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ABSIRACT

Some elements are essential in trace amount for human being for the structural
and functional built up of body. One of them is fluoride mainly necessary for the prevention
of dental decay and can be provided through dietary sources or through drinking watei
howeveq its higher concentration leads to several toxic effects; therefore the present study
deals with the hydrogeological investigation in the rural parts of Akola district in
Maharashtra. Different water samples are tested for fluoride concentration; among which
few samples indicate the toxic level of fluoride. Physicochemical condition like
decomposition, dissociation and subsequent dissolution along with long residence time
might be responsible for leaching fluoride in to the ground water. Fluoride concentration in
groundwater was estimated from places in and around Akola district, occurrence found
within permissible limit in 95% of thre iariipl-sf74 % Samples were within the normal limits
and 26 % places showed a higher degree exceeding the normal levels.
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INTRODUCTION

Fluoride compounds are found naturally
in ground water in some regions and if it is not
then can be incorporated in drinking water by the
process of fluoridation upto the safe level from ,

0.6 to 1.0 mg/L suggested by lndian drinking water
standards and WHO. Fluoridation is the process

of addition of chemical to increase the
concentration of fluoride ions in drinking water
to reduce the tooth decay. Generally for
fluoridation chemicals are added in the form of
sodium hexafluorosilicate or hexafluorosilicic
acid. However the excessive intake of fluoride
either through water su pply, natu ra lly. qcculin&,
or added to it or through other sources in dental
fluorosis (Pandith Madhnu re et at. 2OO7l.

Dental Fluorosis is the severe condition
of teeth characterized by cracking and pitting of
the teeth. This was first reported in 19th century in
Europe and was successfully invented by Dr.

Frederick Mckay in U.S. lnitially it was termed as

'Colorado brown stain' now known as dental
fluorosis. ln lndia the first case of fluorosis was
detected from Andhra Pradesh during 1930s.
Maharashtra is one among the states affected by
endemic fluorosis (Pandith Madhnure et al.2OO7)
Therefore in the present study we report high

concentration of fluoride (up to t3.+tmg/L)found
in groundwater of rural parts in Akola district.

Groundwater occurs under phreatic
condiUons in the weathered zone, fractured and
vesicular basalts and under deep aquifer; rich in
bicarbonates. Rainfall is the main source of
groundwater recharge.

After a long period of time from the
contributions.of scientist from different parts of
world, it was quite clear that the high
concentration of fluoride responsible for
fluorosis; still research on fluoridation and de-
f!griflq{g1.of water seems to be controversial on
the account of benefits and disbenifits of fluorine
on health, however in the present stuby the
hazardous effects due to toxic level of fluoride
through potable water has been reported from
Akola district (Handa B K 1975).

MATERIAISANDMETHOD
Water samples from the sources like hand pump,
dug well, Tube well, and Canal and every possible

source of drinking water was considered. Samples
were collected from various villages in and
around Akola district. Samples were estimated
using standard protocol and following. standard
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norms by WHO lAmericon Public Heolth
Association t9981.

RESUTTSAND DISCUSSION

A study of fluoride concentration in groundwater
was estimated, fluoride concentration is within
permissible limit in 95% of the samples collected
from various locations. Out of samples tested 6490
were within the normal limits i.e. 74% places, and
2224 places showed a higher degree offluctuations
exceeding the normal levels i.e. 26% places.
Further more positive relationship between
fluoride and HCO3- is observed in shallow
aquifers, as the concentration of HCO'- is
maximum when the pH of water is less than 8.3
inverse relationships between fluoride and HCO3-

is noticed in deeper aquifers. tnC_idelqe_of fluoride
in ground water is mainly a natural phenomenon,

influenced by local and geological setting and
hydrogeological conditions. ln general, aridity of
climate, dissolution of fluoride bearing minerals,
ion exchange and evaporative concentration can
locqlly account for the origin of high fluoride
concentration in groundwater. The chief sources
of fluoride in natural waters are fluoride bearing
minerals and soil consisting of clay minerals.
High concentration of fluoride in deeper aquifers
could be due to its high residence time in the
aquifer system, thereby having longer contact time
for dissolution of fluoride bearing minerals
present. The influence of local lithology, aided by
other factors like semi-arid climate of the region
may be responsible for higher concentration of
fluorides in ground water of the region (Apambire
w.,tvl1es7).

Fig: Percentage of Fluride contents in Akola District
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CONCLUSION

It was concluded that, generally health
effects are associated with fluoride intake levels
above the commonly recommended dosage for
humans 1mg/day as recommended by WHO. Thus
fluoride while toxic at moderate to high doses may
be beneficial for dental health at lovL doses.
Furthermore; fluoridation was likely to have a

beneficial effect on teeth provided the dose has to
be in safe range.
Apart from fluorosis, several disorders due to high
fluoride level have been reported from different
places of world. Some are mentioned as weakening
of bones, leading to an increase in hip and wrist
fractures, adverse effect on kidney, chromosomal
damage and interference with DNA repair
(Colorado Springs Dental Society webpage 2006),
inhibition of melatonin produdion and promotion
of precocious puberty in animal studies, damage

to reproductive system, disruption in endocrine
fun€tions especially in thyroid.

Moreover, four epidemiological studies
have noted a correlation between increased
fluoride and low lQ. Also a weakened immune
system leaves people vulnerab1e to the level
development of cancer and AIDS (Colorado Springs
Dental.Society webpage 2006).

As recommendations, it is suggested that
the villagers should be educated about the
hazgrds of consumptions of high fluoride bearing
water and use of sirirple defluoridation
techniques. More emphasis may be given to
calciuin and phosphorus rich food as its intake
helps in reduction in the absorption of fluoride
in the intestine. Rain water harvesting and
artificial recharg-e techniques should be
implemented effectively to reduce fluoride content
in water.
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