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ABSTRACT 

This study investigates the effects of ethanolic extract of Anacardium occidentale on paracetamol 

induced liver toxicity in Wistar rats. Twenty (20) Wistar rats were randomly divided into four (4) groups 

of five (5) rats each. The groups were designated as follows; A, B, C and D. Group A served as the 

normal control, group B served as the paracetamol treated control and received 1000 mg/kg of 

paracetamol only, group C received 1000 mg/kg of paracetamol then treated with 250 mg/kg of A. 

occidentale extract, group D received 1000 mg/kg of paracetamol then treated with 500 mg/kg of A. 

occidentale extract for 4 weeks respectively. After the last day of administration, the rats were 

anaesthetized and their blood samples collected for analysis. The result revealed a significant 

decrease (P<0.05) in ALT, ALP, and AST in the groups treated with A. occidentale compared to the 

paracetamol treated groups. It can be deduced that A. occidentale has the potential of protecting the 

liver against paracetamol induced hepatotoxicity .and thus, should be recommended in the 

management of liver disorders. 
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1.0 INTRODUCTION 

The liver is the key organ in the regulation of homeostasis. It fights against the hazards of harmful 

drugs and chemicals by metabolism and during metabolism free radicals are generated which could 

cause liver damage [1]. Liver injury can be induced by so many factors such as acetaminophen, 

carbon-tetrachloride (CCl4), ethanol etc. 

Paracetamol, sometimes called acetaminophen is one of the most common analgesics and antipyretic 

drugs often used around the world to treat pains and mild feverish conditions [2]. In 1989, it was one 

of the most common causes of death in the United Kingdom (UK) [3]. Toxic doses of paracetamol 



 

 

could cause serious abnormalities in the liver function and sometimes could lead to death [4]. These 

toxic effects occur when there is saturation of the liver enzymes catalyzing the normal conjugation 

reactions, thereby causing the drug to be metabolized by the mixed function oxidases [5]. The 

resulting toxic metabolized, N-acetyl-p-benzoquinone imine (NAPQI) is inactivated by conjugation with 

glutathione, but when there is depletion of glutathione, the toxic intermediate accumulates and reacts 

with nucleophilic constituents in the cell causing damage. 

The use of medicinal plants in the management and treatment of ailments in both developed and 

developing countries is on the increase. Their medicinal values are indisputable; however, their 

toxicities could sometimes limit their clinical effect. Medicinal plants have been known to have 

antioxidant compounds which are valuable in the treatment of liver disorder and protection against 

chemical poisoning and environmental toxins [6]. An example of a medicinal plant is Anacardium 

occidentale 

A. occidentale commonly known as cashew is a member of the Anacardiaceae family. The bark and 

leaf of the tree are used for medicinal purposes while the fruit has market value as food. The root and 

stem have been reported to have anti-inflammatory [7] and antidiarrhoea activity [8]. The extract of 

the leaf of A. occidentale has been reported to be having antidiabetic [9,10], antimicrobial [11] and 

antibacterial activity [12]. The leaf of A. occidentale contains phytochemical constituents like tannin, 

saponin, and flavonoids which are known to have antioxidant properties [13]. The leaves and barks 

are also used in Brazil in the treatment of psoriasis, eczema, cough, genital problems, bronchitis and 

intestinal colic [14]. The fruits are rich in vitamins, minerals and other essential nutrients which have a 

high amount of vitamins and mineral salts [15]. 

The aim of this study was to biochemically evaluate the hepatoprotective effect of ethanolic extract of 

the leaf of A. occidentale on paracetamol-induced liver toxicity in Wistar rats. 

2.0 MATERIALS AND METHODS 

2.1 Experimental Animals 

A total of twenty (20) albino rats weighing between 200-220 g were used in this study and were 

procured from the animals house of the Faculty of Basic Medical Sciences Gregory University, Uturu, 

Nigeria. Ethical clearance was obtained before commencement from the research and ethical 



 

 

committee of the college for animal care and use, Gregory University, Uturu which is in compliance 

with the National regulation for animal research. The rats were kept in standard cages under normal 

temperature and fed with guinea feed and water ad libitum. They were allowed to acclimatize for a 

period of two weeks before administration 

2.2 Preparation of the plants extract 

Fresh leaves of A. occidentaled were collected from Uturu and washed in a bowl of water to remove 

dirt and debris. They were dried under room temperature and later grounded using manual blender 

into a coarse form. 30 g of the coarse powder was macerated in 1000 ml of ethanol for 48 hours and 

then filtered using a filter paper. The filtrate was concentrated using a rotary evaporator which was 

further dried using a thermostat oven into a gel-like form. 

Paracetamol manufactured by Emzor was procured from a reputable pharmacy in Uturu. 

2.3 Experimental procedure 

2.3.1 Acute Toxicity Test (LD50) 

Acute toxicity test described by Lorke [16] was carried out on paracetamol. A total of thirteen rats 

were used. Three groups of three rats each were used in the first phase and were administered 10 

mg/kg, 100 mg/kg and 1000 mg/kg of paracetamol orally. The rats were observed for mortality for 24 

hours. After 24 hours no mortality was recorded and the second phase commenced. Four groups of 

one rat each were administered with 1200 mg/kg, 1600 mg/kg, 2900 mg/kg and 5000 mg/kg of 

paracetamol respectively. The animals were observed for 24 hours for mortality. LD50 was calculated 

using the formula:  

LD50 = √ (a x b)  

Where,   a = Highest dose that gave no mortality 

                b = Lowest dose that produced mortality 

2.3.2 Induction of toxicity 

Fifteen (15) out of the twenty rats were induced with toxicity. 1000 mg of paracetamol was dissolved 

in 100 ml of distilled water giving a concentration 10 mg/ml. 



 

 

2.4 Study design 

The rats were randomly divided into four (4) groups of five rats each designated as groups A, B, C 

and D. The administration was given as follows; 

GROUP A: Normal control and received 2 ml/kg of distilled water  

GROUP B: Paracetamol treated control and was administered 1000 mg/kg body weight  

GROUP C: 1000 mg/kg of paracetamol + 250 mg/kg body weight of the extract. 

GROUP D: 1000 mg/kg of paracetamol + 500 mg/kg body weight of the extract. 

The administration was given orally, once daily between the hours of 10 am and 12 pm for a period of 

28 days. At the end of the experiment, the rats were sacrificed using cervical dislocation method and 

dissected. The thoracic cavity was opened and blood samples were collected via cardiac puncture 

using sterile syringes and put in EDTA tubes. The blood samples were then centrifuged at 3,000rpm 

for 10minutes using bench top centrifuge (MSE, Minor, England) and the serum was analyzed for 

hepatic marker enzymes: Alanine aminotransaminase (ALT), Aspartate aminotransaminase (AST) 

and Alkaline phosphatase (ALP). The liver function analysis for serum levels of ALT, ALP, and AST 

were determined using standard methods [17,18]. 

2.5 Statistical Analysis 

Data were presented as Mean ± SEM (Standard Error of Mean) and was analyzed using one way 

Analysis of Variance (ANOVA). This was achieved with the use of the Statistical Package for Social 

Sciences (SPSS) software (V20, USA). The results were considered statistically significant at P<0.05 

level of significance. 

3.0 RESULT 

3.1 LD50 of paracetamol 

The LD50 of paracetamol was calculated to be 2154.07 mg/kg as follows  

A= maximum dosed with 0% mortality is 1600 mg/kg 

B= minimum dosed with 100% mortality is 2900 mg/kg 

LD50= √  



 

 

√1600x 2900= √46400000 

LD50= 2154.06 mg/kg 

Table 1: Phases of the acute toxicity level test of paracetamol 

Dosage mg/kg body 

weight 

 

Mortality 

Phase I 

Group 1 10 0/3 

Group 2 100 0/3 

Group 3 1000 0/3 

Phase II 

Group 1 1200 0/1 

Group 2 1600 0/1 

Group 3 2900 1/1 

Group 4  5000     1/1  

 

3.2 Biochemical Analysis - Level of Serum liver enzymes 

The result in Table 2 shows a significant increase (P<0.05) in the serum level of ALT, AST, and ALP 

in paracetamol treated rats. However, there was a significant decrease (P<0.05) in the serum level of 

ALT, AST, and ALP when treated with different doses of A. occidentale.  

Table 2: Effect of A. occidentale and paracetamol on liver enzymes 

Enzyme              Group A               Group B                Group C             Group D 

ALT (U/L)       15.33 ± 3.52
a
     65.66 ± 5.81

ab 
      39.66 ± 0.88

abc
      32.00 ± 1.73

b
 

AST (U/L)       13.00 ± 1.15
a
     58.66 ± 0.88

ab 
      39.00 ± 1.52

ab
       29.33 ± 0.88

b
 

ALP (U/L)       27.33 ± 1.45
a
     96.00 ± 8.71

ab
       55.33 ± 1.85

abc
      40.66 ± 2.96

b
 

Subscripts of the same alphabets show significance at the level of P<0.05; 

All values are expressed as Mean ± S.E.M for each group. 

Group A – normal control; Group B – Paracetamol – treated; Group C – Paracetamol + 250 mg/kg of extract; 

Group D– Paracetamol + 500 mg/kg of extract 

 



 

 

4.0 DISCUSSION 

Disorders of the liver have raised a great concern in the health care system. Though Liver protective 

drugs may not be readily available, medicinal plants could play an important role in the management 

of liver disorders. Hepatotoxicity is being associated with liver damage and serves as a diagnostic 

tool. The mechanism of hepatotoxicity of paracetamol was reported by Hazai et al. [5], in which they 

explained that toxicity occurs due to its active metabolite N-acetyl-pbenzoquinoneimine (NAPQI). 

NAPQI is known to exert its toxicity through its oxidative effect on cellular proteins, which induces lipid 

peroxidation. The toxic peroxidative products cause widespread damage of macromolecules.  

The activities of enzymes ALT, AST, and ALP in serum are used routinely to assess the functional 

status of the liver both in clinical and experimental settings. The hallmark of paracetamol 

hepatotoxicity is the presence of elevated serum enzymes [19] An elevated level of these serum 

enzymes in the paracetamol treated group indicates liver dysfunction when compared to that of group 

A and other treated groups. Groups treated with A. occidentale significantly reduced the level of the 

enzymes when compared with the paracetamol treated group; with the higher dose having a more 

protective effect. This reduction could be due to the presence of polyphenols and flavonoids in the 

extract which acts as an antioxidant [20]. This shows that the ethanolic extract of A. occidentale could 

maintain the functional capacity of the liver. This is in agreement with reports of [21,22]. However, it 

contradicts the work of Famurewa et al. [23] who reported a significant increase in ALT when treated 

with aqueous extract of A. occidentale stem-bark at a dose of 400 mg/kg. The lowering of enzymes 

level is a definite indication of hepatoprotective action of the drug [24]. Hepatoprotective action may 

be due to the prevention of the leakage of intracellular enzymes by its membrane stabilizing activity 

[22]. 

5.0 CONCLUSION 

Findings from this research indicate that high doses of paracetamol could result in hepatic damage 

and ethanolic extract of A. occidentale leaf has the potential of protecting the liver against 

paracetamol induced hepatotoxicity. This hepatoprotective activity could be of great therapeutic 

potentials to clinicians and is attributed to the antioxidant activities. It is recommended that the 

ethanolic leaf extract of A. occidentale should be used in the management of liver disorders 
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