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Abstract

In recent, the people in endemic regions in Indéasaffering from fluorosis. It is known that fluasis might be du
to consumption of drinking water containing high levelf fluoride. Ten water samples were collecteanfrdug
well and bore well in every village and used foalgming fluoride concentration (ppm) in both Bomeddy palli
and Kasipuram villages in Prakas@istrict of Andhra Pradesh, India. Additionally, \&ee collected data from 2(
(100 male and 100 female) people in each village determine skeletal and dental fluorosis. Fluo
concentrations in surface and ground water sangflé®ese villages arhaving 7.6 to 8.2 ppm and 5.8 to 7.4 pj
The present survey on Fluorosis in prakasam distévealed that higher incidence, severity of diad
manifestation and dental fluorosis in both maled famale. In addition, the results suggested titgb ®f the
people in Bommireddy palli and Kasipuram in Prakaddistrict are suffering from skeletal fluorosisdadental

Fluorosis and children are suffering from stunteaingh.
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I ntroduction

Fluoride is abundantly available on our planet
occupied 18 place *. Fluoride ions in optimur
concentrations are helpful for health, if higl
concentrations affect health. The drinking watealiqy
guideline value for fluoride is 1.5 mg/l, descridegthe
World Health Organization and Indian Council
Medical Research ° Endemic fluorosis is related
higher concentration of fluoride in water. Althoy
65% of Fluorosis is dispersed in 25 countries agotine
world such as India, Africa, China, Japan, New Zed)|
Australia, Israel, certain parts of Thaila®. Endemic
fluorosis is an important public health problenindia.
In India, extreme fluoride problem in drinking wa
was first reported in 1937 in the state of Andhradesk
®. Recently, several researchers have been repibraé
twenty five million peote in nineteen states and uni
territories have already been affected due to disis’®
. However, in Andhra Pradesh seventeen distrigg
affected by fluorosis. Among them Prakasham distsi
the secondnost severely affected distrf.
Prakasamdistrict in Andhra pradesh is affected
endemic fluorosis and many villages in the distao
identified as endemic fluorosis aréas

* Corresponding Author
E.mail: kjrao_1954@rediffmail.com

Fluoride concentrations in drinking and ground w:
samples in Prakasam district varied between 0.59ah
mg/L 8. Additionally, Li et al.® have been carried out
study to determine the relation of influence ofofide
between environmental and bigical systems, but
there is a great deal of controversy regarding
potential genotoxic effects in mamm

It is well known that fluoride ions enter in to thedy
through various routs such as drinking water, fc
industrial exposure, drugs, cosme, tea, beverages,
tobacco, and edible marine anim**. In daily life, 75%
of fluoride enters into the body only through diimk
water and absorbed from small intest'* *3 Fluoride
has strong electronegativity due to this propdrgride
ions attacted to positively charged calcium ions in te
and bones. It is well established, that fluorideseal for
dental fluorosis, teeth mottling, skeletal fluososind
deformation of bones in children as well as ad™.
Though, excess amount of fluoridinterfere with
carbohydrates, lipids, protein, vitamins, enzymesl
mineral metabolism. However, a high level of flute
intake is responsible for skeletal deformation
weakening of joint$® (WHO, 1985)

Several researchers have been revealed trdium
fluoride has anticholinesterase and anticu
responsible for effects on muscle and nerve. T
sodium fluoride has been shown no effect on nol
muscle membrane potentifisBoth skeletal fluorosi
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and dental fluorosis are separated by a prold
relatively symptonfree interval of 1-30 years during
which time the skeleton does not stop accumule
fluoride though norskeletal symptoms such
gastrointestinal may be present. In the advancagks!
skeletal fluorosis causes crippling defores and
neurological complications, such as radi-
myelopathy, osteophytosis, sclerosed vertebralnanl
and ossified ligaments leads to vascular compro
and ischemic injury of spinal cord and spinal ra*’.
Enamel hypoplasia occurs during the forive stage of
tooth development by consuming extreme levels
fluoride, leads to defective enamel format'®. Dental
fluorosis starts as chalky white spots, later tuto:
brown. Clinical symptoms are thin white lines ore
enamel to chalky and opaque enaMié.

In the present study, the data pertaining to film
concentrations in the dug well and bore well wate
Bommireddy palli and Kasipuram of Prakasham dis
in Andhra Pradesh state of India has been presefte
this study, field sampk from two villages wer
collected and analyzed. In this paper, the obts
results are presented and discussed on skeletab$lis
resulted in crippled limbs and dental fluorosighe two
villages in Prakasam district.

Material and Methods

Study area

The two villages (Bommireddy palli and Kasipural
are selected for the present study have rock bdaci
red soils agriculture lands. The temperature irsel
areas is rising up to 48in summer and between® to
20°c in winter. The studied area location map is sh
in Figure 1. The people lived in the two village®
Results and Discussion

The main source of drinking water in two villages
coming from bore wells and dug wells. The pre:
survey is conducted to know the concentratior
fluoride level in water in dug well and bore wehd
total incidence of skeletal and dental fluoron both
males and females of the two villages, such
Bommireddy palli and Kasipuram.

The results of present study are described fluc
content in Bommireddy palli village is 8.2 py
(Table.1). The analytical data revealed that
groundwater in the sty areas is alkaline. Ti
conducted epidemiological survey is revealed tHa
males (out of 100 males) and 52 females (out of
females) are affected with skeletal fluorosis
Bommireddy palli. The prevalence of skeletal flusis
in both male and feale is 58.5% (Table 2). Besidt
out of 100 male and female 73 males and 68 fen
are affected with dental fluorosis. The total petage

manual labors in rocky fields and residing fromr
decades in these villages. The yielding of cropth@se
villages in very poor due to unfertile | and so the
people are bending fed with low nutritive diet. 1
villages used to chew Betel nut powder and tobi
leaves etc.

M ethodology

The population in two villages is above 400 and
survey made on sampling method. The samples
collected fran bore wells as well as dug wells which
extensively used for drinking and other dome
purposes. The collected groundwater samples wesw
for estimation of fluoride concentration using aoflide
specific elector method$'. The data were colled
from 200 people in each village (100 males and
females) and used to determine the incidence déslit
and dental fluorosis in male and females of twiaggs.
Estimation of Fluoride Concentration

Water samples were collected in good quality thene
bottles of one liter capacity and brought to
laboratory with out adding any preservatives. Toi@
contamination, the samples were collected direttl
rinsed bottles. The samples were determined
fluoride ion electrode (IRION) and IRION 4A ion
meter for estimation of fluoride concentration. Bn2
of aliquot was taken in polythene beaker and 25h
TISAB — Ill (Total ionic strength adjuster buffe
IRION Application Solution) was adde®’. lon meter
was standardized against solution ofown fluoride
concentration in the standard sample and read thyir
on the meter scale. The scale was calibrated in @f
fluoride concentration in water.

of dental fluorosis is 70.5% in both male and fezn
(Table. 2). The figure 2 has shown the skeletal
dental fuorosis in Bommireddy palli. From the Tal
2, it is evident that the total incidence of flusi©69%
in males, and 60% in females (both dental and &Ke
fluorosis) in Bommireddy palli villag

Similarly, Table 1 has been shown the results
fluoride analysis of dug and bore well water sam|
collected from Kasipuram village. The data indic
that fluoride concentration is 7.4 ppm in watebioth
bore well and dug well. The results place in Tablre
described that 61 males and 39 females (o 100
males and females) are affected with skeletal dsist
The occurrence of skeletal fluorosis (both male
female) in Kasipuram is 50%. Moreover, 66 males
52 females are affected with dental fluorosis. Tdtal
percentage of dental fluorosis58% in both men an
women in kasipuram (Table. 3). Skeletal and de
fluorosis in kasipuram has shown in Figure
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However, the total incidence of fluorosis is 63.5%
males and 51.5% in females (both dental and ske
fluorosis) in Kasipuram villagéTable. 3)

The current study is discovered for the first tireo
remote villages of Prakasam district such
Bommireddy palli and Kasipuram which have h
fluoride in drinking water. The drinking water saleg
of these villages contain 8.2 and 7.4m. In Prakasam
district, the reason for the contamination of fiderin
drinking water is due to geological origin, as thare
no fluoride contaminating industries are locatedhiis
region or nearby. Supply of safe drinking water
these villages is fruitful way to minimize fluorosis
People of all age groups in these regions are exptm
more fluoride, particularly infants.

It was stated in 1993 that crippling skeletal flosis
might occur in people who have ingested higherl
of fluoride ?2. The prevalence of skeletal fluorosis
people (both men and women) of Bommireddy {
and Kasipuram villages is 58.5% and 50%. Simila
our results, elevated levels of fluoride in botly duell
and bore well waters is caused to skeletal flusr®®
24 Skeletal fluorosis is usually not recognized amly
stages until the disease reaches an advanced®. It
is believed that early stages of skeletal fluorcsast
with pain in bones and joints, muscle weakn
sporadic pain, stiffness of jas and chronic fatigue
During later stages, calcification of the boneset
place, osteoporosis in long bones, and bones be
denser and develop abnormal crystalline structl
the advanced stage the bones and joints be
completely weak and mown them is difficult %°.
Additionally, the vertebrae in the spine fuse thge
and the patient is left crippled which is the fistdge
Shashi et al?’ has been suggested that the nor
persons exposed to 0160 ppm drinking water fluorid
caused chmmosomal aberration in endemic are
However, general skeletal fluorosis directly aféetiie
economy of villagers as it causes illness
debilitation not only in humans but, also in tF
domestic animals, on which they depend for thegid:
income?®.

The present study has been proven, that 60% ofi@
in the two villages suffering from dental fluorasis
number of the other recent investigations indigal
that the prevalence of dental fluorosis increaséh
increase in fluoride concentration drinking water®
% Our results are in consonance with results
Hanumantharao et af’. Although, the prevalence
dental fluorosis might be vary widely between diiet
geographical locations having almost same fluc
concentrations in drinkin water. These findinc

demonstrated that, besides water fluoride concibwrtr
and duration of exposure, other factors such aohlis
salts in water, nutrition, and habits also affeloe
incidence of dental fluorosis.

Conclusion

A high prevalence ofskeletal fluorosis and dent
fluorosis exists in Bommireddy palli and Kasipure
There was an increase in severity of skeletal amdad
fluorosis in subjects as the fluoride concentra
increased in drinking water. The study establistiex
relationslip between the prevalence of skeletal |
dental fluorosis and gender of the subjects. Sk
fluorosis leads to impairment, disability a
subsequently makes the affected subject hand
Therefore, they are unable to get employment owrl
for their daily livelihood, lead their life as depende
on others. However, the skeletal and dental flueris
affected youth and have extremely difficult sitoati
where they were unable to find alliance from -
fluoride affected villages, thus they are fcd to marry
the youth from the same or fluoride affected vidas
Hence, we suggested immediate action by
government is needed to save the people
Bommireddy palli and Kasipuram villages frc
skeletal and dental fluorosis.
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Table 1: Fluoride content in drinking water of two villages (in ppm)

Name of the Village Source or Watt Fluoride content
(ppm)
Bommireddy Palli Borewell— | 7.6
Borewell— Il 8.9
Borewell— III 6.8 8.2
Dugwell— | 9.6
Dugwell— 11 8.7
Dugwell— 111 7.9
Kas puram Borewell- | 5.8
Borewell— Il 6.4
Borewell— IlI 7.5 7.4
Dugwell— | 8.9
Dugwell— I 7.8
Dugwell— 111 8.5

Number of studied water sample = 10
Table 2: Total incidence of fluorosisisincluding gender distribution in the Bommireddy palli village

Gender Total numbel Affected with Affected with Skeletal Total incidence o
surveyed Dental Fluorosis Fluorosis Fluorosis
Male 100 73 65 69%
Female 100 68 52 60%
Total 200 70.5%(141) 58.5%(117)

Table 3: Total incidence of fluorosisisincluding gender distribution in the Kasipuram village

Gender Total numbel Affected with Affected with Skeletal Total incidence c
surveyed Dental Fluorosis Fluorosis Fluorosis
Male 100 66 61 63.5%
Female 100 52 39 51.5%
Total 200 59%(118) 50%(100)
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Fig. 1. Location map of areasare studied
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Fig. 22 Skeletal and Dental fluorosisin Bommireddy palli of Prakasam District
Fig. 3: Skeletal and Dental fluorosisin Kasipuram of Prakasam District

How to citethisarticle
Basha S. K. and Rao J. K. (201&ndemic survey of fluorosis in prakasam districtaarA repol. Int. J. Pharm.
Life Sci., 5(2):3305-3310.
Source of Support: N, Conflict of Interest: None declared

Received: 16.12.13; Revised: 25.12.13; Accepted:06.01.14

© Sakun Publishing House (SPH): IJPLS *‘

3310 )

Sakum

Publishing House




