
 

 

EFFECT OF SOME NUT EXTRACTS AND GINGER ON THE LIPID PROFILE OF 

HEPATITIS B INFECTED MICE 

 

ABSTRACT 

Aim: The determination of the effect of the tiger nut, coconut, coconut &tiger nut milk and 

ginger extract on the lipid profile of HBV infected mice 

Study design: The study was conducted using adult mice of which some where infected with 

hepatitis B virus while some which were not infected, served as control. 

Place and Duration of Study: The study was carried out at the Rivers State University animal 

house and the study lasted for 2 months. 

Methodology: Adult healthy mice were grouped into five (5). The groups 2 to 5 mice were 

infected with HBV and the infection was confirmed using HBsAg rapid kit after which those in 

groups, 3, 4 and 5 were given the extracts. The blood samples of the mice were collected and 

analyzed.  

Result: The results showed that the TC, TG, HDL, LDL and VDL for the group1mice which 

were not inoculated had mean values of 4.63mmol/l,1.82mmol, 1.79mmol/l, 3.43mmol/l, 

0.85mmol/l. The group 2 had mean values of 4.9mmol/l, 2.31mmol/l, 1.72mmol/l, 4.1mmol/l, 

0.92mmol/l. The third group given the tigernut and ginger extract showed mean values of 

4.7mmol/l, 2.04mmol/l, 1.9mmol/l, 3.83mmol/l, 0.63mmol/l.The fourth group given the coconut 

and ginger extract had mean values of 4.6mmol/l, 1.97mmol/l, 1.74mmol/l, 3.75mmol/l, 

0.9mmol/l respectively. While the fifth group given the combination of coconut, tiger nut and 

ginger extract had mean values of 5.09mmol/l, 2.04mmol/l, 1.59mmol/l, 4.4mmol/l and 

0.93mmol/l respectively. 

Conclusion: The tigernut and coconut individual extract with ginger, had positive impacts with 

the coconut extract with ginger having a better impact on the lipid profile of the infected mice. 
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1,0 Introduction 

Liver disease which occurs world-wide has become a burden in both mortality and morbidity 

globally with age, sex, region or race not withstanding [1]. World-wide, hepatitis B and C viral 

infections, environmental carcinogens, alcohol abuse, and fatty liver disease, are the main risk 

factors for liver cancer and hepatic carcinoma (HCC) [2]. HBV infected patients in 2015 died 

due to chronic hepatitis, cirrhosis, and hepatocellular carcinoma, and other liver-related 

complications, and the infection has been found to cause epi                                                                                                                                                                                                                             

demics in most parts of Asia and tropical African countries.[3] 



 

 

 The hepatitis B virus (HBV) which is a human hepadna virus causes acute and chronic hepatitis 

and hepatocellular carcinoma [4]. 

Lipid profile or lipid panel is a panel of blood tests that serves as an initial broad medical 

screening tool for abnormalities in lipids, such as cholesterol and glycerides [5].  The immune 

response to the virus in the hepatocytes, is responsible for the hepatitis and liver damage[6] and 

the chronic surge of pro-inflammatory cytokine surge the characteristics of most chronic 

hepatitis B infection, which has the ability to change plasma lipid distribution[7] generally The 

increase of lipogenesis and very low density lipoprotein (VLDL) production are caused by most 

pro-inflammatory cytokines, leading to an increase in the circulating LDL levels in serum [8]. 

Since ancient times, herbal- or plant- based medicine has served as a platform for the prevention 

and the cure of diseases and to date many more constituents of these natural sources are yet to be 

explored. This enlightened many scientists to find out newer compounds from the herbal source 

to treat many infectious diseases and also have potential benefits to the society[9]. Herbal 

medicine is one of the oldest forms of medicine known to man and therefore could be considered 

as one of the forerunners of modern pharmaceutical trade hence some modern drugs are 

synthesized from plants and plant derivatives [10] 

 

Ginger (Zingiberofficinale) which is a spice with a pungent, aroma, has been commonly used 

around the world for many years as a food and medicinal recipes[11] Due to its various bioactive 

compounds such as tannins, flavonoid, glycosides, etc. ginger has been isolated from the 

different parts of the plant which were analyzed pharmacologically [12]. Gingerol and shogaol 

which are two of the bioactive ingredients found in ginger have been discovered to possess 

antioxidant, anti-cancer, anti-inflammatory, and lipid-lowering activities with the ability to 

protect the liver [13]. A few mice studies have disclosed that Ginger supplement has been 

disclosed by a few mice study to suppress liver carcinogenesis by clearing free radical formation 

and by reducing lipid peroxidation[14]. 

Tiger-nut (Cyperus esculentus) which belongs to the family, Cyperaccae, is widely consumed 

(raw or fried) in many parts of East and West Africa countries as a source of energy, 

carbohydrate and protein (Umar et al., 2014) [15]  and rich in vitamins, minerals, digestive 

enzymes such as amylase, catalase and lipase as well as in phytochemicals and antinutritional 

factors such as tannins, phytic acids, saponins, glycosides, steroids [16]. Tiger-nut milk which is 

a refreshing drink with many health benefits is reported to affect lipidemia through reducing the 

level of Low Density Lipoprotein (LDL), and increases, High Density Lipoprotein [17]. 

Chukwuma et al. [18] reported that tiger-nut milk are found to be good in preventing 

arteriosclerosis, and can help prevent heart problems, thrombosis as well as activate blood 

circulation. 

Coconut milk which is the liquid obtained through manual or mechanical force of coconut meat 

[19], contains essentially high amount of protein, amino-acid, water, sugar, fat, vitamins and 

minerals[20]. Coconut milk contains significant amount of fat, but unlike other nuts, it provides 

fat that is mainly in the form of medium chain saturated fatty acid [MCSFA] that is abundant  in 

particular lauric acid [21] and is converted in the body into a highly beneficial compound called 



 

 

Monolaurin and anti-viral and anti-bacterial that destroys a wide variety of disease causing 

organisms[22]. 

 

HBV has been discovered to cause dyslipidemia in infected patients which has been linked with 

cardiovascular diseases and other related diseases capable of causing mortality among infected 

patients. Also, the use of conventional medication has been connected with side effects, hence, 

the reason for this study. 

2,0 MATERIAL AND MATERIALS 

2,1 Study design 

The study was conducted in a space of 2 months at the animal house of the Rivers State 

University, Port Harcourt, Nigeria. The study was conducted to determine the effect of coco nut, 

tiger nut milk and ginger extract on the lipid profile of HBV infected mice. Adult mice were 

purchased and allowed to adjust for two weeks. . The animals were divided into five(5) groups, 

of which each group was made up of six (6) animals and were inoculated with Hepatitis B virus 

and allowed the virus to replicate in the mice for a month during which the mice received their 

respective diets, The animals in group one, were not infected with the virus thereby serving as 

the negative control. The mice in group two to five that were inoculated with the virus were 

confirmed to be infected with the virus using a highly sensitive rapid kit to test for the presence 

of the HBsAg which indicated an ongoing infection in the mice.  

Tiger nut, coconut and ginger were purchased from the market, washed, crushed, their juice 

extracted. Group 2 animals served as the negative control and no intervention was administered 

to them. While the mice in group 3 were given the tigernut and ginger extract, group 4 mice were 

given coconut and ginger extract and the group 5 mice were given a combination of tigernut, 

coconut and ginger extract orally for two weeks after which the rats were euthanized using 

chloroform.  

2,2 SAMPLE COLLECTION 

Blood samples were taken from the animals and put into plain sample bottles (non anticoagulant 

bottles) and sera were obtained from it by allowing it to stand for 2hrs at room temperature 

followed by centrifugation at 2000rpm. The serum was used to determine the lipid profile level. 

2.3 ASSESSMENT FOR LIPID PROFILE 
Enzymatic and-point method was used for the determination of the cholesterol level, the 

triglyceride was determined after enzymatic hydrolysis with lipases. For the HDL, the precipitant 

method was used, while the Friedwald equation method was used tin determining the LDL. 

2.4 STATISTICAL ANALYSIS 

The statistical analysis was done using the STATA 20. Package and the significant difference 

was determined with ANOVA. 

3.0 RESULT 

Result showing the effect of the virus on the various lipid profile and the effect of the various 

interventions on the altered  lipid profile of the animals.The mean value for Total Cholesterol in 

each group was 4.43±O.21mmol/L, 4.9±0.46 mmol/L, 4.7±0.87 mmol/L, 4.6±0.26 mmol/L, 

5.09±0.59 mmol/L for groups A, B, C, D and E respectively, with a P value of 0.061. 



 

 

The mean value for the Triglyceride in each of the group was 1.82±0.23 mmol/L, 2.31±0.44 

mmol/L, 2.04±0.40 mmol/L, 1.97±0.41 mmol/L, 2.04±0.27 mmol/L for groups A, B, C, D and E 

respectively, with a P value of 0.601. 

The HDL mean value for each group was 1.79±0.24 mmol/L, 1.72±0.46 mmol/L, 1.9±0.39 

mmol/L,1.74±0.33 mmol/L, 1.59±0.02 mmol/L for groups A, B, C, D and E respectively, with a 

P value of 0.604. 

LDL mean values for each of the groups were 3.43±0.37 mmol/L, 4.1± 0.49 mmol/L, 3.83±0.42 

mmol/L, 3.75± 0.46 mmol/L, 4.4± 0.13 mmol/L for groups A, B, C, D and E respectively, with a 

P value of 0.247. 

The mean values for the VLDL were, 0.85±0.11 mmol/L, 0.92±0.21 mmol/L, 0.63±.56 mmol/L, 

0.9±0.19 mmol/L and 0.93±0.13 mmol/L for groups A, B, C, D and E respectively, with a P 

value of 0.968. 

 

 

 

 

 

Table 1: Lipid Profile Mean values for the various groups 
 

 

 

 

 

 

 

 

 TC  

(mmol/l) 

TG 

(mmol/l) 

HDL 

(mmol/l) 

LDL 

(mmol/l) 

VDL 

(mmol/l) 

GROUP A  
4.63±0.21 1.82±0.23 1.79±0.03 3.43±0.37 0.85±0.11 

GROUP B 
4.9±0.36  2.31±0.44 1.72±0.1 4.1±0.49 0.92±0.21 

GROUP C 
4.7±0.87 2.04±0.40 1.9±0.39 3.83±0.42 0.63±0.56 

GROUP D 
4.6±0.25 1.97±0.41 1.74±0.33 3.75±0.46 0.9±0.19 

GROUP E 
5.09±0.59 2.04±0.27 1.59±0.02 4.4±0.7 0.93±0.13 

 

P 

VALUES 

0.061 0.601 0.604 0.247 0.968 



 

 

 
     

 

Fig 1: Lipid Profile mean value graph 
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4.0 Discussion 

According to Wang et al.[5], lipid profile or lipid panel is described as a panel of blood tests that 

serves as an initial broad medical screening tool for abnormalities in lipids, such as cholesterol 

and glycerides which can be used to identify certain genetic diseases and can 

determinecardiovascular disease risks. Also, dyslipidemia has been discovered as one of the 

possible metabolic abnormalities associated with liver diseases[7]. 

Dyslipidemia, according to Pappan and Rehman [23], has been defined as the imbalance of lipids 

such as cholesterol, LDL. HDL, Triglyceride and VLDL has been described as one of the 

common risk factors for the most prevalent and fatal non communicable diseases, cardiovascular 

diseases, cancer etc [24]. Ginger extract and its biologically active compounds, especially 

gingerol and shogaol, which has the ability for lipid-lowering activities with hepatoprotective 

effects[10].               .                                                                                                                                                                                  

From the analysis carried out in this study as shown in table 1, the group B mice that were 

infected with the HBV and served as the positive control, had  higher mean values of 

4.9±0.36mmol/L of TC, 2.31±0.44 mmol/L of triglyceride, 1.72±0.1 mmol/L of HDL, 4.1±0.49 

mmol/L of LDL and 0.92±0.21mmol/L of VLDL when compared to the group A mice which 

were not infected with the virus and served as negative control which had mean values of 

4.63±0.21mmol/L of TC, 1.82±0.23mmol/L of triglyceride, 1.79±0.03mmol/L of HDL, 

3.43±0.37mmol/L of LDL and 0.85±0.11mmol/L of VLDL The result showed that the presence 

of the virus resulted in an increase in the level of the Total cholesterol, Triglyceride, Low density 

lipid and the Very low density lipid with a decrease in the High density lipid. This agrees with 

the finding from the work done by Quaye et al.[25] in which there was detection of increase in 

the TC, Trigly, LDL,VLDL and a decrease in the level of HDL in patients infected with HBV 

compared with those who were not infected, showing that HBV, has a negative impact on the 

lipid profile  and can predispose infected patients to cardiovascular related disease as stated by 

Kwateng [7]. 

The mice that were treated with tigernut milk and ginger, in group C, showed mean values of 

4.7±0.87 mmol/l, 2.04±0.40mmol/l, 1.9±0.39 mmol/l, 3.83±0.42 mmol/l and 0.63±0.56 mmol/l 

respectively, showing a positive impact through the decrease in the level of TC, Trigyl, LDL and 

VLDL with an increase in the level of the HDL when compared to the group A mice which 

served as the control. This agrees with the medicinal properties of tigernut from the work 

reported by Gambo et al.[12] indicating that it contributes to the reduction of  Low Density 

Lipoprotein (LDL), and increases, High Density Lipoprotein (HDL) of which Chukwuma et 

al.[13] reported that it has been found to be good in preventing arteriosclerosis, and can help 

prevent heart problems, thrombosis as well as activate blood circulation.  

The result gotten in the group D, to which coconut milk with ginger was given, showed a result 

of 4.6±0.25mmol/L for the TC, 1.97±0.41mmol/L for the Trigyl, 1.74±0.33mmol/L for the HDL, 

3.75±0.46mmol/L for the LDL, and 0.9±0.19mmol/L for the VLDL. This showed a positive 

result in the lipid profile level, with an increase in the HDL and a decrease in the TC, Trigyl, 



 

 

LDL and VLDL. This conforms with the finding from the research carried out by Ekanayaka et 

al.[26] which showed an increase in the HDL and a decrease in LDL.  

In the group E mice to which the combination of tigernut milk, coconut milk and ginger was 

given, there was a positive result only in the Trigyl level, showing a decrease when compared 

with the group B which was infected, with a result of,2.04 mmol/L. The other variables were 

negatively impacted with an increase in the levels of the TC, LDL and VLDL with results of 

5.09±0.59mmol/L, 4.4±0.7mmol/L and 0.93±0.13 mmol/L respectively and a decrease in the 

HDL with a result of 1.59±0.02 mmol/L.  

5.0 CONCLUSION 

From the work done as shown in figure1where the results of the various interventions were 

compared, it was discovered that both tigernut milk with ginger and coconut milk with ginger 

when taken individually, both had positive impact on the lipid profile of the animals that were 

infected with the HBV since they were able to lower the TC, Trigyl, VLDL levels and increased 

the HDL level when compared to the infected animals that were not given any intervention. 

While the combination of the tigernut milk and coconut milk with ginger, had a negative impact 

on the lipid profile of the animals, since they increased all the bad lipids, except the Trigyl and 

lowered the HDL which is the good lipid, suggesting that this intervention can predispose 

patients infected with HBV to dyslipidemia and the various diseases associated with it. 

 

Ethical Approval 

This was obtained from the institutional animal care protocol of the River State University, Port 

Harcourt, Rivers State, Nigeria in adherence with the ethical standards laid down by the 

Principles of laboratory animal care(NIH publication No 85 – 23, revised 1985). All experiments 

were examined and approved by the appropriate ethics committee. 
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