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I. INTRODUCTION 

 

Fluoride is an essential trace element from the halogen 

group that has protective effects against bone mineral loss. 

Also, it can prevent caries and enamel fluorosis. Sodium 

fluoride is commonly added to drinking water, tooth pastes 

and some mouth washes as decay preventive ingredient 

(Chouhan and Flora, 2010). Consumption of 1mg fluoride per 

day is essential for humans as fluoride is safe and effective 

when consumed properly (Jha et al., 2013). If fluoride is 

consumed in high quantities, it can cause severe damage to 

most tissues including primarily the dental and skeletal 

systems (Ricomini Filho et al., 2012). Trace element 

regulation is important for metabolic and endocrine functions. 

Several studies have shown the essential role of chromium, 

zinc, magnesium, selenium, iron and manganese in insulin 

secretion and carbohydrate metabolism (Zargar et al. 

2002).The kidney is a well recognized organ to be affected for 

its histopathological and functional responses to excessive 

amounts of fluoride. Many studies have shown that elevated 

concentrations of fluoride can occur in the kidney as it has a 

major route in removal of fluoride from the body (Hodge and 

Smith, 1965; Ehrnebo and Ekstrand, 1986; Whitford, 1996; 

Shashi et al., 2002 and Inkielewicz and Krechniak, 2003). 

Fluoride nephrotoxicity causes pathological changes in the 

glomeruli and in the proximal, distal, and collecting tubules of 

experimental animals (Bouaziz et al. 2007). Biochemical roles 

of trace metals, such as copper and zinc, which are important 

mammalian enzyme regulators and essential components in 

gene expression (Uauy et al. 1998). Trace metals make up less 

than 0.01 % of body mass (Chan 2008). Most trace metals are 

considered essential because the body cannot synthesize them, 

and yet the body depends on them for health, growth and 

tissue repair; hence, they have also been categorized as 

micronutrients. Deficiency or toxicity may result in 
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detrimental consequences; therefore, maintaining proper body 

homeostasis is pivotal to human health (Samman 2002). 

   

 

II. MATERIAL AND METHODS 

 

CHEMICALS: Sodium fluoride (NaF) were obtained from 

Chaiga traders. 

EXPERIMENTAL ANIMALS: 20 Adult albino rats, 60-

day-old (weighing 250-300g) were obtained from wadhwani 

pharmacy Collage Yavatmal. The animals were kept under 

standard laboratory conditions at 21± 2 °C, fed with balanced 

diet and water ad-libitum and exposed to 12h light / 12 h dark 

cycle for one week prior to the start of the experiments. The 

rats were housed in cleaned and husk filled sterilized 

polypropylene cages and fed with pellet feed and purified 

water ad libitum. The temperature and humidity were 

maintained at 23±2ºC and 50 to 70%, respectively. The 

present study was approved by the Institutional Animal Ethics 

Committee and conducted as per the guidelines of the 

Committee for the Purpose of Control and Supervision of 

Experiments on Animals (CPCSEA). 20 albino wister rats 

were divided into four groups, Control groups given 

deflouridated, deionized water, while experimental groups 2, 

group 3, and group 4 administered sodium fluoride (Naf) of 

different concentration for 72 days. At the end of the 

experiment, animals were sacrificed and their kidney and thigh 

muscles, will quickly excised. Metal concentrations in the 

tissue digest will be determined by Atomic absorption 

spectrophotometer at the following wavelength Zn-213.8nm; 

Cu-324.8nm; Fe-248.3nm; Mn-279nm. 

 

 

III. RESULT AND DISCUSSION 

     
Parameters Control Expt- 1 Expt- 2 Expt- 3 

Zinc 1.48±1.21 1.62±1.27* 1.81±1.34** 2.07±1.44*** 

Copper 0.135±0.36 0.129±0.35 0.112±0.33* 0.105±0.32 

Magnese 1.211±1.10 1.193±1.09* 1.093±1.04*** 0.989±0.99*** 

Iron 13.11±3.62 14.11±3.75*** 15.21±3.90*** 16.04±4.00*** 

Table 1: Changes in level of trace elements (Zn, Cu, Mn and 

Fe) in Kidney of rats giv en varied concentration of sodium 

fluoride in drinking water 

 
Figure 1 

 

 

 

 

Parameters Control Expt- 1 Expt- 2 Expt- 3 

Zinc 2.50±1.58 2.20±1.48*** 1.80±1.34** 1.56±1.25*** 

Copper 0.084±0.29 0.095±0.30 0.105±0.32* 0.133±0.33*** 

Magnese 1.13±1.06 1.33±1.15** 1.53±1.23** 1.99±1.41*** 

Iron 12.92±3.59 12.98±3.60*** 13.00±3.60*** 13.98±3.73*** 

Table 2: Changes in level of trace elements (Zn, Cu, Mn and 

Fe) in Thigh muscles of rats given varied concentration of 

sodium fluoride in drinking water 

 
Figure 2 

Deficiency or excess storage of these trace elements 

occurs infrequently in animals and Humans beings but 

evidence of close links between disturbance in the trace 

element concentration and various biological activities and 

related disorders are available in literature. (Krasowaska and 

Wlostowaski 1992; Vohra et al., 1999; Hameed and Vohra 

1990) 

In soft tissues of control animals the highest mean 

fluoride concentration occurred in kidney tissue, which is 

consistent with data reported by other authors. (Whiford, 

1996) The kidney represents the major route for the removal 

of fluoride from the body, and fluoride is concentrated to 

much higher levels in the kidney tubules than it is present in 

plasma. 

Copper proteins have diverse roles in biological electron 

transport and oxygen transportation, processes that exploit the 

easy interconversion of Cu(I) and Cu(II) (Lippard and Berg 

1994). Copper is also important for the production of the 

thyroid hormone thyroxine. Copper is normally present in 

higher concentration in kidney therefore copper deficieny is 

rare occurrence in these organs, but in the present study Cu 

fell significantly in kidney while increased in muscles similar 

results were observed by (M. Momtaz et al.,2000)  

Zinc is involved in numerous aspects of cellular 

metabolism (Classen et al., 2011). In the brain, zinc is stored 

in specific synaptic vesicles by glutamatergic neurons and can 

modulate brain excitability (Bitanihirwe and Cunningham 

2009). It plays a key role in synaptic plasticity and so in 

learning (Bitanihirwe and Cunningham 2009; Hambidge and 

Krebs 2007; Nakashima and Dyck 2009). It also can be a 

neurotoxin, suggesting zinc homeostasis plays a critical role in 

normal functioning of the brain and central nervous system 

(Bitanihirwe and Cunningham 2009). Level of Zn fell 

significantly in muscles but increases in kidney. This 

observation are consistent with the ealier reports (Kang and 

Harvey 1977; Cotzias et al., 1968). Zn deficiency and 

congenital malformation of central nervous system have been 

also reported (Cotzias et al., 1968). 
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Fe level increases significantly in kidney and muscles 

similar reports observed by Bhatnagar et al., 2003. Fe is 

important in formation of haemoglobin molecule. It is 

essential consitituent of myoglobin and repiratory enzymes. 

Deficiency of Fe is related to restlessness, tiredness and 

imbalances in brain iron homeostasis during development 

which result into symptoms of neurodegenerative (Vaderveer, 

1990) 

Mn level fell in kidney but it significantly increases in 

muscles. (Bhatnagar et al., 2003). Mn also catalyzes synthesis 

of haemoglobin. Mn also plays very important function in 

brain by stabilizing the membrane excitability, which 

otherwise result into epileptogenic lesions to increase the 

seizures activity (Papavasiliou et al., 1979; Hazell et al.,1999). 

 

 

IV. STATISTICAL ANALYSIS 

             

Statistical analysis of the mean and standard deviation of 

treated and control groups was done by one –way ANOVA 

without replication. Data related to trace metal concentration 

in control and experimental tissue are summarized in Table 1 

and 2 changes observed in Cu, Mn, Fe and Zn level in kidney 

and muscles of the rat intoxicated by fluoride. 

 

 

V. CONCLUSION 

 

The present study was determined the level of zn, cu, mn 

and fe in soft tissue such as kidney and thigh muscles at 

different level of fluoride intoxication in rat, from the 

observation it demonstrated that there is a close link between 

excess fluoride intake and possible consequences via 

imbalance in trace element of kidney and muscles. 

Disturbance in trace element observed in these study id very 

intresting as fluoride taken in excess causes both bone and 

dental fluorosis. role of fluoride in disturbing trace element 

concentration is due to its highly electronegative and thus 

form complex with proteins alternatively it binds with Cu, Zn, 

Mn and Fe to form complexes resulting in alterating in level of 

respective element. In the present study result also indicated 

dose- dependent manner in most of the trace element .The 

dose responce relationship showed a linear pattern and 

changes were more prominent in most of the tissues of rat 

exposed to higher level of fluoride intake. The study shows, 

that excess fluoride intake disturbs essential trace elements 

homeostasis in body.  
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