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Abstract: Hyperlipidemia has remained a major risk factor in the pathophysiology of atherosclerosis and other 

cardiovascular diseases and research efforts have been geared toward proffering remedies through diet and nutrition 

inherent in potent herbaceous plants. This study therefore investigated the effect of ethanol extract of the leaves of 

Colocasia esculenta on the serum lipid profile of male Albino rats as well as phytochemicals of ethnomedicinal importance. 

A total of 18 rats divided into three groups of 6 rats each were engaged in the investigation. The first group (baseline) was 

sacrificed after purchase; second group (control) was fed rat chow, and the third group (test) was fed a composite feed 

containing rat chow and 5% extract of C. esculenta leaves. The lipid profile total cholesterol (TC), triacylglycerols (TAG), 

Low Density Lipoprotein (LDL), High Density Lipoprotein (HDL) and Very Low Density Lipoprotein (VLDL) of the rats 

were assayed after 21 days of feeding and the result showed a significant difference (p<0.05) between the test and control 

groups for the lipids assayed. The extracts of C. esculenta reduced TC and LDL levels significantly (p<0.05) from 

4.01±2.28 in control to 0.31±0.25mmol/L in the test for TC and then from 1.53±1.19 in the control to 0.07±0.04mmol/L in 

the test for LDL. This indicates that the leaves of this plant have a very high tendency to be protective against 

cardiovascular diseases. However, there was a marked increase in the TAG level of the test group (2.37±0.84mmol/L) 

compared to the control group (0.22±0.18mmol/L). This was nevertheless found to be not significant (p>0.05) but indicates 

the possibility for enhancement of TAG synthesis by the leaves of C. esculenta. Phytochemical screening showed a rich 

array of plant metabolites including flavonoids, saponins, tannins and alkaloids which may contribute to the hypolipidemic 

effects of ethanol extract of the plant. Further investigations may require identifying and characterizing the phytochemicals 

responsible for the overall role of the plant in folklore medicine. 
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1. Introduction 

Hyperlipidemia is a major modifiable risk factor in the 

pathogenesis of most cardiovascular diseases (CVDs). CVDs 

account for approximately 71% mortality attributed to 

communicable diseases globally with an estimated 17.9 

million persons representing 31% of all global deaths 

occurring only in 2016 [1]. Of these deaths, 85% were due to 

heart attack and stroke [1]. Hyperlipidemia refers to a 

heterogeneous group of disorders characterized by an excess 

of blood lipids such as cholesterol, phospholipids and 

triglycerides. These blood lipids, which are water insoluble 

organic compounds are essential for many normal 

physiological activities of living organisms as important 

components of cell membranes and energy stores. They also 

play significant roles as enzyme cofactors, hormones and 

intracellular messengers [2]. However, it has been evidenced 

by several research findings that dysfunctional lipid 

metabolism is linked to a number of diseases including type 2 

diabetes mellitus, coronary artery disease, nonalcoholic fatty 

liver diseases and cancer [3, 4]. Consequently, supply of 

lipids for biological activity needs to be adequate and 

regulated, hence the need to monitor elevated or decreased 

levels of specific blood lipid types to serve as indicators in 

accessing lipid metabolic disorders [5]. Recently, increasing 

numbers of people in the developing countries, including 
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Nigeria are becoming more vulnerable to the effects of 

hyperlipidemia due to poor lifestyle and dietary habits. 

Current recommended treatment strategies are directed at 

improving lifestyle including reducing tobacco smoke intake, 

harmful use of alcohol and unhealthy diet with increasing 

physical activity. And upon the thrust of improving healthy 

diet hangs consumption of indigenous fruits and vegetables 

that may have lipid lowering effects on the cardiovascular 

system. In the light of this, attention has been drawn to our 

plant leaves which form part of our local diets to assess their 

efficacy in the treatment of cardiovascular diseases. One of 

these is Colocasia esculenta leaf. 

C. esculenta also known as cocoyam, belongs to the family 

of Araceae. It is largely grown for its edible corms, cormels 

and leaves for use by subsistence farmers [6]. In the South-

East region of Nigeria, the leaves of C. esculenta after drying 

are used for sauces and widely consumed by the people. It is 

called “Mpotoede” by the South easterners of Nigeria who 

widely consume it. The corms of C. esculenta have been 

reported to contain nutrients like carbohydrates, starch, 

protein, fiber, minerals and secondary metabolites as 

flavonoids, alkaloids, glycosides and tannins [7, 8,]. The 

leaves have also been studied to show hypoglycemic [9], 

anti-cancer [10], hypolipidemic [11, 12], anti-inflammatory 

[13], anti-anemic, [14], antioxidant [15], hepatoprotective 

[16] and neuro-pharmacological activities [17]. 

Regardless these varied reports, there appears to be 

dearth of information on the effects of diet 

supplementation with ethanol extract of the plant leaves 

grown on Nigerian soil on serum lipid profile of male 

albino rats. Hence, the study was designed to address this 

gap with a view to finding a therapeutic application of the 

leaves of C. esculenta in the management and treatment of 

cardiovascular diseases. 

2. Materials and Methods 

2.1. Sample Collection and Preparation 

Fresh leaves of C. esculenta for the purpose of the study 

were purchased from a farm in Emene, Enugu State, Nigeria 

and authenticated by a taxonomist of the Department of 

Botany, Nnamdi Azikiwe University, Awka, Nigeria. The 

leaves were washed with distilled water and dried under 

room temperature for 2 weeks. The leaves were then ground 

into fine powder using an electric blender and 5g of the 

ground leaves immersed in 70% ethanol for 24 hours. 

Thereafter, the mixture was filtered and ethanol evaporated 

using a Soxhlet apparatus. The extract obtained was used to 

supplement standard rat chows to serve as experimental feed. 

2.2. Experimental Feed Formulation 

The leaf extract of C. esculenta and standard rat chow 

were mixed in a ratio of 5:95 to obtain the experimental diet. 

The pelletized rat chow (Vital Grower’s Feed) was composed 

of crude protein (13%), fat (8%), crude fiber (15%), Ca 

(0.9%), P (0.35%), energy (2600Kcal/kg). 

2.3. Animal Handling and Grouping 

A total of 18 Wistar albino rats (8-13 weeks) purchased 

from a commercial Animal Farm situated at Mgbakwu, Awka 

North Local Government Area, Anambra State were used in 

the study. The animals were handled in accordance with 

National Institute of Health (NIH) ethical guidelines for the 

Care and Use of Laboratory Animals. The rats were divided 

into 3 groups (Group 1-3) of 6 rats each (namely baseline, 

control and test groups). The first group (Group 1) served as 

baseline; they were sacrificed immediately after purchase and 

blood collected via cardiac puncture. The blood samples 

were centrifuged and the sera obtained were used for baseline 

lipid profile analyses. Group 2 was fed only the Vital 

Grower’s mash for 21 days and served as the experimental 

control. The final group (test group) received the 

compounded diet of 5% leaf extract of C. esculenta and 95% 

standard rat chow for 21 days. All animals were given food 

and water ad libitum. 

2.4. Sample Collection for Biochemical Investigation 

After 21 days of feeding the animals in the test and control 

groups, they were fasted overnight for 12 hours, weighed and 

anaesthetized using chloroform-soaked cotton wool in a 

plastic container. Blood samples were collected from the rats 

via cardiac puncture and subsequently centrifuged at 1000 

rpm for 30 minutes to obtain the sera which was further 

subjected to lipid profile analyses. 

2.5. Lipid Profile Investigations 

Serum Total cholesterol, Triacylglycerol (TAG), Low 

Density Lipoprotein (LDL), High Density Lipoprotein 

(HDL) and Very Low Density Lipoprotein (VLDL) were 

determined using standard commercial Autochemistry 

Analyzer (Mindray BA-88, China) according to the principle 

of methods described in a previous work published in 2012 

[18]. 

2.6. Qualitative Phytochemical Screening of C. esculenta 

The ethanol plant extract was screened for the presence of 

alkaloids, flavonoids, saponins, cardiac glycosides, tannins, 

sterols, reducing sugars and terpenoids according to methods 

of Harborne [19]. 

2.7. Statistical Analysis 

All statistical analyses were performed using SPSS IBM 

version 23.0 (SPSS Inc., Illinois Chicago, USA). One-way 

Analysis of Variance (ANOVA) was used to check the 

relationship across the group means. Data were presented as 

mean+SD with p<0.05 at 95% confidence level considered 

significant. 

3. Results 

The effects of the ethanol extract of the leaves of C. 

esculenta on serum lipid profile of rats fed supplemented 
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feed are shown in Table 1. 

In the present study, from the results obtained a significant 

decrease (p<0.05) in mean values of total cholesterol, HDL-

cholesterol and LDL-cholesterol of the test group was 

indicated when compared with control and baseline. The 

serum cholesterol mean determination for baseline, control 

and test groups was 3.399mmol/L, 4.019mmol/L and 

0.317mmol/L respectively. The cholesterol level was noted 

significantly decrease (p<0.05) in the test group when 

compared with the control. 

The results also showed that there was significant decrease 

(p<0.05) in the concentration of serum HDL level of the test 

group (0.223mmol/L) compared to the control 

(3.001mmol/L) and baseline (0.837mmol/L) groups. The 

results for triacylglycerols showed a significant increase 

(p<0.05) in test groups with a mean value of 2.394mmol/L, 

3.856mmol/L and 0.221mmol/L for the test, baseline and 

control groups respectively. 

There was a significant decrease (p<0.05) in the 

concentration of VLDL-cholesterol as seen in control 

(0.044mmol/L) and test (0.461mmol/L) groups when 

compared to the baseline group with a concentration of 

0.077mmol/L 

Also the serum TAG levels were found to be increased in 

the test animals against the control animals. These values, 

however, were not significantly different (p>0.05). 

Table 2 shows results of preliminary qualitative 

phytochemical screening of the leaves of C. esculenta. The 

preliminary qualitative phytochemical screening of the leaves 

proved it to contain an array of several important 

phytochemicals of medicinal importance, including 

flavonoids, saponins, tannins and glycosides. Some of these 

phytochemicals have been reported to have several medicinal 

effects, including antioxidant, hepatoprotective, anti-

proliferative and antimicrobial properties. 

Table 1. Mean values of lipids in rats fed experimental feed containing extract of C. esculenta versus baseline and control. 

Group 
Mean Concentration of Serum Lipid ± SD (mmol/L) 

Total Cholesterol TAG LDL HDL VLDL 

Baseline 3.39±0.97 3.85±0.83 1.79±0.92 0.83±0.26 0.77±0.29 

Control 4.01±2.28 0.22±0.18 1.53±1.19 3.00±1.64 0.04±0.03a* 

Test 0.31±0.25a* 2.39±0.84 0.07±0.04a* 0.22±0.12 0.46±0.16 

 

Table 1 above showing the mean values in mmol/L for 

Total Cholesterol, Triacylglycerols (TAG), Low density 

Lipoprotein (LDL), High Density Lipoprotein (HDL), and 

Very Low Density Lipoproteins (VLDL) in the three groups of 

rats. Values with same superscript (
a*

) are significantly 

different (p<0.05). 

Table 2. Qualitative phytochemical screening of leaves of C. esculenta. 

Phytochemical Inference 

Alkaloids + 

Flavonoids + 

Saponins + 

Cardiac glycosides + 

Tannins + 

Sterols + 

Reducing sugars - 

Terpenoids + 

Phenols + 

Key: - = Not detected; + = sparingly present; ++ = moderately present; +++ 

= highly present. 

4. Discussion 

Lipids are naturally occurring substances required in our 

diets to supply the body with molecules involved in many 

cellular functions including serving as components in cell 

membranes, maintaining membrane fluidity, production of 

hormones as well as energy reserves [20]. It is important, 

then that the body’s supply of lipids be adequate and 

regulated. However, when blood lipids rise above the 

normal threshold, they tend to have deleterious effects 

especially as it is implicated in the onset of atherosclerosis, 

which is the leading cause of death attributed to CVDs in 

developed countries [1] and more recently, in developing 

nations. Current management remedies of lowering high 

blood lipid levels include changes in lifestyle trends, 

exercise and dietary measures. In the light of emerging 

efforts aimed at reducing risk of CVDs through the 

regulation of blood lipid levels, therapeutic benefits of plant 

foods have received much attention as the focus of many 

dietary studies [21]. Traditional plants have remained 

alternative sources in treatment of diseases in 

ethnomedicine but few have been substantiated 

scientifically, thus the need to study the effects of 

supplementing C. esculenta leaf extracts in diets of male 

Albino rats on their serum lipid profile. The increase in the 

triacylglycerol and VLDL levels of test group may indicate 

a hypertriacylglycerolaemic effect of C. esculenta leaves. 

This effect may be due to the activation and enhancement 

of fatty acid and TAG synthesis. It is noteworthy to explain 

that the increases in TAG and VLDL levels in the test did 

not rise up to the levels obtained for the baseline which 

indicates the normal or steady state status. It could therefore 

be reported that the extracts of C. esculenta leaves raised 

TAG and VLDL to a safe or steady state level. 

A decrease in the level of LDL-cholesterol was also 

observed in the test and control of 0.072mmol/L and 

1.593mmol/L respectively as compared to the baseline value 

of 1.790mmol/L which was significantly different (p<0.05). 

Coronary risk is well established by the elevated levels of 

total cholesterol especially LDL-cholesterol [22] thus the 

need to evaluate C. esculenta leaves commonly consumed in 

sauces for coronary risk lowering effects. 

The LDL value obtained for the test group was 

significantly lower (p<0.05) that the control implying that C. 
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esculenta leaf extract has a tendency to suppress the 

development of CVDs by lowering serum cholesterol level. 

A similar trend was obtained for TC as the leaves of C. 

esculenta reduced was obtained for TC as the leaves of C. 

esculenta reduced the TC in the test significantly (p<0.05) 

over the control and baseline accentuating its cardio-

protective effect. 

In this study, the significant decrease in serum lipid profile 

levels observed with C. esculenta may presumably be 

mediated through a control of lipid metabolism by some of 

the reported phytochemicals present in the plant. 

Flavonoids prevent the oxidation of low-density 

lipoprotein, lowers the blood levels of cholesterol and 

triglycerides thereby reducing the risk for the risk for the 

development of atherosclerosis [23]. As reported by this 

study, phytochemical screening showed that the leaves of C. 

esculenta had moderate presence of flavonoids. They have 

also been reported to have vaso-dilatory and inhibitory 

effects on platelet aggregation thereby preventing coronary 

heart [24]. The lowering effects of the ethanol extracts of the 

leaves of C. esculenta on total cholesterol may be attributed 

to its flavonoid content. 

This study investigated for the presence of saponins and 

inferred that it was present. Saponins have been reported to 

have beneficial effects on blood cholesterol levels. They bind 

to bile salts and cholesterol in the intestinal tract and cause a 

reduction of blood cholesterol by preventing its re-

absorption. The non-sugar part of saponins also has 

antioxidant activity which may help to reduce risk of heart 

diseases [25]. The findings of this work corroborates the 

findings of other studies which evaluated the effects of some 

medicinal plants used in traditional settings in which a 

reduction in lipid profile of experimental animals were 

drastically reduced. 

Cardiac glycosides have been variously used from time 

immemorial as diuretics and heart tonics due to their 

beneficial effect on the heart. Cardiac sterols are important 

components of modern pharmaceuticals employed in the 

treatment of congestive heart failure and atrial fibrillation. 

They increase the force of contraction of the heart and are 

very useful for heart failure patients. They act by affecting 

the availability of intracellular Ca
2+

 for myocardial 

contraction or increasing the sensitivity of myocardial 

contractile proteins [26]. 

This study also demonstrated the presence of terpenoids. 

Terpenoids occur in nearly every natural food and have been 

associated with protection from and treatment of heart 

disease due to their antioxidant properties [27]. The findings 

of its presence in the leaf extract may also be linked to the 

overall effect of the plant in lowering blood lipids levels in 

the animals used for the study. 

The observed significant reduction in serum total lipids, 

total cholesterol and LDL cholesterol by the extract can be 

attributed to the presence of secondary metabolites in the 

plant which suggests its use in the management of 

cardiovascular ailments due to hyperlipidemia [28]. 

5. Conclusion 

In conclusion, this work demonstrates that the leaves 

of C. esculenta may play an important role in lowering 

serum levels of total cholesterol and LDL implicated in 

promoting atherosclerotic syndrome and certain disease 

processes. It may also be important in maintaining lipid 

balance between the different lipid fractions in the serum. 

Significantly, this study discovered that C. esculenta can 

be beneficial for the control and management of cardiac 

complications arising from hyperlipidemia with 

concomitant identification of phytochemicals that may 

be responsible for its action. Since the plant (especially 

the corm) is edible in this part of South Eastern Nigeria, 

this is a step in the right direction as incident cases of 

CVDs linked to high levels of serum lipids may be 

mitigated by encouraging its mere consumption and 

further inclusion in the fare of the general populace (this 

may aid food security on the long run). Grey areas that 

have remained a mystery in the onset of blood-linked 

cardiovascular diseases may be explained with further 

work using similar or related plants. This investigation 

therefore represents a novel effort for the development of 

nutraceuticals or new pharmaceuticals for the treatment 

or management of CVDs. Further studies on the plant 

leaves may be to isolate and characterize the bioactive 

phytochemicals responsible for the observed effects of 

the plant. 
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