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Fluoride Status and Toxicity: A Review 
Nidhi Gupta 

Department of Chemistry, Kanoria P.G. Col\ege, Jaipur 

j\bstrnct .= . fluoride 1f ç Ñ í ú =called a two-edged sword, madequate intake of Ouoride causes dental caries 
whereas eX".°'s intake. causes dental and skeletal fluorosis and other ill effects on human health. 
[ts excess ingestion mto humon body slowly converts die working productive and healthy 
population into non functional, unproductive and burden on society.111e seriously affected people 
. became a ä ú î É = dead ú ç Ç ó =which Ç ç É ú =not able to perfonn their daily life function. It become on 
evil for soc1oeconomic, mental, pbySJcal. and healthy development of affected population in world 
wide. Tlus paper presents a review, which focuses on the sources of fluoride in drinking water 
status and fluoride toxicity. ' 
J{ey Words - Fluoride, Dental Fluorosis, Skeletal c ä ú ç ê ç ë á ë =and Toxicity 

approximately 99% of the total body burden 
of fluoride is retained in bones and teeth, 
with remaining distributed in high1Y 
vascularised soft tissues and the blood. 
Fluoride is concentrated to high levels 
within the kidney tubules, so this organ has a 

INTRODUCTION: 
Fluorine is the 13th most abundant element 
on earth. It cannot exists outside a controlled 
environment without combining with other 
substances to ·become fluorides. Three main 
anthropogenic sources were identified as 
fertilizers, Å ç ã Ä ì ú í É Ç = coal and industrial 
waste with phosphate fertilizer being the 
most significance source of fluoride' . There 
are ionisable and non-ionisable, organic and 
inorganic fluorides. Fluorine is probably an 
essential element for animals and humans. 
Low concentrations provide protection 
against dental caries, especially in children. 
Minimum concentration of fluoride in 
drinking water !equired to produce 
protective effects 1s approximately 
0.5mg/L.Soluble inorganic fluorides 
ingested through water and foods are almost 
completely adsorbed from the 
gastrointestinal (GI) tract by a process of 
simple diffusion. When ionic fluoride enters 
the acidic environment of stomach lumen, it 
is largely converted into hydrogen. fluoride

2
• 

It is rapidly distributed by the systemic 
circulation to the intracellular and 
extracellular sites of tissues. However, ion 
normally accumulates only in calcified 
tissues such as bone and teeth. In blood ion 
is asymmetrically distributed between 
.Plasma and blood cells, so that the plasma 
concentration is approximately twice as. Ü á Ö ú N =

higher concentration than plasma. Ingested·- -·"! •·"· -

fluoride that is not adsorbed into the GI is 
excreted in the faces. Some fluoride is also 
lost from the body through sweat.The 
problem of Fluorosis is worldwide affecting 
many countries, Sporadic incidence of high 
fluoride content in groundwater has been 
reported from India, ` Ü á å ~ ú =Sri Lanka, West · - D K I | ú =
Indies, Spain, Holland, Italy, Mexico, North 
and South American countries. India and 
China, the two most populous countries of 
the world, are the worst affected and in India 
especially Rajasthan which is the largest 
state of India. 
Status of Fluoride in India : 
In 21th century, India more than 35 million 

. . . as that associated with the cells3
• Fluonde ts 

populations of 19 states is consuming 
fluoride above permissible limit through 
drinking water. In 1991, 13 of India's 32 
states and territories were reported to have 
naturally high concentrations of fluoride in 
water, but this had risen to 17 by 1999

4
• At 

present 62 million people, including 6 
million children suffer from fluorosis 
because of consuming fluoride contaminated 
water5. This is indicating that endemic 
fluorosis is the most alanning public health 
problem of the country. The most seriously · 
affected areas are Andhra Pradesh, Punjab, .. -· >>;:;\ .• X J W Ç á ú í ê á Ä ì í É Ç = from plasma to all tissues and 

" ..... ';."'. ,organs. In humans and laboratorY animals, 

J J J ú =
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, uiorkshOP on /nstrumon 13 . cm(Bhilwnrn), Hurdn (Bhilwnrn) J>. . Nations ,,, nn s· I · 1114 I \lit Rnjnsthnn, (Bl ·i,vnrn) Dungnrpur, 1ro 11 · · • llli1 1 Hnrvnnn, · u , 

B·1 Mnci\'nPnrdc.s i, d - nnd Utter 1'o'·icitv of Fluorl. de: 
I wr. . 'I Nn \I ... ú = • tJ f"• I I I G . mt Tnnu , 1 fluorosis ï ã ú = f'I oridc prcclonunnn y c ices I 1c skc1 

m ì g X ú Ü ’ =Endemic s.kclctnl 1930. It wns . ut ns teeth nnd nlso the stnicturc c1a1 
rn . I din in tic . k sys c1 ' I I b , nnd 

reportc<l from . n ú N Ç Ü ê ì = Prndcsh Ü ì ä ä ú Å =·s function of skclctn muse c, ê å ú å = nnd p é á å ú N =
obscn'Cd Ñ á ê ëKú í K = m A r. ncrs nottccd d's Gcncl'lll symptoms of acute Ouoli··· 

1 1 · H! when 1nn ' 1 cor . · ú Å =ì ú Å Ç = for P oug m ú D = inlk nppnrcnt y . ning includes nnuscn, snlivntio 
the hullock."s innbili!)ff' !0• '1' ë ú î Å ã ä = ycnrs P015?1. lg dinrrhoco nnd nbdominnl p/' . "' I . id sh JOlll s. . vom1 11 ' b . 1 , in due to pnmill. nt .' ns observed Ill 'd i's nlso found lo e lllVO VCd in th . d1scnsc w... · · Fluon c · . f ú =
Inter the snmc l c of dcntnl fluoros1s I tion of motobohsm o some essential 
humnns

6
• TI1c .Prc' '3• É å ú =d in Rnjnsthnn. n í Å ú å = 1 which lends lo hyperknlcrnia 

hns been í å y D É ë í X Ö ú ú =of dcntnl fluorosis nutncn i5 cmin hypomngnescinia' 
faamincd the á X Wú ú X ú Ö = wntcr fluoride Wá ó é ç Å ú =ú ë é Ü å X Å ã á å K =Persistent fluoride ë Å ê ì ú =
nt lowe.r ú å = the ninUnr district, 11ypolpJ1 ds to minernJ homeosfnsis Which 
concentrnt1ons · 'd · 1 eve en II J d 
H Concentration of fluon c II I . f ·ly causes ce u ar amage. •rry:um. . 1 d' u tnnn c 'd · · h 
ground wnter vnrics stntc to ë í ~ í ú = N N ú = 11 tn. Synlptoms of ncute fluon c tox1c1ty ave 

. recorded md1ffercnt . d . T bl fluoride concentrnt1ons . been summonzc m n c. 
state bv different nre Angul-Tnlcher, Onssn Cl ·c fluoride toxicity occurs after the • . A 0 18- trom JI o.2-2.4mg/L, Guwnlintl, ssrun · Jon -tenn ingestion of sma amount of 
6.8Smg!L, Balasore, Odissn M K S J R K ú P ã Ö L i I = fl g 'd It inhibits the synthesis of DNA, 
Rohtas, _ á Ü ú = .o. t-2.5rng/L, Delln l ú =- Wç ú ú å =e.and inhibits cell proliferation and 
32.Smg/L, a å WÇ N ú ä = en;> O Kú T J R K O S = m.. t ú ó í ç í ç ñ á Å =at high doses'6. Symptoms o_f ä ú å Ö =
Erode, (TN) 0.::>-8.:mWJ: . R . th ·.In tenn fluoride toxicity include emaciation, Status of Fluonde · m RJRS nn I h d 
Rajasthan the first case of skeletnl fluorosis stiffuess of joints and abnorma teet ~ ú =
,.,.-as reported from Jobner near Jaipur city by bones. ?ther effects i?clude lowered milk 
KaJsiwaJ and Soloman in 1959. Lnter during production and detnmental effects on 
1964 in the villages of Nngnur and Bhilwarn reproduction. Fluoride is known to Å ê ú ë ë = the 
district high fluoride contents in drinking blood brain barrier and accumulate m the 
water were observed. All the 33 districts are brain of animals exposed to high fluoride 
endemic to fluoride problem but the district levels. Recent studies have shown 
of Banner, Nagaur, Rajsamnnd, Jal ore, accumulation of fluoride in the hippocampus 
Tonk, Chwy,, Pali and Ajmer are worst of the brain causing degeneration . of 
affected8

• On the other hand, the eastern part neurons, decreased aerobic metabolism arid 
of the state is bordered by Haryana state altered · free.radial metabolism in liver, 
where fluoride content is relatively higher, kidney nnd heart. Long term exposure to 
which to some extents influences the fluoride through various fluoride containing 
groundwater quality of northen Rajnsthnn wnter and other products leads to 
d . h . I . I 9-12 ue to ils p ys1ograp 11ca structure . Jn development of fluorosis. Fluorosis is also 
Rajasthan, fluoride concentrations hnve been known as n crippling and painful disease. 
found Ä É ê ï É ú å =0.6mg/L to 69.7mg/L.In state Fluorosis includes skeletal, dental and non-
many fluonde affected pockets were skeletnl fluorosis Dentnl fl · 
idenlified different researcher such ns during the period .of en l ú ç ê ç ë N ú = occlu:S 
Jahazpur Bh ·1 N N · (T nme 1ormnt1on. t 1s ' 1. wnra, å Ö ú ì ê I = ewm onk), linked to excessive incon t' f fl 'de 
Sangancr (Jaipur), Bnssr (Jnipur), Lnclnu into dc1 .• Jorn ion. o ì ç ú =
(Nagaur), Dungnrpur Dnusn DJ 1 . . llnl enamel nncl dentmet which 
Nngaur, Uniarn (Tonk)

1 

Dcoli donk) í ú é ã I = ú ê ú î É å í ë = norn1?l mnturntion of enmnel. 
(Nagnur), Mnlpurn E q ú å â F = Siknr g ú Ç Ü X ú ú ê å = ú ú ä É í ú z = fluoros1s is n pnlhologicnl condition 
Banner, Alwnr, Ajn;cr 'BliiJwnrn' (w 1•1ch 111.clu?es inhibition of bone hardening 

' ' mrnernhznhon), causing the bones to 
become brittle nnd their tensile strength may 

ú = ú =
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Gastric Symptoms 

Hypersalivation, 
Nausea Vomiting 
Diarrhoea 
Abdominal Pain 
Dysphagia 
Mucosa\ 
Injury 
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Electrolyte Neurological 
Aabnorma\itics Effects 

Hypocalcemia 
Hypomagt\esemi.a 
Hyperknlemia 
Hypoglycemia 

Headache 
Tremors 
Tetnnic contractions 
Hyperactive reflex.cs 
Seizures Muscle 
weakness Muscular 

Cardiovascular 
Effects 

of QRS 
nrr\1ythmins 

Widening 
Vnrio\\S 
Shock 
Cnrdinc nrrcst 
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