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1.0 INTRODUCTION 

Acalypha wilkesiena Hoffmanni is classified under the 

family Euphorbiaceae, it is commonly referred to as 

Copper leaf. The genus Acalypha comprises about 570 

species (Riley, 1963), a large proportion of which are 

weeds while the others are ornamental plants. They have 

different unique colour combination in shades of red, 

copper, bronze, purple, white and/or green. This study 

will concentrate on the green coloured Acalypha. 

Acalypha wilkesiana is prominent in the Traditional 

medicinal practice of most tribes in Africa and Asia 

(Mothana, et al. 2008; Duraipandiyan, et al. 2006; 
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ABSTRACT 

Background: Acalypha wilkesiana Hoffmanni commonly has been reported to possess many beneficial 

phytoconstituents. The effect of hexane and ethanol extracts of Acalypha wilkesiana Hoffmannii on lipid profile 

and oxidative stress markers were investigated. Methods: A total of 60 rats were divided into 12 groups with 5 

rats in each group; Group A received 5mls/kg of distilled water /day, group B received 5% of tween 80, group C 

received 20mg of margarine dissolved in 100ml of vegetable oil and group D received low dose (75mg/kg) of the 

Hexane extract only. Rats from group E received high dose (150mg/kg) of the Hexane extract only, group F 

received low dose (75mg/kg) of the Ethanol extract only, group G received high dose (150mg/kg) of the Ethanol 

extract only, group H received 20mg of margarine dissolved in 100ml of vegetable oil for one month after which 

they were treated with atorvastatin10mg/kg while group I received 20mg of margarine dissolved in 100ml of 

vegetable oil for one month after which they were treated with low dose (75mg/kg) of the hexane extract, group J 

received 20mg of margarine dissolved in 100ml of vegetable oil for one month after which they were treated with 

high dose (150mg/kg) of the hexane extract. Other rats from group K received 20mg of margarine dissolved in 

100ml of vegetable oil for one month after which they were treated with low dose (75mg/kg) of the ethanol extract 

while group L (received 20mg of margarine dissolved in 100ml of vegetable oil for one month after which they 

were treated with high dose (150mg/kg) of the ethanol extract. Administration and weighing were done for the 

period of 60days after which the rats were sacrificed under chloroform anesthesia and the heart and blood tissue 

were harvested for Lipid profile and Oxidative stress analysis. Results: Group C (Hypercholesterolemic rats) gave 

a total cholesterol value of 179.30±0.83 and Low Density Lipoprotein (LDL) value of 56.11±0.87, group H 

(Hypercholesterolemic rats treated with atorvastatin10mg/kg) gave a total cholesterol value of 151.3±11.18 and 

Low Density Lipoprotein (LDL) value of 31.93±3.10, group I (Hypercholesterolemic rats treated with the low 

dose of the hexane extract) gave a total cholesterol value of 147.22±15.43 and LDL value of 39.45±5.99, group J 

(Hypercholesterolemic rats treated with the high dose of the hexane extract) gave a total cholesterol value of 

150.13±4.81 and LDL value of 35.68±2.59, group K (Hypercholesterolemic rats treated with the low dose of the 

ethanol extract) gave a total cholesterol value of 171.91±9.08 and LDL value of 54.77±5.77 while group L 

(Hypercholesterolemic rats treated with the high dose of the ethanol extract) gave a total cholesterol value of 

150.15±13.21 and LDL value of 48.43±3.03. Conclusion: Both the low and high doses of the hexane extracts of 

Acalypha wilkesiana significantly reduced both the Total Cholesterol level and the low density lipoprotein (LDL) 

(P-value <0.05) when compared with the Hypercholesterolemic rats. There was a significant increase in the 

antioxidants parameters (Gluthathione Peroxide (GPx), Superoxide Dismutase (SOD), Catalase (CAT)) and a 

reduction in Malondialdehyde (MDA) when compared with the Hypercholesterolemic rats (P-value<0.05). 

 

KEYWORDS: Hypercholesterolemia, Acalypha wilkesiana, Lipid Profile, Oxidative Stress, 

Antihypercholesterolemic activites, Green Acalypha. 
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Sofowora, 1982). In Southern Nigeria, the leaves of this 

plant are eaten as vegetables in the management of 

hypertension, consequent upon which Ikewuchi, et al. 

2008 had earlier monitored the effect of the plants’ leaf 

on plasma sodium and potassium levels of normal 

rabbits; as well as its effect on the plasma and urine 

chemistry of saltloaded rats (Ikewuchi, et al. 2009a). In 

this present research, we investigated the effect of 

hexane and ethanol extracts of Acalypha wilkesiana 

Hoffmannii on lipid profile and oxidative stress markers. 

 

Cholesterol is a fatty substance known as a lipid and is 

vital for the normal functioning of the body. Every cell in 

the body needs cholesterol, which helps the cell 

membranes form the layers and these layers protect the 

contents of the cell by acting as the gatekeeper to what 

things can enter or leave the cell.  The Liver also uses 

cholesterol to make bile, which helps digest foods. 

Having enough Cholesterol is important to our body, but 

having an excessively high level of lipids (Cholesterol) 

in the blood can have an effect on one’s health (NHS 

2015). A lipid panel or lipid profile measures the level of 

specific lipids in the blood, which typically includes 

Total Cholesterol, Low density lipoprotein (LDL), High 

density lipoprotein (HDL), Very low density lipoprotein 

(VLDL) and Triglycerides (TG). Low-density 

lipoprotein (LDL) or “Bad” cholesterol transports 

cholesterol particles throughout the body. LDL builds up 

in the walls of the arteries, making them hard and 

narrow. Very low-density Lipoproteins (VLDL) are 

particles in the blood that transports triglycerides. High-

density lipoprotein (HDL) or “Good” cholesterol picks 

up excess cholesterol and takes it back to the liver where 

it is broken down or passed out of the body as waste 

product. The excess or high cholesterol in the blood 

referred to as Hypercholesterolemia, is a condition that 

worsens human health, leading to blockage of important 

arteries and veins and causing heart attack (NHS, 2015). 

Thus the research is aimed at investigating the effect of 

Acalypha wilkesiana Hoffmanni on the lipid profile and 

oxidative stress in rats. 

 

2.0 MATERIALS AND METHODS 

2.1 Experimental Rats: The rats used were adult wistar 

rats, weight ranging from 100g to 140g. The rats were 

acclimatized for one week before administration 

procedure begun. They were fed standard standard diet 

(Primier Feed Mill Ltd, Edo State) and water ad libitum. 

The handling of animals was carried out in accordance 

with internationally accepted laws governing the use of 

laboratory animals. And medical clearance/ethical 

permission were obtained from the Ethic Committee on 

the use of experimental animals in the Department of 

Pharmacology, University of Benin, number 

EC/FP/019/07. 

 

2.2 Preparation of Extract: The leaves of A. wilkesiana 

were collected fresh from University of Benin, Edo state. 

The leaf was identified by Prof. J.F Bamidele, a 

taxonomist in the Department of Plant Biology and 

Biotechnology, University of Benin. The leaves were air 

dried for three weeks and pulverised to powdered form. 

Maceration extraction was carried out using Hexane and 

Ethanol solvents successively. 400grams of the 

pulverised plant was macerated successively 72hours 

each using n-Hexane and Ethanol solvent. After 

extraction the solvents were allowed to evaporate and 

concentrate in a fume hood. After concentration the 

extracts were stored in a glass jar respectively. 

 

2.3 Experimental Protocol 

A total of 60 rats were divided into 12 groups (A to L) 

with 5 rats in each group. 

Group A served as control and received 5mls/kg of 

distilled water /day. 

Group B received 5% of tween 80 

Group C received 20mg of margarine dissolved in 100ml 

of vegetable oil 

Group D received low dose (75mg/kg) of the Hexane 

extract only 

Group E received high dose (150mg/kg) of the Hexane 

extract only 

Group F received low dose (75mg/kg) of the Ethanol 

extract only 

Group G received high dose (150mg/kg) of the Ethanol 

extract only 

Group H received 20mg of margarine dissolved in 100ml 

of vegetable oil for one month after which they were 

treated with atorvastatin10mg/kg 

Group I received 20mg of margarine dissolved in 100ml 

of vegetable oil for one month after which they were 

treated with low dose (75mg/kg) of the hexane extract 

Group J received 20mg of margarine dissolved in 100ml 

of vegetable oil for one month after which they were 

treated with high dose (150mg/kg) of the hexane extract 

Group K received 20mg of margarine dissolved in 100ml 

of vegetable oil for one month after which they were 

treated with low dose (75mg/kg) of the ethanol extract 

Group L (received 20mg of margarine dissolved in 

100ml of vegetable oil for one month after which they 

were treated with high dose (150mg/kg) of the ethanol 

extract. 

 

2.4 Administration of Extracts: 
The extracts were administered with an orogastric tube. 

Utmost care was taken not to inflict oral or esophageal 

injuries on the rats. 

 

2.5 Collection of Blood Sample for Laboratory 

Assessment 

Administration and weighing were done for the period of 

60days after which the rats were sacrificed under 

chloroform anaesthesia and heart and blood tissue were 

harvested for Lipid profile and Oxidative stress analysis. 

 

2.6 Lipid Profile Analysis 
The blood was collected into plain sample bottles and 

allowed to clot and then the clotted blood was then 

centrifuged and analyzed for lipid profile. Total 

cholesterol (TC), triglyceride (TG), high density 
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lipoprotein (HDL), LDL were measured by standard 

procedures using commercial analytical kit produced by 

Randox Laboratory Limited, United Kingdom. 

 

This was carried out by using standard procedures and 

UV spectrophotometer to read the absorbance of the 

blank, standard and the samples,
[16]

 while the low density 

lipoprotein was calculated using the formula: LDL = TC- 

(TG/5 + HDL). 

 

2.7 Oxidative Stress 

2.7.1 Estimation Of Glutathione Peroxidase (GPx) 

This was determined by the method of Nyman (1959). 

 

Principle: This is based on the oxidation of pyrogallol to 

purpuragallin by peroxidase, resulting to a deep brown 

colouration, which is read at 430nm. 

 

Procedure:  To an aliquot of serum (0.2ml), 2.5ml of 

phosphate buffer, 2.5ml of H2O2, 1.5ml of pyrogallol was 

added. The reaction was allowed to stand for 30mins at 

room temperature. A deep colour was formed, which was 

read at 430nm. 

 

2.7.2 Estimation of Superoxide Dismutase (SOD) 

This was based on the method of Misra and Fridovich 

(1972). 

 

Principle:  The principle upon which this assay is based 

is as follows:  Adrenaline auto-oxidizes rapidly in 

aqueous solution to adrenochrome whose concentration 

can be determined spectrophotometrically at 420nm.  

The auto-oxidation depends on the presence of 

superoxide anions (O
2-

). Superoxide dismutase (SOD) 

inhibits this auto-oxidation by catalyzing the breakdown 

of superoxide anions. 

 

Procedure:   Serum volume of 0.2ml was mixed with 

2.5ml of carbonate buffer and 0.3ml of adrenalin solution 

(freshly prepared). 0.2ml of distilled water was mixed 

2.5ml of carbonate buffer and 0.3ml of adrenalin as 

reference sample. The absorbance was read at 420nm. 

 

2.7.3 Estimation of Catalase (CAT) 
Catalase (CAT) activity was estimated by the method 

described by Cohen et al., (1970). 

 

Principle: This estimation is based on the measurement 

of the rate of decomposition of hydrogen peroxide 

(H2O2), after the addition of the material containing the 

enzyme. 

Catalase catalyses the reaction: 2H2O2                    2H2O +O2 

 

The quantity of hydrogen peroxide decomposed is 

directly proportional to the concentration of the enzyme 

in the sample. The hydrogen peroxide produced is 

measured by reacting it with excess potassium 

permanganate (KMNO4) and the intensity was measured 

at 480nm. 

 

Procedure:  To 0.5ml of serum, 5.0ml of H2O2 was 

added. This was mixed by inversion and allowed to stand 

for 30min. The reaction was stopped by adding 1.2ml of 

phosphate buffer (pH 7.4), 1.5ml of H2SO4 and 7ml of 

KMnO4. These were mixed by inversion and allowed to 

stand for 30min. The absorbance was read at 480nm 

within 30- 60seconds against distilled water. The enzyme 

blank was ran simultaneously with 1.0ml of distilled 

water instead of H2O2. 

 

2.7.4 Estimation of Malondialdehyde (MDA) 
Malondialdehyde (MDA), one of the end products of 

lipid peroxidation was estimated by the method of Buege 

and Aust (1978). 

 

Principle: Thiobarbituric acid reacting substances 

(TBARS) reacts with malondialdehyde to give a pinkish 

red chromogen which absorbs maximally at 535nm. 

 

Protocol: To 0.1ml of serum in the test tube, 2.0ml of 

TCA- TBA- HCl was added. The blank tube contained 

the same volume of reagents but 0.1ml of distilled water 

instead of serum. The solution was heated in a boiling 

water bath at 95°C for 15min. After cooling, the 

flocculent precipitate was removed by centrifuging at 

1000g for 10min. The absorbance was read at 535nm 

against the blank. 

 

2.8 Statistical Analysis 

The statistical analysis was carried out using student’s t-

test of the SPSS package version 17. P values of less 

than 0.05 were considered to be statistically significant. 

And for lipid profile and Oxidative stress the results 

presented as Mean±SEM (n=5). 
 

3.0 RESULTS 

 
Fig 1: Body and Heart Weight. 

P < 0.05 indicates significant difference. 
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Fig 2: Lipid Profile for Hexane and Ethanol Extracts. 

P < 0.05 indicates significant difference. 

 

 
Fig 3: Oxidative Stress Result for Hexane and Ethanol Extract. 

P < 0.05 indicates significant difference. 

 

4.0 DISCUSSION 

High cholesterol is associated with an elevated risk of 

cardiovascular diseases which can include coronary heart 

disease, stroke and peripheral vascular disease (Peters et 

al., 2016). High Cholesterol has also been linked to High 

blood pressure and diabetes (WebMD, 2017). For the 

hexane extract, the low dose showed no difference in the 

final weight while the high dose showed a significant 

difference in the final weight of the rats when compared 

to the final weight of the Hypercholesterolemic group 

and there was no significant difference with the heart 

weights. For the ethanol extract, both the low and high 

dose showed no significant difference in the final weight 

of the rats when compared to the final weight of the 

Hypercholesterolemic group and there was no significant 

difference with the heart weights also. 

 

The low and the high doses of the hexane extracts of 

Acalypha wilkesiana significantly reduced both the total 

cholesterol and the Low density lipoprotein (P-value 

<0.05) while there was no significant reduction on the 

triglyceride, high density lipoprotein and very low 

density lipoprotein P-value > 0.05.  The low dose of the 

ethanol extract did not show significant reduction in all 

the lipid profile parameters (P-value >0.05) while the 

high doses of the ethanol extracts significantly reduced 

both the total cholesterol, high density lipoprotein and 

the Low density lipoprotein P-value < 0.05, there was no 

significant reduction on the triglyceride and very low 

density lipoprotein P-value >0.05.  The result showed 

that the hexane extract has a better effect on the 

cholesterol level, since it was also able to maintain the 

levels of the good cholesterol (HDL) while reducing the 

total cholesterol and the bad cholesterol (LDL). 

 

When comparing with the hypercholesterolmic group, 

the oxidative stress results showed a significant 

difference in all the parameters for both the low and high 

doses of the hexane extract with P-values of  <0.05. 

While there was no significant difference in  all the 

parameters for the low dose of the ethanol (P-value > 

0.05) with the high dose of the ethanol extract showing a 

significant difference in the GPx, SOD and MDA (P-

value <0.05) while no significant difference in the CAT 

values (P-value >0.05). In Southern Nigeria, the leaves 

of this plant are eaten as vegetables in the management 

of hypertension, consequent upon which Ikewuchi, et al. 

in 2008 monitored the effect of the plants’ leaves on 

plasma sodium and potassium levels of normal rabbits; 
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as well as its effect on the plasma and urine chemistry of 

saltloaded rats (Ikewuchi, et al. 2009a). 

 

This current study showed that administration of hexane 

extracts of Acalypha wilkesiana reduced total cholesterol 

and increased the important antioxidants. 

 

5.0 CONCLUSION 

This paper has focused on the potential protective effect 

of Acalypha wilkesiana extract on hypercholesterolemia 

in margarine induced hypercholesterolemia rats. The 

experimental procedure carried out showed that the 

hexane extract had a positive effect on the rats by 

decreasing level of cholesterol and low-density 

lipoprotein when compared with the induced 

hypercholesterolemia rats. 
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