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ABSTRACT 

          A grape (Vitis vinifera) is commercial juice product have been applied in medical 

research studies, showing potential benefits against the diseases. Nicotine as most 

biologically active chemical in tobacco smoke. Nicotine has been reported to induce 

changes both in vivo and in vitro. Pathogen free, Wistar strain male albino rats were used 

in the present study, rats were divided into 4 groups of six in each group i)  Normal 

Control  (NC) (Control rats received  0.9% saline) ; ii) Nicotine treated (Nt) (at a dose of 

0.6 mg/ kg body weight by subcutaneous injection for a period of 2 months ); iii) Red 

Grape Extract treated (RGEt) (red grape extract 50mg/kg body weight (after the 

standardization) via   orogastric tube for a period of 2 months.); IV)) Nicotine + Red 

Grape Extract treated (Nt+RGEt)  (Rats were received the nicotine with a dose as 

mentioned for Group II   through subcutaneous injection and , red grape extract as 

mentioned for Group III  via  orogastric tube for a period of 2 months). The animals were 

sacrificed after 24 hrs after the last treatment   by cervical dislocation and isolated the 

liver tissue. The levels of Alanine aminotransferase (ALT), Aspartate aminotransferase 

(AST) and Alkaline phosphotase (ALP)  were increased in nicotine treated rats in the  

liver tissue  and  decrease was observed in the Red grape Extract treated rats. In the 

combination treatment (Nt+RGEt) found  more effective then the control. This results 

stating that Red grape extract treated rats are beneficial, especially for the nicotine  

subjects to improve the  marker enzymes and thereby to improve the health status and life 

span. 
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INTRODUCTION  

Grape is non-climatic fruit that grows on the perennial and deciduous woody 

vines of the genus Vitis. Grapes can be eaten raw or used for  making jam, juice, jelly, 

vinegar, wine, grape seed extracts and grape seed oil. Anthocyanins and other pigment 

chemicals of the larger family of polyphenols in red grapes are responsible for the 

varying shades of purple in red wines. (Waterhouse et al., 2002; Brouillard et al., 2003). 

There are dozens of other less important species of grapes that belong to Vitis genus 

(Chalker-Scott, 1999; Zhao, et al., 2010). Several epidemiological studies have indicated 

that regular intake of red wine, vegetables, fruit, and green tea, are associated with a 

decreased global mortality due to a reduced number of cancer and coronary diseases 

(Hertog et al., 1993; Renaud et al., 1992). The protective effect has been attributable, at 

least in part, to polyphenols (Hertog et al., 1995; Knekt et al., 1996).  There is extensive 

epidemiological evidence suggesting that red grapes having antioxidant activity, 

antimicrobial, anti-inflammatory action and protection against hepatic damage and anti 

cancer. 

Consumption of grape flavonoids has been shown to confer antioxidant 

protection, inhibit platelet activity, reduce thrombus formation and leads to the 

concentration of inflammatory biomarkers (Castilla et al., 2006; O'Byrne et al., 2002). 

This effect may be considered to be beneficial for the prevention of cardiovascular 

disease (Castilla et al., 2006). In vitro studies showed that grape juice has significant 

antioxidant activity and can inhibit oxidation of low density lipoprotein (LDL) (Castilla 

et al., 2006; O'Byrne et al., 2002). In addition to their antioxidant activity, polyphenols 

also possess many different biological properties that may contribute to their cardio-

protective effects, including the ability to inhibit platelet activity and thrombosis 

(Demrow et al., 1995; Freedman et al., 2001). In vivo studies showed that administration 

of dealcoholized red wine (Vinson, 2001). Grape extracts may also spare the endogenous 

enzymes responsible for protecting against oxidative damage. These in vitro and animal 

studies suggest that human consumption of grape extracts may offer protection against 

oxidative stress. Oxidative stress is a hallmark of various health problems. Resveratrol (3, 

5, 40-trans-trihydroxystilbene) is a natural phytoalexin abundantly found in grapes and 

red wine, which has potent antioxidant property.  

http://en.wikipedia.org/wiki/Climacteric_(biology)#In_botany
http://en.wikipedia.org/wiki/Fruit
http://en.wikipedia.org/wiki/Perennial_plant
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A number of studies have demonstrated that the polyphenolic (flavonoid) 

compounds derived from grape products can improve endothelial function and increase 

endothelial nitric oxide (NO) production (Folts et al., 2002). Anthocyanins and other 

pigment chemicals of the larger family of polyphenols in red grapes are responsible for 

the varying shades of purple in red wines.  Dietary resveratrol (a polyphenol antioxidant) 

has been shown to modulate the metabolism of lipids and to inhibit oxidation of low-

density lipoproteins and aggregation of platelets. (Chan, and Delucchi, 2000).
  

Resveratrol is found in wide amounts among grape varieties, primarily in their skins and 

seeds which, in muscadine grapes. (Le Blanc, 2005). These flavonids exerts many-health-

promotings effects including the ability to increase intracelular vitamin C levels, decrease 

capillar permability and fragility and scavenge oxidants and free radicals (El-Ashmawy et 

al., 2007). There are many references in the literature to the composition and antioxidant 

properties of grape polyphenols (Gonzalez et al., 2004). 

Nicotine is a naturally occurring alkaloid found in the nightshade family 

(Solanaceae) of plants, predominantly in tobacco plant (Nicotiana tabaccum) (Wu et al., 

2002). Hellermann et al., (2002).Tobacco generally refers to the leaves and other parts of 

plants that have been domesticated and used to obtain the alkaloid nicotine. There are 64 

Nicotiana species; the two are only cultivated for tobacco are Nicotiana tobaccum and 

Nicotiana rustica, these two are containing higher levels of nicotine. Nicotiana tobaccum 

is the major source of commercial tobacco. In most mammalian species, nicotine is 

rapidly and extensively metabolized, primarily in the liver (Kyerematen and Vesell, 

1991). Liver is an important organ that has many tasks, and is responsible for processing 

drugs, alcohol and other toxins to remove them from the body. Nicotine from heavy 

smoking increases the risk of developing hepatocellular carcinoma (HCC), (El –Zayadi, 

2006). Smoking increases the production of pro-inflammatory cytokines involved in liver 

cell injury (Moszczynski et al., 2001). It has been reported that smoking increases 

fibrosis score and histological activity index in chronic hepatitis C (CHC) patients 

(Pessione et al., 2001) and contributes to progression of HBV-related cirrhosis (Yu  et al., 

1997). Like other organs of the body, liver structure and functions are also altered with 

age advances. (Lee et al., 1999). 

http://en.wikipedia.org/wiki/Pigment
http://en.wikipedia.org/wiki/Polyphenol
http://en.wikipedia.org/wiki/Polyphenol_antioxidant
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Nicotine is known to induced oxidative stress and depletes antioxidant defense 

mechanisms and produced reduction in glutathione peroxidase in lung, liver and kidney 

of nicotine-treated animals (Yildiz, 2004; Muthukumaran et al., 2008). Nicotine also 

increases both free fatty acid release from the liver and the hepatic synthesis of very low-

density lipoproteins; also maternal nicotine exposure induced oxidative stress and causes 

histopathological changes in the lung and liver of lactating offspring (El-Sokkary et al., 

2007).  

In most mammalian species, nicotine is rapidly and extensively metabolized, 

primarily in the liver (Kyerematen and Vesell, 1991). The major metabolic pathways of 

nicotine in mammals are C-oxidation and N-oxidation, i.e. cotinine and nicotine N′-oxide 

formation, respectively. Cotinine formation from nicotine is a two-step reaction in 

mammals. The first step is the conversion of nicotine to nicotine-Δ
1′(5′)

-iminium ion by 

CYP. The second step, the conversion of the iminium ion to cotinine, is mediated by 

cytosolic aldehyde oxidase (Kyerematen and Vesell, 1991). About 4% of nicotine is 

converted to nicotine N′-oxide, which is largely excreted in urine without further 

metabolism (Jacob et al., 1988). In rats, nicotine is excreted as cotinine and nicotine-1′- 

N-oxide, both at about 10%. In humans, this pathway is highly selective for the trans-

isomer (Cashman et al., 1992). Only the trans-isomer of nicotine N′-oxide was detected 

in urine after administration of nicotine by intravenous infusion, transdermal patch, or 

smoking (Park et al., 1993). It appears that nicotine N′-oxide is not further metabolized to 

any significant extent, except by reduction back to nicotine, which may lead to recycling 

of nicotine in the body (Dajani et al., 1975).  

 

METERIALS AND METHODS 

Animals: 

Male pathogenic free wistar albino rats were obtained from the Department of 

Zoology, Animal House, S.V. University,Tirupati and Andhra Pradesh, India.  The 

animals were housed six to a polypropylene cage and provided with food and water add 

libitum.  The animals were maintained under standard conditions of temperature and 

humidity with an alternating 12hr light/dark.  Animals were fed standard pellet diet (Agro 

Corporation Pvt. Ltd., Bangalore, India) and maintained in accordance with the 
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guidelines of the National Institute of Nutrition and Indian Council of Medical Research, 

Hyderabad, India. 

Procurement of chemicals:  

All the chemicals used in the present study were Analytical grade (AR) and 

obtained from the following scientific companies: Sigma (St. Louis, MO, USA), Fisher 

(Pittsburg, PA, USA), Merck (Mumbai, India), Ranbaxy (New Delhi, India), Qualigens 

(Mumbai, India). 

Dosage of nicotine:  

The dose administration of nicotine was followed as per the protocol given by 

(Shoaib and Stolerman, 1999; Helen et al., 2003) 0.6 mg / kg body weight (0.5ml) was 

chosen as the dose, for this study. 

Red Grape Extraction: 

Red Grapes, as large clusters with red berries, were brought from local 

surroundings in Bangalore and identified as Vitis vinifera L.(Family Vitaceae) The grape 

were crushed (whole fruit) for juice and dried in shade, powdered and extract by 

maceration with 70% (W/V) alcoholic for 72 hours in ambient temperature. The red 

grape extract was filtered and then solvent evapored to dryness under reduced pressure in 

a rotary evaporator. The residual red grape extract was used for this study. 

Experimental design: 

Age matched rats were divided into 4 groups of six in each groups.                                       

i) Normal Control, ii) Nicotine treatment (Nt),iii) Red Grape extracts treatment (RGEt) 

and,  iv) Nicotine + Red Grape extract treatment (Nt+RGEt). 

Group I – Normal Control: 

Six rats were put on a six-channel, the rats were treated with normal saline (0.9%) 

orally via orogastic tube for 5 days / week for a period of 2 months. 

Group II – Nicotine treatment (Nt): 

Rats were received the nicotine at a dose of 0.6 mg/kg body weight (0.5ml) by 

subcutaneous injection for a period of 2 months. 
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Group III – Red Grape extract treatment (RGEt): 

Rats were received red grape extract 50mg/kg body weight via   orogastric tube 

for a period of 2 months.      

Group IV – Nicotine + Red Grape extract treatment (Nt+RGEt):      

Rats were received the nicotine at a dose of 0.6 mg/kg body weight (0.5ml) by 

subcutaneous injection and   red grape extract 50mg/kg body weight via orogastric tube 

for a period of 2 months. 

The animals were sacrificed after 24 hrs after the last treatment session by 

cervical dislocation and the kidney tissue were isolated at -4
0
, washed with ice-cold 

saline, immediately immersed in liquid nitrogen and stored at -80
0
 for biochemical 

analysis and enzymatic assays. Before assay, the tissues were thawed, sliced and 

homogenized under ice-cold conditions. Selected parameters were estimated by 

employing standard methods. 

Biochemical Investigations: 

The activity of Alanine Transammase and Aspartate Transaminase by the method of 

Rertman and Frankel (1957), Alkaline Phosphatase was estimated by the method of King 

and Armstrong (1998). 

Statistical Analysis: 

       Statistical analysis has been carried out using INSTAT software.  The data was 

analyzed for the significance; the results were presented with the P-value  

RESULTS 

The result reported in Table 1, 2, 3, show that in the activities of liver tissue 

marker enzyme such as AST, ALT and ALP in the control and experimental rats. The 

result shows that nicotine administration significantly (P < 0.05) increased the activities 

of AST, ALT and ALP. Administration of RGEt along with nicotine significantly (P < 

0.05) reversed these functional markers enzymes towards to near normal in dependent 
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manner. RGEt at a dose of 50 mg/ kg body weight was more effective when compared to 

control rats. Hence, 50 mg /kg body weight was used for further studies.  

Table 1, 2, 3, shows that the level of marker enzymes such as AST, ALT and ALP 

in the liver tissue of control and experimental rats. A significant elevation in the levels of 

markers enzymes were observed in nicotine fed group when compared to control rats. 

Administration of RGEt along with nicotine caused a significant decreased in the level of 

AST, ALT and ALP in liver tissue when compared with nicotine administrated rats. 

DISCUSSION 

Nicotine, the major component of cigarette smoke plays an important role in the 

development of oxidative damage to Liver, Kidney and Lungs; it is potential oxidant, 

which is capable of producing free radicals and reactive oxygen species.(Yildiz D et 

al.,1998). Nicotine is oxidized primarily in to its metabolite cotinine in the liver,generates 

free radicals in tissue and induces oxidative tissue injury( Wang H, et al.,2000).  Many 

drugs and chemicals have been shown to induce toxic side effects, and adverse or 

beneficial effects on multiple enzymes and metabolic processes. For example, a diuretic 

drug, acetazolamide inhibits carbonic anhydrase. Inhibition of specific enzymes due to 

drug use may exert pathological states in experimental models. The effect of smoking on 

liver diseases has been studied and these investigations have revealed its harmful effects. 

(Takashi et al., 2003). Chronic administration of nicotine in rats reportedly induces 

cytochrome P
- 450

, generates free radicals in tissues and exerts oxidative tissue injury. 

(Guan Z.Z et al., 2003; Anandatheerthavarada, H.K et al., 1993). The generation of 

oxygen free radicals can be prevented or scavenged by host antioxidant defense 

mechanism (Wetshcer et al., 1995). 

The activity of AST, ALP and ALT enzymes is an indicator of liver cell damage 

(Raja, 2011). Nowadays, the effects of smoking on liver enzyme activity are discussed. In 

a study it was found that smoking caused a significant increase in activity of ALP 

enzyme, which is in correspond with our results (Mohammed, 2013). In our present 

study, An increase in the activity of marker enzymes like AST, ALP and ALT in nicotine 

treated rats indicates of cellular damage due to loss of functional integrity of cell 

membranes (Westcher  G. J et al., 1995).  Nicotine also causes oxidative damage which 
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is prominent in the lungs, kidney, brain and liver (Deniz, 2004). The marker enzymes 

namely AST, ALT and ALP, are the reliable makers for liver function.  It is established 

that AST can be found in the liver, cardiac muscle, skeletal muscle, kidney, brain, 

pancreas, lungs, leukocytes and erythrocytes where as ALT presence in liver (Rej, 1997). 

The increased levels of serum enzyme such as AST and ALT indicate the increased 

permeability and   damage and/or necrosis of hepatocytes (Goldberg and Watts, 1965). 

The membrane bound enzymes like ALP are released unequally in to bloodstream 

depending on the pathological phenomenon (Sillanaukee, 1996). The procyanidins found 

in grape can inhibit the apoptosis and damage of cells by oxygen free radicals (Li and 

Zhong, 2004). In our study, we have found that nicotine consumption caused a significant 

increased in the activities of AST, ALT and ALP, (Table-1, 2, 3), which could be to 

severe damage to liver tissue membrane. The decreased activities of these enzymes on 

RGEt administrated rats. 

   Recent report showed that grape has protective against  hepatitis caused by toxin 

(Shchelkunov, 2001). Numerous studies indicate that free radicals or reactive  oxygen 

species such as a-hydroxy ethyl radical, superoxide  and hydroxy radicals are responsible 

for ethanol induced oxidative stress (Hoak and Pastorino, 2002;). Various pathways 

implicated in ethanol induced oxidative  stress, including changes in NAD+/NADH ratio, 

acetaldehyde  protein adducts formation, induction of CYP2E1 formation  of 1-hydroxy 

ethyl free radicals, ethanol mediated  mitochondrial damage, endotoxin derived activation 

of  kupffer cells with subsequent production of tumor necrosis  factor-a (TNF-a) and 

decrease in the cellular antioxidant  defense (Sergent et al., 2001). 

Administration of RGEt significantly decreased the level   of marker enzymes 

such as AST,ALT,ALP (Table-1,2,3) when compared with nicotine treated rats, which 

may be due to the scavenging of free radicals  generated by nicotine. It is known that the 

flavonoids found  in grape leaves had inhibitory effect in lipid peroxidation by   its free 

radical scavenging nature (Ruf et al., 1995). The flavonoids found in grape leaves  such 

as anthocyanins, catechin and non-flavonoids (stilbene)  has been reported to possess the 

capability to prevent  the Fe2+, Cu2+ induced lipid peroxidation (Fauconneau  et al., 

1997). Since the transition metals play a central role  in marker enzymes process, show 
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our results obliviously indicate that red grape  extract has radical scavenging activity  and 

inhibit the marker enzymes damage in nicotine  toxicity.  

The microscopic changes in the liver of nicotine treated rats predominant in the 

centrilobular region. Hepatic damage observed in the present study may be partially 

attributed to cytochrome P450 (Pieffer et al., 1979). The  upregulation  of AST, ALT and 

ALP,( Table-1,2,3),   in the  combination treated rats (Nt+ RGEt)  reduced the liver cell 

damage and improved the histomorphology  of the liver near to control., which indicates 

the significant protection offered by RGEt against the toxic effect of  nicotine.  The 

results of functional tests together with histological observations suggest that nicotine 

leads to serious changes in histology of liver tissue. The increased formation of marker 

enzymes and associated reactive oxygen species leads to damage in membrane integrity 

and other pathological changes in liver tissue. The efficacy of any protective drug is 

essentially dependent on its capacity of either reducing the harmful effects or in 

maintaining the normal physiology of cells and tissues, which have been attributed by 

toxins. The membrane protective properties and antioxidant nature of RGEt might helpful 

to alleviate the pathological changes caused by nicotine in liver tissue. Our data indicate 

that RGEt (50 mg/kg body weight) has a protective action against nicotine-induced 

toxicity as evidenced by the lowered liver tissue marker enzymes and elevated levels of 

the enzyme in liver tissue. Hence our study suggests that RGEt play a beneficial role in 

the treatment of nicotine induced tissue damage, which could be one of its therapeutic 

values. 

CONCLUSION:             

 In conclusion, the present study shows that RGEt treatment mitigates nicotine 

intoxication-induced oxidative damage, which could be due its antioxidant nature that 

combines free radical scavenging and metal chelating properties. Nicotine caused toxic 

effects in tissues but along with RGEt the side effects were significantly reduced. 

However, it is suggested that RGEt might be a useful Hepato protective agent in cancer 

therapy along with standard chemotherapeutic drug. This investigation draw a conclusion 

stating that this much of Red grape juice extracts to the liver tissue of male subjects may 

be beneficial, especially for the nicotine subjects to improve the health status and life 

span.    
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Table 1: Changes in the Leveles of Alanine transammase (AST) in the Liver tissue. 

±  SD of six individual observations. 

Values in parentheses denote percent change over respective control. 

*Values are significant at P < 0.05 

** Values are significant at P < 0.01 

@Values are non significant at P < 0.001 

 

 

Table 2: Changes in the Leveles of Aspartate Transaminase (ALT) in the Liver tissue. 

S.No Name of the 

tissue 

Control Nt Rget Nt+Rget 

 

1 

 

Liver 

 

31.36 

± 0.89 

 

71.64 * 

± 1.16 

(+98.82) 

 

28.12** 

± 0.79 

(-10.33) 

 

51.32* 

± 0.74 

(+63.64) 

±  SD of six individual observations. 

Values in parentheses denote percent change over respective control. 

*Values are significant at P < 0.05 

** Values are significant at P < 0.01 

@Values are non significant at P < 0.001 

 

S.No Name of the 

tissue 

Control Nt Rget Nt+Rget 

 

1. 

 

Liver 

 

51.09 

±1.91 

 

 

92.78 * 

± 1.72 

( + 81.60) 

 

48.91 @ 

±1.04 

(- 4.26) 

 

77.66* 

±1.65 

( +52.00) 
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Table 3: Changes in the Leveles of Alkaline phosphotase (ALP) in the Liver tissue. 

S.No 
Name of the 

tissue 
Control Nt Rget Nt+Rget 

 

1. 

 

Liver 

 

61.29 

± 0.69 

 

 

70.05 * 

± 1.57 

(+14.29) 

 

55.09 ** 

± 1.76 

(- 10.11) 

 

58.44 @ 

± 1.33 

(-4.65) 

±  SD of six individual observations. 

Values in parentheses denote percent change over respective control. 

*Values are significant at P < 0.05 

** Values are significant at P < 0.01 

@Values are non significant at P < 0.001 

 

Normal Control (NC) (Control rats received 0.9% saline).Nicotine treated (Nt) (at a dose 

of 0.6 mg/ kg body weight by subcutaneous injection for a period of 2 months ).Red 

Grape Extract treated (RGEt).(Red grape extract at a doses of 50 mg/ kg body weight via 

orogastric tube for a period of 2 months).Nicotine + Red Grape Extract treated 

(Nt+RGEt). 

 

Liver tissue, Alanine aminotransferase (ALT), Aspartate aminotransferase (AST) and 

Alkaline phosphotase (ALP) and Male albino rats. 
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