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ABSTRACT 

The present study to investigate the role of Emblica officinalis and Ascorbic acid in organ 
weight on nicotine induced toxicity in rats. Animals were divided in to six groups of with each group 
containing six rats. Male wistar rats (Group - II, Group - III, Group – IV, Group – V and Group - VI) 
were treated with oral nicotine diluted with drinking water for 32 days, while (Group - I) control rats 
were administered with drinking water simultaneously. After 32 days, Group – III, Group – IV and 
Group – V, Group - VI were administered with two different concentrations of Emblica officinalis and 
Ascorbic Acid (250 mg/kg, 500 mg/kg body weight) for 7 days. Group - II served as a toxicity group 
(5 mg/kg body weight of nicotine). Rats were sacrificed 24 hours after last day of administration (40th 
day), the organs were weighed and analyzed. Nicotine treated rats showed a significant increase in 
weight of liver and decrease in lung, kidney, brain & testis. Emblica officinalis and Ascorbic acid 
(250 and 500 mg/kg body weight of body weight) treated rats showed decrease in the weight of liver 
and increase in the weight of lung, kidney, brain & testis. When 500mg/kg of Emblica officinalis 
administered rats showed remarkable changes on nicotine toxicity rats than Ascorbic acid treated 
rats. 
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1. INTRODUCTION 

Tobacco is probably the most significant source of toxic chemical exposure and 

chemically mediated illness in humans. Tobacco smoking is estimated to account for 

approximately 4-5 million deaths per year worldwide. Thus if current smoking patterns 

continue, there will be more than 1 billion deaths attributed to tobacco smoking in the 21st 

century compared with approximately 100 million deaths in the 20th century. Tobacco 

smokers have two times the mortality of non-smokers in middle age (35-69 years). 

Every tobacco smoking or smokeless tobacco product contains multiple carcinogens 

[1]. There are numerous harmful substances found in the tobacco smoke and nicotine is one 

of the most toxic components in the tobacco smoke [2]. Nicotine has been recognized to 

result in oxidative stress by inducing the generation of reactive oxygen sepsis [3]. Cigarette 

smoking causes harmful cardiovascular and atherogenic effects resulting from changes in 

lipid metabolism [4]. 

Smoking cessation probably causes weight gain because nicotine (in cigarettes) is an 

appetite suppressant. Furthermore, evidence suggests that nicotine increases the basal 
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metabolic rate, and removal of this effect results in a decline in energy expenditure at a time 

when appetite is increased [5.] The Present study was to investigate the role of Emblica 

officinalis on weight changes of nicotine toxicity in rats. 

   
2. MATERIALS AND METHODS  

2.1 Animals  

Male albino rats (Rattus norvegicus) ranging in body weight from 175-200 gms were 

obtained from the King Institute, Guindy, Chennai and maintained according to the 

guidelines of CPCSEA (No: 324), under the supervision of Animal Ethical Committee were 

used for the experiment. They were acclimatized to laboratory conditions prior to use and fed 

with pelleted chow (supplied by Poultry Research Station, Chennai) and water provided ad 

libitum.  

2.2 Chemicals  

Nicotine ((-) - nicotine ([-]-1methyl-2-[3-pyridyl] - pyrrolidine), was purchased from 

Sigma Fine chemicals, Chennai, India. Nicotine solution was prepared daily. (Separate 

drinking bottles were used to avoid nicotine solution exposition to light).  

2.3 Plant material  

Emblica officinalis was procured from local market and fruit of Emblica officinalis 

was separated, shade dried, grounded with mortar and pestle and sieved to get fine powder.  

2.4 Ascorbic acid 

Commercially available Ascorbic Acid (AA) in tablet form was procured from 

Pharmaceuticals, Chennai, India. 

2.5 Experimental design  

The rats were randomly distributed into four different groups of six animals each 

under identical conditions and were grouped as follows: 

 

Group -I Served as control animals and was given drinking water.  

Group- II Animals received nicotine (5 mg/kg b.wt) in drinking water for 32 days.  

Group -III Animals received Emblica officinalis (250 mg/ kg b.wt) in drinking water for 7 

                   days (after 32 days of nicotine administration).  

Group -IV Animals received Emblica officinalis (500 mg/ kg b.wt) in drinking water for 7  

                   days (after 32 days of nicotine administration).  

Group -V Animals received Ascorbic Acid (250 mg/ kg b.wt) in drinking water for 7 days  

                  (after 32 days of nicotine administration).  
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Group -VI Animals received Ascorbic Acid (500 mg/ kg b.wt) in drinking water for 7 days  

                   (after 32 days of nicotine administration).  

At the end of the experimental period (40th day) all the animals were anaesthetized 

and sacrificed by cervical dislocation after an overnight fast. Organs were collected and 

weighing the digital weighing balance.  

2.6 Statistical analysis 

The data were analyzed using Analysis of Variance (ANOVA) and the group means were 

compared by Duncan’s Multiple Range Test (DMRT). The difference was considered to be 

significant at p<0.05 level. 

 
3. RESULTS 

Table: Changes in organ weight of rats (Rattus norvegicus) treated with Nicotine and 
Emblica officinalis, Ascorbic Acid 

 

Parameters Lung (g) Liver (g) Kidney (g) Testis (g) Brain (g) 

Control 2.61 ± 0.21 6.05 ± 0.53 1.75 ± 0.16 2.71 ± 0.21 3.56 ± 0.23 
Nicotine 
(5 mg/kg) 

1.34 ± 0.12a*** 7.12 ± 0.41 a*** 0.83 ± 0.06 a*** 1.48 ± 0.15 a*** 2.36 ± 0.13 a*** 

N+EO 
(250 mg/kg) 

2.18 ± 0.21b*** 6.63 ± 0.34 b*** 1.36 ± 0.13 b*** 2.16 ± 0.16 b*** 2.96 ± 0.15 b*** 

N+EO 
(500 mg/kg) 

2.63 ± 0.26 b*** 6.01 ± 0.36 b*** 1.76 ± 0.15 b*** 2.78 ± 0.18 b*** 3.61 ± 0.14 b*** 

N + AA 
(250 mg/kg) 

1.98 ± 0.14 b*** 6.78 ± 0.38 b*** 1.28 ± 0.12 b*** 2.01 ± 0.13 b*** 2.84 ± 0.16 b*** 

N + AA 
(500 mg/kg) 

2.59 ± 0.26 b*** 6.13 ± 0.36 b*** 1.71 ± 0.15 b*** 2.68 ± 0.26 b*** 3.58 ± 0.24 b*** 

N-Nicotine; EO-Emblica officinalis. AA-Ascorbic acid 
Values represent mean± SD of six animals 
a- denotes parameters are compared to control rats; b- denotes parameters are compared to Nicotine toxicity 
*P<0.05, ** P<0.01, *** P<0.001, NS – Non significant, when compared to control animals. 

 
The effect of Nicotine after 32 days followed by 7 days of treatment with Emblica 

officinalis on different organ weight of rats’ viz., lung, liver, kidney, brain and testis is 

represented in the table. There is a significant increase in weight of liver and decrease in 

lung, kidney, brain & testis level when compared to control. 

When rats treated with Emblica officinalis (250 and 500 mg/kg body weight of body 

weight) there was a decrease in the weight of liver and increase in the weight of lung, kidney, 

brain & testis when compared with the nicotine toxicity rats. 

On feeding the rats with Ascorbic acid (250 and 500 mg/kg body weight) for 7 

days the rats showed a significant decrease in the weight of liver and increase in the 

lung, kidney, brain and testis and the changes were so observed significant at P<0.001 when 
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compared with the Nicotine toxicity alone, whereas animal fed with Ascorbic acid (500 

mg/kg body weight) above  showed  results  which  were  near  equivalent  to  control,  

indicating that Ascorbic acid would have detoxifies the effect of Nicotine. 

Treatment  with 500  mg/kg  body  weight of Emblica  officinalis and Ascorbic acid  

was more  significant  than  the  250  mg/kg  of body weight when compared with the 

Nicotine toxicity rats, were 500 mg/kg body weight  of  Emblica  officinalis  dose  was  

able to detoxify the effect of Nicotin than the 500 mg/kg body weight  of Ascorbic acid 

treated rats. 

4. DISCUSSION 

A large range of toxic effect of nicotine has been found in humans, as well as in 

experimental animals, and several targets have been susceptible to them [6, 7]. Physiological 

effects have been found in chronic cigarette smokers. Nicotine plays an important inhibitory 

role on food intake and changes in the body weight in human and animals [8].  

A significant increase in organ weight like liver and decrease of lung, brain, kidney 

and testis weight indicated the toxic nature of the nicotine. Amacher et al., [9] stated that 

increase in liver weight may be due to the increased expression of drug metabolism and 

enzyme in the liver. Cigarette smoke exposure is the key initiator of chronic inflammation in 

the lung and a major environmental risk factor in the development of chronic obstructive 

pulmonary disease (COPD) [10, 11]. According to Duralzo et al [12] Brody et al [13] the 

smoke of cigarette affects the cellular membrane and also contributes to the structural 

abnormalities of brain directly may lead to loss of weight indirectly as seen in the present 

study. 

Administrations of different dose of Emblica Officinalis and Ascorbic acid resulted in 

increase of these organ weights and also decrease in liver weight. This may be due to the 

counter action of the antidotes Emblica Officinalis and Ascorbic acid after exposure of 

nicotine in rats. 

 

5. CONCLUSION 

Plants and plants products are widely used as agents for the prevention and cure of 

many diseases. Plants are generally considered to be less toxic and free from many of the side 

effects than synthetic drugs. Human diets constituting fruits, vegetables and spices have been 

shown to contain beneficial components, including phenolic compounds with antioxidant 

properties. And also, some important naturally occurring vitamins particularly vitamin C have 

been found to effective in reducing the toxic effects. The present study was, on effect of 
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nicotine which causes alteration in organ weight of the rats, Emblica officinalis and vitamin 

C were used to combat toxicity due to nicotine, the results were satisfactory indicating the 

role of Emblica officinalis, since Emblica officinalis contains vitamin C, gallic acid, 

flavonoids, minerals, tannins, alkaloids, phenolic compounds, amino acids and carbohydrates, 

etc. which can detoxify the effect of Nicotine.  The constitution   of Emblica officinalis might 

be the causative factors as modifiers in the changed metabolism due to exposure of nicotine 

toxicity.  
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