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Introduction

Fluoride in very limited quantities is desirable for healthy growth of bones and teeth and
prevents dental caries, but excess quantities cause fluorosis. Incidence of fluorosis has been
reported from several parts of the world including USA, China, West Indies, Spain, Poland,
Mexico, India and some North African and South American countries. It is a now a known fact
that fluorosis spreads among 67 million people in the entire arid and semi-arid tracts of India.
Although several sources for fluorine have been mentioned, only fluoride content in ground
waters has been studied in the present investigation. It has been found that the levels of fluoride
content is varying from 0-16.2 mg/l. Only a few samples in Kallamudi and Tarimala villages,
Anantapur district (study area), South India are found to contain the extreme values nearing
10.0 mg/l or even more. The reason for these extreme values may be due to the direct contact

of waters with fluoride minerals such as fluorspar, fluorapatite, amphibolite and micas.

Methods

In view of greater importance of fluoride toxicity and its effects, water samples from 50 wells and bore
wells were collected and analyzed for fluoride content. Methods of collection of water samples as
suggested by Rainwater and Thatcher (1960) were followed. A Unicam SP 500 Spectro-Photometer was

used for determination of fluoride content adopting the Zirconium-Alizarin Method.

Fluorosis, an endemic disorder, caused by excess fluoride in water and develops due to certain faulty
water management practices. If fluoride content is between 1.5 mg/l and 2.5 mg/l, mild dental fluorosis or
mottling may appear and is prevalent in children drinking high-fluoride water .Subsequently, such dental
defects were reported from several parts of the world—USA, Europe, England and other countries. A
more severe type of fluorosis called “Skeletal Fluorosis or Osteofluorosis" may develop, if the fluoride
content of drinking water is in excess of 3.0 mg/l, among adults under Indian conditions, affecting bones
and joints. Although several sources for fluoride have been mentioned, only fluoride content in
groundwaters has been studied in the present investigation. It has been found that the levels of fluoride

content are varying from 0-16.2 mg/l. The work of the National Institute of Nutrition at Hyderabad in 1977
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revealed the spread of endemic ‘Genu Valgum (knock-knee)’, crippling lower limbs from childhood in
association with fluorosis in most parts in India. Although preliminary work revealed that genu valgum is
caused by drinking waters poor in calcium and rich in molybdenum, efforts should be taken to understand
the exact cause and prevent its wide-spread occurrence in the fluorosis areas of India. The authors’ work
revealed that the fluorine content of rocks in India at most places is much less than that in most
developed countries. Despite that the fluoride content of groundwater in India is much higher than in most
developed countries. As a result, fluorosis caused by excess fluoride in water is wide-spread in India and
dental caries caused by deficiency of fluoride in groundwater is wide-spread in most developed countries.
The present investigation reports the distribution pattern of fluoride toxicity in waters of Anantapur District,
A.P., and India. The severity of the problem is more acute as only 30% of the villages have the fluoride
content in drinking waters within the permissible limit (1.5 mg/l) and 70% of the villages above the
permissible limit (>1.5 mg/l). Attempts are made to ascertain the fluoride toxicity in waters of Anantapur

District and several measures have been suggested for follow-up action.

Conclusions

In conclusion, it is realized that fluoride upto 1.0 mg/l in drinking water is beneficial; anything in excess of
1.5 mgl/l is associated with ‘mottling of enamel of teeth; and concentrations in excess of 3.0 mg/l may lead
to skeletal fluorosis. Mottling of the teeth is the initial manifestation of fluorosis in children, and skeletal

fluorosis is the final manifestation in adults.

References

1. Handa B. K. (1990). Fluoride and Human Health of Indian Sub-continent (MS).

2. Mc Kee and Wolf (1963). Water quality criteria, California State Water Resources Control Board Publication,
2" Edition, 3A, P.568.

3. Mc Neelay, R.N., Neimania, T.P. and Dwyer, L. (1979). A guide to water quality parameters, Inland Water

Directorate, Canada, PP. 1-65.

Pandit, C.G., Raghavachari, T.N. and Subba Rao, D. (1940). Joul. Ind. Med. Res., Vol. 28, P.538.

Rainwater, F.H. and Thatcher, L.L. (1960). U.S.Geol. Surv.Wate. Sup. Paper 1454.

Short H.E. (1937). Ind. Joul. Med. Gaz., Vol. 72, PP. 396-398.

Siddiqui (1955), Brit. Med. Joul. Vol. 2, PP. 1408-1413.

Wadhwani and De.N.N, (1962). Joul. Ind. Inst.sci., Vol. 33, PP.1-29.

FAO (1970). Fluoride and Human Health

0. Venkateswara Rao, K, (1994). Brochure on Prasanthi Technique, Sri Satyasai Institute of Higher Learning,

=2 © © N o o oA

Puttaparthi, Anantapur District, AP, India.

11. Narasimha Rao, K.L. and Jagadiswara Rao, R, (2001). Role of social workers in the eradication of fluorosis
and genu valgum in India. At the 3" International Conference on Social Work in Health and Mental Health,
July 1-5, 2001, Tampere, Finland.

12. Narasimha Rao, K.L. and Jagadiswara Rao, R., and Padma Bharathi Devi, M. (2006). Toxins in the Water:

Fluorosis and Arsenicosis in India and Bangladesh - Retrospect and Prospect. Presented at the 4™ Annual

GeoCanada 2010 — Working with the Earth 2



Western Regional Health Conference: “Health, Human Rights and Economics: The Value of Human Life”,
Feb. 18, 2006, Portland, OR, USA.

13. Narasimha Rao, K.L, (2009). Geochemistry of Arsenic and Other Toxic Elements and Assessment of
Environmental Risks in Global Groundwater Systems (Fluorosis and Arsenicosis: A Review). Presented at

the ‘Geological Society of America (GSA) Annual Meeting and Exposition’, Oct. 20, 2009, Portland, OR,
USA

GeoCanada 2010 — Working with the Earth 3



