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ABSTRACT: Abrus precatorius seed is used in traditional medicine for the treatment of numerous diseases 

which include hepatitis, fever and asthma. The effect of Abrus precatorius seeds aqueous extract in the liver of 
Wistar rats was investigated in this study. The median lethal dose (LD50) of Abrus precatorius seeds aqueous extract 

was determined via intraperitoneal (i.p.) rout of administration before screening the effect of the extract on the liver. 

In this study, age matched Wistar rats (180-190 g) were grouped into four with five rats per group. The treatment 
groups were administered 0.025 mg/kg, 0.05 mg/kg and 0.10 mg/kg aqueous extract of A. precatorius seeds (i.p) 

while the control group was administered 10 ml/kg distilled water (i.p) daily for fourteen days. At the end of the 

study, the activity of enzymes (alanine transaminase [ALT], aspartate transaminase [AST] and alkaline phosphatase 
[ALP]) present in the serum and liver homogenate was evaluated. The relative organ (liver) weight (ROW) and the 

effect of the extract on the histology of the liver were also determined. The results showed that the LD50 of A. 

precatorius seed was 0.35 mg/kg (i.p). A. precatorius seed extract caused an increase in ROW and in the activity of 
enzymes (ALT, AST and ALP) at 0.05 and 0.10 mg/kg when compared with the control. Pathological changes were 

observed in rat liver of treatment groups. In conclusion, the aqueous extract of A. precatorius seeds could be toxic 

to the liver and caution should be exercised in its use in traditional medicine. 
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There is a wide spread increase in the use of medicinal 

plants as herbs for the management and treatment of 

diseases in recent years without considering their side 

effects. This has led to the increase in studies that have 

to do with the effects and safety of medicinal plants 

used for the treatment of various diseases. Many of 

these studies were carried out preferably on mammals 

over long-term or short-term period involving detailed 

biochemical and organ system analyses (Ekor et al., 

2010; Zhou et al., 2013). Toxic compounds are often 

concentrated in specific parts of the plant (Roberts and 

Smith, 2004; Ekor, 2013). In some plants, the toxins 

are located in the fruits or seeds, in others, the toxin 

may be contained in the leaves or roots (Roberts and 

Smith, 2004). Medicinal plants used mostly in 

traditional medicine have strong scientific evidence as 

regards their biological activities. However, most of 

these plants with medicinal properties lack clinical 

data in support of the efficacy and safety of the plant 

after use for treatment of diseases (Ekor et al., 2010; 

Kasilo and Trapsida, 2011; Raynor et al., 2011). There 

are reports from literature that ingestion of a toxic 

plant substance can cause a variety of symptoms 

including, gastrointestinal disturbances (vomiting, 

diarrhea and constipation), headache, insomnia, liver 

or kidney damage (Edgar  et al., 2011; Dunnick and 

Nyska, 2013; Ekor, 2013). Studies have also shown 

that the dose and route of administration are some of 

the important criteria for determining the toxicity of a 

particular substance (Bernard and Clovis, 2014; 

Dunnick and Nyska, 2013; Ekor, 2013). Thus, it is 

important to carry out toxicity studies on medicinal 

plants in order to ascertain its safety after ingestion. 

Abrus precatorius Linn (Fabacease) is a slender, 

annual climbing shrub. It grows in tropical climates 

such as West Africa, India, Sri Lanka, Thailand, the 

Philippine Islands, South China and North America. 

The seeds are scarlet-red in color and it has a peculiar, 

dark spot at the hilum. The seeds are commonly known 

as Rosary pea, crab's eye and Oju ologbo in south-

western Nigeria (Sunday et al., 2013a).  The leaves 

and roots have sweet taste and they are traditionally 

used to cure fever, stomatitis, asthma and bronchititis 

(Kirtikar et al., 1987). Gallic acid, glycyrrhizin and 
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trigonelline are potent antioxidants present in the plant 

(Lakshmi et al., 2006). In China the herb of A. 

precatorius is used as a folk-medicine for the 

treatment of bronchitis, laryngitis and hepatitis 

because of their platelet inhibiting activity (Kuo et al., 

1995). Abrus precatorius have been reported to have 

anti-arthritic effect (Georgewill and Georgewill, 

2010), anti-diabetic property (Monago and Alumanah, 

2005) and antimicrobial activity (Adelowotan, 

2008).In this study, the potential hepatotoxic effect of 

aqueous extract of Abrus precatorius seeds in the liver 

of Wistar rats was investigated due to its use in 

traditional medicine. 

 

MATERIALS AND METHODS 
The animal experiments were performed according to 

the approved guidelines of Obafemi Awolowo 

University research ethics committee. 

 

Plant collection and extraction: Dry seeds of A. 

precatorius plant, were obtained from a local market 

in Ile-Ife (Osun state) and identity of the plant was 

confirmed by Mr. G. Ibhanesebhor of the Department 

of Botany, Faculty of Biological Sciences, Obafemi 

Awolowo University, Nigeria. A specimen (voucher 

number 16282) was subsequently deposited at the 

Herbarium, Obafemi Awolowo University, Ile-Ife, 

Nigeria. Dried seeds of A. precatorius were powdered, 

macerated in distilled water overnight and then filtered 

using muslin cloth and cotton wool in funnel. The 

filtrate was then concentrated into a solid paste in 

vacuo at 45oC using a rotary evaporator (Sunday et al., 

2013a). The solid paste was then freeze dried and 

stored in a desiccator until it was needed for use.  

 

Animals: Twenty age matched Wistar rats of both 

sexes weighing between 150-200g were obtained from 

Animal House, Department of Pharmacology, Faculty 

of Pharmacy, Obafemi Awolowo University, Ile-Ife, 

Nigeria. They were kept in well ventilated 

polypropylene cages with steel grid floors and were 

given standard feed (produced by Ola Dokun, Ibadan, 

Nigeria) and water ad libitum. They were acclimatized 

with the environment at ambient temperature under 

natural day light/night conditions for two weeks before 

the start of the experiment. 

 

Acute toxicity studies (Median Lethal Dose 

Determination): The study was carried out using the 

method of Lorke (1983). In the first phase, nine Wistar 

rats were randomly divided into three groups of three 

rats each. Each group (1-3) was administered 10, 100 

and 1000 mg extract/kg body weight via 

intraperitoneal (i.p.) route. The rats were kept under 

laboratory ambient conditions and observed for signs 

of toxicity which include but not limited to respiratory 

distress, change in body weight and mortality for the 

first critical four hours and there after daily for 

fourteen days. In the second phase of the study, lower 

doses were administered to another fresh set of three 

groups of three rats each because 10 mg/kg caused 

100% mortality. The animals were examined for gross 

behavioural changes and mortality. At the end of the 

study the median lethal dose (LD50) was calculated 

(Lorke, 1983). 

 

Determination of biochemical parameters in Wistar 

rat serum and liver homogenate: The rats were 

randomly sorted into four groups of five rats per group. 

The treatment groups were administered 0.025 mg/kg, 

0.05 mg/kg and 0.10 mg/kg aqueous extract of A. 

precatorius seeds via intraperitoneal (i.p) route while 

the control group was administered 10 ml/kg distilled 

water (i.p) daily for fourteen days. On the 15th day of 

the experiment, the rats one at a time were sacrificed 

under diethyl ether anaesthesia. Blood was collected 

by cardiac puncture into plain bottles and the liver of 

rats was immediately harvested. A section of the liver 

was taken and used for histological analysis while the 

remaining section was homogenized with sucrose 

solution [1g of liver/10ml of sucrose solution] (Alabi 

et al., 2013; Sunday et al., 2019). The blood collected 

in plain bottles was allowed to stand for 5 minutes. 

Thereafter, centrifuged at 2500 rpm for 25 minutes and 

the serum were collected and used for analysis of 

biochemical parameters which include alanine 

transaminase [ALT] (Reitman and Frankel, 1957), 

aspartate transaminase [AST] (Schmidt and Schmidt, 

1963) and alkaline phosphatase [ALP] (Englehardt, 

1970) levels. The homogenized liver was centrifuged 

and the supernatant fraction was collected and used for 

evaluation of enzyme activity (ALT, AST and ALP).  

 

Histology: The sections of the liver was placed in a 

tissue cassette and fixed in 10% buffered formalin. 

The tissues were then processed routinely and were 

embedded in paraffin wax. Histological sections were 

cut at 5-6 μm and stained with routine Haematoxylin 

and Eosin for microscopic assessment (Desmet, 2003). 

The relative organ to body weight ratio (ROW) of each 

rat was calculated as follows: 

 

𝑅𝑂𝑊 =
𝐴𝑂𝑊

𝐵𝑊𝑆𝐷
 𝑥 100 

 

Where AOW = absolute organ weight; BWSD = 

Body weight of rat on sacrifice day 

 

Statistical analysis: All quantitative data were 

expressed as the mean ± standard error of mean 

(SEM). Statistical analysis was carried out using one 

way analysis of variance (ANOVA) and significant 
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difference between means was assessed by Bonferroni 

t-test at 95% level of significance using Primer 

(version 3.01). 

 

RESULTS AND DISCUSSION 
Median Lethal Dose (LD50): The median lethal dose 

for Abrus precatorius seeds aqueous extract in Wistar 

rats was 0.35 mg (i.p.) 

 

Effect of Abrus precatorius aqueous seed extract on 

liver enzyme activity: The extract caused a significant 

(P< 0.05) increase in aspartate transaminase, alanine 

transaminase and alkaline phosphatase enzymes 

activity in the serum and liver homogenate of Wistar 

rats at 0.05 mg/kg and 0.10 mg/kg when compared 

with the control (Figure 1 and Figure 2).  

 

 
Fig 1: Effect of A. precatorius seed extract on some enzymes in 

Wistar rat liver homogenate. Values are mean ± SEM; n = 5; 

Alanine transaminase (ALT), aspartate transaminase (AST) and 
alkaline phosphatase (ALP);٭Significantly different from control 

at P< 0.05 

 

 
Fig 2:Effect of A. precatorius seed extract on enzymes present in 

Wistar rats serum. Values are mean ± SEM; n = 5; Alanine 
transaminase (ALT), aspartate transaminase (AST) and alkaline 

phosphatase (ALP);٭Significantly different from control at P< 0.05 

 

Effect of Abrus precatorius aqueous seed extract on 

relative organ weight: The aqueous extract of A. 

prectorius seed caused a significant (P < 0.05) 

increase in relative organ weight at 0.05 mg/kg and 

0.10 mg/kg when compared with the control (Table 1).  

Table 1: Relative Organ weight 

Groups Control 0.025 
mg/kg 

0.05 
mg/kg 

0.10 
mg/kg 

Liver 2.25 ± 

0.18 

2.20 ± 

0.14 

3.39 ± 

0.16* 

3.50 ± 

0.23* 

Values are mean ± SEM; n = 5 ٭Significantly different from 
control at P < 0.05 

 

Effect of Abrus precatorius aqueous seed extract on 

the histology of Wistar rats liver: The untreated group 

(control) showed well outlined liver histoarchitecture 

(Plate 1) around the central vein while that of the 

treatment groups were distorted.  Abrus precatorius 

seeds extract at 0.025 mg/kg the hepatocytes appear 

laden (plate 2) and 0.05 mg/kg, the histoarchitectural 

disruption of the liver is pronounced, sinusoids appear 

to be collapsing and necrotic cell regimes are 

identifiable (plate 3). At 0.10 mg/kg A. precatorius 

seeds extract the sinusoids of the liver are almost 

completely collapsed, the whole hepatic tissue appears 

to have undergone necrosis and there is total 

disruption of the histoarchitecture of the liver (plate 4). 

 

 
Toxicological studies have to do with the symptoms 

and detection of poisoning, especially by chemical 

substances found in plants (Ekor, 2013; Zhou et al., 

2013). Toxicity can result into adverse cellular, 

biochemical or macromolecular changes which 

include skin irritation, impaired motor coordination, 

organ structure changes or death (Zhou et al., 2013; 

Ekor, 2013, Bernard and Clovis, 2014). The median 

lethal dose (LD50) obtained was 0.35 mg (i.p.) and this 

indicates that Abrus prectorius seed extract is toxic in 

rodent model. This confirms previous reports that 

seeds of A. precatorius are toxic and causes cell death 

due to the presence of a compound known as abrin 
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(Anam, 2001).In this study, A. prectorius seed extract 

caused a dose dependent significant (P < 0.05) 

increase in serum and liver homogenate levels of 

alanine transaminase (ALT), aspartate transaminase 

(AST) and alkaline phosphatase (ALP) enzymes at 

0.05 mg/kg and 0.10 mg/kg when compared with the 

control (Figure 1 and Figure 2). Significant increases 

in the level of these enzymes in the serum signify that 

there might be a leakage of these enzymes from the 

liver due to liver damage (Nyblom et al., 2004). 

Previous toxicological studies carried out on the 

aqueous extract of Abrus precatorius seeds (Sunday et 

al., 2013a) and leaves (Adedapo et al., 2007) reported 

that the extract caused an increase in levels of some 

biochemical and haematological parameters. Toxicity 

studies carried out Abrus precatorius seeds aqueous 

extract also reported that it caused a decrease in body 

weight, feed intake and water intake (Sunday et al., 

2013a). There was no pathological change in the liver 

of rats in the group that was not treated with the extract 

(Plate 1) but progressive and dose dependent changes 

were observed in the liver of animals that were 

administered aqueous extract of A. precatorius seed 

(Plate 2, 3 and 4). There are reports from literature that 

A. preectorius seeds aqueous extract caused 

degenerative changes in the histo-architecture of the 

kidney, lungs and intestine of Wistar rats (Sunday et 

al., 2013b). Aqueous extract of A. precatorius leaves 

have been reported to cause testicular degeneration 

and sperm cell reduction in Albino rats (Adedapo et 

al., 2007). There are reports from literature that A. 

preectorius seeds aqueous extract caused degenerative 

changes in the histo-architecture of the kidney, lungs 

and intestine of Wistar rats (Sunday et al., 2013b). 

Aqueous extract of A. precatorius leaves have been 

reported to cause testicular degeneration and sperm 

cell reduction in Albino rats (Adedapo et al., 2007). 

 

Conclusion:In conclusion, these results indicate that 

intraperitoneal administration of aqueous seed extract 

of A. precatorius could be toxic to the liver hence; 

caution needs to be taken in its use in traditional 

medicine. 
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