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INTRODUCTION 

 

 Smoking causes a wide range of serious diseases affecting the organs of the human body, especially the liver, which performs many important Physiological 

processes such as treatment of drugs, alcohol and other toxins to eliminate them outside the body Because cigarette smoke contains the large numbers of free 

radicals that cause and increase the incidence of oxidative stress damage. Also, because nicotine is a highly toxic organic compound and is responsible for the 

harmful effects of smoking. It affects a variety of cellular processes including alteration of gene expression. Exposure to nicotine also results in oxidative stress 

and thus damage to the tissues and organs of the body, particularly liver damage because it is the main site of nicotine metabolism and therefore negatively affects 

its physiological functions [1,2]. 

 The negative effects of cigarette smoking on liver function are reflected the secretion of hepatic enzymes in the serum because it contains many harmful 

chemicals and toxic compounds that cause liver cell damage, thus increasing the risk of chronic inflammation, liver disease and raising the risk of liver cancer 

[3,4]. 

 Blueberry (Vaccinium corymbosum L.) is characterized by a number of important natural antioxidants such as Polyphenols, one of the most powerful 

antioxidants, made up of a large class of chemicals found in plants. It has attracted a lot of attention because of its properties, which gave great hope that it would 

have beneficial health effects when taken as inputs or supplements also have the ability to remove free radicals. In addition, research has recently proven that it is 

antibacterial, viral and fungal. A series of clinical studies have also demonstrated the effectiveness of some antioxidants in the treatment of patients with various 

liver diseases such as hepatitis, hepatic liver disease, and cirrhosis. For antioxidants in patients who have been treated by them [5,6,7,8,9]. Anthocyanin, an 

important antioxidant in blueberries, is characterized by its anti-aging properties, a major factor in chronic liver disease. Also, Anthocyanin has been shown to be 

highly effective in increasing the biological age of liver cells. It has therefore been widely used in the field of health products to slow deterioration associated with 

liver function and structure by inhibiting DNA proliferation [10]. 

  

Materials And Methods 

 

First: Materials: 

1-Animals experiment: 

 The adult rats of the Albino Rats were 50 rats with weights ranging from 120-200 grams. They were divided into 4 groups as follows: 1.The Control group 

containing 15 rats given physiological solution daily for 6 weeks. 2. The Treatment with nicotine group containing 15 rats. Inject 2.5mg / kg daily. 3- The 
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by oxidative stress. 
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therapeutic group containing 10 rats injected with nicotine dose of 2.5 mg / kg per day for two weeks and then was given blueberry extract a dose of 10 mg / kg 

daily for 4 weeks. 4-The preventive group containing 10 rats were given the blueberry extract dose of 10 mg / kg per day for two weeks and then treated with 

nicotine dose of 2.5 mg / kg daily for 4 weeks. The study lasted six weeks in an environment where adequate environmental conditions of temperature, humidity, 

ventilation, lighting ,and supply were available, containing all nutrients and provided clean drinking water. 

 

2 .Nicotine: 

  Nicotine was used as a yellowish liquid and was given to animals with a dose of 2.5 mg / kg of body weight by injecting intraperitoneal [11,12]. 

 

3  - extract blue berries intentions: 

 Use blueberry extract, a powder that is dissolved in distal water and then given to animals with a dose of 10 mg / kg orally [13]. 

 

Second: Methods: 

1  - Method of collecting samples:  

Samples were taken periodically every two weeks from the second week until the end of the sixth week in the following manner: 

1  - The number of animals to be sampled and the total number of 50 rats with 5 animals from each group is numbered. 

2  - Samples were taken from the control group and treated with nicotine from the second week to the sixth week. While samples were taken from the preventive 

and therapeutic groups in the sixth week of the study. 

3  - Blood samples were taken before slaughter through the eye and collected in special tubes, yellow color of 15 ml free of any anticoagulants for the serum, which 

was separated by the centrifuge at 300 rpm for 15 minutes and then The serum was distributed in small glass vials for each animal and kept in the freezer at -18 ° C 

to be used to measure the level of liver enzymes. 

4 .The animal was then slaughtered and dissected to obtain the liver and then preserved in neutral formalin solution until the tissue sections were worked. 

2  - biological study: and included each of the following: Measurement of body weight - measuring the weight of the liver - measuring the proportion of the weight 

of the liver of the body. 

3  - Physiological study: The measurement of the level of the following enzymes in the serum: Aspartate aminotransferase (AST) -Alanine aminotransferase (ALT) 

-Lactate dehydrogenase (LDH). 

4  - Histological study: The study of tissue on the liver over a period of six weeks and the study included cross sections of the liver using the dye of hematoxylin 

and eosin. 

5. Statistical analysis: The mean of the mean for the control group and the treatment groups was computed and the standard deviation of S.D was calculated.The T-

Test was performed at a significant level of 5% [14,15]. 

 

Results: 

 1-the results of body weight and weight of the liver and the proportion of liver weight of the body. 

 

Table 1: The Protective and therapeutic role of Blueberry (10 mg/ kg) on Body weight (g) , Liver weight (g) and Liver relative weight (%) of adult male rats . 

 
 Table (1) and Figures (1-1), (1-2) and (1.3) show the therapeutic and protective effect of the antioxidants in the blueberry extract given orally by a dose of 10 

mg (Kg), liver weights (g), and relative weight to body (%) in adult male rats. The statistical analysis of the experimental measurement values shows the 

following: 

 Table (1) and Figure (1-1) show the therapeutic and prophylactic effect of the antioxidants in blueberry plant extract against nicotine damage on body weight 

in male adult rats. 

 No body weight effect was observed in all groups at all periods of study. 

 2 .Table (1) and Figure (1-2) show the therapeutic and protective effect of antioxidants in the blueberry plant extract against nicotine damage on liver weight 

in male adult rats. 

 No liver effect was observed in all groups during all study periods. 

 Table 1 and Figure 1.3 show the therapeutic and protective effect of antioxidants in blueberry extract against nicotine damage on relative weight to body in 

adult male rats. 

 There was a significant decrease in the weight of the liver in the group treated nicotine in the sixth week when compared to the control group. 
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 There was also a significant increase in the weight of the liver of the body in the group that represents the therapeutic role in the sixth week when compared 

to the group treated with nicotine. 

 There was also a significant decrease in the weight of the liver in the group that represents the protective role in the sixth week when compared to the control 

group. 

 

 
 

 
 

 

2-Results of hepatic enzymes: 

 Table (2) and Figures (2.1), (2.2) and (2.3) show the protective and therapeutic effect of the antioxidants in the blueberry extract given orally by a dose of 10 

mg (U / L), Aspartate Amino Transferase (AST) (U / L), Lactate Dehydrogenase (LDH) (U / L) in adult male rats. The statistical analysis of the values of the 

experiment measurements shows the following: 

 Table (2) and Figure (2-1) show the protective and therapeutic effect of the antioxidants in the extract of berry plant against the damage caused by a 

substance on the enzyme Alanine Aminotransferase (ALT). 

 There was a significant increase in the nicotine treatment group in the sixth week when compared to the control group. 

 A significant decrease was observed in both the treatment group and the protective role group in week 6 when compared with both the control group and the 

nicotine- treated group. 

 Table 2 and Figure 2-2 show the protective and therapeutic effect of the antioxidants in blueberry plant extract against nicotine damage on the Aspartate 

Amino Transferase (AST). 

 There was a significant decrease in both the nicotine treatment group and the group representing the therapeutic role and the group that represents the 

protective role in the sixth week when compared with the control group. 

 3-Table (2) and Figure (2-3) show the protective and therapeutic effect of the antioxidants in blueberry plant extract against nicotine damage on Lactate 

Dehydrogenase (LDH). 

 There was a significant increase in the nicotine treatment group in the sixth week when compared to the control group . 

 There was also a significant decrease in the group representing the therapeutic role in the sixth week when compared with both the control group and the 

group treated with nicotine 

 There was also a significant decrease in the group that represents the protective role in the sixth week when compared to the group treated with nicotine. 
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Table 2: The Protective and therapeutic role of Blueberry (10 mg/ kg) on Aspartate Aminotransferase (AST) (U/L), Lactate Dehydrogenase(LDH)(U/L), Alanine 

Aminotransferase (ALT)(U/L) of adult male rats. 

 

 
 

 
 

Results of Histological Study: 

Discussion: 

1  - Adverse effects of nicotine on body weight, liver weight, body weight and the role of blueberry extract in reducing its effects: 

 The results of the current study show a significant decrease in the weight of the body in the group treated nicotine in the sixth week when compared to the 

control group. This is consistent with what[16,17,2] suggest that nicotine causes a decrease in liver weight as they explain that it is due to metabolic disorders in 

rats due to the effect of nicotine and consequently loss of liver weight and also due to changes Histological and liver damage caused by nicotine treatment. 

 

2  - the harmful effects of nicotine on the liver and its functions and the role of blueberry plant in reducing its effects: 

2.1Liver enzymes: 

 The results of the present study showed a significant increase in ALT, LDH in the nicotine treatment group in the sixth week when compared to the control 

group. According to the study conducted by [18], the high and increasing activity of enzymes is due to the fact that cigarette smoke contains a large variety of 
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compounds including nicotine, tar, carbon monoxide, as well as many oxidizing substances and free radicals[19]. Which causes oxidative stress, an imbalance 

between free radicals and antioxidants in the blood and tissues of smokers, leading to damage and destruction of hepatic cells and the release of enzymes in the 

circulatory system [20.21] that the liver injury by oxidative stress lead to an increase in the level of the enzyme This is due to the low activity of hepatic 

antioxidant enzymes. 

 

 
 

Fig. 7: A transvers section in rat liver from the control group that shows normal liver structure: 1-Central vein.2-Hepatic Liver Cells.3-Hepatic tapes' 40, H and E. 

 

 
 

Fig. 8: A transvers section in rat liver from the Nicotine group that shows Abnormal liver structure: 1-Severe bleeding in the portal vein.2-Deformation of bile duct 

and pylori area components.3-Necrotic decomposition of hepatic cell nucleiAnd hepatic tissue breakdown..X 40, H and E. 

 

 
 

Fig.  9: A transvers section in rat liver from the Nicotine group that shows Abnormal liver structure: 1-Extend and severe bleeding in the portal vein.2-

Deformation of bile duct and pylori area components.3-Inflammatory lymphocytes' .X40, H and E. 
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Fig. 10: A transvers section in rat liver from theTherapeutic group that shows: 1-Central vein.2- Most liver cells are intact. 3-Most liver bands are intact, and some 

are narrow '. X40, H and E. 

 

 
 

Fig.11: A transvers section in rat liver from thePreventivegroup that shows: 1-Central vein.2-Hepatic Liver Cells and Radiology of hepatic ribbons with the 

integrity of many cells and nuclei with the appearance of some of them crumbling and decomposing '. X40, H and E. 

 

 The results of the present study also showed a significant decrease in AST, ALT, LDH in both the treatment and preventive role group when compared with 

the control group. There was also a significant decrease in LDH in the treatment group in the sixth week when compared with both the control group and the 

nicotine treatment group. This is in line with what[22] found that polyphenols caused a significant reduction in the activity of liver enzymes in the blood of rats 

with liver cancer, explaining that it is due to the ability of polyphenols to reduce the damage caused by The process of oxidation due to the free radicals found in 

the liver. Also Polyphenol has reduced the levels of liver enzymes in the serum and protect the liver of rats from fibrosis by maintaining the integrity of the plasma 

membrane and thus suppress the leakage of enzymes to the circulation. 

 [23,24] reported that polyphenols prevented large increases in ALT-AST-LDH levels in the serum indicating that they maintained the structural and 

functional integrity and also protection Liver tissue is damaged against oxidative stress because it stimulates the action of antioxidants enzymatic. 

 

2.2Histological composition of the liver: 

 The results of the present study show that hepatocellular carcinoma, liver fat accumulation, the appearance of fibroblasts, atrophy of the nucleus, 

hemorrhage, and vascular expansion are consistent with the study by[25] The deposition and accumulation of fat in liver cells, causing toxicity and damage to cells 

Liver. [26] found that smoking causes hepatocellular hematopoiesis and the destruction of the lining of the liver's bile ducts. These abnormalities affect the 

integrity of liver function. 

 The histological sectors of the liver treated with blueberry extract and nicotine together in the preventive and therapeutic groups showed improvement of 

hepatic tissue and hepatic cells. This is consistent with the study of [27,28] found that blueberry plant had protective effects against liver damage. [28]found that 

mitochondria were the main target of the protective effect of blueberry, where it stopped the reactive oxygen that causes the destruction of mitochondria and 

improved the electron transport chain and improved mitochondrial membrane.[29]also reported that blueberries improve the pathological changes in the liver 

tissue caused by CCL4. The antioxidant has a positive effect on hepatic stellate cells during liver injury by cirrhosis in CCL4-treated mice. Decreased rate of cell 

death in the treated group with anthocyanin [29]. 

 

Conclusion: 

 The blueberries of plants containing high-strength antioxidants containPolyphenols , anthocyanin, and phenolic compounds. The results of the current study 

indicate that these antioxidants have preventive and therapeutic effects on liver enzymes and their histological structure against oxidative stress damage caused by 

treatment with Nicotine because of its biological activity and ability to remove the roots and raise the level of antioxidant enzyme in the body, which leads to the 

treatment of damage and damage caused by oxidative stress in liver cells. Therefore, this study recommends the use of blueberry extract as a herbal medicine for 

the treatment of liver diseases caused by oxidative stress, where treatment with natural antioxidants to stop the start of the development of liver diseases and is safe 

and have no side effects. It is also recommended to treat the fruit and blueberry juice through the diet for the important role of natural antioxidants in supporting 

and strengthening the self-oxidizing antioxidants produced by the body to resist and treat the dangerous diseases resulting from oxidative stress. That the results of 

this study can provide information that contributes to the support and development of alternative medicine research in the field of treatment using natural 

antioxidants, especially that there is a large global trend to study the use of natural antioxidants in the treatment of liver diseases and also develop blueberry 

cultivation programs to improve its productivity and nutritional aspects, For example, it can promote and increase its important natural antioxidant. In the future 

physiological studies, the results of this study will be studied by studying the effect of multiple doses of blueberry extract over longer periods to determine the 

most effective and effective therapeutic and preventive doses in the treatment of liver diseases caused by oxidative stress. The study will also study the therapeutic 

and preventive mechanisms of antioxidants Natural in Blue Berries that works in the treatment and prevention of liver diseases. 
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