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ABSTRACT: Elevated cholesterol level is a major cause of disease burden in developing Nations. This study seeks 

to evaluate the ameliorative and hepatoprotective potentials of aqueous extract of date palm (Phoenix dactylifera) on high 

fat diet-induced liver damage. Thirty (30) adult wistar rats weighing 110-180g were randomly divided into six group of 

five animals each, group A served as control while B was exposed to high fat diet only (using margarine brand); Groups 
C, D and E were given high fat diet with co-treated with the extract at low, medium and high doses respectively while 

group F was received the drug Atrovastin as a gold standard to enable comparative effects of date palm administration. 

At the end of the treatment period, the animals were anaesthetized using chloroform blood samples were collected via 
cardiac puncture to investigate the activities of liver enzymes, and liver tissue was harvested through a midline incision 

for histological analysis.  There were evidence of vascular congestion and periportal infiltration in rats given margarine 

only indicative of hepatocellular disruption. Animals that received moderate to high dose of the fruit extract show mild to 
total reversal of the damaged liver cells and activation of kupffer cells with concurrent changes in serum albumin level. 

Aqueous extract of phoenix dactylifera was seen to ameliorate the fat induced liver damage with notable changes in 

hepatocyte configuration as observed when treated with standard drug. 
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Hyperlipidemia is a medical condition characterized 

by increased serum level of the plasma lipids, 

including triglycerides, cholesterol, cholesterol esters, 

phospholipids and low-density lipoprotein (Amarenco 

and Labrenche, 2009). Saturated fatty acids in regular 

diet is a notable risk factor for elevated lipid level 

which could result in cardiovascular diseases and 

promote inflammation (Bellosta et al., 2004). 

Globally, one third of ischemic heart disease 

accounting for 2.6million deaths and 29.7million 

disabilities are attributable to high cholesterol as 

reported by World Health Organization. More so 

hyperlipidemia has been detected as a modifiable risk 

factor for atherosclerosis and related cardiovascular 

diseases notably coronary heart disease, cerebral 

stroke, myocardial infarction and renal failure 

(Ginghina et al., 2011).  

 

The liver removes Low Density Lipoproteins (LDL) 

from the circulation by receptor-mediated 

endocytosis. (Hegele 2009). The link between 

cholesterol and heart disease was recognized through 

the study of individuals with familial 

hypercholesterolemia (Carlson, 2005). A lipid profile 

typically measures total cholesterol level, LDL and 

HDL cholesterol; Cholesterol is mainly synthesized in 

the liver and the total level in the body is highly 

dependent on diet, nutritional values and (Mishra et 

al., 2011).  

 

Therapeutic models for hyperlipidemia is dependent 

on decreasing blood lipid level; synthetic drugs that 

lower cholesterol level in the body notably statins, 

fibrates and nicotinic acid, are expensive and may 

exhibit undesirable effect (Horie et al., 1991; Xiao-

qing et al., 2012). Several drugs are used to decrease 

LDL cholesterol such as “statin” (HMG-CoA 

reductase inhibitor), bile acid sequestrates, nicotinic 

acid and gemfibrozil. Statin lowers cholesterol by 

interfering with the cholesterol biosynthetic pathways 

(Eiland and Lutrell, 2010) while fibrates decrease fatty 

acid and triglyceride levels by stimulating the 

peroxisomal β-oxidation pathway (Mills et al., 2011). 

Hyperlipidemic treatment has shown measurable 

successful outcomes in long term treatments; however 

other avenues for possible solution are still 
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inadequately investigated specifically the application 

of herbal remedies. Consumption of local herbs and 

plants contributes significantly to general well-being 

and improvement of health, in terms of prevention and 

management of certain disease conditions.  Plants 

remain a viable natural source of the therapeutic 

agents. About eighty percent of the world populace 

relies on traditional medicine for their primary health 

needs, and today plant-based drugs are primal to 

quality health care (Diab and Abdoul-ela, 2012). Date 

palm is rich in fibers with adequate nutritional 

qualities, is a widely distributed crop in tropical 

region.  

 

The seed and fruit is highly valued for its remedial 

potentials in managing symptoms associated with 

lower respiratory tract infection, common cold, and 

other terminal ailments like cancer. Essential minerals 

such as calcium, iron, sodium and rich in 

phytochemicals like tannins. It is rich in anti-

inflammatory properties that tends to reduce high 

cholesterol regions level associated with various 

inflammatory and deteriorating activities in tissues 

and organs (Kruger and Robert, 2018; Walid et al., 

2003) .This study evaluated ameliorative potentials of 

aqueous extract of phoenix dactylifera fruits on high 

fat diet- induced liver damage in adult wistar rats and 

to justify the possible use of date palm as an alternative 

form of treatment in the management of liver 

dysfunction induced by high cholesterol diet. 

 

MATERIALS AND METHODS 
Collection and Preparation of Date fruits Extract: 

Date fruits were procured from local traders in New 

Benin market, Benin City, Edo State. They were 

identified and authenticated in the Department of Plant 

biology and biotechnology. Faculty of Science, 

University of Benin. The fruits were then washed 

pulverized and stored in a cool dry place. The 

powdered extract was soaked for about 48 hours at 

room temperature. The mixture was filtered into a 

conical flask with watman filter paper. The filtrate was 

then dried 40°c for 10 hours to produce a gel-like 

extract. Appropriate concentrations of the extract were 

then subsequently made by dilution with water. All 

preparations were done at the Department of 

Pharmacognosy, Faculty of Pharmacy, University of 

Benin.  

 

Animals care and Housing: Thirty (30) adult Wistar 

rat weighing 110-180g were purchased and kept in 

plastic cages in the animal House of the Department of 

Anatomy, University of Benin. The animals were 

given access to standard rat chow and water and 

allowed to acclimatize for two weeks under standard 

conditions prior to the beginning of the experiment. 

Experimental Design: Thirty animals weighing 

between 110 - 180 g were assigned to six groups 

comprising five rats each. Group A was designed as 

the control and were given access to animal feed and 

water ad libitum. Group B received 3g/kg per body 

weight of margarine-oil mixture daily throughout the 

treatment period. Group C were given margarine-oil 

and low dose of the fruit extract (200mg/kg). Group D 

animals received margarine-oil mixture and 

400mg/kg/day (moderate dose) of date palm extract 

Group E received margarine-oil mixture, and 

800mg/kg/day (high dose) of extract for 8 weeks. 

Group F: received margarine-oil mixture was With 

standard drug, Atorvastatin (as a model to compare 

findings from the fruit extract). 

 

Animal Sacrifice and collection of sample: At the end 

of the treatment period, animals from each group were 

anaesthetized using chloroform.  

 

A midline abdominal incision was made, blood 

samples were collected from the abdominal aorta and 

kept in heparinized bottles for evaluation of liver 

function via assay of the following enzymes Serum 

Alanine amino Transferase (ALT), Serum Aspartate 

amino Transferase (AST), Alkaline Phosphatase 

(ALP), Total Protein (TP), albumin, globulin, total 

bilirubin13. However, the liver tissue was harvested, 

fixed in formal saline and processed following 

standard histological technique to evaluate for 

morphological changes. 

 

Histological Analysis: The Liver was excised, fixed in 

10% formal saline solution and processed via routine 

histological procedure. The tissues were dehydrated 

by passing them through ascending grade of alcohol 

(70%, 90% and 100%) and processed following 

standard procedure as recommended by Drury and 

Wallington 1980. 

 

Statistical Analysis: Data generated were analyzed 

using simple descriptive statistics expressed as 

(mean+/ SEM) and 1were subjected to one way 

analysis of variance (ANOVA) using SPSS. Individual 

comparison were obtained by the Duncan multiple 

range test (DMRT). A value of p<0.05 indicates a 

significant difference between groups (Duncan, 1957). 

 

RESULTS AND DISCUSSION 
There were no significant differences in the liver 

enzymes across treatment groups when compared to 

control except with Albumin which showed 

considerable changes especially in Group D, E and F 

(Table 1).  
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Table 1. Liver function test in wistar rats after the administration of margarine, aqueous extracts of phoenix dactylifera and atorvastatin 

 
Parameter 

 
Control 

Group A 

Margarine   
Only 

(3000mg/kg) 

Group B 

Low Dose  Extract 
(200mg/kg)+ 

Margarine 

Group C  

Medium Dose 
(400mg/kg)+ 

Margarine 

Group D 

High Dose 
(800mg/kg) 

+Margarine 

Group E 

Atorvastatin 
(0.3mg/Kg) 

+Margarine 

Group F 

Alanine 
aminotransferase 

28.83 
± 2.80 

22.13 
±4.16 

21.00 
±4.38 

28.19 
±3.45 

19.21 
±2.86 

20.11 
±3.99 

Aspartate 

aminotransferase 

35.20 
±3.08 

34.17 
±5.62 

30.30 
±3.98 

37.59 
±6.67 

28.22 
±1.68 

32.35 
±4.87 

Alkaline 
phosphatase 

102.7 
±13.18 

79.42 
±10.12 

93.95 
±16.65 

110.8 
±13.03 

90.94 
±9.39 

86.65 
±9.03 

Albumin 2.758 
±0.31 

3.715 
±0.61 

3.227 
±0.86 

3.615 
±0.84 

4.554 
±0.43* 

4.715 
±0.31* 

Total protein 3.094 
±0.20 

3.638 
±0.44 

3.940 
±0.63 

2.515 
±0.31 

4.384 
±0.35* 

4.958 
±1.04* 

D.Bilirubin 0.26 
±0.05 

0.49 
±0.20 

0.31 
±0.12 

0.49 
±0.17 

0.37 
±0.06 

0.36 
±0.04 

Total Bilirubin 0.29 
±0.03 

0.36 
±0.07 

0.32 
±0.04 

0.38 
±0.12 

0.27 
±0.02 

0.32 
±0.04 

*P<0.05 indicates significant difference in treated groups compared with the control group. 

 

Photomicrographs (Plates 1 to 6) showed evidence of 

vascular congestion and periportal infiltration in 

Group B animals given margarine only while group 

treated with date palm extract revealed mild changes 

at low dose (Group C) and complete reversal to normal 

liver architecture at moderate to high doses (Group D 

and E) indicating that the extract’s effect is dose 

dependent. However animals treated with standard 

drug in Group F showed complete ameliorative 

changes comparable to those given date palm extract. 

 

 
Plate 1: Group A; Control. A, hepatocytes, B, sinusoids, C, portal 

vein, D, central vein (H&E x 100 

 

High fat diet has been under scrutiny because it is 

considered as one of the causes of hyperlipidemia (the 

secondary class). Hyperlipidemia in turn have been 

associated with several health challenges like 

ischemia, chronic heart disease and stroke. Phoenix 

dactylifera fruits exhibit ameliorative anti- 

inflammatory, anti-oxidative and antitumor properties 

(Rahmani et al., 2014). Histoarchitectural evaluation 

of the liver in the control group showed normal 

hepatocyte configuration with kupffer cells activation 

at moderate to high doses of the extract. However, 

there was evidence of vascular congestion and 

periportal infiltrates of inflammatory cells which are 

characteristics of portal hepatitis observed in the group 

restricted to fatty diet only.  
 

 
Plate 2: Group B; Rat given Margarine only: A, vascular 

congestion and B, periportal infiltrates of inflammation (H&E x 

100). 
 

 
Plate 3: Group C; Rat given Margarine plus low dose of Extract: 

A, normal hepatocytes B, vasculature, duct and C, mild 
inflammation (H&E x 100) 
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Plate 4: Group D; Rat given Margarine plus moderate dose 

Extract: A, normal hepatocytes and B, Kupffer cell activation 
(H&E ×100) 

 

 
Plate 5: Group E; Rat given Margarine plus high dose Extract: A, 

normal hepatocytes B, vasculature and C, Kupffer activation (H&E 
x 100) 

 

 
Plate 6: Group F; Rat given Margarine plus Standard drug: A, 

normal hepatocytes B, vasculature and C, Kupffer cell activation 

(H&E x 100) 

 

This is consistent with finding from similar 

investigation showing the high degree of hepatic 

damage attributable to certain diet type and lead 

pollution (El- Sokkary et al.,2005).Treatment of 

induced animals with phoenix dactylifera extract at 

low dose, show evidence of mild periportal infiltrates 

of inflammatory cells suggesting gradual reversal of 

the hepatic damage, at medium to high dosage, there 

was complete amelioration evident through kupffer 

cells activation and presence of normal hepatocyte 

consistent with normal cellular features seen when 

given standard drug Atrovastin. Biochemical markers 

analyzed through the liver function test revealed an 

increase in albumin and total protein level in the group 

treated with high doses of the extract as well as those 

given atorvastatin. However no statistically significant 

difference (p>0.05) in Alanine aminotransferase, 

Aspartate transaminase, Alkaline phosphatase and 

bilirubin levels in the treated groups as compared to 

control. This finding is harmonious with previous 

work on ameliorative potentials of date Palm on the 

distorted hepatocytes which revealed no significant 

difference (p>0.05) in the level of bilirubin compared 

to the control (Adachi et al., 1995). Albumin is an 

essential body protein, soluble in water and has 

various important functions. Decrease in albumin 

level shows evidence of disease conditions in the liver 

(Zawn, 2018). Therefore increased level of albumin in 

the groups treated with the extract further confirms the 

hepatoprotective potentials of date palm similar to the 

results achieved with standard drug Atorvastatin. 

 

Conclusion: It was evident that phoenix dactylifera 

could ameliorate the destructive effects of fat based 

diet on the liver attributable to its anti- inflammatory, 

anti-oxidant and anti-tumor properties. The extract had 

appreciable effects on liver functions via its 

hepatoprotective activities.  
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