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ABSTRACT 

The current investigation was carried out to know the antilipidemic and hepatoprotective activity of 

vitamin C in sodium fluoride intoxicated fishes. Sodium fluoride (NaF) toxication is associated with 

oxidative stress and altered lipid metabolic profiles. 40 fishes were divided into 4 groups and treatment 

was given as per the experimental protocol. NaF caused an elevation in lipid metabolic profiles (LDL, 

VLDL, TG & TC) and liver markers (AST & ALT) enzymes. Whereas HDL level was decreased in Na F 

treated fishes. However, Vitamin C effectively reduced the elevation in lipid metabolic profiles and liver 

marker enzymes in NaF treated fishes. These experimental results strongly indicate that protective role of 

Vitamin C against toxic effects of NaF in fishes.  
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INTRODUCTION  

Fluoride is abundant in the environment and exists only in combination with other elements as fluoride 

compounds, which are constituents of minerals in rocks and soil (Edmunds and Smedley, 1996). Sources 

of fluoride include natural fluoride in food stuffs and water (fluoridated water usually at 1.0 mg/L) 

(Beltran and Szpunar, 1988). 

Know day’s pesticides and fertilizers are used to nourish the plants and food products. These chemicals 

have entered into the river, ponds and create pollution, which pose a great threat to aquatic animals 

including fishes. There are several reports regarding the effects of pesticides (Arunachalam et al., 1985) 

on physiology of fish. The alteration in biochemical parameters in different tissues of fish is due to toxic 

effects of different heavy metals and pesticides have been reported by many workers (Virk and Sharma, 

1999; Rawat et al., 2002). 

Sodium fluoride was the first fluoride compound used in the fluoridation of drinking water and it is still 

commonly used for that purpose to prevent dental caries (National Toxicology Program (NTP), 1990). In 

addition to the well-known effects of fluoride on the skeleton and on teeth, it exerts toxic effects on many 

other soft tissues and organs (Waldbott, 1978). 

Vitamin C or Ascorbic acid is a cofactor for a number of metabolic enzymes and is one of the essential 

vitamins for humans (Rebouch, 1991). Under physiological conditions, Vitamin C functions as a potent 

reducing agent that efficiently quenches potentially damaging free radicals produced by normal metabolic 

respiration of the body (Arrigoni and De Tullio, 2002). Plants and almost all animals synthesize this 

vitamin. It reduces oxidative damage (Hsu and Guo, 2002). It acts as a free radical scavenger 

(Kleszczewska, 2001) and reduces the level of lipid peroxidation (Upasani et al., 2001). 

The present study was carried out to know the impact of vitamin C on the lipid metaboilic profiles and 

liver markers in NaF intoxicated fishes.  

 

MATERIAL AND METHODS 

Chemicals 

All chemicals used in the current study are obtained from Sigma (St. Louis, O, USA), Fisher Scientific 

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

India). Sodium fluoride (NaF) was purchased from Sigma Chemical Co., St. Louis, Mo., USA.  
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Animals 

Fish Acclimation: Fishes were transported to laboratory under ordinary conditions. Fishes were divided 

into four groups, each containing ten fishes and placed in a fiber glass aquarium, size: 36cmx 18cm x 

15cm containing ground water. Air pumps and filters were used to aerate the aquarium water by 

circulating it. All control and treated fish were fed with commercial pellet once a day. Water in aquaria 

was changed after every two days. Chemical analysis of water was done according to standard methods.  

Channa punctatus ranging in length from 12-15cm and having a body weight of 30-35gm were obtained 

from the local fresh water resources and were maintained in large aquaria for 7 days to acclimatize them 

to the laboratory conditions. Chlorine free water was used which was changed at regular intervals. The 

values of some of the parameters of the water used were hardness 180ppm, pH 7.5±0.2, temperature 

25±2c0. 

The fishes were divided into 4 groups of 10 fishes in each group.  

1. Normal Control (NC): Fishes are treated with normal ground water for 30 days.  

2. NaF Control (NF C): Fishes are treated with NaF (100 ppm) for 30 days. 

3. Vitamin C treatment (Vit c t): Fishes are treated with Vitamin C (100 ppm) for 30 days. 

4. NaF + Vitamin C (NF + Vit C): Fishes received Na F (100 ppm) and Vitamin (100 ppm) for 30 days.  

The blood samples from the treated as well as control fishes were collected directly after 30 days. The 

blood was collected in EDTA coated vials and serum used to estimated lipid metabolic profiles and liver 

markers enzymes.  

Estimation of Serum Lipid Profiles and Liver Markers  

Serum LDL, VLDL, HDL, TG & TC, AST, ALT, was done by using commercially available kits.  

Statistical Analysis: Data was presented as mean ± SEM. One-way analysis of variance (ANOVA) with 

Turkey’s significant difference post hoc test was used to compare differences among groups. Data were 

analyzed statistically by Graph Pad Prism 5.0 statistical software. P values <0.05 were considered 

significant. 

 

RESULTS AND DISCUSSION 

Results 

Effect of Sodium Fluoride on Serum Lipid Metabolic Profiles  

The administration of Sodium Fluoride for 30 successive days resulted in significant increases (P< 0.05) 

in serum LDL, VLDL, & TC, TG and AST, AST when compared with control group. But the HDL level 

was decreased in Na F treated fishes. Whereas in the combination treatment (Vitamin c + Na F) decreased 

these lipid metabolic profiles and liver markers significantly. However, HDL level also increased in the 

combination treatment group.  

Discussion 

The present study was an attempt to evaluate the toxic effect of sodium fluoride and possible ameliorative 

role of vitamin C in alleviating the toxicity of sodium fluoride when given to normal fishes. The 

following parameters lipogram picture (LDL, VLDL, HDL, TG & TC) and liver markers (AST & ALT) 

were estimated in serum. 

Fluorosis is a well-defined clinical entity characterized by toxic effects of high-fluoride intake on teeth, 

bones and soft tissues (Krishnamachari, 1996). 

Furthermore, the treatment with NaF caused changes in lipid metabolic profile and this is in accordance 

with the obtained results by Czernyet et al., (2000). Many researchers suggested that the up regulation of 

lipid metabolic profiles seem to be one of the chief factors responsible for the rise in serum triglycerides 

and cholesterol. It appears that enzymes inhibited by fluoride, such as triglyceride lipase, unspecific 

esterase and pyrophosphates. Also, the obtained results of hyperlipidemia may be attributed to an increase 

in the synthesis of fatty acids in the liver. The administration of NaF for 30 successive days afforded 

significant increases (P< 0.05) in LDL, VLDL, TG & TC, when compared with control group. HDL level 

was decreased in Na F treatment fishes. The combination of Vitamin C with the NaF decreased 

significantly the elevated lipid metabolic profile levels and HDL level increased.  
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Figure 1: Effect of oral administration of Vitamin C on LDL, VLDL, HDL TG, TC, AST & ALT in 

Fluoride intoxicated rats. Values are significant compared to normal control (NC, * P<0.001) rats 

 

Table 1: Effect of Vitamin C on AST & ALT in Na F toxicity rats 

 AST ALT 

NC 36±2.6  41±3.2 

NaF 48±4.8* 52±5.4* 

Vit C 38±4.6  40±3.6 

Na F + Vit C 50±6.2* 44±4.2* 

All the values are mean, ± SD of six individual observations, 

*significant at p< 0.001 
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Increased oxygen radical generation and lipid peroxidation has been implicated in the pathogenesis- of 

many diseases and toxic action of a Na F (Bouaziz et al., 2007). The observed abnormalities in lipid 

metabolic profiles may be due to over-production of very low density lipoprotein (VLDL) by the liver or 

to the decrease in removal of VLDL and LDL from the circulation (Tsutsumi et al., 1995). The liver is the 

site of cholesterol and triglycerides synthesis. The observed decrease in total cholesterol, VLDL, LDL 

cholesterol, TG and other lipid metabolic profiles of serum yet desirably increasing the level of HDL 

implies that vitamin C on account of its effect on lipid profile may have a protective effect against NaF 

toxicity in fishes.  

Vitamin C is considered to be an important antioxidant in extracellular fluid; it also guards against 

aqueous radicals in blood and protects plasma lipids from peroxidative damage caused by peroxyl radicals 

(Sies et al., 1992). 

Transaminases (AST and ALT) enzymes are a common mean of detecting liver damage. Alterations in 

these enzymes are reported in hepatic disease and in myocardial infarction (Hassoun and Stohs, 1995; 

Akila et al., 1998). Fluoride toxicity caused elevated in the activities of transaminases (Qujeq et al., 2002; 

and Shanthakumari et al., 2004). The alterations in transaminases could be expected to occur associated 

with pathology involving necrosis of the liver. The increase in serum AST and ALT activities is in 

agreement with the findings of Qujeq et al., (2002) who found that AST and ALT activities were 

significantly increased after treating with 10, 20 and 30 mg/kg NaF daily for 90 days. 

Aspartate transaminase (AST) and alanine transaminase (ALT) activity was changed significantly by 

Fluoride exposure fishes after 30 days as compared to the control. ALT and AST are frequently used in 

the diagnosis of damage caused by pollutants in various tissues, such as liver, muscle, and gills (De et al., 

2000). It is generally accepted that increased activity of these enzymes in extracellular fluid or plasma is a 

sensitive indicator of even minor cellular damage (Palanivelu et al., 2005). According to Harvey et al., 

(1994) serum levels of ALT and AST may increase because of cellular damage in the liver and that high 

levels of these enzymes in serum are usually indicative of disease and necrosis in the liver of animals. Our 

present study indicates that increased ALT and AST activity in the serum of fishes caused mainly by 

leakage of these enzymes from liver cytosol into the bloodstream as a result of liver damage caused by 

fluoride exposure.  

The similar result shows that the increased levels in AST and ALT observed in our fluoride exposed fish 

could alter protein metabolism (Chen et al., 2013). However, with vitamin c supplementation in NaF 

toxicity fishes, we observed decreased activities of AST & ALT in serum. This show the hepatoprotective 

effect of Vitamin C.  

From the results we concluded that Vitamin C administration decreased lipid metabolic profiles and 

serum markers in NaF treated fishes. Hence vitamin C has antilipidemic and hepatoprotective activity.  
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