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ARTICLE INFO ABSTRACT

Keywords: Purpose: The most common source of fluoride is from drinking water. Research comparing fluoride levels in
Fluoride maternal and cord blood have proved that fluoride crosses the placenta. But these results have not been
Pre_gna“t SRS correlated with the source of fluoride.

ICJ:r[;eblood Objective: Firstly, to assess and compare the fluoride concentrations in urine, serum and cord blood of pregnant

Tinicarirogression women consuming low/optimum and high fluoride concentrations in drinking water. Secondly, application of
the linear regression analysis model equation for the prediction of fluoride concentration in urine, maternal
serum and cord blood of pregnant women.

Methods: Based on the fluoride concentration in drinking water the subjects were divided into low/optimum and
high fluoride groups. Each group consisted of 90 pregnant women. They were enrolled approximately one month
prior to the due date. Fluoride was measured in their drinking water, urine, maternal serum, and cord blood.
Results: The low/optimum fluoride concentration in drinking water as compared Lo urine, serum and cord blood
correlated significantly (r = 0.458, 0.529, 0.473). The strength of the correlation was found to be high in high
fluoride group when compared to low/optimum fluoride group (r = 0.868, 0.943, 0.695). The  values in urine,
maternal serum and cord blood in low/optimum group was 0.247, 0.025, 0.017 respectively and in high fluoride
group 0.773, 0.080, 0.060 respectively.

Conclusion: As the fluoride concentration increases more than 1 ppm in drinking water the transfer of fluoride
through urine, maternal serum and cord blood also increases. Linear regression analysis also displayed similar
results.

1. Introduction

Fluoride [F], the inorganic anion of fluorine, is commonly found in
the natural environment. It is highly reactive due to its electronegativity
resulting in the formation of organic and inorganic compounds. The
sources of fluoride are natural and chemically synthesized. The natural
sources are volcanic activity, water, food and soil. Chemically synthe-
sized sources of fluoride include water (fluoridated drinking water,
bottled water, perfluorinated compounds), food, soil, air and dental
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products like fluoridated toothpastes & mouthrinse.

The daily intake of fluoride for optimum dental health benefits is
0.05-0.07 mg/kg body weight as per the American academy of Pediat-
rics. 2 Consumption of fluoride in excess over a long period of time leads
to detrimental effects like skeletal and dental fluorosis. Millions of
people worldwide are affected by fluorosis and this endemic has man-
ifested across all the continents.”

Fluoride prevalence, in India, was reported in 230 districts of 19
States earlier. As per recent data from Ministry of Drinking Water and
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Sanitation, there are 14,132 habitations (as on April 1, 2014) from 19
States which are yet to be provided with safe drinking water. The pop-
ulation at risk, based on population in habitations with high fluoride in
drinking water is 11.7 million.” The National Programme for Prevention
and Control of Fluorosis (NPPCF) was a new health initiative during
11th Five Year Plan, initiated in 2008-09 and is being expanded in a
phased manner. 100 districts of 17 States were covered during 11th
Plan, further 11 districts were taken up during 2013-15 (over 19 States)
and additional 84 new districts are to be taken up during the remaining
period of 12th Plan.’

Interventions taken by National Health Programs for Maternal
Health to control the effects of fluoride include the promotion of
improved supplementary nutritional support during pregnancy and
lactation (ICDS), Improved antenatal care - including health and nutri-
tion counseling, Enhanced maternity protection through the effective
implementation of PMMVY(Pradhan Mantri Matru Vandana Yojana)
and increasing awareness regarding harmful effects of fluoride.®

Increased fluoride content in drinking water will cause fluorosis of
teeth and bone, toxicity of fluoride, increased risk of hip fracture among
the elderly, renal damage, osteoporosis, decreased 1Q among children,
hypothyroidism and cancer.” High levels of serum fluoride damage the
kidney while long term drinking of fluoridated water can be a risk factor
in development of type 2 diabetes. Fluoride also appears to be muta-
genic, genotoxic and causes chromosomal abnormalities.®

The supply of nutrients to and the removal of metabolites from the
fetus is provided by the placental transport. Literature search suggests,
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the passage of fluoride across the placenta into the fetus is existent.
Studies indicate transplacental passage of fluoride is about 30%-87%.°

The most common source of fluoride is from drinking water. Fluoride
content in drinking water may differ from one region to another.
Research comparing fluoride levels in maternal and umbilical cord
venous blood plasma have proved that fluoride crosses the placenta. But
these results have not been correlated with the source of fluoride. One of
the debatable issues could be as to what extent of fluoride will pass
through the placenta in pregnant women consuming drinking water
with low and high fluoride concentrations. Hence the present study was
undertaken to assess and compare the fluoride concentration in urine
and serum of pregnant women just before delivery and cord blood after
delivery in low/optimum and high fluoride drinking water pregnant
women. The linear regression analysis model equation for the prediction
of fluoride concentration in urine, maternal serum and cord blood of
pregnant women consuming drinking water with fluoride was applied.

2. Methodology

Based on the fluoride concentration in drinking water the subjects
were grouped into low/optimum fluoride group (fluoride concentration
in drinking water <1 ppm) and high fluoride group (fluoride concen-
tration in drinking water > 1 ppm). The grouping was done in accor-
dance with the values of fluoride concentration in drinking water by the
Indian bureau of standards.!® Each group consisted of 90 pregnant
women recruited from JSS hospital, Mysore. The pregnant women were

Institutional Ethical Clearance was
obtained

A

Assessed for eligibility based on
inclusion and exclusion criteria

Explained about the study to the
participants and informed consent was
obtained

Based on drinking water fluoride

A 4

Low / Optimum Fluoride
group (<1ppm)

High Fluoride group
(>1ppm)

Assessed Fluoride in urine maternal
serum and cord blood

A

Data was analysed using SPSS
statistical software

Fig: 1. Flow diagram of the study procedure
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