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ABSTRACT 14 
 15 
 
Aims: To scientific determine the phytochemical constituents of EEBC powdered seeds and 
the effect of ethanolic extract of B. coriacea (EEBC) seeds powder on the serum lipid profile, 
serum atherogenic index, and the extent of lipid peroxidation in the serum of 
hypercholesterolemic rats 
 
Study design:   Twenty male albino rats were used for the experiment. They were divided 
into four groups, 5 rats in each. The administration is as follows: GROUP 1 (Normal 
control) : 0.3ml of corn oil only, GROUP 2 (experimental control) : 40 mg/kg body weight of 
cholesterol only, GROUP 3 (standard drug treatment) : 40 mg/kg body weight of cholesterol 
and 260mg/kg body weight of cholestyramine, GROUP 4 (extract treatment) : 40 mg/kg 
body weight of cholesterol and 250mg/kg body weight of EEBC.  
 
Place and Duration of Study:  Department of Biochemistry, University of Ibadan, Nigeria for 
eight weeks  
 
Methodology:  At the end the 6 weeks of administration, the animals were kept fasting 
overnight. They were then made unconscious by cervical dislocation, dissected and the 
blood was collected. Lipid profile and malondialdehdye levels were measured. The anti – 
atherogenic effect was assessed by the atherogenic index. The qualitative phytochemical 
screening of EEBC seeds powder was performed. Data were statistically analyzed by one 
way ANOVA followed by post hoc Duncan multiple range comparison tests. 
 
RESULTS: The qualitative phytochemical screening of EEBC seeds revealed the presence 
of tannins, carbohydrates, saponins, flavonoids, saponins, terpenoids and alkaloids. 
The level of serum total cholesterol, triglyceride, LDL – cholesterol, atherogenic index 
significantly decreased (P=.05) by 29.5%, 41.5%, 39.2%, 77.4% respectively in the extract 
treated group compared with experimental group which showed a significant (P=.05) 
increase compared with normal control. There was a significant (P=.05) increase in the 
serum HDL - cholesterol by 67.9% in extract treated groups compared with the experimental 
group which showed a significant (P=.05) decrease in comparison with the normal control. A 
significant (P=.05) decrease from 36% in the amount of serum malondialdehyde produced in 
the extract treated groups compared with the experimental control which showed a 



 

 

significant (P=.05) increase compared with the normal control. 
 
Conclusion:  EEBC seed powder has potent anti- atherogenic properties. 
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1. INTRODUCTION 21 
 22 
Atherosclerosis as a leading cause of mortality worldwide and a cause of chronic non – 23 
infectious diseases like stroke and cadiovascular diseases is a  pathological disease of the 24 
arteries characterized by a gradual accumulation of fatty streaks containing foam cells in the 25 
arterial wall. The main cause of atherosclerosis is hypercholesterolemia. Epidemiologic 26 
studies have demonstrated a positive significant relationship between plasma cholesterol 27 
concentrations and coronary artery disease (1).  28 
 29 
Synthetic anti - hyperlipidemic drugs like statins and bile acid sequestrant have been 30 
successfully used in the amelioration of hypercholesterolemia associated with this disease. 31 
But, statins and bile acid sequestrant have various side effects (2) that could lead to the 32 
malfunctioning of the system e.g. formation of gall stones, gall bladder diseases, itching and 33 
diarrhea. Therefore, much attention has been shifted to the use of natural products from 34 
plants with very few side effects in the treatment of atherosclerosis (3). One of such plants is 35 
Buccholzia coriacea (Family: Capparaceae, common name: magic/wonderful cola, English 36 
name: Musk tree). Different parts of the plant are traditionally used for myriads of therapeutic 37 
purposes. The sap exudes with a violently spicy pungent smell that causes sneezing (4) and 38 
can be turned into a pulp for inhalation or snuff to relief head ache, sinusitis, bronchitis, otitis, 39 
nasal congestion in Ivory Coast. It is used in Garbon for treatment of Small pox and skin itch 40 
and in Ghana for ear ache (5). The seed decoction is usually made in lime or local gin by 41 
traditional healers in Edo (Southern Nigeria) for the treatment of diabetes mellitus, 42 
hypertension and cold (6). Its hypoglycemic activity (6), phytochemical analysis, proximate 43 
composition and antimicrobial studies (7), anthelmintic properties (8), cytotoxicity evaluation 44 
(9), antiplasmodial activity (10), antibacterial activity (11) of various parts if the plant has 45 
been reported. The phytochemical screening of the stem barks reveals the presence lupeol, 46 
flavonoid, terpenes and steroids (8).  47 
 48 
There has been a dearth of scientific evidences of its anti – hypercholesterolemic and anti – 49 
atherogenic activities. Therefore, this study has been undertaken to evaluate the anti – 50 
hypercholesterolemic and anti – atherogenic activities of ethanolic extract of B. coriacea 51 
seeds powder in cholesterol – induced hypercholesterolemic rats. 52 
 53 
2. MATERIAL AND METHODS  54 
 55 
2.1 Chemicals 56 

Questran (a statin drug that contains the active ingredient - cholestyramine) was obtained 57 
from Bristol – Meyers Squibb Pharmaceutical Company Ltd, New York, NY10154. HDL – 58 
Cholesterol, Total Cholesterol and Triglyceride Kits were obtained from RANDOX 59 
Laboratories Ltd., 55 Diamond Road, Crumlin, Co., Antrim, United Kingdom, BT29 4QY. 60 
Potassium Phosphate buffer, Cholesterol, Thiobarbituric acid, Tris – KCl buffer and 61 



 

 

Tricarboxylic acid were obtained from Sigma Chemical Co., Saint Louis, MO, USA or BDH 62 
Chemical Ltd, Poole, England. 63 
 64 
2.2 Plant material 65 

 66 
Fresh seeds of B. coriacea were obtained from a local market in Ibadan, Oyo State, Nigeria. 67 
The plant seeds were authenticated at the herbarium of Botany and Microbiology, University 68 
of Ibadan. A voucher specimen was already there. 69 
 70 

 71 
2.3 Preparation of plant extract 72 

The seeds were immediately rinsed of debris, peeled, chopped and shade – dried for 1 week 73 
in laboratory trays. The dried seeds were powered and weighed. 4 kg of the powered seeds 74 
were macerated in ethanol (80% v/v) for 24 hours with intermittent shaking. The extract 75 
obtained from percolation was collected in a flask and then concentrated to a dark brown 76 
residue (EEBC) using rotary evaporator at 66⁰C until the solvent part was evaporated. The 77 
dark brown residue was dissolved in small amount of dimethyl sulphuroxide (DMSO) 78 
 79 
2.4 Phytochemical screening 80 

EEBC seeds powder was screened qualitatively for the presence of bioactive 81 
phytochemicals such as cardiac glycosides, saponins, alkaloids, anthraquinones, flavones 82 
glucosides and tannins using standard procedures outline by Evans and Trease, 1989 (12). 83 
Frothing test fro saponins, salkowskitest fro terpenoids, Liebermann – Burchard tests for 84 
steroids, ferric chloride test for tannins, Keller – killiani test for cardiac glycosides, 85 
Dragendorff’s and Mayer’s test for alkaloids, Fehling’s test for reducing sugars. Ammonia 86 
test for the detection of flavonoids were also performed. 87 
 88 
2.5 Animals 89 

Healthy male albino rats weighing between 75 -175kg were obtained from the Central 90 
Animal House of Institute of Advanced Medical Research and Training (IMRAT), University 91 
College Hospital, Ibadan, Nigeria. The animals were housed in standard cages and 92 
maintained under normal room temperature at the animal house, Department of 93 
Biochemistry, University of Ibadan, Nigeria where the whole experiment was carried out. The 94 
rats were acclimatized for 2 weeks and were fed on normal diet of pelletized mouse chow, 95 
with water given ad libitum at room temperature with 12 – h light and dark cycle before the 96 
experiment commenced. 97 
 98 
2.6 Experimental design 99 

Twenty male albino rats were used and all fed with normal diet. They were divided into four 100 
groups, 5 rats in each. They were then administered with different doses of the tested 101 
compounds as follows 102 

a. GROUP 1 (Normal control) : received only 0.3ml of corn oil 103 
b. GROUP 2 (experimental control) : received 40 mg/kg body weight of cholesterol 104 

only 105 
c. GROUP 3 (standard drug treatment) : received 40 mg/kg body weight of 106 

cholesterol and 260mg/kg body weight of cholestyramine (questran) 107 



 

 

d. GROUP 4 (extract treatment) : received 40 mg/kg body weight of cholesterol and 108 
250mg/kg body weight of EEBC 109 

All the animals used for the experiment were kept under daily cage - side observation for 110 
daily food intake, general health and behavior. The administration of cholestyramine, EEBC 111 
and cholesterol was done orally five times in a week for 6 weeks by means of intra – gastric 112 
feeding tube in the volume of 5ml/kg body weight of corn oil. Corn oil served as the vehicle 113 
for EEBC, cholestyramine and cholesterol. The dosage for EEBC was obtained from its LD50 114 
study and acute toxicity test as reported by Adisa et. al., 2010 (6). The dosage for 115 
cholesterol, cholestyramine and the period of treatment were selected on the basis of 116 
previous studies by Erukainure et. al., 2011 (13) 117 
At the end of the 6 weeks, all the animals were kept fasting overnight. The animals were 118 
made unconcious by cervical dislocation. Then, animals were dissected and the blood was 119 
collected from inferior vena cava into different vials for biochemical analysis. The animals 120 
were then buried. 121 
 122 
2.7 Serum preparation 123 

The blood was centrifuged at 3000 rpm for 10min and the serum (supernatant) was analyzed 124 
to evaluate some biochemical parameters. 125 
 126 
2.8 Lipid profile estimation and lipid peroxidation  assessment 127 

Total cholesterol was measured by CHOP/PAP method (14), Triglyceride was measured by 128 
GPO/PAP method (15), HDL – Cholesterol was measured by PEG precipitation method (16) 129 
and colorimetric method and LDL –Cholesterol was calculated by using Freidewald’s formula 130 
(17). Malondialdehyde (MDA) level was measured by colorimeter using thiobarbituric acid 131 
reactive substance (TBARS) method described by Varshney and Kale, 1990 (18). 132 
 133 
2.9  Atherogenic index calculation 134 

Atherogenic Index was calculated by using the following formular (19), 135 
 136 
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 138 
 139 
2.10 Statistical analysis 140 

The statistical significance between groups was analysed using one – way Analysis of 141 
Variance (ANOVA), followed by post hoc Duncan multiple range comparison tests using 142 
SPSS version 17.0. The level of significance was expressed by ‘P’ values as mentioned in 143 
the tables. ‘P’ values of =.05 were considered as significant 144 

 145 
3. RESULTS AND DISCUSSION 146 
 147 
The phytochemical screening of EEBC seeds revealed the presence of tannins, 148 
carbohydrates, saponins, flavonoids, saponins, terpenoids and alkaloids. 149 
 150 
There was a significant (P=.05) decrease in serum total cholesterol, triglyceride, low density 151 
lipoprotein (LDL) cholesterol, atherogenic index “Table 1” in the extract and standard drug 152 
treated groups compared to experimental group which showed a significant (P=.05) increase 153 
as compared to normal control. There was a significant (P=.05) increase in the serum high 154 



 

 

density lipoprotein (HDL) cholesterol in extract and standard drug treated groups in 155 
comparison with the experimental group which showed a significant (P=.05) decrease in 156 
comparison with the normal control. 157 
 158 
Table 1: Effect of ethanolic extract of B. coriacea and cholestyramine on serum lipid 159 
profile and atherogenic index 160 
 161 
 162 
 163 
 164 

GROUPS Total cholesterol 

(mg/dl) 

Triglyceride 

(mg/dl) 

HDL 

(mg/dl) 

LDL 

(mg/dl) 

Atherosclerosis 

index 

Normal 

control 

96.2 ± 2.4 285.6 ± 6.7 48.9 ± 0.8 48.8 ± 3.2 1.97 

Experimental 

control 

170.2 ± 7.2* 525.6 ± 5.2* 25.8 ± 1.6* 78.6 ± 0.4* 6 .60* 

Standard drug  

treatment 

152.2 ± 9.0** 358.2 ± 2.4** 72.8 ± 1.6** 54.2 ± 1.3 ** 2.09** 

Extract 

treatment 

120.0 ± 8.8** 307.4 ± 9.3** 80.4 ± 0.5** 47.8 ± 2.2 ** 1.49** 

 165 

Values are expressed as MEAN ± SEM (n=5), ANOVA followed by post hoc Duncan multiple 166 

range comparison test. *P =.05, when compared to the Normal control. **P =.05, when 167 

compared to the Experimental Control. 168 

 169 
A significant (P=.05) decrease in the amount of serum malondialdehyde produced in the 170 
extract and standard drug treated groups in comparison with the experimental control which 171 
showed a significant (P=.05) increase in comparison with the normal control as shown in  172 
“Figure 1”. 173 
 174 
 175 



 

 

 176 
 177 
Figure 1:  Effect of ethanolic extract of B. coriacea and cholestyramine on serum lipid 178 

peroxidation 179 

Values are expressed as MEAN ± SEM (n=5), ANOVA followed by post hoc Duncan multiple 180 

range comparison test. *P =.05, when compared to the Normal control. **P =.05, when 181 

compared to the Experimental Control. 182 

 183 
Atherosclerosis is a pathological disease of the arteries characterized with gradual 184 
accumulation of fatty streaks – containing foam cells in the arterial wall (20). A primary cause 185 
of atherosclerosis is the presence of high level of oxidized LDL – cholesterol in the blood as 186 
well as a deficiency of LDL membrane receptor on the surface of the adiposities (20). 187 
Therefore the LDL – cholesterol particles are not efficiently removed from the blood thereby 188 
leading to an increased chance of the oxidized LDL – cholesterol invading the lining of the 189 
arteries and participating in plaque formation. 190 
Insult of the endothelium of the artery through mechanical trauma and oxidative stress 191 
facilitates the deposition of immune complexes that will further lead to oxidation of 192 
polysaturated fatty acids in the LDL – cholesterol (20) and subsequently lipid peroxidation in 193 
the artery. The product of lipid peroxidation react with the lysine residues on the 194 
apolipoprotein – 100 of LDL – cholesterol thereby modifying its structure and altering the 195 
charge on the molecule making it no recognizable by normal receptors. It is instead 196 
recognized by “scavenger” receptors on macrophages and smooth muscles and these are 197 
capable of releasing its stock of cholesterol and cholesterol ester. 198 
Clinical studies have shown that decreasing the amount of plasma LDL – cholesterol 199 
significantly reduces the risk of coronary heart disease morbidity and mortality and also 200 
decreases the progression of atherosclerosis lesions (21). The reduction in the serum total 201 
cholesterol in the extract and standard drug treatment groups may be due to the competitive 202 
inhibition of the adsorption of dietary cholesterol in the intestine of the animal or through the 203 
stimulation of biliary excretion of bile acid or cholesterol in feaces (22). The phytochemical 204 
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screening of ethanolic extract of B. coriacea seeds shows the presence of saponins which 205 
are glucosides of steroids and steroid alkaloid. They bear chemical similarity with cholesterol 206 
and may either block the absorption of cholesterol from by the intestinal lumen or enhance 207 
its excretion. The reduction noticed in the amount of malondialdehyde in the serum of the 208 
extract treated group as compared with the experimental control might be due to the 209 
presence of non – enzymatic antioxidants like flavonoids in the extract. The protective role of 210 
flavonoid has been attributed to many mechanisms i.e, antioxidant properties and also anti – 211 
inflammatory activity (23). Epidemiological studies have reported a reduced risk of coronary 212 
heart disease in subjects with high flavonoid intake (24). It is also possible that the extract 213 
works synergistically in inducing the expression on the host enzymatic anti – oxidants like 214 
catalase, superoxide dismutase. 215 
 216 
 217 
4. CONCLUSION 218 
 219 
This present study suggests that the ethanolic extract of B. coriacea seeds powder has 220 
significant anti – atherogenic activity when administered to hypercholesterolemic rats. The 221 
anti – atherogenic effects of ethanolic extract of B. coriacea seeds may be due to the 222 
presence of flavonoids, saponins and plant sterols. To determine the precise mechanism of 223 
action of some specific biological moiety, further processing of the ethanolic extract of B. 224 
coriacea seeds is required. 225 
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