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Abstract

The first fluoride compound which was used
in the fluoridation of drinking water is
Sodium Fluoride . It is found in the natural
environment and is present in soil, food,
water, air, vegetation and body. Fluoride
dusts and gases are emitted into the
atmosphere by many types of industrial
operations which include the grinding, drying
and electrochemical reduction of metals with
fluoride fluxes or melts (WHO, 1984).
Fluoride is found in both types of water:
surface water and ground water. It produces
toxic effects in many soft tissues and organs.
The aim of the present study is to evaluate
oxidative stress induced by sodium fluoride in
testis and epididymis. Male Swiss Albino mice
are used as an experimental model. They are
divided into two groups. Group | (control)
was orally given vehicle only (distilled water).
Group Il (Treated) was administered with a
dose of Sodium Fluoride (10mg/kg b.w.) for 15
days. Animals were autopsied by cervical
dislocation on 16™ day. Testis and Epididymis
were taken out, weighed and examined for
biochemical parameters. Biochemical
parameters like Protein, Lipid peroxidation,
Glutathione reductase, Sodium dismutase and
Catalase were performed. The sodium
fluoride treatment for 15 days causes
significant decrease in values of Protein and
non significant decrease in values of GSH,
SOD and CAT, non significant increase in
values of LPO levels in testis and epididymis
as compared to control group.

Key words: Fluoride, Reproductive toxicity,
Testis, Epididymis

Introduction:

The monovalent anion derived from the element
fluorine is fluoride and it is present in many salts
such as sodium fluoride and aluminium fluoride.
Dissolution of fluoride salts in water led to
release of these ions (Aigueperse et al., 2005).
For prevention of dental caries fluoride salts or
other compounds that release fluoride ion may be
added to drinking water (Bassin et al., 2006).
The distribution of Fluoride is wide in the earth’s
crust and is released into air, soil and water by
industrial, agricultural and other activities in
number of geographical locations. Water is the
main source of fluoride intake by human
population (WHO, 1984; Mason, 1974), air
borne fluoride in the vicinity of industries
(USEPA, 1980; Smith and Hodge, 1979), foods
and beverages besides the rock and soil. The
fluoride ion is exposed to public by drinking
fluoridated water, dental products like
toothpastes, foods and beverages, by inhalation
of fluoride compounds from the air, individual
dietary and oral hygiene habits and practices
(Aigueperse et al., 2005; Buzalaf et al 2004).
Sodium Fluoride has been reported to be toxic to
living cells because it can generate reactive free
radicals and cause alteration in biochemical
indices leading to oxidative stress in a variety of
animal species (Chawala et al 2008; Burgstahler
2009). The aim of present work is to evaluate the
oxidative stress parameters in male reproductive
organs of Swiss albino mice exposed to sodium
fluoride.

Materials and Methods:

Metal: Sodium fluoride was obtained from
Merck Company, Jaipur, India

Experimental Animal:

Swiss Albino Mice 4-6 weeks old were procured
from the animal house approved by the Ethical
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Committee CPCSEA Registration number No:
1689/PO/9/13/CPCSEA. The animals were
maintained on standard diet and water ad libitum
at the Animal House Laboratory and housed in a
temperature- controlled 25+ 3.2°C on light/dark
cycle of 12/12 hours and artificially illuminated
room, free from any source of chemical
contamination. The weight of mice was between
25gm-30gm.

Experimental Design:

Adult male mice (Musmusculus) of Swiss strain
were divided into two groups with five animals
in each group. Group | was administered with
distilled water only for 15 days. Second group,
was treated with Sodium Fluoride orally
(10mg/kg b.w.) for 15 days. On the 16" day male
mice were sacrificed, then testis and epididymis
were collected for evaluation of body weight,
organ weight and biochemical estimation. The
dose used was based on the LD50 of fluoride in
male mice which is 54.4 mg F/kg bw/day (Pillai
et al 1987;,1988).

Statistical Analysis:

The data obtained by present set of experiments
was subjected to statistical analysis. The
statistical calculations are based on biological
statistics. The values are expressed as mean
tstandard error (SE).The data were analysed
statistically using ANOVA. The possibility for
obtaining “p” value for a given Degree of
Freedom (df) was determined by comparing the
“p” values. The “P” values were signified
according to the following convention:
P<0.05(*) Significant, P<0.01 (**) Highly
Significant<0.001  (***)  Very  Highly
Significant.

Evaluation of body weight and organ weight:
The animals were killed by cervical dislocation.
The testis and epididymis were taken out and
weighed. Organ Weights were reported as (organ

weight/body weight x 100) absolute and relative
weights. In the case of testis and epididymis,
weights were presented as mean of both left and
right testis and epididymis of mice.

Results:

1. Effects on body weight and relative sex
organs weight.

The effects of daily exposure to NaF(10
mg/kgb.w., orally) for 15 days on body weight
and relative organs weight of treated mice are
presented in Table (1). It revealed that oral
administration of NaF resulted in non-significant
difference in body weight and highly significant
decrease in testis and epididymis weights
compared to control (group 1).

Table 1: Values are presented as mean + SE.
(n=5 mice/ group).Comparison was assessed for
significance using one way ANOVA for normal
distributed data. P<0.05(*) Significant, P<0.01
(**) Highly Significant, P<0.001 (***) Very
Highly Significant.

2. Oxidative Stress Parameters:

The effects of daily exposure to NaF(10 mg/kg
b.w., orally) for 15 days on Oxidative stress
parameters in testis and epididymis of treated
mice are presented in Table (2) and Table (3)
respectively.

In Table 2 The sodium fluoride treatment for 15
days showed significant decrease in values of
protein and non significant decrease in values of
GSH, SOD and CAT in testis, Non-significant
increase in LPO level in testis is observed as
compared to control values.

In Table 3 The sodium fluoride treatment for 15
days showed significant decrease in values of
protein and non significant decrease in values of
GSH, SOD and CAT, non-significant increase in
LPO level in epididymis is observed as
compared to control values

Table (1): Effect of sodium fluoride (10 mg/kgb.w.) on body weight and relative sex organs

weight of exposed mice.

Groups Body weight Testis Epididymis
Control 26.8 112+ .009 .012+ .0005
Treated group 27.4 .094+.001** .009+ .0004**

Table (2): Effect of sodium fluoride (10 mg/kg b.w.) in Testis of exposed mice.

Group | Treatment Protein LPO GSH SOD CAT
1 Control 20.08 £2.19 5.33£0.87 21.15+ .81 | 10.35+2.32 | 1.27+0.20
2 Sodium 9.62 +1.09** | 7.17+1.13 17.21+ .65 | 7.56% .44 0.80 +£0.36
Fluoride
(10mg/kg b.w.)
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Table (3): Effect of sodium fluoride (10 mg/kg b.w.) in Epididymis of exposed mice.

Group Treatment Protein LPO GSH SOD CAT

1 Control 250%0.34 5.13+2.26 51.15+ .81 | 88.56 £9.09 | 8.26 + 3.27

2 Sodium Fluoride | 0.87+0.31** | 11.78 +3.39 | 47.21+ .65 | 63.02+5.35 |4.97+1.17
(10mg/kg b.w.)
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Figure 1: Bar graph showing oxidative stresses parameters level of both the control and treated (Sodium
Fluoride for 15 days) group. (a) Protein level (b) LPO level (c) GSH level (d) SOD level () CAT level.
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Discussion:

The aim of the present study was to evaluate the
oxidative stress parameters in male reproductive
organs of Swiss albino mice exposed to sodium
fluoride at a dose of 10mg/kg body wt. The
results revealed that a dose of NaF (10 mg/kg
body weight) for a period of 15 days produced
significant changes in the weight of testis and
epididymis. Similar result was obtained by
(Rafig 2000) who also reported significant
decline in the weight of testis and epididymis
after the treatment of NaF for 30 days at a dose
of 10 mg/kg bw.

In the present study protein levels showed
significant decrease in the testis and epididymis
after 15 days treatment with NaF (10 mg/kg body
weight). Similar results were obtained by Chinoy
et al 1989; Chinoy 1991, 1995, who observed
significant decrease in protein levels in cauda
epididymis after 30 days of treatment with NaF.
This decrease might be due to impairment of
protein metabolism (Chinoy et al 1989). Several
previous studies have also reported that in
various soft tissues and serum of rats, mice,
rabbits and guinea pigs treated with sodium
fluoride at different doses and durations, there is
decline in protein levels (Chinoy 1991 a,b;
Chinoy and Sequeira, 1989a; Chinoy and
Sharma, 1998; Chinoy and Mehta, 1999a,b;
Chinoy et al., 1991a; 1993a,b; 1994b,c; 1995;
1997a,b; Patel et al., 1994).

In the present study no significant change was
observed in levels of GSH, SOD, CAT and LPO
in testis and epididymis of control and treated
mice. Previous studies have reported that NaF
induces oxidative stress in reproductive organs
by decreasing the levels of various antioxidant
enzymes and producing ROS after 30 days of
treatment. ( Hamza et al 2015 Chinoy et al 1989;
Shivarajashankara et al 2002; Chinoy et al 2004;
Chinoy NJ 2005). The results shown in our study
are of 15 days treatment, there is no significant
change in the values observed in any of the
antioxidant enzymes.

Conclusion: The dose of Sodium Fluoride
(10mg/kg b.w.) did not produce significant
changes in the oxidative stress parameters after
15 days of treatment in the male reproductive
organs of swiss albino mice indicating that the
antioxidant defense mechanism is not hampered
after short duration of NaF exposure.
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