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Abnormal level of fluoride in ground water causes serious health
hazards in human beings. The excessive intake of fluoride ion be-
yond the prescribed limit leads to dental and skeletal fluorosis.
Fluorosis is a well defined clinical entity caused by ingesting ex-
cessive amount of fluoride, characterised by dental mottling, skel-
etal and other non-skeletal manifestations. This study reveals the
fact that occurrence of fluoride is highly sporadic and localized in
southern part of Vallioor Union of Tirunelveli District and the con-
centration of fluoride varies from 1.45 ppm to 5.37 ppm and it also
shows the percentage of people affected by fluorosis.

INTRODUCTION

Ground water is an important resource for mankind’s livelihood and his

economic development. Due to the scarcity of surface water, the people of

--Vallioor Union have to depend on ground water resources to a larger extent.
Ground water is the only resource for drinking and agricultural purposes in these
regions. The drinking water naturally contains excess of fluoride ion in southern
part of the villages of Vallioor Union.

The incidence and severity of fluorosis is related to the fluoride content in
various components of environment, viz., air, soil and water. Out of these, water
particularly ground water is the major contributor to the problem'. The presence
of fluoride in water and food is almost a universal phenomenon and therefore its
intake in the diet virtually becomes inevitable.

Dental fluorosis or mottled enamel was first reported by Eager® in 1901,
skeletal involvement owing to fluoride was reported by Moller and Gudjonsson®.
Roholm® described industrial fluorosis in 1937. At the same time an attempt was
made in India first by Shortt er a[.“ to describe skeletal fluorosis ‘because of
excessive intake of drinking water containing fluoride.

The toxicity of fluoride is also influenced by high ambient temperature,
alkalinity, calcium and magnesium contents in the drinking waterS.
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EXPERIMENTAL

In view of finding out the total percentage of people affected by fluorosis,
firstly a house to house survey in the villages comprising a strength of about
14,200 population was conducted by means of a specially prepared questionnaire.
All the residents were brought under a thorough clinical investigation which was
recorded in proforma sheets. Accordingly, evidence of dental mottling and traces
of skeletal fluorosis were found. Secondly by using Orion ion selective electrode
the concentration of fluoride in dtinking water was determined. Alkalinity,
calcium and magnesium were determined by the titration methods.

RESULTS AND DISCUSSION

The survey revealed that above 50% of people in these areas were affected by
dental fluorosis. As the people residing at these villages are economically poor,
they consume only the vegetables, fruits, food grains and water available within
their localities. In consequence of this, there is the possibility of high prevalence
of dental and skeletal fluorosis in the food items consumed by the economically
poor residents of this area.

Table-1 explains the total number of people and percentage of people affected
by fluorosis.

Table-2 reports the findings about the concentrations of fluoride, alkalinity,
calcium and magnesium in ;ipm in the samples of drinking water. Alkalinity in
all water samples ranges fram 86.790 ppm to 499.043 ppm. The amount of
calcium in all samples of water ranges from 55 ppm to 1705 ppm. Magnesium
in all water samples ranges"from 1.22 ppm to 68.32 ppm. On experimental
analysis it is found that the concentrations of fluoride, alkalinity, calcium and
magnesium are in higher values than prescribed by Indian Stardards Specification
for drinking water’.

Fluoride concentrations in drinking water ranging between 1 ppm and 5 ppm
cause mottled enamel in teeth and in the case of exceeding the above range, the
concentrations cause skeletal fluorosis. This range is applicable to the villages
under investigation also. The concentrations of fluoride in these villages are in
the range of 1.45 ppm to 5.37 ppm and so more than 50% of the people here have
been affected with dental fluorosis and traces of skeletal fluorosis.

Conclusion

It is a common phenomenon that the intake of drinking water containing above
1-ppm and below 5 ppm fluoride leads to dental fluorosis and above S ppm leads
to skeletal fluorosis. This is evident in the areas under study. Soochikulam is the
village affected by fluorosis at the maximum level with 75.38% of people.
Whereas Sanganapuram is affected by the same at the minimum level with
38.29% of people. The cases of skeletal fluorosis are rare in the areas under
investigation. Since the drinking water contains appreciable amount of fluoride
in these areas, the people were heavily affected by dental fluorosis.
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TABLE-2
CONCENTRATIONS OF FLUORIDE, ALKALINITY, CALCIUM AND
MAGNESIUM IN PPM OF DRINKING WATER SAMPLES

Sample No. Fluoride Alkalinity Calcium Magnesium

(ppm) (ppm) (ppm) (ppm)

1. 353 499.043 110 4.88
2. 2.78 433.950 115 3.66
3. - 379 -347.160 90 488
4. 4.66 412253 110 6.10
5. 4.87 260.370 140 9.76
6. 4.47 238.673 175 6.10
7. 322 195.278 500 19.52
8. 2.56 325.463 125 6.10
9. 3.01 151.883 130 244
10. 391 282.068 1060 31.72
1. 4.76 303.765 175 3.66
12. 3.79 151.883 705 35.38
13. 431 412.253 395 10.98
14. 4.24 - 238.673 520 9.76
15. 3.37 173.580 1705 50.02
16. 3.86 86.790 1130 ‘ 68.32
17. 4.58 303.765 : 330 12.20
18. 341 282.068 135 6.10
19. 3.68 325.463 165 4.88
20. 4.10 108.488 60 4.88
21. 4.48 130.185 : 70 1.22
22. 2.34 282.068 75 1.22
23. 2.72 260.370 55 2.44
24. 2.86 216.975 55 3.66
25. 3.55 260.370 720 19.52
26. 3.51 238.673 160 41.48
27. 3.86 108.488 265 13.42
28. 4.52 325.463 150 14.64
29. 1.45 303.765 85 6.10
30. 2.62 260.370 255 17.08
31. 5.37 282.068 1080 8.54
-32. 2.56 347.160 215 6.10
33. 4.11 173.580 110 7.32
34, 329 195.278 110 6.10
3s. 2.75 368.858 295 12.20

36. 3.22 390.555 360 19.52
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