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ABSTRACT 

              Red grape   (Vitis vinifera.L ) presumably originates from Western Asia, from the area 

between the Caspian Sea region and Asia Minor, where also its cultivation seems to have begun . 

These archeological finds, up to this day the oldest documentation for the use of grape vine 

products in human culture, were dated to 3500-2900 B.C. Red grape is commercial juice 

products from Concord grapes 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 

(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 kidney tissue such as the activites of the levels of Total 

Carbohydrates, Glycogen and Total Free Amino Acids, were decreased in nicotine treated rats in 

the  kidney tissue and  increase was observed in the combination (Nt+RGEt),but at  50 mg/kg 

body weight found to be more effective. This results stating that red grape extract treated rats 

were beneficial, especially for the nicotine subjects to improve the carbohydrate metabolic 

profiles . 

Key words:  Nicotine, Red Grape extract, Total carbohydrates, Glycogen, Total free amino                      
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INTRODUCTION 

Grapes (Vitis vinifera) are one of the world’s widely grown fruit crops with an annual 

production of 58-61 million metric tons (Murthy et al., 2002). Grape growing plays a major role 

in the worldwide fruit production, with an international acreage of approximately 7.8 million 

hectares (Oiv 2008). In the 1980s, there was a high rate of global production of fresh grapes, but 

due to a reduction in the production surface area, there was a drop in the beginning of the 1990s. 

However, soon after, the production rate plummeted, due to an increase in output trends, 

favorable climatic conditions and increase in the partial geographical redistribution of vineyards 

during this period. America saw its 2005 production reach a record high with 142, 6 Mqx 

(millions of quintals) (Cantos et al., 2002). Total phenolic content, an index of dietary 

antioxidant strength, is higher in red varieties due almost entirely to anthocyanin density in red 

grape skin compared to absence of anthocyanins in white grape skin. It is these anthocyanins that 

are attracting the efforts of scientists to define their properties for human health (Cantos et al., 

2002). Phenolic content of grape skin varies with cultivar, soil composition, climate, geographic 

origin, and cultivation practices or exposure to diseases, such as fungal infections.  

Nicotine is a naturally occurring alkaloid found primarily in the members of the 

Solanaceae family,which includes tobacco, potato, tomato, green pepper, and eggplant. Nicotine 

was first isolated and determined to be the major constituent of tobacco in 1828(Schevelbein, 

1982). In commercial tobaccos, the major alkaloid is nicotine, accounting for about 95 % of the 

total alkaloid content (Jacob et al., 1993). Tobacco use is the leading cause of death in the world 

today. With 4.9 million tobacco-related deaths per year, no other consumer product is as 

dangerous or kills as many people as tobacco (WHO.An international treaty for tobacco control 

,2003).  Nicotine, as most biologically active chemical in tobacco   smoke, has been the subject 

of intense scientific scrutiny. Among the most well characterized chemicals found in  tobacco 

and tobacco smoke, are polycyclic aromatic hydrocarbons (PAHs) and the highly addictive 

alkaloid, nicotine and its metabolites (Campain, 2004). To further complicate the picture, 

nicotine is converted, during the production of cigarette and chewing tobacco, into two highly 

mutagenic nitrosamine, N_-nitrosonor nicotine (NNN) and 4-(methylnitrosamine)-1-(3-pyridyl)-

1-butanone (NNK) and is metabolized into cotinine. These chemicals derivatives also exhibit a 

wide spectrum of biological activity as  compared to parent compound (Campain, 2004). 

Nicotine has been reported to induce oxidative stress both in vivo and in vitro (Pigeolot et al., 

1990). The mechanism of generation of free radicals by nicotine is not clear. But oxidative stress 
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occurs when there are excess free radicals and/or low antioxidant defense, and result in chemical 

alteration of biomolecules causing structural and functional modification. Oxygen free radicals 

(OFR) production has been directly linked to oxidation of cellular macromolecules, which may 

induce a variety of cellular responses through generation of secondary metabolic reactive species 

(Chiarugi, 2003).  

    Nicotine is excreted by glomerular filtration and tubular secretion, with variable 

reabsorption depending on urinary pH. With uncontrolled urine pH, renal clearance averages 

about 35–90 ml min−1, accounting for the elimination of about 5% of total clearance. In acid 

urine, nicotine is mostly ionized and tubular reabsorption is minimized; renal clearance may be 

as high as 600 ml min−1 (Urinary pH 4.4), depending on urinary flow rate (Benowitz and 

Jacob,1985). In alkaline urine, a larger fraction of nicotine is unionized, allowing net tubular 

reabsorption with a renal clearance as low as 17ml min−1 (Urine pH 7.0). In vitro studies have 

shown that there are distinct transport systems for both basolateral and apical uptake of nicotine 

(Takami et al., 1998). Nicotine has been shown to be actively transported by kidney cells, most 

likely by the organic ion transporter (Zevin et al., 1998; Urakami et al., 1998). Cimetidine 

decreases renal clearance of nicotine by 47% in nonsmoking volunteers (Bendayan et al., 1990). 

This is consistent with the inhibition of basolateral uptake by cimetidine detected in vitro. 

Mecamylamine reduces renal clearance of nicotine in smokers dosed with intravenous nicotine 

when urine is alkalinized, but not when urine is acidified (Zevin et al., 2000). Renal clearance of 

cotinine is much less than the glomerular filtration rate (Benowitz et al., 2008b). Since cotinine 

is not appreciably protein bound, this indicates extensive tubular reabsorption. Renal clearance of 

cotinine can be enhanced by up to 50% with extreme urinary acidification. Cotinine excretion is 

less influenced by urinary pH than nicotine because it is less basic and, therefore, is primarily in 

the unionized form within the physiological pH range. As is the case for nicotine, the rate of 

excretion of cotinine is influenced by urinary flow rate. Renal excretion of cotinine is a minor 

route of elimination, averaging about 12% of total clearance. In contrast, 100% of nicotine N_-

oxide and 63% of 3_-hydroxycotinine are excreted unchanged in the urine (Benowitz and Jacob 

2001; Park et al., 1993). 

Aging is associated with spontaneous degenerative changes of renal function and 

structure. Renal aging in humans and rodents is associated with a spontaneous and progressive 

decline of kidney function and structural changes and cortex (Thomas Lattmann et al., 2005). 

Aging is associated with a degenerative effect on many organs including the kidney. Blood 

vessels play a key role in the progression of renal damage in aging, with reductions in 

glomercular filtration rate and renal blood flow. Aging is a natural process that occurs in all 

species and has a degenerative effect on many organs. Interestingly for nephrologists, one of the 

most prominent organs   affected by   aging   is the kidney. Aging can   cause histological, 

functional and molecular changes in the Kidney (David Long et al., 2005).   Aging is associated 

with a loss of renal reserve; and increased either xenobiotic or physiologic insult (Kl-Yoon Jung 
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et al.., 2004).  This study was designed to investigate the effects of red grape extracts on nicotine 

induced oxidative stress in the kidney of male albino rat.  

MEHTODOLOGY 

 

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 guidelines of the National Institute of Nutrition and 

Indian Council of Medical Research, Hyderabad, India.  

 

CHEMICALS:              

            Nicotine and other fine chemical were obtained from Sigma chemical company, St. 

Louis, USA.  All other chemicals and reagent used were of analytical grade.   

 

PREPARATION OF RED GRRAPE EXTRACTION: 

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

Banglore  and identified as Vitis vinifera L.(Family Vitaceae). The grape were crushed (whole 

fruit) for juice and dried in shade and extract by maceration with 70% (W/V) alcoholic for 72 h 

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) Narmal Control (NC) (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.). 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). iii) Red Grape extracts treatment (RGEt) (Rats 

were received red grape extract 50mg/kg body weight via   orogastric tube for a period of 2 

months), and 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. 
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Before assay, the tissues were thawed, sliced and homogenized under ice-cold conditions. 

Selected parameters were estimated by employing standard methods. 

BIOCHEMICAL ANALYSIS: 

 The total carbohydrate content was estimated by the method of Carroll et al., (1956).  The 

kidney tissue was homogenized in 10% trichloro acetic acid (TCA) to prepare 1% (W/V) 

homogenates.  The proteins precipitated were removed by centrifuging the homogenates for 15 

minutes at 3000g at 4
0
C.  The clear supernatant was taken for the estimation of total 

carbohydrates.  To 0.5 ml of supernatant, 5 ml of anthrone reagent was added and kept in a 

boiling water bath for 15 minutes.  Then, the contents were cooled and read at 620 nm against 

the reagent blank. The total carbohydrate content was expressed as mg of glucose/gm wet weight 

of the tissue. 

 The Glycogen was estimated by the method of Kemp and Van Hejnigen (1954).  The 

kidney tissues were homogenized in 80% (W/V) methanol to prepare 5% (W/V) homogenates.  

The suspension was centrifuged at 3000g for 15 minutes at 4
0
C the supernatant containing 

glucose was decanted.  (The glycogen content present in the kidney tissue homogenates was 

estimated after extraction of the glucose with 80% methanol).  Now the kidney tissue residue 

was suspended in 5 ml of deproteinizing solutions (5% TCA containing 0.1% silver sulphate) 

and the fluid level was marked on centrifuge tube and the tube was covered with a glass cap and 

placed in a boiling water bath for 15 minutes.  Then the tube was cooled in running tap water and 

deproteinizing solution was added up to the mark to compensate the loss due to evaporation.  

The contents were centrifuged at 5000g for 15 minutes at 4
0
C.  1ml of clear supernatant was 

added to 3ml of concentrated sulphuric acid in a wide mouthed test tube mixed by vigorous 

shaking.  The mixture was heated in a boiling water bath for exactly 6.5 minutes and 

subsequently cooled under running tap water.  The intensity of the pink colour developed was 

read against the blank at 520 nm in a spectrophotometer.  The glycogen content was expressed in 

mg of glucose/gram wet weight of the tissue. 

 The total free amino acids were estimated by the method of Moore and Stein (1954).  5% 

(W/V) homogenates of kidney tissues were prepared in 10% (W/V) trichloro acetic acid (TCA) 

and centrifuged the contents at 2000g for 15 min at 4
0
C.  To 0.5 ml of supernatant, 2.0ml of 

Ninhydrin reagent was added and the contents were exactly boiled for 6½ minutes in a boiling 

water bath.  The contents were cooled to laboratory temperature.  The samples were made upto 

10 ml with distilled water and the colour intensity was read at 570 nm in a spectrophotometer 

against the reagent blank.  The total free amino acid content was expressed in mg of free amino 

acids per gram wet weight of the tissue. 
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STATISTICAL ANALYSIS: 

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

for the significance and the results were presented with the P-value. 

RESULTS:  

In the present study in total carbohydrates content was decreased in both (young and old) 

nicotine treatment rats (young by -22.46%; old by -35.03%) when compared to control rats. In 

red grape extract treatment rats of both (young and old) an increased (young by 7.81%; old by 

4.17 %) was observed than the, control rats. In the combination treatment (Nt+RGEt) slightly 

increased was observed when compared to control rats of both age groups. (Table.1,) 

TABLE-1: CHANGES IN TOTAL  CARBOHYDRATES CONTENT ACTIVITY IN THE 

KIDNEY OF MALE ALBINO RAT.  

Name 

of the 

tissue 

Young Old 

NC Nt RGEt 
Nt+ 

RGEt 
Control Nt RGEt 

Nt+ 

RGEt 

Kidney 
85.48 

±7.79 

66.28** 

±9.22 

(-22.46) 

92.16** 

±7.06 

(+7.81) 

88.21
@

 

±9.65 

(+3.19) 

96.06 

±7.52 

62.41** 

±6.66 

(-35.03) 

100.07** 

±5.84 

(+4.17) 

98.81
@

 

±6.25 

(+2.86) 

 

                                **   Values are significant at P < 0.01 
                                                                      @

 Values are non significant. 

In this investigation the glycogen content was decreased in both (young and old) nicotine 

treatment rats (young by -28.78%; old by -22.89%) when compared to control rats. In red grape 

extract treatment rats of both (young and old) an increased was observed when compared to the 

control rats (young by 10.12%; old by 11.89%).In the combination treatment (Nt+RGEt) slightly  

increased was observed when compared to control rats of  both age groups(Table.2). 

TABLE-2: CHANGES IN GLYCOGEN CONTENT  CONTENT ACTIVITY IN THE 

KIDNEY OF MALE ALBINO RAT.  

Name 
of the 

tissue 

Young Old 

Control Nt RGEt Nt+RGEt Control Nt RGEt Nt+RGEt 

Kidney 
112.38 

±10.80 

80.03** 

±10.21 
(-28.78) 

123.76** 

±8.17 
(+10.12) 

116.49
@

 

±7.42 
(+4.01) 

101.25 

±8.74 

78.07** 

±7.81 
(-22.89) 

113.29** 

±9.15 
(+11.89) 

104.57
@ 

±5.28 
(+3.27) 

                                               ** Values are significant at P < 0.01 
                                                                        @

  Values are non significant. 
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In our  study in total free amino acids  content was decreased in both (young and old) 

nicotine treatment rats (young by -61.05%; old by -41.31%) when compared to control rats. In 

red grape extract treatment rats of both (young and old) an increased was observed when 

compared to the control rats (young by 16.06 %; old by 23.10 %). In the combination treatment 

(Nt+RGEt) slightly increased was observed when compared to control rats of both age groups 

(Table. 3) 

TABLE-3: CHANGES IN TOTAL  FREE AMINO ACIDS ACTIVITY IN THE KIDNEY OF 

MALE ALBINO RAT.  

Name 

of the 

tissue 

Young Old 

NC Nt RGEt Nt+RGEt Control Nt RGEt Nt+RGEt 

Kidney 
57.65 

±3.19 

22.45** 

±6.83 

(-61.05) 

66.91** 

±7.64 

(+16.06) 

60.65
@

 

±6.31 

(+5.20) 

42.28 

±8.55 

24.81** 

±8.08 

(-41.31) 

52.05** 

±7.64 

(+23.10) 

46.31
@

 

±7.84 

(+9.53) 

 

                                 **   Values are significant at P < 0.01 
                                                                      @

  Values are non significant. 

Narmal Control (NC) (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). 

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).  Red Grape extracts treatment 

(RGEt) (Rats were received red grape extract 50mg/kg body weight via   orogastric tube for a 

period of 2 months) and 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).         

Kindey  Tissue ( Yong and Old age),Total carbohydrates, Glycogen and Total free amino. 

 DISCUSSTION 

In the present investigation it was observed that the age induced slight elevation in total 

carbohydrate content in the kidney, which may be due to decreased metabolic utilization in the 

old animals.  The impaired alterations in the activities of enzymes involved in the carbohydrate 

metabolism contribute to the   reduction   of carbohydrate   catabolism   and   elevation   in   age-

related accumulation of tissue carbohydrates. The age-related slowing down and impairment in 

carbohydrate metabolism appears to play a role in the expression of cellular senescence 

(Tollefsbol, 1987). The  decrease in total carbohydrate levels in the kidney of  old rats after 

nicotine treatment suggest possible utilization of carbohydrates to meet the energy demand 

during nicotine toxicity. Nicotine produces stress in the body both in vivo in vitro (Suleyman et 
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al., 2002). Barry and Mizock, (1995) reported stress causes to the alteration in the carbohydrate 

metabolism. These alterations include enhanced peripheral glucose uptake and utilization, 

hyperlactatemia, increased glucose production, depressed glycogenesis, glucose intolerance, and 

insulin resistance. The hyper-metabolic state is induced by the area of infection or injury as well 

as by organs involved in the immunologic response to stress; it generates a glycemic milieu that 

is directed toward satisfying an obligatory requirement for glucose as an energy substrate. 

The ability to metabolize carbohydrates is reduced with advancement of 52-age. An age 

related decrease in respiratory activity and metabolic utilization of carbohydrates has been 

observed in Kidney (Sailaja, 1997; Gurumurthy, 2001), heart tissue slices (Bilwanath,1996). 

Enzymes of Kreb's-citric acid cycle show diminished activities with age (Ermini, 1972). Cartee 

et al., (1993) reported decreased activity levels of glucose-6-phosphate dehydrogenase and 

glucose-6-phosphofructokinase with advancement of age. Young rats can more readily maintain 

high levels of oxygen   consumption   accompanied   by   a   more   efficient   use   of   fats, 

carbohydrates as an energy source compared to old ones (Somani et al., 1992). The decreased 

glycolytic and Kreb's-citric cycle enzymes which are necessary for the catabolic process of 

carbohydrates, may lead to increase the total carbohydrate content in the kidney of old age rat.              

Several authors have been reported decreased total carbohydrate in afferent tissue with 

reference to different toxic treatments. Subramanyam, (1984) reported decreased total 

carbohydrate content in different tissues with acetaldehyde toxicity.  It also explains a 

biochemical situation where in much of the metabolic functions of glycolsis carbohydrate 

interconversions would be high. This leads to the greater Availability of transporting 

monosaccharides which are the immediate source, for energy supply.  The decrease in the total 

carbohydrates under nicotine treatment clearly suggests that the substrates derived from the total 

carbohydrates constitute the important functional role in the supply of energy. Similar sort of 

results were obtained under several stress conditions (Nihira, (1982). We observed in the present 

study the induced effect of red grape extract treatment (RGEt) increase the totalcarbohydrates 

content in both age groups at the same time decrease was observed in the nicotine treatment (Nt) 

rats when compare to control rats. Interestingly, in the present investigation with combination 

treatment (Nt+RGEt) an increase in the levels of total carbohydrate content was found in the 

kidney of both age groups of rats. Thus, these results clearly suggest that, the red grape extract 

treatment (RGEt) was beneficial for  nicotine induced toxicity. 

From the present investigation it was observed that the kidney tissue glycogen levels 

were decreased in the nicotine treatment (Nt) rats in both age groups. Several authors have been 

reported decreased glycogen content in afferent tissues with reference to different toxic 

conditions. Vijayakumar Reddy, (1990) reported decreased glycogen levels in the kidney, liver 

and  muscle, under guanidine toxicity. Hariprasad, (1996) observed decreased Glycogen content 

in fish with ammonium toxicity. Decrement in tissue glycogen levels has been reported during 

ammonia stress (Santhi 1991; Nadamuni Cherry, 1992 and Obula Reddy, 1994). The decreased 
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glycogen content in the kidney tissue with nicotine treatment rats observed in the present study 

indicates its greater metabolic utilization possibly to meet higher energy demands to mitigate 

nicotine toxicity (or) decreased rate of its synthesis. This could be accomplished either through 

glycolysis (or) the alternative pathway namely the Hexose Monophosphate Pathway (HMP).  

In our present   findings, it is observed that the glycogen content was increased in RGEt 

rats in the kidneys both age groups when compared to control rats. Red grape extract literature is 

not available regarding glycogen in this matter.How ever other evidence indicates that, Shibib et 

al., (1993) reported Momordica charantia (Bitter Milon,Family of Cucurbitaceae) fruit juice  

increase the hepatic glycogen synthesis and decreases the hepatic gluconeogenesis. So that in our 

studies glycogen content was increased may be due to upregulation of glycogen metabolism by 

the RGEt rats. 

From the present investigation it was observed that the kidney glyeogen levels 

significantly decreased due to aging (Table; 2). The decrease in the glycogen content with 

advancement of age may be due to augmented glycogen degradation,  through glycolysis or  due  

to decreased in the synthesis of glycogen during aging, Takahashi et al., (1970) reported 

reduction in glycogen levels with advancement of age. The decrease in glycogen , ATP (Ermini 

and Verzar, 1968), ATP/ADP ratio (Ermini et al.,1971) and Creatine phosphate (Ermini, 1970) 

levels with advancement of age. The decreased mitochondrial oxidation revealed by decreased 

activity of ICDH, SDH and MDH  clearly indicates the prevalence of hypoxic conditions in the 

tissues, which normally increases glycogen utilization. In  the present investigation  elevated  

glycogen content  levels  were observed in the kidney of both age groups in the  combination 

treatment  (Nt+RGEt), suggesting RGEt may beneficial for the nicotine subject to improve the 

glycogen content under  induced nicotine conditions. 

In the present investigation more amount of free amino acids (FAA) were found in the 

kidney of young age group compared to old age group. Obled and Arnal, (1991) suggested that, 

with advancement of age protein synthesis was decreased and FAA concentration was increased. 

In general, we can conclude that the age by including tissue proteolysis, elevated free amino 

acids with a decline in protein thesis in rats. In this present study it is reported that total free 

amino acids content was decreased due to nicotine treatment in both age groups.  This decrease 

may be due to the effect of nicotine products on the FAA content in the plasma. However, 

contradictory reports are also available regarding the influence of nicotine on total free 

aminoacid pool. Besides these, the enhanced level of FAA may be due to ammonia intoxication 

(Krishna Mohan Reddy, 1986).   

The total FAA content was increased in the RGEt rats, in the both the age groups of 

kidney tissue. Amino acids are added to the pool through the synthesis of non-essential amino 

acids and precursors within the tissue and through release of amino acids from the breakdown of 

dietary and cellular proteins in the tissue.  The increased amino acid content in the RGEt kidney 
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may be due to augmented activity of acidic, alkaline and neutral proteases.  This elevation in 

amino acid level may also be attributed to the enhanced proteolysis as well as decreased amino 

acid utilization for protein synthesis (Bylund-Fellenius et al., 1984).  The low levels of FAA in 

the kidney tissue due to nicotine treatment may also be due to high utilization of these to 

carbohydrate sources via gluconeogenesis pathway to meet the energy demand under the 

influence of nicotine intoxication.  In the present study we observed an elevation of FAA pool in 

the kidney tissue due to combination (Nt + RGEt), suggests that RGEt enhances the supply of 

FAA content to counter the nicotine toxicity.   

CONCLUSION: 

            This investigation draw a conclusion stating that this much of  red grape juice extracts to 

the old age as well as young age male subjects may be beneficial, especially for the nicotine 

subjects to improve the health status and life span.     
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