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 Fluoride is considered to be a pollutant if it exceeds beyond the normal 
permissible limits. It occurs naturally in all forms of the life including the aquatic 
ecosystem. The fish, Rasbora daniconius were exposed to sub lethal dose of sodium 
fluoride for 30 days to study the impact on the biochemical status of the fish. Proteins 
were found to be decreased significantly. Glycogen was found to be conserved after 
initial decrease, however cholesterol level was increased steadily initially and rapidly 
thereafter, indicating intermediary conservation of cholesterol into protein and glycogen. 
The results are interpreted with the results of earlier workers. 
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Introduction:  
 Fluoride naturally enters the aquatic system through weathering of alkalic and 
silicic igneous and sedimentary rocks, primarily shales, as well as from emissions from 
volcanic activity. Fluoride is typically found in freshwater at concentrations less than 1.0 
mg/L, however, natural concentrations may exceed even 50.0mg/L (McNeely et al., 
1979). It is one of the major pollutants in ecotoxicological studies. It is a persistent 
bioaccumulator that accumulates in visceral organs of aquatic animals including fish 
being continuously exposed to the contaminated medium.4-6 The accumulation of F 
disturbs the metabolic machinery that is interlinked with the structural integrity of cells 
and tissues and alters the biochemical profile of the exposed organisms. 

Human activities results in substantial fluoride input to the aquatic environment. 
Exposure of living organisms to abnormal levels of fluoride may result in an alteration of 
the organism’s biochemistry and electrolyte compositions. Although fluoride leads to 
significant environmental concentrations only in the vicinity of the sources, low level of 
fluoride pollution appears to be more wide spread. 
 Growth (1975) stated that freshwater organisms are evolved in an environment, 
almost fluoride free, thus they are not well equipped to tolerate. Fluoride levels 
contaminated in polluted streams. Carpenter (1969) stated that slight increase in fluoride 
in fresh water becomes toxic to the organisms. Kris-Etherton (2002) highlighted in his 
study that among the aquatic biota, fishes are given supreme importance as they 
contribute the cheap and best source of protein in human diet. However, the survey of 
literature indicates that much of the work is carried out on human beings and less 
attention has been paid on the effect of fluoride on freshwater fishes and hence an attempt 
has been made to know any alterations in biochemical composition in various tissues of 
the fish, Rasbora daniconius exposed to sublethal dose of sodium fluoride. 
 
 

  Abstract 
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Materials and Methods:  
 The fresh water fish, Rasbora daniconius were collected from Wadali reservoir, 
Amravati. They were disinfected in 1% KMNO4 solution to avoid infection and then 
maintained in glass aquaria (183x38x38cm) for two weeks. After acclimation healthy and 
active fishes of uniform size (08-12cm and 22-29gm) were stored out and kept in separate 
aquaria for experimental work. Chlorine free aged tap water was used in both control as 
well as experimental aquaria. Fishes were kept away from mechanical disturbances. Fish 
were fed with Tykio feed, and the aquaria water was renewed on alternate days and 
supplemented with a fresh dose of NaF. The physio-chemical characteristics of water 
were analysed by APHA (1998)  

Physio-chemical characteristics of water. 
S.N. Parameter Result 
1 pH 8.2 + 0.2 
2 Temperature 25 + 2 ºC 
3 Dissolved Oxygen 6.6mg/lit 
4 Total Hardness 276mg/lit 
5 Alkalinity 312mg/lit 
6 Fluoride 0.6mg/lit 

 The sodium fluoride (NaF) was used as toxicant. That was obtained from 
Qualigens Fine Chemicals, Mumbai. The concentration 100mg/l and 200mg/l of sodium 
fluoride containing 45.22 and 90.45 fluoride respectively were selected for the study. The 
experimental fish, Rasbora daniconius was treated with sodium fluoride for 30 days.  
Experimental set up: The fishes were divided into three groups 
Group I Consisting of control fishes maintained in aged tap water (pH 8.3) in large 

aquarium   
Group II Consisting of 25 experimental fishes exposed conc.(100mg/l) of sodium 

fluoride for 30days. 
Group III Consisting of 25 experimental fishes exposed conc.(200mg/l) of sodium 

fluoride for 30days 
 After 30 days of exposure of the fish were dissected and tissues like gills, liver, 
kidney and muscles were removed to estimate biochemical. They were homogenized in a 
glass homogenizer in cold saline solution (0.89% NaCl). Homogenized tissues were 
centrifuged in a refrigerated cold centrifuge to get clear supernatant and used for the 
biochemical estimations. The estimations were made by using standard chemicals (AR 
grades). Colorimetric method was followed for the biochemical analyses using uv-
spectrophotometer. The method were used for biochemical, protein; Lowery et al;(1951), 
glycogen; Montagomery,R.(1957) and cholesterol Kings & Wolton(1959). The 
significance of the results were calculated by using student ‘t’ test. 
 
Result: Biochemical alterations in the various tissue of the freshwater fish Rasbora 
daniconius were observed when exposed to sodium fluoride (NaF). 
  Alteration in Gill: In the fish Rasbora daniconius, the control values of glycogen, 
protein and cholesterol ranged between 2.04-2.06, 30.11 to 30.13, and 4.11 to 4.14mg/g 
in the gill tissue respectively. The glycogen contents in the gills of the experimental 
fishes were depleted by 52.63% and 34.80.% respectively. The proteins were also found 
to be depleted significantly and respective dose wise percent depletion was 49.38 and 
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56.91 after 30 days of treatment. Cholesterol contents in gill depleted insignificantly in 
the beginning, however after 30 days of treatment 28.48%, there was significant rise. 
 Alteration in Liver: In liver of control R.daniconius, the glycogen ranged between 
4.10-4.13mg/g, protein ranged between 60.00-62.01mg/g cholesterol between 8.09-
8.18mg/g (Table 1&2). The percent depletion in liver glycogen was 74.33 and 77.07, 
highly significant (P< 0.01). The protein was depleted significantly (P< 0.05). The 
cholesterol elevation was highly significant (P< 0.01). 
 Alteration in Kidney: In kidney of control R.daniconius, the contents of glycogen, 
protein and cholesterol were found to ranged between 0.201-0.212,40.00-40.65 and3.07-
3.83mg/g respectively. (Table 1&2). Significant (P< 0.01) depletion in glycogen and 
cholesterol was observed, however protein remains unaltered. 
 Alteration in Muscle: the muscle of control R.daniconius showed glycogen 
content ranged between 0.721 and 0.741mg/g, protein content ranged between 52.33-
52.71mg/g and cholesterol ranged between 4.09-4.14mg/g. Both glycogen and protein 
contents were found to be depleted significantly (P< 0.01), however cholesterol showed 
moderately significant rise. 
Table 1: Biochemical alterations in various tissues of the fish, Rasbora daniconius 
exposed to – 100mgNaF/l for 30 days. 

  100mg NaF/l 
Tissue Cont./Expt. Glycogen Protein Cholesterol 

Gill 
Control 
Experimental 

2.05 ± 0.06 
0.971**±0.002 
(-52.63) 

30.13 ± 1.08 
14.88**± 0.90 
(-49.38) 

4.11 ± 0.16 
5.28** ± 0.18 
(+28.46) 

Liver 
Control 
Experimental 

4.13 ± 0.13 
1.06** ± 0.03 
(-74.33) 

61.12 ± 1.14 
56.72NS± 0.90 
(-7.20) 

8.15 ± 0.07 
11.27** ± 0.20 
(+38.28) 

Kidney  
Control 
Experimental 

0.210 ± 0.08 
0.66* ± 0.01 
(-20.95) 

40.37 ± 0.60 
36.66NS± 0.58 
(-9.19) 

3.17 ± 0.13 
2.21** ± 0.10 
(-30.28) 

Muscle 
Control 
Experimental 

0.725 ± 0.13 
0.152** ± 0.02 
(-79.03) 

52.62 ± 0.40 
23.37 ± 0.65 
(-47.99) 

4.12 ± 0.13 
4.84* ± 0.09 
(17.48) 

 All values are mean ± SE of five replicate and are expressed as mg/g wet tissue. 
 *p<0.05; ** p<0.01; NS – Not significant. 
 Figures in parenthesis indicate percent change over control. 
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Fig: 1.  Effect of NaF toxicity

Fig: 2.  

 

Fig: 3.  Effect of NaF toxicity 
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Effect of NaF toxicity (100mg/l) on glycogen contents
 

 Effect of NaF toxicity (100mg/l) on protein contents
 

Effect of NaF toxicity (100mg/l) on cholesterol contents
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Table 2: Biochemical alterations in various tissues of the fish, 
exposed to – 200mgNaF/l for 30 days.

  
Tissue Cont./Expt.

Gill 
Control
Experimental

Liver 
Control
Experimental

Kidney  
Control
Experimental

Muscle 
Control
Experimental

 All values are mean ± SE of five replicate and are expressed as mg/g wet tissue.
 *p<0.05; ** p<0.01; NS 
 Figures in parenthesis indicate percent change over control.
 

Fig: 4.  Effect of NaF toxicity (200mg/l) on glycogen contents
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Biochemical alterations in various tissues of the fish, 
200mgNaF/l for 30 days. 

200mg NaF/l 
Cont./Expt. Glycogen Protein Cholesterol
Control 
Experimental 

2.04 ± 0.20 
1.33*±0.09 
(-34.80) 

30.10 ± 1.02 
12.98**± 0.60 
(-56.91) 

4.11 ± 0.06
5.57* ± 0.09
(+35.52)

Control 
Experimental 

4.10 ± 0.12 
0.94** ± 0.03 
(-77.07) 

60.34 ± 1.18 
58.55NS± 0.80 
(-2.97) 

8.18 ± 0.10
12.18* ± 0.06
(+48.90

Control 
Experimental 

0.212 ± 0.09 
0.100** ± 0.001 
(-20.95) 

40.09 ± 0.82 
33.33NS± 0.74 
(-16.86) 

3.51
1.97
(

Control 
Experimental 

0.726 ± 0.10 
0.122** ± 0.08 
(-83.20) 

52.58 ± 0.26 
25.72 ± 0.27 
(-51.08) 

4.12 ± 0.17
5.0
(

All values are mean ± SE of five replicate and are expressed as mg/g wet tissue.
*p<0.05; ** p<0.01; NS – Not significant. 
Figures in parenthesis indicate percent change over control. 
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Biochemical alterations in various tissues of the fish, Rasbora daniconius 

Cholesterol 
4.11 ± 0.06 
5.57* ± 0.09 
(+35.52) 
8.18 ± 0.10 
12.18* ± 0.06 
(+48.90) 
3.51 ± 0.18 
1.97** ± 0.10 
(-43.87) 
4.12 ± 0.17 
5.04* ± 0.21 
(-22.33) 

All values are mean ± SE of five replicate and are expressed as mg/g wet tissue. 
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Fig: 5.  
 

Fig: 6.  Effect of NaF toxicity (200mg/l) on cholesterol contents
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 Effect of NaF toxicity (200mg/l) on protein contents

Effect of NaF toxicity (200mg/l) on cholesterol contents

Biochemical responses of fishes suggested non-specific reaction to sublethal 
toxicity (Lockhart and Metner,1979). Most of the non-specific responses could be though 
in terms of stress (Peters,1979, Peters, et.,al., 1980: Pickering 1980). 

Glycogen depletion in liver and muscle was seen (Table: 1 and 2) 
under investigation exposed to two different concentration of NaF
and muscle are storage organs for glycogen. The duration dependent depletion in liver 
and muscle glycogen in fishes treated with NaF was seen could be attributed to higher 
activities of enzymes participating in glycogenolysis, since enzymes of glycogenolysis 
are reported to be induced by various toxicants (Murthy & Porter 1966)

(Banerjiee et al.,1978; Shaikh and Haridhar, 1985). This could be 
because of stress induced glycogen synthesis from non-carbohydrate sources.
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Protein contents
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 In all the tissue tested, proteins were found to be depleted. The effect was more 
pronounced in gill followed by muscle (Fig.2and 5). Depletion of protein ultimately 
reduces the protein value of fish. The depletion may be due to blocking of the metabolism 
of the amino acids, thereby preventing cells from synthesizing protein. Earlier work has 
shown that F inhibits protein synthesis (Chinoy, et, al.,1994) and interferes with amino 
acid metabolism.(Pandit et, al.,2002).  
 The cholesterol content in muscle, liver, and gill was higher than in the control 
fish(Fig. 3and 6). The increase was significant (P<0.05) in muscle tissue of both groups 
of exposed fish, whereas it was significant in liver and gill only in the fish exposed to the 
higher concentration. The decrease in cholesterol was in only in the kidney.  
 From the present investigation we conclude that the sodium fluoride (NaF) alters 
the normal physiological function of the experimental freshwater weed fishes. Glycogen 
and protein contents decrease more in the tissue gill and liver as the fishes are aquatic. It 
may be due to inactivating enzymes and hormones that regulate their synthesis and by 
increasing their utilization in tissue reorganization and physiological activities of fish. 
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