLEAZ 200, 400, 600mg/kg 

The toxicity test revealed no observable adverse effect or mortality up to 5000mg/kg. According 

to Lorke (1983) in Builders et al., 2016 [16], the extract is suggested to be safe which is in 

agreement with its use in traditional medicine. The Phytochemical evaluation showed the 

presence of flavonoids, carbohydrates, and cardiac glycosides in both the aqueous and crude 

leaf extract. However, only the crude extract contained terpenes even at a higher amount. 

Flavonoids are compounds that exhibit remarkable relaxant activity on the intestinal smooth 

muscles [17]. Also, flavonoids inhibit acetylcholine release in the gastrointestinal tract, prevent 
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intestinal motility and hyper-secretion. The anti-motility property of the extract may be due to 

this constituent [18]. 

The activated charcoal cannot be absorbed in the intestine and, therefore, hinders the absorption 

of chemicals and other substances by the adsorption process [19]. Loperamide, through 

peripheral activation of the µ-opiate receptor in the myenteric plexus, decreases propulsion in 

the gastrointestinal tract [20]. The delay in transit leads to increased net uptake of fluid and 

electrolytes by the mucosa as a result of increased contact time. It also hinders the release of 

acetylcholine from the enteric nervous system and slows the intestine peristaltic activity 

increasing water and electrolyte reabsorption through the bowel [21]. The aqueous and crude 

extracts at doses of 200, 400,600mg/kg significantly retarded intestinal transit compared to 

control (Figure 3 and 4) and the crude extract a dose of 200mg/kg produced a better inhibition 

than loperamide. This is in line with many reports, according to literature, demonstrating that 

gastrointestinal transit can be decreased by several medicinal plant extracts such as Vitis 

vinifera and Psidium guajava [22]. Furthermore, the aqueous and crude extracts at a dose of 

200mg/kg inhibited the transit of charcoal meal more than 400 and 600mg/kg of the same 

extracts (Figures 3 and 4). This observation could be due to ‘therapeutic window’ effect as 

suggested by Tripathi (2013) [23]. In other words, it could be that the extract has reached its 

maximum effect at a dose of 200mg/kg. Also, there was no significant difference in the 

reduction of charcoal motion produced by loperamide compared to various doses of the extracts 

(Figure 5 and 6). Similarly, 200, 400,600mg/kg of the aqueous extract did not cause significant 

travel of the charcoal meal compared to the same doses of the crude extract (Figure 7). In this 

study, loperamide reduced intestinal motility and fluid accumulation. Therefore, the ALEAZ 

and CLEAZ could possess antidiarrhoeal action similarly to loperamide. 

CONCLUSION  

Crude extract of Albizia zygia possesses anti-diarrhoeal property and has an inhibitory effect on 

gastrointestinal transit in rats as 200mg/kg of the extract produced a better inhibition than 

loperamide. This, therefore, authenticates the folkloric practice of using it in the 

treatment/management of diarrhoea. 
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