
International Journal of Medical Evaluation and Physical Report E-ISSN 2579-0498 

P-ISSN 2695-2181 Vol 9. No. 2 2025 www.iiardjournals.org online version 

 

 

 IIARD – International Institute of Academic Research and Development 
 

Page 41 

Effect of Black Pepper and Vitamin E on Some Liver Biomarkers 

of Wistar Rats Treated with Acrylamide 
 

 

Edna Vincent Agorom, Edith Reuben, Onyebuchi Obia and Queeneth Chiguyaru 

Amadi 

Department of Human Physiology, faculty of Basic Medical Sciences, College of Medical 

Sciences, Rivers State University, Nkpolu-Oroworukwo, Port Harcourt, Nigeria. 

Corresponding author’s e-mail; onyebuchi.obia@ust.com 

DOI: 10.56201/ijmepr.v9.no2.2025.pg41.45 

 

ABSTRACT 

Background to the study: Acrylamide is a chemical compound produced following exposure 

of carbohydrate based foods to high temperatures. The aim of the present study is to determine 

the effect of black pepper on some liver markers (liver enzymes, albumin and total protein) of 

wistar rats exposed to acrylamide.  

Methodology: The study involved 20 male wistar rats separated into 4 groups of 5 rats each 

as follows; Group 1 served as control. Animals in groups 2, 3 and 4 respectively received a 

daily oral dose of 30mg/kg of Acrylamide (ACR) throughout the experiment. Group 2 remained 

untreated (ACR only). Animals in groups 3 and 4 received in addition, 50mg/kg/day of black 

pepper and 150mg/kg/day of vitamin E respectively. All treatments were given orally for 14 

days and thereafter animals were sacrificed and blood samples collected to determine the 

concentrations of some liver markers (liver enzymes, albumin and total protein) in the blood 

using standard methods. 

Results: Our results showed no significant differences in the concentrations of aspartate 

transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), total protein 

and albumin in the group that received black pepper compared to the ACR only group. Oral 

administration of vitamin E caused significant reduction in the ALT and albumin 

concentrations compared to the ACR only group. There was also significant elevation in the 

ALT concentration following oral administration of black pepper compared to the vitamin E 

supplemented group.  

Conclusion: Conclusively, oral administration of black pepper to acrylamide treated wistar 

rats caused no significant changes in the plasma liver biomarkers. However, vitamin E 

supplementation significantly reduced ALT levels in acrylamide treated wistar rats. This 

suggests a possible ameliorative potential of vitamin E in preventing acrylamide toxicity.  
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INTRODUCTION 

Acrylamide is a toxic substance present in thermally processed carbohydrate-based foods such 

as deep-fried potatoes. Although, consumption of these foods can to some degree increase 

exposure to acrylamide toxicity [1, 2, 3], some individuals are additionally exposed in 

industries where it is utilized in manufacturing. Studies have shown that acrylamide induces 

oxidative stress and its resultant toxicity on different organs [4, 5]. Acrylamide toxicity has 

been reported in the liver, kidneys, nervous system as well as reproductive system in both 

human and animals. Therefore, humans are consistently being exposed to acrylamide without 

being aware [6] especially in developing countries where the level of awareness of acrylamide 

in foods is still low. However, there are only a few interventions aimed at reducing the level of 
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acrylamide in our daily diets. These interventions would be particularly effective when 

affordable and accessible to the vulnerably exposed populations. Nutrition-based interventions 

using popular components of our daily meals may be suitable. Black pepper is a commonly 

used food spice containing piperine. It is nearly a regular spice in many food cultures due to its 

pungent taste. Studies have shown that black pepper has many dietary and medicinal benefits 

including; antioxidant, anti-inflammatory and lipid lowering effects [7, 8, 9, 10, 11]. It has also 

been used in management of some gastrointestinal disorders. The present study investigated 

the effect of black pepper on the liver markers of wistar rats treated with acrylamide.  

  

MATERIALS AND METHODS 

This study was carried out in the department of Human Physiology, Faculty of Basic Medical 

Sciences, Rivers State University with ethical approval number: RSU/FBMS/REC/24/104. The 

experiment involved 20 male wistar rats separated into 4 groups of 5 rats each which were 

acclimatized for a period of two weeks being provided with standard animal chow and water 

ad libitum. Acrylamide was procured from a chemical shop (Joechem ventures) while black 

pepper was purchased from the mile 3 market in Port Harcourt and processed according to the 

method described by Charles et al., 2024. The groups include; Group 1 which served as control 

and received distilled water and animal chow throughout the period of the experiment. A daily 

oral dose of 30mg/kg of Acrylamide was respectively used to induce toxicity [12] in Groups 2, 

3 and 4. Group 2 remained untreated (Acrylamide only). Group 3 received in addition, 

50mg/kg/day of black pepper while Group 4 received in addition, 150mg/kg of vitamin E [13]. 

All treatment were given orally for 14 days and thereafter animals were sacrificed and blood 

samples collected to determine the concentrations of some liver biomarkers in the blood. All 

the parameters were determined using standard methods and values recorded.     

Data were analyzed using SPSS vs 23 and presented in Tables. Continuous variables were 

expressed as mean ± SEM. The differences between each group were analyzed using paired 

sample t-test and ANOVA. Values of p< 0.05 were considered significant with a confidence 

level of 95%.  

 

RESULTS  

Table 1: Effect of black pepper on some liver biomarkers in wistar rats treated with acrylamide 

GROUP 

 

AST 

(IU/l) 

ALT 

(U/l) 

ALP 

(U/l) 

Total protein 

(g/l) 

Albumin 

(g/l) 

Control 32.60 ± 3.54 22.80 ± 2.94 26.40 ± 0.68 67.80 ± 1.46 43.60 ± 1.08 

ACR Only 31.60 ± 7.67 31.20 ± 4.71 28.40 ± 0.68 70.00 ± 0.89 46.60 ± 0.66 

ACR + Black Pepper 38.80 ± 3.20 28.00 ± 1.50** 27.80 ± 1.50 68.20 ± 2.33 44.80 ± 0.80 

ACR + Vitamin E 33.20 ± 0.74 19.00 ± 1.27* 26.80 ± 1.32 67.40 ± 1.60 43.20 ± 0.80* 

Values are expressed as Mean ± SEM (n = 5);  
* Significantly different when compared to ACR only.  

** Significantly different when compared to ACR + Vitamin E.  

 

DISCUSSION 

The liver enzymes, total protein and albumin are some of the known biomarkers of liver 

function. Our results showed no significant differences in the concentrations of aspartate 

transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), total protein 

and albumin in the group that received black pepper compared to the ACR only group. Oral 

administration of vitamin E caused significant reduction in the ALT and albumin 

concentrations compared to the ACR only group. There was also significant elevation in the 

ALT concentration following oral administration of black pepper compared to the vitamin E 
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supplemented group. The findings of the present study suggest that oral administration of 

50mg/kg/day of black pepper had no significant effect on the liver enzymes, total protein and 

albumin of ACR treated wistar rats. This result is similar to a previous study which reported 

no significant effect of black pepper on the liver enzymes of high-fat diet fed wistar rats [14].  

AST and ALT are hepatocellular enzymes usually released into the systemic circulation in 

response to hepatocellular injury [15, 16]. Cellular leakages and loss of functional integrity of 

hepatocytes or hepatocellular dysfunction caused by acrylamide can result in a slight rise in 

albumin concentration [17]. Vitamin E supplementation presented significant hepato-

protective potentials in ACR induced toxicity. Acrylamide is a known organo-toxic agent 

which induces oxidative stress [18] and causes hepatic and renal injuries [19, 20, 21]. The result 

therefore suggests that the antioxidant activity of vitamin E possibly prevented hepatocellular 

injury and thus could be beneficial when consumed together with acrylamide in food [13, 22, 

23] suggesting possible ameliorative effect of vitamin E on the toxic effects of acrylamide in 

the liver as shown by the reduction of ALT levels.  

Conclusively, oral administration of black pepper to acrylamide treated wistar rats caused no 

significant changes in the plasma liver biomarkers (AST, ALT, ALP, total protein and 

albumin). However, vitamin E supplementation significantly reduced ALT levels in acrylamide 

treated wistar rats. This suggests a possible ameliorative potential of vitamin E in preventing 

acrylamide toxicity. 
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