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ABSTRACT 

Green tea (Camellia sinensis), the health benefits of green tea for a wide variety of 

ailments, including different types of cancer, heart disease, and kidney disease, were reported. 

Many of these beneficial effects of green tea are related to its catechin, particularly (-)-

epigallocatechin-3-gallate, content. There is evidence from in vitro and animal studies on the 

underlying mechanisms of green tea catechins and their biological actions. There are also human 

studies on using green tea catechins to treat metabolic syndrome, such as obesity, type II 

diabetes, and cardiovascular risk factors. 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) GGrreeeenn  tteeaa  lleeaavveess  eexxttrraacctt treated (GLEt) (GGrreeeenn  tteeaa  lleeaavveess  eexxttrraacctt  50mg/kg 

body weight (after the standardization) via orogastric tube for a period of 2 months.); IV)) 

Nicotine + ) GGrreeeenn  tteeaa  lleeaavveess  eexxttrraacctt (Nt+GLEt)  (Rats were received the nicotine with a dose as 

mentioned for Group II   through subcutaneous injection and  GGrreeeenn  tteeaa  lleeaavveess  eexxttrraacctt 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 Superoxidedismutase(SOD), Catalase (CAT), 

Glutathione (GSH) and Glutathioneperoxidase (GPx),  are 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 Green  tteeaa  lleeaavveess  eexxttrraacctt treated 

rats are beneficial, especially for the nicotine subjects to improve the antioxidants enzymes and 

thereby to improve the health status and life span. 

 Key words: Nicotine, Green  tteeaa  lleeaavveess  eexxttrraacctt, SOD, CAT, GSH, GPx, Kidney, Male albino 
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INTRODUCTION 

 

There is a global resurgence of interest in herbal medicine. The importance of botanicals 

and herbals is becoming recognized by developed countries. The use of complementary or 

alternative medicine has increased tremendously in the West, with more and more countries 

believing in its benefits, which is now regulating and licensing the sale of herbal products into 

their countries (Kapoor et al., 2009). Green tea  (Theaceae family) is made up from leaf Camellia 

sinensis, it is originated in China, but it has become associated with many cultures throughout 

Asia, (Teaguardian.com, 2010). It has been considered as a healthy beverage since ancient times. 

The traditional Chinese medicine has recommended this plant for headaches, body aches, general 

pain, digestion, depression, as an energizer, and in general to prolong life (Carmen and Rafa, 

2006). Green tea has many oral health benefits. It has cognitive function and positive impact on 

bone density, caries, periodontal diseases and diabetes (McKay and Blumberg, 2002). It contain 

large amount of catechin which are potent free radical scavengers and therefore has an 

antioxidant effect (Wiseman et al., 1996).  

Green tea consumption may be associated with a reduction in blood cholesterol levels . 

(Maron et al,.2003); Tokunaga. Cardiovascular disease and cancers (Imai et al., 1997; Wu et al., 

2004, Jian et al., 2002). The economic and social interest of tea is clear and its consumption is part 

of many people daily routine, as an everyday drink and as a therapeutic aid in many illnesses. 

Over the last years, numerous epidemiological and clinical studies have revealed and several 

physiological responses to green tea which may be relevant to the promotion of health and the 

prevention or treatment of some chronic diseases. However, the results from epidemiological and 

clinical studies of the relationship between green tea consumption and human health are mixed 

(Rietveld and  Wiseman, 2003) . 

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 
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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 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 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 

et al.., 2004).  This study was designed to investigate the effects of green tea leaves extracts on 

nicotine induced oxidative stress in the kidney of male albino rat.  

METERIALS AND MEHTODS: 

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 
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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.  

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. 

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. 

Preparation of green tea leaves extract: 

Green tea leaves were collected (Photograph 5.1) in the season from Ooty, Tamil Nadu. 

The green tea leaves were cleaned and shade dried completely as showed in Photograph 5.2. The 

dried leaves were milled with hammer mill and passed through 1mm mesh screen. Likewise the 

crude aqueous extract of green tea was prepared according to Maity et al., (1998). Later adopted 

by El- Beshbishy (2005) by soaking 15g of instant green teaves leaves 1 L of whose distilled 

water temperature did not exceed 90
0 

C for 5 min to obtaining soluble polyphones dissolved in 

aqueous extract. Thus solution was filtered obtain the final 1.5% (W/V) green tea extract. The 

solution was substituted in the place of water as the sole source of drinking fluid. 

Experimental design: 

 Age matched rats were divided into 4 groups of six in each groups. i) Normal Control, ii) 

Nicotine treatment (Nt),iii) Green tea leaves extracts treatment (GLEt) and, iv) Nicotine + Green 

tea leaves extracts treatment  (Nt+GLEt). 

i). Narmal 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.  

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).Green tea leaves extract treatment (GLEt):  Rats were received red grape extract 50mg/kg  
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       body weight via   orogastric tube for a period of 2 months.  

iv).Nicotine + Green tea leaves extract treatment: (Nt+GLEt): 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: 

1. superoxide dismutase (SOD – EC: 1.15.1.6): 

 Superoxide dismutase activity was determined according to the method of Misra and 

Fridovich (1972) at room temperature.  The kidney tissue was homogenized in ice cold 50 mM 

phosphate buffer (pH 7.0) containing 0.1 mM EDTA to give 5% homogenate (w/v). The 

homogenates were centrifuged at 10,000 rpm for 10 min at 0
0
C in cold centrifuge.  The 

supernatant was separated and used for enzyme assay.  100 µl of tissue extract was added to 880 

µl (0.05 M, pH 10.2, containing 0.1 mM EDTA) carbonate buffer; and 20 µl of 30 mM 

epinephrine (in 0.05% acetic acid) was added to the mixture and measured the optical density 

values at 480 nm for 4 min on a Hitachi U-2000 Spectrophotometer. Activity expressed as the 

amount of enzyme that inhibits the oxidation of epinephrine by 50%, which is equal to 1 unit. 

2. Catalase (CAT – EC: 1.11.1.6): 

 Catalase activity was measured by a slightly modified version of Aebi (1984) at room 

temperature. The kidney tissue was homogenized in ice cold 50 mM phosphate buffer (pH 7.0) 

containing 0.1 mM EDTA to give 5% homogenate (w/v). The homogenates were centrifuged at 

10,000 rpm for 10 min at 0
0
C in cold centrifuge.  The resulting supernatant was used as enzyme 

source. 10 µl of 100% EtOH was added to 100 µl of tissue extract and then placed in an ice bath 

for 30 min.  After 30 min the tubes were kept at room temperature followed by the addition of 10 

µl of Triton X-100 RS.  In a cuvette containing 200 µl of phosphate buffer and 50 µl of tissue 

extract was added 250 µl of 0.066 M H2O2 (in phosphate buffer) and decreases in optical density 

measured at 240 nm for 60 s in a UV spectrophotometer.  The molar extinction coefficient of 

43.6 M cm
-1

 was used to determine CAT activity.  One unit of activity is equal to the moles of 

H2O2 degraded / mg protein / min. 

3. Glutathione content:  

 Glutathione content was determined according to the method of  Theodorus et. al.,(1981). 

The kidney tissue was homogenized in 0.1 M ice cold phosphate buffer (pH 7.0) containing 

0.001M EDTA and protein is precipitated with 1 ml of 5% sulfosalicylic acid (w/v) and the 
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contents were centrifuged at 5000 g for 15 min at 4
0
C. The resulting supernatant was used as the 

enzyme source.  The reaction mixture in a total volume of 2.5 ml contained 2.0 ml of 0.1M 

potassium phosphate buffer, 0.005 ml of NADPH (4 mg / ml of 0.5% NaHCO3), 0.02 ml of 

DTNB (1.5 mg / ml), 0.02 ml of glutathione reductase (6 units / ml) and require amount of tissue 

source.  The reaction was initiating by adding 0.41 ml of enzyme source and change in 

absorbance was recorded at 425 nm against the reagent blank.  The glutathione content was 

expressed in nano moles / gram wet weight of the tissue. 

4. Glutathione peroxidase (GSH-PX – EC: 1.11.1.9): 

  Glutathione peroxidase (GSH-Px) was determined by a modified version of Flohe and 

Gunzler (1984) at 37
0
C. 5% (w/v) of kidney tissue homogenate was prepared in 50 mM 

phosphate buffer (pH 7.0) containing 0.1 mM EDTA.  The homogenates were centrifuged at 

10,000 rpm for 10 min at 0
0
C in cold centrifuge.  The resulting supernatant was used as enzyme 

source.  The reaction mixture consisted of 500 µl of phosphate buffer, 100 µl of 0.01 M GSH 

(reduced form), 100 µl of 1.5 mM NADPH and 100 µl of GR (0.24 units).  The 100 µl of tissue 

extract was added to the reaction mixture and incubated at 37
0
C for 10 min.  Then 50 µl of 12 

mM t-butyl hydroperoxide was added to 450 µl of tissue reaction mixture and measured at 340 

nm for 180 s.  The molar extinction coefficient of 6.22 X 10
3
 M cm

-1
 was used to determine the 

activity.  One unit of activity is equal to the mM of NADPH oxidized / mg protein / min.  The 

enzyme activity was expressed in µ moles of NADPH oxidized / mg protein / min. 

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-values.  

 

RESULTS  

In the present study the Superoxide dismutase activity was decreased in both (young and 

old) nicotine treatment rats (young by -25.04 %; old by -11.72%) when compared to control rats. 

In green tea leaves extract treatment rats of both (young and old) an increased was observed 

when compared to the control rats (young by 4.74 %; old by 2.70 %). In the combination 

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

groups (Table-1).  

In our knowledge the Catalase activity was decreased in both (young and old) nicotine 

treatment rats (young by -29.01 %; old by -20.82%) when compared to control rats. In green tea 

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

to the control rats (young by 10.45%; old by 18.95 %). In the combination treatment (Nt+GLEt) 

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



International Journal of Advanced Scientific and Technical Research                    Issue 5 volume 7, Nov. –Dec. 2015  

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

©2015 RS Publication, rspublicationhouse@gmail.com Page 518 
 

In the present investigation the Glutathione content was decreased in both (young and 

old) nicotine treatment rats (young by -10.70 %; old by -9.56 %) when compared to control rats. 

In green tea leaves extract treatment rats of both (young and old) an increased was observed 

when compared to the control rats (young by 6.04 %; old by 7.14 %). In the combination 

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

groups (Table-3).  

In the present study  that the glutathione peroxidase activity was decreased in both 

(young and old) nicotine treatment rats (young by -31.12 %; old by -22.27%) when compared to 

control rats. In green tea leaves extract treatment rats of both (young and old) an increased was 

observed when compared to the control rats (young by 6.21 %; old by 10.85%). In the 

combination treatment (Nt+GLEt) slightly increased was observed when compared to control 

rats of both age groups (Table.4). 

DISCUSSION 

           Knowledge of the toxicity of nicotine is important to understand tobacco-induced human 

diseases, as well as to assess the potential risks associated with the therapeutic use of nicotine as 

an aid to assist smoking cessation. 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, for example, 

chronic nicotine administration inhibits cytochrome P450 (CYP2Abin liver, CYP1A1 in lungs) 

as well as generates free radicals, and exerts oxidative tissue injury (Yamazaki et al., 1999) .
  
The 

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

mechanism (Wetshcer et al., 1995). The metabolites of nicotine cause a significant increase in 

DNA strand breakage (Weitberg and Corvese, 1997). Nicotine also causes oxidative damage 

which is prominent in the lungs, kidney, brain and liver (Deniz, 2004). This leads to increase in 

the levels of reactive oxygen species and lipid peroxidation (Ames and Slugenaga, 1993).  

In the present study decrease was absorbed in SOD activity in the kidney tissue of both 

age groups, due to nicotine treatment. The present results in the current investigation are in 

consistence with the previous findings. Among the generated free radicals due to nicotine 

metabolism, superoxide anion is the first derived free radical from nicotine. Thus, increased 

generation of superoxide radicals caused oxidative stress and damages the kidney cells. The 

decrease in SOD activity due to nicotine consumption may impairs the other antioxidant enzyme 

activities like catalase and glutathione peroxidase. Because the superoxide radicals that are 

produced in the kidney during nicotine metabolism are quickly scavenged to H2O2 by the 

enzyme superoxide dismutase. Under these circumstances, if SOD is not detoxifying the 

superoxide radical to hydrogen peroxide, there would be deficiency of substrate i.e., H2O2 for 

catalase and glutathione peroxidase enzyme activities. Thus, this kind of situation leads to impair 

the other antioxidant enzymes in the tissue metabolism. 
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Similar studies have been reported by several authors.  Chennaiah et al., (2006) reported 

due to nicotine treatment SOD activity was decrease in the muscle tissue. The depletion of SOD 

activity was may be due to dispose of the free radical, produced by the nicotine toxicity. Helen et 

al., (2000) reported the decreased SOD activity in brain tissue of rat due to nicotine toxicity. 

Sokkary et al., (2007) reported chronic administration of nicotine the SOD activity was 

decreased in the rat liver and lung. Chattopadhyay and Chattopadhyay (2008) reported due to 

nicotine treatment the SOD activity was decreased in ovary tissue. Similar changes in SOD 

activity was reported in various toxic conditions. Mahendran and Syamala Devi, (2001) reported 

decrease in SOD activity with 18% ethanol treatment in the hepatic tissue. Somani and Husain, 

(1997b) reported significant decrease in plasma and hepatic SOD activity with 20% of chronic 

ethanol treatment. When alcohol is metabolized in the liver by the MEOS pathway, a potentially 

dangerous by products such as, acetaldehyde and cytotoxic free radicals are generated (Temel et 

al., 2002, Licber, 2004).  

This study supported a long standing hypothesis that generation of oxygen derived free 

radicals and other reactive oxidants may be increased in aged kidney tissue. These results were 

also agree with previous findings, which reported the decreased SOD activity with advancement 

of age (Rao et al., 1990). Vohra et al., (2001) reported the decrease in SOD activity in brain 

regions of 36 months old age guinea pigs. The reported decrease in SOD activity with age may 

further accelerated the aging process (Carilo et al., 1992). Miquel, (1980) and others postulated 

that mitochondrial decay is a significant factor in aging, caused, in rat, by the release of reactive 

oxygen species (ROS) as byproducts of mitochondrial electron transport. Several authors quoted 

that during aging, inner mitochondrial membrane being a major intracellular site for the 

generation of superoxide anion radicals, which are toxic to the body (Yan and Sohal, 1998; 

Bejma and Ji, 1999). Mitochondria are the targets of oxidant byproducts. The steady state and the 

percentage of oxygen converted to superoxide anion radical increased with age (Sohal et al., 

1995; Perez et al., 1998). SOD activity may also reduce in aging rats due to over utilization of 

SOD to counter the age induced free radicals in the kidney tissue. Moderate green tea leaves 

extract treatment produce a beneficial effect by decreasing the levels of oxidative stress markers 

in the mitochondria of kidney and prevent the age associated decrease of antioxidant enzyme 

activities in the same organ. In the combination treatment observed (Nt+GLEt) upregulation of 

antioxidant enzyme activity, decrease in oxidative stress and increased activity of mitochondrial 

electron transfer enzymes, are logically related. 

 In the present we found that the administration of nicotine observed was decreased   in 

CAT activity in the kidney tissue. Similar studies have been reported by several authors. 

Chennaiah et al., (2006) reported due to nicotine treatment CAT activity was decreased in the 

muscle tissue. Helen et al., (2000) reported the decreased CAT activity in brain tissue of rat due 

to nicotine toxicity. Avati et al., (2005) reported chronic administration of nicotine the CAT 

activity was decreased in the rat kidney, liver and lung. The depletion of CAT activity was may 

be due to dispose of the freeradical, produced by the nicotine toxicity. Similar changes in CAT 
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activity was reported in various toxic conditions by varies authors. Bindu et al., (2002) reported 

the decrease in CAT activity with 4g / kg body weight alcohol treatment for a period of 50 days 

in Sprague Dawley albino rats. Recently Das and Vasudevan, (2005b) reported a significant 

decrease in CAT activity with 2g by / kg body weight ethanol treatment for a period of 4 weeks 

in hepatic tissue of Wistar strain male albino rats. This ethanol induced decrease in CAT activity 

may be due to enzyme protein oxidation as a result of accumulation of H2O2and other cytotoxic 

radicals (Somani et al., 1996).  

In the present study, in the both age groups of GLEt rats the CAT activity was increased. 

The increased catalase activity indicates its active involvement in the decomposition of hydrogen 

peroxide during green tea leaves extract treatment. A change in the binding characteristics of 

enzyme to membrane or their release from peroxisomes has been proposed as a possible 

mechanism for the increased activity levels of CAT (Somani and Rayback, 1996). CAT and SOD 

are considered to be indispensable for the survival of the cell against deleterious effects of 

hydroperoxides. The combination of SOD and CAT provide an efficient mechanism for removal 

of free radicals from the cell (Husain et al., 1996; Bhaskar Reddy, 2002). In addition to their 

antioxidant activity, polyphenols also possess many different biological properties. Normally 

phenolic compounds act by scavenging free radicals and quenching the lipid peroxidative side 

chain. It has been proposed that hydroxyl and hydroperoxy radicals initiate hydrogen abstraction 

from a free phenolic substrate to form phenoxy radicals that can rearrange to quinine methide 

radical intermediates which is excreted via bile (Rukkumani et al., 2005).  

In the current investigation, catalase activity was decreased with advancement of age. 

The decreased CAT activity in old age animals may be due to increase in the oxidative stress 

with age. Demaree et al., (1999) reported the decreased aortic CAT activity in old age rats than 

in young rats. It was observed that decline in SOD activity with age may result in lower CAT 

activity in the kidney tissue. Rao et al., (1990) reported that the CAT activity was decreased in 

the tissues of kidney and liver, brain with aging.  

If may be because of high reactive oxygen metabolites production especially O2
·–  ۬

 and 

H2O2 during aging process. Evidences suggest that O2
·–

 it self affect directly the CAT activity 

(Kono and Fridovich, 1982). It is also been reported that CAT is inactivated by hydroxyl radical 

(Piegeolet and Corbisier, 1990). The increased rate of reactive oxygen metabolites production 

frequently elicits, as a response, an increase in the level of antioxidants. Under high rate of free 

radicals input, the enzyme inactivation prevails and the enzymatic activities are reduced leading 

to autocatalysis of oxidative damage process (Escobar et al., 1996; Ray and Husain, 2002). 

Furthermore, iron is an essential co-factor in the catalase enzyme. An iron deficiency would not 

only impair oxygen transport in the body, but also compromise the body's antioxidant capacity 

by lowering catalase activity in cell (Halliwell and Gutteridge, 1999; Powers et al., 2004). If the 

animals take regularly the green tea leaves the activity of CAT would increase.  Green tea leaves 

may capture the age induced hydrogen peroxides before escaping it from the cell and breakdown 
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them to water and oxygen. In this way GLEt can maintain the ample catalase activity in the 

kidney tissue under age induced oxidative stress condition. The upregulation in CAT activity was 

found with response of combination (Nt+GLEt) in both age groups of rats. The combination 

treatment augmented CAT activity in the kidney, suggesting that GLEt may help to develop a 

resistance in the kidney to cope with nicotine induced oxidative injury and maintains the 

antioxidant system. 

In the present study we found that the administration of nicotine showing the decreased   

in GSH activity in the kidney tissue. Similar studies have been reported by several authors. 

Chennaiah et al., (2006) reported due to nicotine treatment, GSH activity was decrease in the 

muscle tissue. Sokkary et al., (2007) reported chronic administration of nicotine the GSH activity 

was decreased in the rat kidney, liver and lung. Sener et al., (2005) reported chronic 

administration of nicotine the GSH activity was decreased in the rat tissues. Nicotine is oxidized 

primarily into its metabolite cotinine in the liver (Sastry et al., 1995), generates free 

radicals/ROS in tissues (Pryor and Stone, 1993; Wetscher et al., 1995), and induces oxidative 

tissue injury (Ashakumary and Vijayammal, 1991; Bhagwat et al., 1998, Park et al., 1998).  

A similar change in GSH activity was reported in various toxic conditions by varies 

authors in varies tissues. Chronic ethanol consumption significantly depleted the GSH 

concentration in the hepatic tissue of different mammals like, rats (Mahendran and shyamala 

Devi, 200l; Kim et al., 2003) mice (Zhou et al., 2002) and man (Kannan et al., 2004; Das and 

Vasudevan, 2005a). One important antioxidant that is affected by alcohol is glutathione. Liver 

cells contain an abundance of glutathione, especially with in structures called mitochondria, 

where most of each cell's energy is generated. The key enzymes in mitochondria are certain 

cytochromes that are integral components of inner mitochondrial membrane. Glutathione is not 

synthesized in mitochondria; adequate concentrations of glutathione are maintained there by 

active transport form the cytoplasm through the mitochondrial membrane. Alcohol interferes 

with the transport of GSH through membranes, leading to its depletion from mitochondria. The 

resulting GSH deficiency may permit mitochondrial damage and cell death by means of 

unimpeded lipid peroxidation (Maher, 1997; Zhou et al., 2002). The decrease in GSH 

concentration in mitochondria would thus be highly responsible for ROS generation and the 

structural and functional damage in this organelle (Kannan et al., 2004). The decrease in GSH / 

CSSG ratio in the hepatic tissue of' ethanol fed rats and inhibition of GR activity are indicative of 

ethanol induced oxidative stress in the hepatic tissue. Depletion of hepatic GSH by chronic 

ethanol ingestion induced oxidative stress is well reputed.                

In the present study the GSH activity was increased in both age groups supplemented 

with GLEt in the kidney tissue of rat. Moreover, the percent elevation of GSH was more 

pronounced in old age group of rats compared to the young group of rats. Increased GSH content 

with GLEt may also due to the increase in the synthesis of precursors for GSH formation and 

increase the γ-Glutamyl- Cystineglycine enzyme, which is very essential for the GSH. The 
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synthesis and degradation of GSH is referred as the γ-Glutamyl cycle. This cycle small 

responsible for the enhanced GSH concentration in the kidney tissue with green tea leaves 

extracts treatment.     

   The present study reveals that the activity of glutathione peroxidase was decreased in 

nicotine treatment rats in both age groups. Similar studies have been reported by several authors 

due to nicotine, hepatic GPx activity was decreased in mice (Vijayan and Helen, 2007), Wistar 

rats (Avti et al., 2006). The decreased GSH-Px activity in the current investigation may disturb 

the glutathione (GSH) homeostasis in the liver cell and ultimately it leads to the damage of 

hepatocytes. Several studies have been reported by varies authors in different toxic conditions. 

Kazeem et al., (2011) reported the GSH-Px activity was decreased in the hepatic tissue.    

Ostrowska et al., (2004) reported the decreased GSH-Px activity at a significant level in rat brain 

tissue for a period of 4 weeks ethanol intoxication. Similar studies, Santanu Kar Mahapatra et 

al., (2008) reported smoking decreases the Glutathione peroxidase in the serum of mans. GPX 

works nonspecifically to scavenge and decompose excess hydro peroxides including H2O2, 

which may prevalent under oxidative stress (Somani et al., 1996). In this study, decreased GPX 

activity seems to indicate the smoking induced oxidative stress. The decreased level of GSH and 

activity of GSH- dependent enzymes i.e. GPX, GR.  

The results obtained from the present study reveals that green tea leaves extract treatment 

enhanced in the kidney glutathione peroxidase activity in both age groups of rats when compared 

to their respective controls.  GSH-Px activity increased in kidney tissue at a high level indicating 

an efficient elimination of organic peroxides (Husain and Somani, 1997a).  By accepting an 

electron from the peroxide (or donating a hydrogen ion), GSH is oxidized to half of disulphide 

(GSSH). This reaction is catalyzed by Se-containing GSH-Px enzyme. The elevation of 

glutathione peroxidase activity due to green tea leaves extract treatment (GLEt) suggests an 

increased capacity to handle hydroperoxides in the kidney tissues. It appears that green tea leaves 

extract treatment provide the required substrate for a high increase in the GSH-Px activity.  

The specific activity of GSH-Px was remarkably decreased in old rats compared to the 

young rats. With the aging, the GPx activity was decreased in different animals and a different 

tissue reported by various authors. The age related decrease in hepatic GSH-Px activity in the 

current study was supported by earlier reports also (Cand and Verdetti, 1989; Matsuo et al., 

1992). Vohra et al., (2001) reported both cytosolic and mitochondrial GSH-Px activities were 

decreased in different brain' regions of 32 months old guinea pigs. There appears to be an inter 

relationship between the activity of SOD and GSH-Px. Both Se-dependent and Se-independent 

GSH-Px were decreased in old rats compared with the young rats. The production of free 

radicals and other reactive oxygen species are believed to increase with age in most tissues 

(Lawler and Powers, 1998). These increased -free radicals especially hydrogen peroxide (H2O2) 

may be responsible for the low activity of kidney glutathione peroxidase in older rats. The 

decreased SOD activity in old rats which was also reported in the present study may also be 
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responsible for the lower GSH-Px activity, because of their interrelation in detoxifying the toxic 

radicals. This age related decrease in kidney GSH-Px activity was augmented with green tea 

leaves extract compared to control rats. Thus, green tea leaves extract play a prominent role in 

preventing nicotine  induced oxidative stress by promoting the GSH-Px activity in the kidney 

tissue in young and as well as old age rats. 

 

CONCLUSION:  

This investigation draw a conclusion stating that this much of  green tea leaves 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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TABLE-1: CHANGES IN SUPER OXIDEDISMUTASE (SOD) ACTIVITY IN THE KIDNEY 

OF MALE ALBINO RAT.  

                                  All the values are ± SD of six individual observations. 

                               Values in parentheses denote per cent change over respective control. 

                                               **   Values are significant at P < 0.01 
                                                                      @

  Values are non significant. 

TABLE- 2:  CHANGES IN CATALASE (CAT) ACTIVITY IN THE SKELETAL    KIDNEY 

OF MALE ALBINO RAT. 

                                  All the values are ± SD of six individual observations. 

                               Values in parentheses denote per cent change over respective control. 

                                               **   Values are significant at P < 0.01 
                                                                      @

  Values are non significant. 

Name 

of the 

tissue 

Young Old 

Control Nt GLEt Nt+GLEt Control Nt GLEt Nt+GLEt 

Kidney 
145.76 

±12.02 

109.26** 

±14.17 

(-25.04) 

152.68** 

±10.17 

(+4.74) 

147.59
@

 

±9.22 

(+1.25) 

140.69 

±6.55 

124.19** 

±3.66 

(-11.72) 

144.50** 

±7.60 

(+2.70) 

142.66
@

 

±7.98 

(+1.40) 

Name 

of the 

tissue 

Young Old 

Control Nt GLEt 
Nt+ 

GLEt 
Control Nt GLEt Nt+ GLEt 

Kidney 
118.91 

±7.61 

  84.41** 

±7.83 

(-29.01) 

131.34** 

±11.83 

(+10.45) 

120.34
@

 

±9.68 

(+1.20) 

103.41±

17.43 

81.88** 

±5.55 

(-20.82) 

123.01** 

±10.65 

(+18.95) 

106.37
@

 

±19.59 

(+2.86) 
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TABLE -3: CHANGES IN GLUTATHIONE (GSH) CONTENT IN THE KIDNEY OF MALE 

ALBINO RAT.  

Name 

of the 

tissue 

Young Old 

Control Nt GLEt Nt+GLEt Control Nt GLEt Nt+GLEt 

Kidney 
172.63 

±6.00 

154.15** 

±10.83 

(-10.70) 

183.06** 

±9.78 

(+6.04) 

175.56
@

 

±14.75 

(+1.69) 

166.63 

±17.96 

150.18** 

±18.04 

(-9.56) 

188.53** 

±14.14 

(+7.14) 

168.63
@

 

±17.57 

(+1.20) 

                                  All the values are ± SD of six individual observations. 

                               Values in parentheses denote per cent change over respective control. 

                                               **   Values are significant at P < 0.01 
                                                                      @

  Values are non significant. 

TABLE- 4:  CHANGES IN GLUTATHIONEPEROXIDASE (GPx) ACTIVITY IN THE 

KIDNEY OF MALE ALBINO RAT.  

                                All the values are ± SD of six individual observations. 

                               Values in parentheses denote per cent change over respective control. 

                                               **   Values are significant at P < 0.01 
                                                                      @

  Values are non significant. 

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 ). Green tea leaves 

extract treated (GLEt). (Green tea leaves extract at doses of 50 mg/ kg body weight via 

orogastric tube for a period of 2 months). Nicotine + Green tea leaves extract treated (Nt+GLEt). 

Kindneytissue,Superoxidedismutase(SOD),Catalase(CAT),Glutathione(GSH)andGlutathioneper

oxidase (GPx) and Male albino rats. 
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