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Background: Medicinal plants have been used as therapeutic agents since prehistoric era. Artocarpus altilis (Breadfruit) 

is used in African traditional medicine to treat hypertension with scanty information on its safety profile in animals.  

Objectives: This study was designed to evaluate the toxicological effects of oral administration of methanol extract of 

Artocarpus altilis (MEAA) in rats.   

Materials and Methods: Thirty male Wistar rats were divided into 6 groups of 5 animals each and were treated orally 

with corn oil (control), 100, 250, 500, 1000 and 2000 mg/kg of MEAA for twenty one days.  

Results: MEAA caused insignificant (p>0.05) changes in the activities of serum alanine and aspartate aminotransferases 

(ALT and AST) and alkaline phosphatase (ALP) relative to the control. Cardiac and hepatic AST (114.8±4.8 and 

(111.0±1.0) serum urea (1.1±0.2), creatinine (0.3±0.1), lactate dehydrogenase (17.3±5.8) and creatinine kinase (15.5±4.4) 

were significantly decreased (p<0.05) in rats treated with 2000 mg/kg of MEAA when compared to control [(134.8±5.8 

and 129.7±5.0), 2.94±0.3, 0.4±0.1, 38.5±13.3 and 41.3±2.9]. The MEAA significantly decreased (p<0.05) serum total 

cholesterol and triglyceride while high density lipoprotein- cholesterol (HDL-c) level was increased. Histopathological 

examination of liver, kidney and aorta slides from MEAA- treated rats showed little alteration from the control.  

Conclusions: The MEAA could be safe when used over a long period for therapeutic purposes.  

Keywords: Artocarpus altilis, biochemical indices, lipid parameters, toxicity profile. 

 

INTRODUCTION 
 

Herbal medicine or phytomedicine is recognized as the 

most common form of alternative medicine especially in 

countries with low income. It is used by about 60% of the 

world population in developing and developed countries 

(Rickert et al. 1999; Ogbonnia et al. 2008). Today, 

medicinal plants are increasingly being used in most parts 

of the world as agents for the treatment of skin diseases, 

wounds and as antimicrobial, hypoglycemic, 

hypolipidemic, contraceptive, abortifacients, 

emmenagogues or oxytocic and antihypertensive (Araya 

et al. 2015; Bala et al. 2015;  Ernst et al. 2015 and 

Maione et al. 2015 and). It is a common belief that herbs 

are non-toxic, safer and cheaper when compared to 

modern or synthetic drugs in the treatment of diseases. It 

is now known that severe side effects may occur if some 

herbs are taken over a long period of time. Medicinal 

plants such as Ginseng (Panax species), Madenhair tree  

(Ginkgo biloba) and Liquorice (Glycyrrhiza glabra) 

(Becker, 1996; Rowin and Lewis 1996; Dhom 2010) have  

been linked with adverse effects. Hence, the safety 

evaluation of commonly used herbs is warranted. 

Artocarpus altilis (Parkinson (Fosberg) Moraceae) is a 

flowering tree in the mulberry family. The fruit can be 

eaten cooked or further processed into a variety of other 

foods. It is an excellent source of fibre, calcium, copper, 

iron, magnesium, potassium, thiamine, niacin, 

carbohydrates and vitamins and very low in fat (Rincon et 

al. 2007). In traditional medicine, leaves of this plant are 

used for the treatment of liver disorders, hypertension and 

diabetes (Zerega et al. 2005; Lans, 2006). In vitro studies 

by Nwokocha et al. (2012) supported the folkloric use of 

this plant as antihypertensive remedy . The leaves of this 

plant are also excellent sources of antioxidants such as 

beta-sitosterol and other flavonoids (Wang et al. 2006).  

Studies from our laboratories confirmed the free radical 

scavenging and anti-atherogenic potentials of extracts 

from Artocarpus altilis in vitro and in vivo (Adaramoye 

and Akanni, 2014; Akanni et al. 2014).  Furthermore, 

Delaisse et al. (1980) and Patil et al. (2002) showed that 
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Artocarpus altilis has cathespsin k inhibition activity and 

may prevent bone resorption and/ osteoporosis. Also, 

Artocarpus altilis showed inhibitory effects on 5α-

reductase and may be useful in the selective treatment of 

benign prostate hyperplasia and prostate cancer (Shimizu 

et al. 2000). From the aforementioned, in vivo toxicity 

profile of Artocarpus altilis will give further insights into 

the health benefits of this unique herb. Therefore, this 

study was designed to evaluate the toxicity of methanol 

extract of the stem bark of Artocarpus altilis in male 

Wistar rats. 

 
MATERIALS AND METHODS 

Plant Material and Extraction  

The stem bark of Artocarpus altilis was collected in 

Ibadan (Oyo State) and authenticated at the Forestry 

Research Institute of Nigeria, with the herbarium number 

109796. The stem bark of Artocarpus altilis was air-dried 

and crushed into fine powder. The powdered part was 

defatted with n-hexane and, then extracted with methanol 

using soxhlet apparatus. The extract was concentrated in 

vacuum at 40
0
C with rotary evaporator to dryness.  

 

Study Design 

Thirty male albino rats (Wistar strain) ranging from 140-

150g obtained from Department of Veterinary 

Physiology, University of Ibadan, Nigeria. The animals 

were kept in well ventilated cages at room temperature 

(28–30
0
C) and under controlled light cycles (12-h 

light/12-h dark). They were maintained on normal 

laboratory chow (Ladokun Feeds, Ibadan, Nigeria) and 

water ad libitum. Rat handling and treatments confirm to 

the guidelines of the National Institute of Health (NIH 

publication 85-23, 1985) for laboratory animal care and 

use. These animals were distributed into six groups of five 

animals each and were given a period of two weeks for 

acclimatization before the experiment. The first group 

served as the control and was given corn oil (Vehicle for 

the extract). The second, third, fourth, fifth and sixth 

groups received the methanol extract of Artocarpus altilis 

(MEAA) at a dose of 100, 250, 500, 1000 and 2000 

mg/kg body weight/ day, respectively. The MEAA was 

prepared with corn oil and given daily to the animals by 

oral gavage for twenty-one consecutive days. 

Preparation of Serum 

Blood was collected from the heart of the animals into 

plain centrifuge tubes and was allowed to stand for 1 

hour. Serum was prepared by centrifugation at 3,000 g for 

15 minutes in a Beckman bench centrifuge. The clear 

supernatant was used for the estimation of urea, 

creatinine, triglycerides, total cholesterol, high density 

lipoprotein-cholesterol and enzymes. 

 

Preparation of tissues 

Rats were fasted overnight and sacrificed via cervical 

dislocation 24 hours after the last dose of extract. Liver, 

heart and kidney were quickly removed and washed in 

ice-cold 1.15% KCl solution, dried and weighed. A 

section of liver, aorta and kidney were fixed in 10% 

formalin for histopathological examination. Other parts 

were homogenized in 4 volumes of 50 mM phosphate 

buffer, pH 7.4 and centrifuged at 10,000 g for 15 minutes 

to obtain post-mitochondrial supernatant fraction (PMF).   

 

Biochemical assays 

Protein contents of the samples were assayed by the 

method of Lowry et al. (1951) using bovine serum 

albumin as standard. Serum urea level was determined by 

the method of Talke and Schubert (1965). Serum 

Creatinine level was determined by the method of Jaffe 

(1886). The activities of alanine and aspartate 

aminotransferases of samples (ALT and AST) were 

assayed by the combined methods of Mohun and Cook 

(1957) and Reitman and Frankel (1957).  

The estimation of serum alkaline phosphatase (ALP) 

activity was based on the method of Williamson (1972). 

ALP activity was measured spectrophotometrically by 

monitoring the concentration of phenol formed when ALP 

reacts with disodium phenyl phosphate at 680 nm.  

Serum total cholesterol level was assayed by the method 

of Richmond et al. (1973). The method involved 

enzymatic hydrolysis and oxidation of cholesterol with 

the formation of quinoneimine (an indicator) from 

hydrogen peroxide and 4-aminoantipyrine in the presence 

of phenol and peroxide.  

The serum level of triglyceride was determined by the 

methods of Jacob and Van Denmark (1960) and 

Koditshech et al. (1969). These methods were based on 

the hydrolytic oxidation of triglycerides with the 

formation of glycerol which is substrate for other 

enzymes with the subsequent formation of hydrogen 

peroxide. This then reacts with 4-aminophenazone and 4-

chlorophenol in the presence of peroxidase to give 

quinoneimine which is measured spectrophotometrically 

at 500 nm. The lipoproteins (measured using the 

enzymatic colorimetric method), very low-density 

lipoprotein (VLDL) and low-density lipoprotein (LDL) 

were precipitated by the addition of phosphotungstic acid 

and magnesium chloride. After centrifugation at 3,000 g 

for 10 minutes at 25
0
C, the clear supernatant contained 

HDL fraction was assayed for cholesterol.  The activity of 

serum lactate dehydrogenase (LDH) was determined by 

the method of Zimmerman and Weinstein (1956) 

Creatinine kinase (CK-NAC) in the serum was also 

determined by the method of Stein (1985).  

 

Histology of tissues 

The tissues fixed in 10% formalin were dehydrated in 

95% ethanol and then cleared in xylene before embedding 

in paraffin. Micro sections (4 m) were prepared and 

stained with haematoxylin and eosin (H&E) dye 

(Llewellyn 2009) and were examined under a light 

microscope by a Histopathologist who was ignorant of the 

treatment groups. 

 

Statistical analysis 

All values were expressed as the mean  S.D. of five 

animals per group. Data were analyzed using one-way 
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ANOVA followed by the post-hoc Duncan multiple range 

test for analysis of biochemical data using SPSS (20.0). 

Values were considered statistically significant at p< 0.05. 

 

RESULTS 
There were insignificant (p>0.05) differences in weight-

gain of MEAA-treated rats relative to the control (Table 

1)  . In addition, weight and relative weight of organs 

(liver, kidney and heart) in MEAA-treated rats were 

statistical similar (p>0.05) to the control.  Administration 

of MEAA at all doses caused insignificant (p>0.05) 

effects on the activities of serum alanine and aspartate 

aminotransferases (ALT and AST) and alkaline 

phosphatase (ALP) when compared to the control (Table 

2). Furthermore, MEAA at 100, 250, 500, 1000 and 2000 

mg/kg significantly (p<0.05) increased the levels of HDL-

c by 41, 45, 54, 56 and 77%, respectively when compared 

to the control.There were no significant (p>0.05) 

differences in the levels of serum creatinine and urea in 

rats treated with MEAA (1000 and 2000 mg/kg) (Figure 

1). Strikingly, MEAA at 100, 250 and 500 mg/kg 

significantly (p<0.05) decreased the levels of urea while 

MEAA at 100 and 250 mg/kg decreased creatinine levels 

in the rats (Figure 1).   Administration of MEAA 

produced insignificant (p>0.05) differences in the 

activities of cardiac and hepatic ALT relative to the 

control (Figure 2 and 3). However, MEAA at 500, 1000 

and 2000 mg/kg significantly (p<0.05) decreased the 

activities of cardiac and hepatic AST in the rats (Figures 2 

and 3). The MEAA at all doses significantly (p<0.05) 

decreased the levels of serum CK-NAC and triglyceride 

when compared to the control (Figures 4 and 5). The 

activities of serum LDH and the levels of total cholesterol 

were significantly (p<0.05) decreased in MEAA-treated 

rats, except MEAA at 250 mg/kg (for LDH) and, 1000 

and 2000 mg/kg (for total cholesterol). In figures 6a, 6b 

and 6c, the control slides showed normal and intact 

cytoarchitecture of the liver, aorta and kidney with little 

or no visible lesions. The slides from MEAA-treated rats 

(at low doses; 100, 250 and 500 mg/kg) were very similar 

to controls. At higher doses of MEAA (1000 and 2000 

mg/kg), slide from liver of the rats showed mild necrosis.  

 

DISCUSSION  

The current findings (both biochemical and 

histopathological data) have shown that methanol extract 

of Artocarpus altilis (MEAA) at low doses (100-

500mg/kg) did not cause a significant damage to the 

tissues of male Wistar rats. The body weight-gain, weight 

and relative weight of organs in MEAA-treated rats and 

control were similar. Also, MEAA administration is not 

hepatotoxic nor nephrotoxic since serum ALT, AST, urea 

and creatinine of MEAA-treated rats were statistically 

similar to the control.  

The liver, a vital organ involved in the maintenance of 

metabolic function and detoxification of drugs is 

extremely sensitive to toxic metabolites.  

If its normal metabolic function is hampered due to 

hepatic damage,  there will be elevation in serum levels of 

hepatic markers like ALT, AST, ALP, and bilirubin 

(Payasi et al. 2010). It has been established that AST can 

be found in the liver, cardiac muscle, skeletal muscle, 

kidney, brain, pancreas, lungs, leukocytes and 

erythrocytes, whereas ALT is predominantly present in 

the liver (Rej 1997). The increased levels of serum 

enzymes such as AST and ALT indicate an increased 

permeability and damage and/or necrosis of hepatocytes 

(Goldberg and Watts 1965). Thus, the normal levels of 

serum, hepatic and cardiac ALT and AST observed in this 

study may be an indication that the extract was non-toxic.   

Alkaline phosphatase is a hydrolase which hydrolyzes 

monophosphates at an alkaline pH. It is particularly 

present in the cells which line the biliary ducts of the liver 

and also found in other organs such as bones, placenta, 

kidney and intestine. The membrane bound enzymes like 

ALP and GGT are released into bloodstream depending 

on the pathological phenomenon (Sillanaukee 1996). 

Increase in serum ALP may be considered as an indicator 

of cholestasis in early stages or mild circumstances 

preceding other indicators e.g. hyperbilirubinemia 

(Adedapo et al. 2007). Our study revealed that MEAA-

treated rats had serum ALP activities within the normal 

range and this further support the fact that the extract is 

non-toxic.   

Creatinine is a breakdown product of creatine phosphate 

in muscle, and is usually produced at a fairly constant rate 

by the body depending on muscle mass (Yuegang et al. 

2008) while urea is a major nitrogenous end product of 

protein and amino acid catabolism, produced by liver and 

distributed throughout intracellular and extracellular fluid. 

In kidneys, urea is filtered out of blood by glomerulli and 

is partially being reabsorbed with water (Corbett 2008). 

Creatinine and urea are markers of kidney function and, in 

particular urea is used in differential diagnosis of acute 

renal failure and pre-renal condition where blood urea 

nitrogen–creatinine ratio is monitored (Mitchell and Kline 

2006). In the present study, administration of MEAA 

caused insignificant effects in the levels of urea and 

creatinine of the rats.  

Creatine kinase (CK), also known as creatine 

phosphokinase (CPK) or phospho-creatine kinase is an 

enzyme expressed by various tissues and cell types 

(Hekimsoy et al. 2005). Creatinine kinase catalyses the 

reaction between creatine and adenosine triphosphate 

(ATP) to form phosphocreatine (PCr) and adenosine 

diphosphate (ADP) (Michael et al. 2004). 
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Table 1: Changes in the body weight and relative weight of organs of rats treated with Methanol Extract of Artocarpus altilis (MEAA) for twenty-one days. 

Treatments  

MEAA         Body Weight   Weight gain                 Weight of Organs                       Relative Weight of Organs 

    (mg/kg)     (g)          (g)                      (g)     (as % body weight) 

    Before    After              Liver        Kidney            Heart         Liver  kidney  Heart 

Control 148.0±10.84 179.00±22.36   31.0±3.06     5.36±0.79    1.06±0.18     0.56±0.15  2.92±0.47 0.58±0.10 0.30±0.07 

100 150.0±00.00 175.00±18.71   25.0±4.12     5.28±0.53    1.1±0.07                    0.55±0.05  3.14±0.45 0.65±0.07 0.32±0.04 

250 147.0±05.47 175.00±17.68   28.0±5.03     5.56±0.33    1.18±0.10     0.61±0.06  3.21±0.39 0.67±0.07 0.35±0.06 

500 150.0±00.00 181.25±12.50   31.3±2.70     5.29±0.37    1.12±0.22     0.61±0.13  2.93±0.29 0.62±0.14 0.34±0.07 

1000 151.0±10.84 179.00±12.45   28.0±2.90     5.51±0.35    1.15±0.05     0.56±0.07  3.47±0.18 0.73±0.06 0.35±0.02 

2000 147.0±00.0 173.67±05.77   26.7±3.41     5.24±1.08    1.36±0.14     0.63±0.04  3.17±0.46 0.69±0.05 0.34±0.01 

Data are expressed as mean ± S.D of 5 animals per group 

Control = Animals treated with corn oil alone. 

Table 2: Changes in the levels of some biochemical indices in the serum of rats treated with Methanol Extract of Artocarpus altilis (MEAA) for twenty-one days. 

Treatments 

MEAA     AST   ALT   ALP      HDL- C  

(mg/kg)    (U/L)         (mg/dL)  

Control   31.41±2.15 7.03±2.07 47.84±30.49  341.92±44.16  

100   30.08±4.70 6.33±1.69 39.56±3.29  482.78±83.97*  

250   28.41±4.73 6.51±1.01 42.32±7.45  493.66±69.11*  

500   29.11±6.81 5.84±1.33 49.27±8.39  530.14±92.08*  

1000   28.94±5.26 7.68±1.13 47.30±9.75  532.94±28.08*  

2000   30.73±5.17 6.48 ±0.75 46.00±9.75  603.69±9.17* 

Data are expressed as means  S.D. of 5 animals per group   *Significantly different from control (p< 0.05) 
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 This is a reversible reaction in that ATP can be generated 

from phosphocreatinine and ADP (Bong et al. 2008). In 

tissues and cells that consume ATP rapidly, especially 

skeletal muscle, brain, photoreceptor cells of the retina, 

spermatozoa and smooth muscle, PCr serves as an energy 

reservoir for the rapid buffering and regeneration of ATP 

in situ, as well as for intracellular energy transport by the 

PCr shuttle or circuit (Wallimann et al. 1992). Clinically, 

creatine kinase is assayed in blood tests as a marker of 

myocardial infarction, muscular dystrophy and acute renal 

failure (Schlattner et al. 2006). The activities of CK-NAC 

were significantly decreased in rats given MEAA, 

suggesting the possible protective role of MEAA. The 

enzyme, lactate dehydrogenase (LDH) catalyzes the inter-

conversion of pyruvate and lactate with concomitant 

inter-conversion of NADH and NAD
+
.  

 

 

It converts pyruvate, the final product of glycolysis, to 

lactate when oxygen is absent or in short supply and it 

performs the reverse reaction during the Cori cycle in the 

liver (Joseph et al. 2002). At high concentration of lactate, 

the enzyme exhibits feedback inhibition, and the rate of 

conversion of pyruvate to lactate is decreased (Joseph et 

al. 2001). It is often used as a marker of tissue breakdown 

since it is abundant in red blood cells and can also 

function as a marker for hemolysis (Butt et al. 2002). 

LDH can also be used as a marker of myocardial 

infarction (Selwood and Jaffe 2011). Therefore, the 

observed decrease in the activities of both CK-NAC and 

LDH in MEAA-treated rats is an indication of 

cardioprotective ability of the extract.  

 

 
 

High serum triglyceride level has been reported to be an 

important cardiovascular diseases risk factor (Harnafi et al. 

2009). In this study, MEAA caused a significant decrease in 

serum total cholesterol and triglyceride coupled with 

concomitant increase in HDL-cholesterol level. These findings 

revealed the presence of hypolipidemic agents in the extract and 

also confirmed that the extract may reduce CVD risk factors. 

The results are in consonance with the study of Adaramoye and 

Akanni (2014) which reported the protective effects of extract of 

Artocarpus altilis against dietary cholesterol-induced 

hypercholesterolemia in rats. The histology of aorta, kidney and 

liver slides from rats given MEAA (at low doses; 100, 250 and 

500 mg/kg) revealed normal and intact cytoarchitecture. 

However, at higher doses of MEAA, only the liver slides 

showed mild necrosis with cellular infiltration.   
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CONCLUSION  

 

In conclusion, there were no major changes in body 

weight, weight and relative weight of organs of MEAA-

treated rats. Likewise, biochemical indices and 

histological examination revealed that the tissues of  

 

 

MEAA-treated rats and control were identical. This study 

therefore suggests that the methanol extract of stem bark 

of Artocarpus altilis could be safe when used for 21-days 

for therapeutic purposes.  
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