ISSN: 2581-5989

PubMed - National Library of Medicine - ID: 101738774

International Journal of Dental Science and Innovative Research (1JDSIR)

IJDSIR : Dental Publication Service
Available Online at:www.ijdsir.com
Volume — 7, Issue — 4, July— 2024, Page No. : 148 - 156

Fluoride’s Neuroendocrine Impact: A Comprehensive Review of Pineal Gland Dynamics

'Supritha Shetty Komarisetty, BDS, Goregaon Dental Centre, India

2Anoli Agrawal, MDS Public Health Dentistry, Goregaon Dental Centre, India

%3ai Hirdaya, BDS, Dental health care clinic, Barabanki.
®Naval Ghule, BDS, Goregaon Dental Centre, India

Corresponding Author: Supritha Shetty Komarisetty, BDS, Goregaon Dental Centre, India

Citation of this Article: Supritha Shetty Komarisetty, Anoli Agrawal, Sai Hirdaya, Naval Ghule, “Fluoride’s

Neuroendocrine Impact: A Comprehensive Review of Pineal Gland Dynamics”, IJDSIR- July— 2024, Volume —7, Issue -

4, P. No.148 —156.

Copyright: © 2024, Supritha Shetty Komarisetty, et al. This is an open access journal and article distributed under the

terms of the creative common’s attribution non-commercial License. Which allows others to remix, tweak, and build upon

the work non-commercially, as long as appropriate credit is given, and the new creations are licensed under the identical

terms.
Type of Publication: Review Article
Conflicts of Interest: Nil

Abstract

The pineal gland also called as pineal body or epiphysis
cerebri is a tiny endocrine gland in the middle of the
brain located beneath the back part of the corpus
callosum that helps to regulate the body’s circadian
rhythm of sleep and wakefulness by secreting the
hormone melatonin. Fluoride is a naturally occurring
mineral present in the environment and its concentration
varies from region to region. Humans and animals are
exposed to fluoride mainly by food, water and air. It is
present in the highest concentration in bones and teeth.
Fluoride varnish is a natural material that is collected
from trees and composed of resins that are rich in
fluoride. They are widely used in dentistry as a
preventive measure. The pineal gland is located outside
the blood-brain barrier and has open access to blood and
all of its components including fluoride. Excessive

exposure to fluorine can also have harmful effects such

as permanent damage to all brain structures, impaired
learning ability, memory dysfunction and behavioural
problems. And pineal gland calcification has an indirect
effect on the production and secretion of melatonin
hormone. As there is an increase in pineal gland
calcification there are subsequent decreases in night time
melatonin  production that contribute to sleep
disturbances in the people. So, the study aims to provide
an overview related to the influence of fluoride
accumulation on the physiological functions of the
pineal gland and indirectly on the body's function and
activity.

Keywords: pineal gland, fluoride varnish, calcification,
sleep, melatonin

Introduction

Endocrine glands release hormones directly into the
bloodstream. Hormones are chemicals that carry signals

to different parts of the body. The pineal gland also
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called the pineal body or epiphysis cerebri is a tiny
endocrine gland in the middle of the brain located
beneath the back part of the corpus callosum that helps
to regulate the body’s circadian rhythm of sleep and
wakefulness by secreting the hormone melatoninl. It has
a very rich network of blood vessels, which have a blood
flow of 4ml/min/g. It is the second richest blood
capillary network after the kidney network®. The main
function of the pineal gland is to get information about
the daily day-night cycle from the retinas of the eyes and
then produce and secrete melatonin accordingly that is
its level increases at night (during dark hours) and
decreases in the day (during light hours). Melatonin is a
hormone that helps to synchronize circadian rhythms in
different parts of the body. Circadian cycles are physical,
mental and behavioural changes that follow a 24-hour
cycle. It also helps in the maintenance of normal sleep
patterns.

Fluoride is a naturally occurring mineral present in the
environment and its concentration varies from region to
region. Humans and animals are exposed to fluoride
mainly by food, water and air. It is present in the highest
concentration in bones and teeth. It is accumulated in
bone and its concentration increases with age*
Replacement of the hydroxyl (OH- ) group in
hydroxyapatite [Ca5(PO4)3(0OH)] by fluoride ion(F- )
forms fluorapatite which is more crystallised structures
and a compound which strengthens the teeth against
attack by organic acids produced by the fermentation of
organic substances in the mouth6.Fluoride varnish is
widely used in dentistry as a preventive measure because
it acts as one of the several sources of additional fluoride
administration and was developed to prolong the time of
contact between the tooth surface and the fluoride thus
reinforcing the tooth structure and making it less

susceptible to carious lesions®. Fluoride deposition in
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the pineal gland hydroxyapatite is present in more
concentrations than in any other part of the body,
including bones and teeth5. In 2006, a National Research
Council report concluded that fluoride is likely to affect
pineal gland function and cause decreased melatonin
production which could contribute to a variety of effects
in humans4. Fluoride accumulation results in the
reduction of melatonin  concentration in the
cerebrospinal fluid and thus causes diseases of the
central nervous system. The pathomechanism behind
this is due to the reduction in antioxidant effects of
melatonin, which causes neuronal damage by reactive
oxygen species (ROS) and, thus accelerates the
development of neurodegenerative changes’
Methodology

To review the literature, studies were selected from
PubMed, Scopus, Web of Science, and Google Scholar
without restrictions on publication year, to provide a
comprehensive overview of current knowledge regarding
the impact of fluoride on the physiology and function of
the Pineal gland. The review focused on evaluating the
accumulation of fluoride in the Pineal gland and how it
affects the different neuroendocrine functions. The
search terms included: “Pineal Gland,” “Fluoride,”
“Calcification,” “Sleep cycle,” “Melatonin,” “Central
Nervous System,” “Blood-Brain Barrier,” “Circadian
Rhythm,” and “Fluoride Varnish”. The research
encompassed, Case reports, laboratory studies, clinical
studies, and systematic reviews.

Pineal gland anatomy, physiology and its functions
Pineal gland is a part of the epithalamus, and is located
between the colliculi superioris of the lamina tecti, at the
back of the posterior wall of the third brain ventricle®,
Alongwith a rich vascular supply, one more unique
anatomical feature of the gland is that it is located

outside the blood-brain barrier and has open access to
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blood and all of its components®’.So very rich
vascularization and no significant restrictions from the
bloodstream cause accumulation of significant amounts
of various substances, mainly, calcium microelements
such as cobalt, zinc, and fluoride®. The basic function of
the pineal gland is the production and secretion of the
hormone melatonin which is present in all vertebrates
including humans, and regulates circadian rhythms that
are sleep-wake cycle’. It is also a strong antioxidant and
an anti-inflammatory action'?>. Melatonin acts as

negative feedback to the biological clock, the
suprachiasmatic nucleus (SCN) that regulates the
circadian rhythm of the body SCN then sends signals to
all the organs of the body to synchronize the day-night
cycle which helps them to function in the proper time™
Another function of the Pineal gland is that it might
affect bone metabolism because some research on mice
suggested that a change in the function of the gland may
affect bone. Also, melatonin secreted by the pineal gland
helps to maintain the sleep cycle but in older age, the
gland secrete less melatonin and this may cause age
related problems older adults sleep less with have
trouble falling asleep so changes in melatonin might
explain this phenomenon. Sleep deprivation can cause
some mental disorders.

Fluoride role in the body

The amount of fluoride present in plants and animal food
depends on its concentration in soil, water used for
irrigation and air deposition. Human daily fluoride
intake from food is low. There is a low concentration of
fluoride in vegetables, fruits, pulses and also in meat,
poultry and fish because most of the fluoride is
accumulated in bones and teeth. So, most of the fluoride
is derived from fluoridated water. Of the received
fluorine, 75 %-90 % undergoes absorption in the

stomach and intestines, and 99 % of the fluorine is

©2024 1IDSIR, All Rights Reserved

transported to tissues rich in calcium (mainly to hard
tissues) through the circulatory system™.It helps in the
mineralisation of bone in the body. It also helps in the
formation of dental enamel and the development of
teeth, preventing dental caries. Fluoride and calcium
have a strong affinity toward each other and hence work
together for the maintenance of bone.

Effect of fluoride on CNS

Prolonged exposure to fluorine in the prenatal and
postnatal stages of development causes a toxic influence
on the metabolismand physiology of neurons and glia
which results in disorders related to memory and
learning. In the neonatal period also, it is dangerous
because it can penetrate through the placenta and can
blood-brain  barrier®.  Fluorine

cross the causes

neurodegeneration due to oxidative stress, glial
activation and inflammation in the CNS. Excessive
exposure to fluorine can also have harmful effects such
as permanent damage of all brain structures, impaired
learning ability, memory dysfunction and behavioural
problems.” But exact mechanisms by which fluorine
decreases cognitive, and learning abilities and causes
memory loss are not clear hence more studies are
required to explore this concept. Defensive mechanisms
of young individuals are less resistant to the toxic
influence of fluorine because they are not fully
developed and the permeability of their blood-brain
barrier is higher than adults. A latest experimental study
where the rat hippocampal neurons were incubated with
various concentrations (20 mg/L, 40 mg/L, and 80 mg/L)
of sodium fluoride in vitro concluded that fluoride
neurotoxicity may target hippocampal neurons'® Many
epidemiological studies carried out in geographical areas
where fluorine content in drinking water is high showed
that children who live in those areas have a statistically

significant decreased level of intelligence in comparison
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to the other children from regions where drinking water
is not contaminated with fluorine'. During development
central nervous system has weakened protective
mechanisms and hence it is highly sensitive to the
influence of fluorine.

Research by Luke in 2001 showed that in the human
pineal gland, Fluoride ion reaches a very high
concentration that is greater than in the bones, which is
probably related to the presence of fluorapatite-
containing concretions in the gland®. It has also been
shown experimentally that Fluoride ions are neurotoxic
and adversely affect the functioning of the brain, even at
small doses. It contributes to the induction of apoptosis
of neurons, formation of oxidative stress, increased
amounts of free radicals and lipid peroxidation in the
brain and inhibits the production of antioxidant enzymes,
mitochondrial enzymes of energy and glutamate
transporters™’. So, this causes decreased activity in the
mouse or rat brain and impaired memory or learning
ability in animals and humans. Studies suggest that there
are effects of fluoride exposure on children’s
neurodevelopment but in future, this should formally
evaluate dose-responserelationship including mostly
prenatal exposure assessment and their neurobehavioral
performance, in addition to improving assessment and
control.

Calcification of pineal gland

Ostrowski et al. 1980 concluded that in humans, at least
some calciferous concretions are present in the soft
tissues that are composed of hydroxyapatite and
fluorapatite’®. Among the soft tissues, calcium and
fluorine compounds in the form of calcifications are
mainly found in mammal brains. The human pineal has
been called the fifth mineralizing tissue since it is one of
the rare tissues in the body where physiological

calcification occurs. It is considered to be a 'normal’
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phenomenon because it is not usually associated with
any clinical symptoms™.In various parts of the brain,
calcified concretions are formed naturally with the
intrapineal calcifications which are described, mainly in
in bird18. Hence
calcification of the pineal gland will cause a decrease in

mammals and also increased
the number of functions of the pineal gland due to a
decrease in pinealocytes which are cells of the pineal
gland which results in a decreased ability of the gland to
produce melatonin. Further, it is confirmed that

calcification of pinealocytes results in death or
degeneration of the cell itself, thus leading to an overall
decrease in pineal activity?®. Hence, to conclude that
pineal gland calcification has an indirect effect on the
production and secretion of melatonin hormone. This
conclusion was confirmed by Liebrich et al. in the study
using magnetic resonance imaging that showed a
positive correlation between the size of the uncalcified
part of the pineal gland and the concentration of
melatonin in saliva’’. Some studies show that the
concentration of melatonin in the cerebrospinal fluid
plays an important role in the regulation of circadian
rhythms. Pineal calcification results in the reduction of
melatonin concentration in the cerebrospinal fluid which
results in diseases of the central nervous system. The
Patho mechanism behind this is to reduce the antioxidant
effects of melatonin, which favours neuronal damage by
reactive oxygen species (ROS) and it will accelerate the
development of neurodegenerative changes.’

Pineal gland calcification is mainly composed of
hydroxyapatite (HA) which is very similar to that found
in bones or teeth. Factors that are considered as related
to increased pineal calcification are increasing age, male
gender, high altitude, and increased intensity of sunlight
exposure?. Thus, thestrong correlation between the

pineal calcium and fluoride contents in the study implies
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that pineal fluoride incorporation is related to

calcification®

Fluoride accumulation in the pineal gland

One of the unique features of the pineal gland is that it is
situated outside blood blood-brain barrier and is one of
the regions in the brain (all midline structures bordering
the third and fourth ventricles) where the blood-brain
barrier is weak. So, cells in this region are in direct
contact with blood that is pinealocytes are also directly
related to blood and its product and thus free to absorb
fluoride from the bloodstream®. If there had been a
blood-brain barrier in the pineal gland then it would
have prevented the uptake of fluoride by pinealocytes.
And high fluoride level is also due to profuse blood flow
and high capillary network as the pineal gland has the
second richest capillary network after the kidney?. It was
observed in many studies that when animals are deprived
of fluoride for 8 weeks, the number of pinealocytes was
higher than in control animals, which suggests that
fluoride affects pineal gland melatonin production and
secretion®.  Fluoride deposition in pineal gland
hydroxyapatite is present in higher concentrations than
in any other part of the body, including bones and teeth®
Fluoride has inhibitory activity on enzymes of the
melatonin synthesis pathway. So, inhibition of melatonin
synthesis is not only associated with pinealocyte
calcification and a decrease in the number of active
pinealocytes but also due to the direct influence of
fluoride accumulated in the gland on enzymatic
activity®. But this issue must be clarified with the help
of more studies. Many studies show great differences in
brain fluoride concentrations between birds and
mammals to a lesser extent in the pineal gland. This may
be due to food preferences, population areas and the

amount of fluoride present in the environment. All these
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have their different biology and anatomy that is the
different structures of the brain and blood-brain barrier.
One of the experimental studies on rodents states that
fluoride ions may alter the metabolism of glucose by
decreasing the capacity to synthesize glucose and cause
glycogen accumulation in the brain and other tissues®.
Consequences of fluoride accumulation in the pineal
gland

Some studies show that higher water fluoride levels
cause snorting, gasping, or apneawhile sleeping at night
in people. Additionally, persons who lived in areas with
higher fluoride levels in tap water experienced more
frequent daytime sleepiness. So, this may conclude that
fluoride exposure may contribute to increased pineal
gland calcification and subsequent decreases in
nighttime melatonin production that contribute to sleep
disturbances in people®. Fluoride also reduces the
production and secretion of melatonin which helps to
reduce the induced oxidative stress by them®. Research
by Luke also suggested that in the human pineal gland,
Fluoride reaches very high concentrations, greater than
in the bones, which is probably due to the presence of
fluorapatite-containing  concretions in the gland®.
Fluoride also highly influences the central nervous
system during childhood development and causes
problems like impaired ability to learn, disturbances in
memory and information processing and behavioural
problems.

It is found that each 0.52 mg/L increase in household tap
water fluoride concentration was associated with a 1.97
times higher likelihood of adults reporting symptoms of
having sleep apnea at least once per week®. A greater
degree of pineal calcification among older adults is

associated with decreased melatonin production and this

will lower REM sleep percentage, greater sleep LCFID

disturbances and daytime tiredness, decreased total sleep =i
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time, and poorer sleep efficiency”’. Interestingly, there is
emerging evidence from many studies that melatonin
may be effective in the treatment of adult and pediatric
sleep disturbances like central and obstructive sleep
apnea, which conclude that low melatonin production
may play an etiological role in these disorders®.But
more animal and human studies are needed to explore
this hypothesis.

There is also another fact that higher water fluoride
concentrations are associated with an increased
incidence of hypothyroidism and diabetes among adults
which are associated with an increased risk of
obstructive sleep apnea in these patients®. Additionally,
prenatal and childhood fluoride exposure is also
associated with an increased prevalence of Attention-
(ADHD)30 and this
disorder is also associated with poorer sleep quality®'.
Effect of Fluoride Varnish

Fluoride varnish is a natural material that is collected

deficit/hyperactivity disorder

from tree and composed of its resins that are rich in
fluoride. They are widely used in dentistry as a
preventive measure. The active ingredient in
fluoridevarnishes is most commonly a 2.26% fluoride
from a suspension of 5% sodium fluoride (NaF)®.
Duraphat was the first commercially available product
that contained fluoride varnish®. Recent studies
confirmed that the fluoride varnishes become more
superior when enriched with calcium compounds, such
as casein phosphopeptide amorphous calcium phosphate
(CPP-ACP) and phosphate tri-calcium (TCP)®*. This
CPP-ACP acts as a neutralizer to the acid produced in
the oral cavity thus increasing pH values decreasing
demineralisation and enhancing the remineralization of
incipient carious lesions by hydrolyzing hydroxyapatites
and also help in inhibiting the growth of bacteria in oral

cavity®’. It contains a large concentration of fluoride 22.6
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mg/ml contains 22,600 ppm of fluoride ion. And when
we apply fluoride varnish to patients, they are instructed
not to brush their teeth for 24 hours so the varnish that
we have applied to the tooth surface is mostly ingested
and not expectorated by the patient. So continuous
fluoride is secreted in saliva and salivary levels increase
as plasma levels increase. Most of Fluoride enters the
body via the gastrointestinal tract and it is quickly
absorbed in the stomach without any specialized
enzymatic systems. As soon as it is absorbed, plasma
fluoride levels increase in 10 minutes reach at peak
levels in 60 minutes and take 11 to 15 hours to return to
basal level*.

Ekstrand et al., when evaluating the plasma fluoride
concentration and urinary fluoride excretion after
application of Duraphat varnish his study revealed that
urinary fluoride concentration after 12 hrs of application
of Duraphat was between 500-1,100 ug F ion®. As the
potentially toxic dose for fluoride is 5 mg/kg, the
probable toxic dose for a child weighing 20 kg is
approximately 100 mg®. So as the absorption of
Fluoride varnish is much less than the toxic dose it might
not affect the pineal gland. Toxicity of fluoride is mainly
due to burning the tissues because of forms hydrofluoric
acid when it comes in contact with them, impeding nerve
function as it have affinity for calcium required for nerve
function, cellular poisoning because inhibition of
enzyme like melatonin and other and impeding cardiac
function due to an electrolyte imbalance®***. Studies are
still going on fluoride varnish till then their application
must be carefully monitored until further data proves its
effect.

Conclusion

So, to conclude regardless of how fluoride accumulates
in the pineal gland and whether this is primary or

secondary to calcification, the mostimportant issue is the
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effects of this phenomenon on the physiological
functions of the pineal gland and indirectly on the body
function and activity. In the future increasing degree of
pineal calcification might be established as an indicator
of the intra-individual decrease of the pineal gland’s
melatonin production which again influences the
circadian rhythm or sleep-wake cycle of the individual.

References

1. Tharnpanich T, Johns J, Subongkot S, Johns NP,
Kitkhuandee A, Toomsan Y, Luengpailinc S.
Association between high pineal fluoride content
and pineal calcification in a low fluoride area.
Fluoride. 2016 Oct 1;49(2):472-84.

2. Macchi MMB, Jeffrey N. Human pineal physiology
and functional significance of melatonin. Front
Neuroendocrinol 2004;25(3-4):177-95

3. Chlubek D, Nocen |, Dabkowska E, Zyluk B,
Machoy Z, Kwiatkowska B. Fluoride accumulation
in human skulls in relation to chronological age.
Fluoride. 1996 Nov 7;29(3):131-4..

4. National Research Council. Fluoride in Drinking
Water: A Scientific Review of EPAs Standards.

DC: The

Advisors to the Nation on Science Engineering and

Washington, National ~Academies;
Medicine; Committee on Fluoride in Drinking
Water; Studies and
Toxicology; 2006. p. 262-3.

5. Luke J. Fluoride deposition in the aged human
pineal gland. Caries Res. 2001;35(2):125-8

6. Panda L, Kar BB, Patra BB. Fluoride and its health
impacts-a critical review. IOSR J Electron Commun
Eng. 2015;10:79-91.

7. Tan, D.-X.; Xu,

Calcification,

Board on Environmental

B.; Zhou, X;

melatonin

Reiter, R.J.
aging,
associated health consequences and rejuvenation of
the pineal gland. Molecules 2018, 23, 301

production,

©2024 1IDSIR, All Rights Reserved

8.

10.

11.

12.

13.

14.

15.

16.

Macchi, M.M.; Bruce, J.N.
physiology and functional significance of melatonin.
Front. Neuroendocrinol. 2004, 25, 177-195.

Tan, D.-X.; Manchester, L.C.; Fuentes-Broto, L.;
S.D.; Reiter, R.J.
application of melatonin in the regulation of brown

Human pineal

Paredes, Significance and
adipose tissue metabolism. Relation to human
obesity. Obes. Rev. 2011, 12, 167-188.

Luke, J. The Effect of Fluoride on the Physiology of
the Pineal Gland. Ph.D. Thesis, University of
Surrey, Guildford, UK, 1997.

Liebrich, L.S.; Schredl, M.; Findeisen, P.; Groden,
C.; Bumb, J.M.; Nolte,

function: MR pineal volume and melatonin level in

I.S. Morphology and

human saliva are correlated. J. Magn. Reson.
Imaging 2014, 40, 966-971.

Hardeland, R.; Cardinali, D.P.; Brown, G.M.; Pandi-
Perumal, S.R. Melatonin and brain inflammaging.
Prog. Neurobiol. 2015, 127-128, 46-63

Cutler, N.L.; Sack, R.L. The
endogenous melatonin profile as a marker for
circadian phase position. J. Biol. Rhythms 1999, 14,
227-236

Choi AL, Sun G, Zhang Y, Grandjean P (2012)

Developmental fluoride neurotoxicity: a systematic

Lewy, AJ;

review and meta-analysis. Environ Health Perspect
120(10):1362-1368. doi:10.1289 /ehp.1104912

Dec K, Lukomska A, Maciejewska D, Jakubczyk K,
Baranowska-Bosiacka 1, Chlubek D, Wasik A,
Gutowska 1. The influence of fluorine on the
disturbances of homeostasis in the central nervous
system. Biological Trace Element Research. 2017
Jun;177:224-34.

Zhang M, Wang A, Xia T, He P. 2008. Effects of

fluoride on DNA damage, S-phase cell-cycle arrest

154

Page



Supritha Shetty Komarisetty,et al. International Journal of Dental Science and Innovative Research (IJDSIR)

17.

18.

19.

20.

21.

22.

23.

24.

25.

and the expression of NF-kB in primary cultured rat
hippocampal neurons. ToxicolLett 179:1-5.
Kalisinska E, Bosiacka-Baranowska I, Lanocha N,
Kosik-Bogacka D, Krolaczyk K, Wilk A, Kavetska
K, Budis H, Gutowska |, Chlubek D. Fluoride
concentrations in the pineal gland, brain and bone of
goosander (Mergus merganser) and its prey in Odra
estuary in  Poland.
geochemistry and health. 2014 Dec;36:1063-77.
Fejer, Z., Rohlich, P., Szel, A., David, C., Zadori,
A., Manzano, M. J., et al. (2001). Comparative

ultrastructure and cytochemistry of the avian pineal

River Environmental

organ. Microscopy Research and Technique, 53, 12—
24

Ostrowski, K.,
&Stachowicz, W. (1980). Stable radiation induced

paramagnetic entities in tissue mineral and their use

Dziedzic-Goclowska, A.,

in calcified tissue research. In W. A. Pryor (Ed.),
Free radicals in biology. London: Academic Press
Humbert W, Pevet P (1995): The pineal gland of the
aging rat: Calcium localization and variation in the
number of pinealocytes. J Pineal Res 18:32—40
Zimmerman RA BL. Age-related incidence of pineal
calcification detected by computed tomography.
Radiology 1982;142(3):659-62
RaparportSl:Blood-Brain Barrier in Physiology and
Medicine. New York, Raven Press, 1976, p 77-78
Chlubek D, Sikora M. Fluoride and pineal gland.
Applied Sciences. 2020 Apr 22;10(8):2885.

A.; Womble, M.D. Fluoride-free diet
stimulates pineal growth in aged male rats. Biol.
Trace Elem. Res. 2020.

Bharti, V.K.; Srivastava, R.S. Fluoride-induced
oxidative stress in rat’s brain and its amelioration by
buffalo

Mrvelj,

(Bubalusbubalis) pineal proteins and

©2024 1IDSIR, All Rights Reserved

26.

217.

28.

29.

30.

31.

32.

33.

melatonin. Biol. Trace Elem. Res. 2009, 130, 131—-
140

Malin AJ, Bose S, Busgang SA, Gennings C,
Thorpy M, Wright RO, Wright RJ, Arora M.
Fluoride exposure and sleep patterns among older
adolescents in the United States: A cross-sectional
study of NHANES 2015-2016. Environmental
Health. 2019 Dec;18:1-9.

Kunz D, et al. On pineal calcification and its relation
to subjective sleep perception: a hypothesis-driven
pilot study. Psychiatry Res. 1998;82(3):187-91.

Jain SV, Simakajornboon N, Arthur TM. Central
sleep apnea: does stabilizing sleep improve it? J
Child Neurol. 2014;29(1):96-8

Thavaraputta S, et al. Hypothyroidism and its
association with sleep apnea among adults in the
United  States: NHANES  2007-2008. J
ClinEndocrinolMetab. 2019;104:4990-7

Bashash M, et al. Prenatal fluoride exposure and
attention deficit hyperactivity disorder (ADHD)
symptoms in children at 6-12years of age in Mexico
City. Environ Int. 2018;121(Pt 1):658—66.

Gregory AM, et al. ADHD and sleep quality:
longitudinal
adulthood in a twin cohort. J Clin Child Adolesc
Psychol. 2017;46(2):284-94.

Chinoy, N. J., Nair, S. B., &Jhala, D. D. (2004).

fluoride

analyses from childhood to early

Arsenic  and induced toxicity in
gastrocnemius muscle of mice and its reversal by
therapeutic agents. Fluoride, 37, 243-248

Chlubek, D.; Machoy, Z. Significance of the effect
of fluorine dose on enzymes activity in in vivo and
in vitro studies. Bromat. Chem. Toksykol. 1989, 22,

235-245

155

Page



Supritha Shetty Komarisetty,et al. International Journal of Dental Science and Innovative Research (IJDSIR)

34.

35.

36.

37.

38.

39.

40.

41.

42.

Chu, C.H.; Lo, E. Uses of sodium fluoride varnish in
dental practice. Ann. R Australas. Coll. Dent. Surg.
2008, 19, 58-61

Vaikuntam J. Fluoride varnishes: should we be using
them?. Pediatric Dentistry. 2000 Nov 1;22(6):513-6.
Lilia Adriana, J.-L.M.; Miriam, M.M.; Nelly, M.F.
Comparative clinical trial of fluoridated varnishes
with calcium compounds to prevent and reverse
incipient carious lesions in school children. Eur. Sci.
J. ESJ 2020, 16, 93.

Bijle, M.N.A.; Yiu, C.K.Y.; Ekambaram, M.
Calcium-based caries preventive agents: A meta-
evaluation of systematic reviews and meta-analysis.
J. Evid.-Based Dent. Pract. 2018, 18, 203.e4-217.e4
Lubojanski A, Piesiak-Panczyszyn D, Zakrzewski
W, Dobrzynski W, Szymonowicz M, Rybak Z,
Mielan B, Wiglusz RJ, Watras A, Dobrzynski M.
The safety of fluoride compounds and their effect on
the human body—A narrative review. Materials.
2023 Jan 31;16(3):1242.

Martinez-Mier EA. Fluoride: its metabolism,
toxicity, and role in dental health. Journal of
Evidence-Based Complementary & Alternative
Medicine. 2012 Jan;17(1):28-32.

Ekstrand J, Koch G, Petersson L. Plasma fluoride
concentration and urinary fluoride excretion in
children following application of the fluoride-
containing varnish Duraphat®. Caries Res, 14:185-
89, 1980.

Norman HO, Arden CG. Water Fluoridation in
Primary Preventive Dentistry. 3rd ed. Stamford, CT:
Appleto

Whitford GM. The Metabolism and Toxicity of
Fluoride. 2nd ed. Basel, Switzerland: Karger; 1996

©2024 1IDSIR, All Rights Reserved

156

Page



