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Abstract: The liver plays a central role in the 

metabolism and clearing of chemicals from the body 

and as such is susceptible to the toxicity from these 

agents. This present study evaluated the sub-chronic 

toxicity of methanol extract of Anacardium 

occidentale leaves on the liver of albino rats. Thirty 

(30) adult albino rats were randomly divided into 

five groups of 6 rats per group. Group 1 (normal 

control) received commercial rat feed and water, 

groups 2-5 received between 125-1000 mg/kg of 

leaf extract of A. occidentale. The treatment lasted 

for 21 days with weekly evaluation of biomarkers of 

liver toxicity. There was a significant (p < 0.05) 

increase in serum levels of aspartate 

aminotransferase (AST), alanine aminotransferase 

(ALT), alkaline phosphatase (ALP), total and 

conjugate bilirubin of 1000 mg/kg extract treated 

rats when compared to the normal control up to the 

3rd week. The histopathological study revealed mild 

portal inflammation without steatosis in the groups 

that received 1000 mg/kg. Therefore, these results 

suggested that methanol leaf extracts of A. 

occidentale could possess hepatotoxic properties at 

high dose after a long administration.  
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INTRODUCTION 

Drug-induced liver injury is a cause of acute and 

chronic liver disease (Kumar et al., 2002). The liver 

plays a central role in detoxifying and clearing 

chemicals and is susceptible to the toxicity from 

these agents. Certain medicinal agents, including 

herbal remedies when taken in overdose and 

sometimes even when introduced within therapeutic 

ranges, may injure the organ and can also induce 

hepatotoxicity (Kumar et al., 2002). Hepatotoxicity 

and drug-induced liver injury also account for a 

substantial number of drug failures, highlighting the 

need for toxicity prediction models (Dixit, 2019) and 

drug screening assays that are capable of detecting 

toxicity early in the drug development process 

(Greenhough and Hay, 2012). Chemicals often 

cause subclinical injury to the liver, which manifests 

only as abnormal liver enzyme tests. Drug-induced 

liver injury is responsible for 5 % of all hospital 

admissions and 50 % of all acute liver failures 

(McNally and Peter, 2006). Liver damage can also 

be caused by drugs, particularly anti-tubercular 

drugs, general anaesthetics, paracetamol and some 

anti-cancer drugs (Singh et al., 2012). 

Liver can sometimes be damaged by some 

chemicals called hepatotoxin, such as galactosamine 

and chloroform (Mohan, 2002). Moreover, steroids, 

vaccines and antiviral drugs which are used as 

therapy for liver diseases, may produce adverse 

effects especially after chronic administration. There 

are more than 900 drugs that can lead to 

hepatotoxicity (Kumar et al., 2002). Liver toxicity 

not only occurs from direct toxicity of the primary 

compound but also from reactive metabolite or 

immunologically-mediated response. This can affect 

hepatocytes, biliary epithelial cells and liver 

vasculature (Singh et al., 2011). Hepatotoxic 

response generated by chemicals depends upon the 

concentration of the toxicant, distinctive expression 

of enzymes and concentration gradient of substance 

in blood covering the acinus (Kedderis, 2006). 

Traditional healing practices, also known as 

alternative or complementary medicine are now 

wide spread amongst about 80 % of the population 

of developing countries. In view of the scarcity of 

reliable liver-protective drugs in modern medicine, 

hepatoprotective drugs from plant sources seem to 

be the alternatives.  

Cashew leave is rich in anacardic acid, cardanol and 

cardol along with other alkyl phenolic compounds 

(Trevisan et al., 2006). It is also evident to have 

monomeric phenols, flavonoids, glycosides such as 

myricetin and quercetin hexoside, pentoside, 

rhamnosides and glycosidic anthocyanidins which is 

responsible for its pharmacological properties 

(Michodjehoun-Mestres et al., 2009). The leaves are  

 

 

also rich in alkaloids, essential oils, tannins 

(Ayepola and Ishola, 2009), saponins, cardenolides 

and others (Onasanwo et al., 2012).  

A. occidentale is known for its analgesic and 

gastroprotctive activities (Behravan et al., 2012). 

Vanderlinde et al. (2009) reported that the acetone 

extract of cashew stem bark in rodents contains 

antibodies, and has anti-inflammatory and 

antinociceptive effects. The dichloromethane extract 

of cashew leaves is also suggested to have an 

analgesic effect on rats (Onasanwo et al., 2012).  

Boiled extract from the new leaves of cashew is 

commonly used for wound healing (Mazzetto et al., 

2009), while the adult leaf extract inhibits the action 

of the enzyme tyrosinase, demonstrating a 

therapeutic potential for skin pigmentation problems 

(Abdul et al., 2008). In order to validate the safety 

of herbal remedies, their effect on hepatic function 

needs to be investigated. This study aimed at 

evaluating the sub-chronic toxicity of Anacardium 

occidentale leaves on hepatic function indices in 

albino rats 

MATERIALS AND METHODS 

Reagents/Chemicals 

The chemicals and reagents used for this study were 

of analytical grade, Kits for the assay of ALT, AST, 

ALP and Total Bilirubin were from Randox 

Laboratories LTD., United Kingdom 

Plant collection and Identification  

Fresh leaves of Anacardium occidentale were 

collected from its natural habitat at Michael Okpara 

University of Agriculture, Umudike and identified 

by Dr. G. Omosun of Plant Science and 

Biotechnology Department. MOUAU. The Voucher 

specimen number PSB/2019/72 was deposited in the 

Herbarium.   

Preparation of plant extract 

The plant was extracted by the cold maceration 

method. The cashew leaves were washed, cut into 

pieces, dried at room temperature and pulverized 

into coarse powder. The plant material (500 g) was 

macerated in 2.5 L of 80 % methanol for 72 h with 

intermittent shaking at 3 h interval. The extract was 

then filtered using Whatman No. 1 filter paper and 

concentrated in vacuo using rotary evaporator at 40o 

C. The yield of the extract was stored in the 

refrigerator at 4o C until the time of use.  

Experimental animals 

Adult female Wistar albino rats (110-150 g) used in 

the study were acquired from the animal unit of the 
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College of Veterinary Medicine, Michael Okpara 

University of Agriculture, Umudike, Abia State, 

Nigeria. The animals were acclimatized in the 

laboratory for 14 days and were fed with standard 

feed (Virgin Feeds, Umuahia, Nigeria), with free 

access to water. The study was carried out in 

accordance with the Organization for Economic and 

Development (OECD) principles on Good 

Laboratory Practice (GLP) (OECD 2001). Prior 

ethical approval (Code number, UMSE/06/012) was 

obtained from the Ethical Committee on the use of 

Laboratory Animals of the College of Veterinary 

Medicine, Michael Okpara University of 

Agriculture, Umudike, Nigeria. 

Experimental design 

After acclimatization, 30 animals were divided into 

5 groups with 6 animals in each group and treated as 

follows;  

Group I: Normal control received 0.2ml distilled 

water  

Group II: received orally 125 mg/kg of extract  

Group III: received orally 250 mg/kg of extract   

Group IV: received orally 500 mg/kg of extract   

Group V: received 1000 mg/kg of extract  

  

Assay for Biochemical Parameters 

Biochemical analysis was performed on serum 

obtained after centrifugation of white blood (without 

Anticoagulant) at 2500 rpm for 5 min. Standardized 

diagnostic kits (Randox by Randox laboratories 

LTD., United Kingdom) was used for the 

determination of the following biochemical 

parameters: Alanine Aminotransferase (ALT), 

Aspartate Aminotransferase (AST), Alkaline 

Phosphatise (ALP), Total bilirubin and Conjugate 

Bilirubin. 

Determination of Liver Function activities 

Two (2) rats were randomly sacrificed weekly and 

blood was collected through cardiac puncture then 

centrifuged at 2500 rpm for 5 min to obtain the 

serum. The liver function biomarkers were 

estimated at weekly interval. Serum Aspartate 

aminotransferase, alkaline phosphatase, alanine 

aminotransferase Total bilirubin and conjugated 

bilirubin were determined using Randox 

commercial kits according to the method of Reitman 

and Frankel (1957).  

Histopathological Examination 

The animals were humanely sacrificed at the end of 

the study and Sections of the liver were prepared for 

histopathological examination. The samples were 

fixed in 10 % phosphate buffered formalin for a 

minimum of 48 hours. The tissues were 

subsequently trimmed, dehydrated in 4 grades of 

alcohol (70 %, 80 %, 90 % and absolute alcohol), 

cleared in 3 grades of xylene and embedded in 

molten wax. On solidifying, the blocks were 

sectioned, 5um thick with a rotary microtome, 

floated in water bath and incubated at 60 oC for 30 

min. The 5 um thick sectioned tissues were 

subsequently cleared in 3 grades of xylene and 

rehydrated in 3 grades of alcohol (90 %, 80 % and 

70 %). The sections were then stained with 

Haematoxylin for 15 min. Blueing was done with 

ammonium chloride. Differentiation was done with 

1% acid alcohol before counter staining with Eosin. 

Permanent mounts were made on degreased glass 

slides using a mountant, DPX (Distrene, Pasticizer 

and Xylene). 

Slide Examination 

The prepared slides were examined with a MoticTM 

compound light microscope using x4, x10, and x40 

objective lenses. The photomicrographs were taken 

using a MoticTM 5.0 megapixels microscope camera 

at x160 and x400 magnification. 

Statistical analysis 

Statistical analysis was performed with analysis of 

variance (ANOVA). The results are expressed as 

mean ±SEM, and LSD test was used to test for 

significant difference between means with p < 0.05 

considered significant. 

RESULTS  

Effect of the extract on total bilirubin 

There was a significant (p < 0.05) and progressive 

increase the total bilirubin concentration in the 1000 

mg/kg treated group only throughout the 3 weeks of 

the experiment (Table 1).The increase in the other 

groups were not significant (p > 0.05). 

Effect on AST concentration 

The extract at 1000 mg/kg significantly (p ≤ 0.05) 

elevated the serum activity of AST when compared 

with the control group (Table 2). The elevation in 

the other treatment groups was not significantly (p ≥ 

0.05) different.  

Effect on ALT concentration 

There was a significant (p < 0.05) and progressive 

increase the ALT concentration in the 1000 mg/kg 

treated group throughout the 3 weeks of the 

experiment (Table 3). The increase in the other 

groups became significant (p < 0.05) from the 2nd 

week of treatment. 

Effect on ALP concentration 

The effect of the extract on serum ALP level was 

significantly (p < 0.05) manifested only at 1000 
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mg/kg with a time-dependent increase from week 1 

to week 3 (Table 4). 

Histopathology  

Photomicrographs of the liver from the normal 

control group showed well preserved liver 

architecture.  Similarly liver sections of the groups 

treated with 125, 250 and 500 mg/kg revealed  

 

 

 

 

normal architecture (Figures 2, 3 and 4). However 

liver section of the group that received 1000 mg/kg  

of the extract showed mild portal inflammation 

without interface necrosis or fibrosis (Figure 5) 

 

 

 

 

Table 1: Effect graded doses of Anacardium occidentaleleave extracton Total Bilirubin Activity (U/L) 

 

Groups (mg/kg) Week 1 (mg/kg) Week 2 (mg/kg) Week 3 (mg/kg) 

Normal Control 10.30+0.10 10.30+0.10 9.30+0.10 

1000 16.30+0.14*  23.00+0.85* 33.00+0.85*  

500 12.40+0.28 11.80+0.42 14.90+0.42 

250 11.75+0.21 12.75+0.21 12.75+0.21 

125 10.7+0.14 12.70+0.14 11.50+0.14 

 * p < 0.05, n=6 

 

Table 2:  Effect of the extract AST on (Aspartate transferase) Activity (IU/L) 

 

Groups (mg/kg) Week 1 (mg/kg) Week 2 (mg/kg) Week 3 (mg/kg) 

Normal Control 17.20+0.20 17.40+0.20 17.10+0.20 

1000 24.10+0.99* 30.10+0.42* 39.60+0.28e 

500 18.30+0.42 21.30+0.42 21.90+0.42 

250 18.40+0.57 20.10+0.57 20.40+0.57 

125 17.90+0.14 18.20+0.14 18.90+0.14 

  *p < 0.05, n=6 

 

Table 3:  Effect of the extract on Alanine transferase (ALT) Activity (IU/L) 

 

Groups (mg/kg) Week 1 (mg/kg) Week 2 (mg/kg) Week 3 (mg/kg) 

Normal Control 15.00+0.20 15.00+0.20 15.00+0.20 

1000 22.10+0.99* 27.60+0.13* 39.60+0.28* 

500 16.90+0.14 22.90+0.14* 24.40+0.57* 

250 16.70+0.14b 22.20+0.57* 22.70+0.14* 

125 14.50+0.42 20.50+0.50* 21.90+0.42* 

  *p < 0.05, n=6   

 

Table 4:  Effect of the extract on Alkaline Phosphate (ALP) Activity (IU/L) 

 

Groups (mg/kg) Week 1 (mg/kg) Week 2 (mg/kg) Week 3 (mg/kg) 

Normal Control 90.03+2.00 90.03+2.00 90.03+2.00 

1000 108.40+0.28* 121.40+0.28* 141.40+0.28* 

500 92.05+0.21 96.55+0.49 93.55+0.49 

250 91.50+0.14 93.00+0.85 93.40+0.85 

125 92.60+0.57a 91.10+0.14b 92.10+0.14b 

  *p < 0.05, n=6 
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Figure 1. Photomicrographs of the liver from the normal control 

 

 

 

 

 

 
Figure 2. Photomicrographs of the liver from the group administered 125 mg/kg of the extract.  
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Figure 3. Photomicrographs of the liver from the group administered 250mg/kg of the extract.  

 

 

 

 

 

 

  Figure 4. Photomicrographs of the liver from the group administered   500 mg/kg of the extract
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Figure 5. Photomicrographs of the liver from the group administered 1000 mg/kg of the  

extract. 

 

 

DISCUSSION 

The liver is considered to be highly sensitive to toxic 

agents. The study of liver enzymes and protein have 

been found to be of great value in the assessment of 

clinical and experimental liver damage (Vaishwanar 

and Kowale, 2006). Traditional marker of hepatic 

injury, diseases and toxicity is the raised level 

hepatic transaminases (γ-GT, AST and ALT) in 

serum. Such elevations are an indication of liver 

dysfunction (Ideo et al., 2002). A common 

misconception is that the use of natural substances 

in a variety of herbal preparations, cannot present 

toxic events (Obi et al., 2006).  Although there is a 

paucity of published data on toxicity and safety 

profile of medicinal plant remedies, a few reports 

suggest their adverse effects on some organs, 

including liver and kidney (Gude, 2013). In previous 

work, the nuts, kernels and leaf extract of cashew 

tree have demonstrated nutritional and biochemical 

health benefits (Ikyembe et al., 2014). In addition, 

extracts from stembark of cashew have also been 

reported to have effects (Oyesomi and Ajao, 2011). 

However, the evaluation of its safety and toxic 

potential is important and this is currently available.  

The results obtained in this study are similar to the 

findings of Madinah et al., (2015). Elevated serum 

total bilirubin level from week 1 to week 3 observed 

in this study may be due to defective excretion of 

bile by the liver which indicates the loss of integrity 

of the liver and necrosis. This leads to increase in the 

binding, conjugating and excretory capacity of 

hepatocytes, which is proportional to the erythrocyte 

degeneration rate (Singh et al., 1998). Level of 

bilirubin increases in diseases such as obstruction of  

 

biliary excretion (into duodenum), hemolysis and in 

defects of hepatic uptake and conjugation of 

bilirubin such as in Gilberts disease (Pessayre et al., 

1999). It was also observed in this study that the total 

bilirubin concentration was significantly higher than 

the conjugate bilirubin. This is in accordance with 

the studies by Tilley et al., (2000) who stated that, if 

the value of conjugated or direct bilirubin is low and 

that of total bilirubin is high, it is an indication of 

hepatic cell damage or bile duct damage. 

Possibly, the metabolic stress imposed on the liver 

by the extract at 1000 mg/kg stimulated the enzyme 

activities to offset the stress (Qian and Nihorimbere, 

2004). It has been suggested that there may be 

increased activities of various enzymes in some 

organs under conditions of stress (Meditext, 1997; 

Adeyemi and Akanji, 2010; Okonkwo et al., 2010).  

The fact that the levels of the enzymes were 

maintained in the liver in all groups of the rat except 

in 1000 mg/kg group from week 1 to 3 means that 

the extract has no membrane labializing effect on 

these organs. Enzyme activities in the organs are 

often used as ‘marker’ to ascertain early toxic effects 

of foreign compounds (Adesokan and Akanji, 2004). 

ALP is a membrane bound enzyme while ALT and 

AST are cytosolic enzymes. These enzymes are 

highly concentrated in the liver and are only found 

in the serum in significant quantities when the cell 

membrane becomes leaky or completely ruptured 

(Cotran et al., 2009; Jitendra et al., 2009; Hasanein 

et al., 2016). 

The mild portal inflammation without interface 

necrosis or fibrosis and no steatosis in 1000 mg/kg 
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treated rats suggest that at high dosage of the extract, 

there was an inflammation. 

CONCLUSION 

Cashew leaves may alter liver status to exhibit toxic 

effects, particularly at high dose and prolong 

administration. Therefore moderate doses and short 

course should be maintained when using cashew 

leaves for treatment of diseases. 
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