


for

Research i : :
11N Chemical Sciences
(WITRCS- 2017)
22-23 December, 2017
Editors:
Dr. Kumud Tanwar Dr. Atul K. Bhatnager
Department of Chemistry Department of Chemistry
Kanoria Mahila PG Makaviu, ..v, ., E. 8. D. Government College
J. L. N. Marg, Jaipur, Ralasth=- Chimanpura {Shahpura), Jaipur

L, Ashok K. Kakodia
Department of Chemistry
$. G. G. Government College
Banswara, Rajasthan

i ;. Authors are responsible for the views, opinions expressed here and neither Edors nor
 publishers are accountable in any manner.
S UERESRSES Y e form.
‘Permission Is needed for reproduction inany :
e 1 PW‘” ©2017 by the Instrumentation Techniques for Research in Chemical Sciences.
' published by: Convener WITRCS - 2017, Kanorla PG Mahila Mahavidyalaya, Jalpur

| 1SBN: 978.99-5201-367-. foo
st | <
' : wr‘-’:“‘

" IOQYJ """ 4



LENOVO

LENOVO

LENOVO
Highlight


1
=
A
-~

1

;

|

¥
-~

|
b

1

A ey ¢ —ee

7274

s ;~r‘_ B
4 H

e ———t
- HU4H]
‘l.._._: TWECWway 7

ke i b oaiie Sl U Iy
WA L e W =TS R o i = vl f
TN e

- —i s L ———k -z..-..u‘a-.t--l.b‘

ed it Decolor r“'*fg; Dye Efflue e *rn
ST N et e A )




AV

F National Workshop on Instrumentation Techniques for Research In Chemical Sciences

Fluoride Status and Toxicity: A Review
!‘iidbi Gupta
Department of Chemistry, Kanoria P.G. College, Jaipur

AW"“‘ .:

Flooride if often called a two-edged sword, inadequate intake of fluoride causes dental carics

hercas EXCESS intake causes dental and skeletal fluorosis and other ill effects on human health.

fis eXCES$ _108‘5““‘ into human body slowly converts the working productive and healihy

Population into non fnncuona_l, unproductive and burden on society. The seriously affected people
Jive dead body which does not able to pesform their daily life function. It become On

wmc 8 d 5 <
evil fot ,?c:oeoonomtc. mental, physical and healthy development of affected population in world
wide. This papet presents a review, which focuses on the sources of fiuoride in drinking waler,
status and fluoride t(?xtcny.
Key Words— Fluoride, Dental Fluorosis, Skeletal Fluorosis and Toxicity
RODUCTION: approximately 99% of the burden
mn;ine is the 13" :.nost abundant element omde ;z ruain:(;l‘hin |$tl|6bog:d teeth,
on earth. It cannot exists outside a controlled with remaining distributed  in highly
eavironment without combining with other vascolarised soft tissues and the blood.
substances to become fluorides. Three main Fluoride is concentrated 10 high levels
anthropogenic SOUrces Were identified as within the kidney tubules, so this organ has a
fetilizers, combusted coal and industrial higher concentration than plasma. Ingested = =~
waste with phosphate fertilizer being the fluoride that is not adsorbed into the Gl is
most significance source of fluoride'. There excreted in the faces. Some fluoride is also
are jonisable and non-ionisable, organic and lost from the body through sweat.The
inorganic fluorides. Fluorine is probably an problem of Fluorosis is worldwide affecting
essential element for animals and humans. many countries, Sporadic incidence of high
Low concentrations provide protection fluoride content in groundwater has been
against dental caries, especially in children. reported from India, China, Sri Lanka, West
Minimum concentration of fluoride in Indies, Spain, Holland, Italy, Mexico, North
drinking  water Jequired 1o produce and South American countries. India and
protective  effects is  approximately China, the two most populous countries of
0.5mg/L.Soluble inorganic fluorides the world, are the worst affected and in India
ingested through water and foods are almost especially Rajasthan which is the largest
state of India.

completely adsorbed from the

gastrointestinal (GI) tract by @ process of Status of Fluoridelylndia: N

simple diffusion. When ionic fluoride entess n 21th century, India more than 35 million
populations of 19 states is consuming

lbeha‘aduc envivoament o 002 lumct:’.ci’t fluoride above permissible limit through
18 i uoride’. uort
It isgﬂ:iz;v?isﬁ'b‘?;::dhy:;og& t:];y:;c.tnernic drinking water. I 1991, 13 of India's 32
circulation o the intracellular and states and temtones were reported to have
extracellular sites of tissues. Howeven jon paturally high concentrations of fluoride in
normally - accumulates only in caleifi water, but this had risen to 17 by 199?‘. At
tissues such as bone and teeth. In blood ion r.es‘em 62 million people, including 6
s asymmetrically distributed  between million ~children .sul'fet from fluorosis
plasma and blood cells, so that the plasma pecause of gons_umgng.ﬂuc.mde contaminated
concentration is approxi'mately twice as hi water’ ‘. 'l:hls is indicating ﬁ\atbrenign;:‘
8 that associated with the cells’ Fluoride is fluorosis is the most alarming public heall
problem of the country. The most seriousty

diS o . b
tributed from plasma 10 all tlr;S:;m:‘l‘s' affected areas are Andhra Pradesh, Punjab,

e — lw
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. {luorosis was
ja i 0, It was
India in the 103 :
observed m in Andhra Pradesh lmll(.vcck;
- tine when formers polte

the bullock’s inability to walk, apparently

i o faints. Severl years
l:‘:zrmu\p:“ﬁ:\:n: s observed in

iscasc was X
humans?. The prevalence of desty n'mlhm ::
has been investigated i S
Examined the prevalence of dental "uorq:::
at  lower drnking water nuon
concentrations  in  the  Jhayar districl,
Haryans. Concentration of fluoride  In
ground water varics state (o statc in Indin,
fleoride concentrations recorded md:ffm:cm
state by different are Angul-Talcher, Onssa
02-24mg/L, Guwahati, Assam 0.18-
6.8Smg/L, Balasore, Odissa 0.6-5.83mg/L,
Rohtas, Bihar 0.1-2.5mg/L, Delhi 0.11-
32.5mg/L, Dindigul (TN) 2.47-5.26 mg/L,
Erode, (TN) 0.5-8.2mg/L’.

Status of Fluoride in Rajasthan :In

Rajasthan the first case of skeletal fluorosis

was reported from Jobner near Jaipur city by

Kaisiwal and Soloman in 1959. Later during

1964 in the villages of Nagaur and Bhilwara

district high fluoride contents in drinking

water were observed. All the 33 distric!s are

endemic to fluoride problem but the district

of Barmer, Nagsur, Rajsamand, Jalore,

Tonk, Chugy, Pali and Ajmer are worst

affected®. On the other hand, the eastern part

of the state is bordered by Haryana state
where fluoride content is relatively higher,
which to some extents influences the
groundwater quality of northen Rajasthan
due to its physiographical structure®?, In
Rajasthan, fluoride concentrations have been
found bdwcen 0.6mg/L to 69.7mg/L.In state
many fluoride affected pockets were
identified  different researcher such as
Jahazpur, Bhilwara, Nagaur, Newai (Tonk)
Sanganer (Jaipur), Bassi (aipur), Loday
(nglur). Dungnrpur, Dnuga' D'w’p“r
Nagaur, Uniara (Tonk), Deoli (Tonk), Nawa
(Nagaur), M::pum (Tonk), Sikar, Jodhpur,
' war, — Ajmer,  Bhilwara,

ISBN: 978-92.5281.357.1,

fion puLiiges

ra(Bhilwara), Hurdn (Bhil N
(Bl;‘l?icl‘wr(:m), Dungarpur, Simhi'm‘_m)' R,,\
Toxicity of Flnm:ldc: |
Fluoride predominantly effects Sl
systems, teeth and also the strcyy,,
function of skeletal muscle, brain ang 91:
cord", General symploms of acute gy
poisoning includes  nausea, :“'“Vati.,k
vomiting, diarrhoca and abdomina] p,
Fluoride is also founq to be involved iy i
alteration of metabolism of some essoniy
nutrients  which lcads lo hmhw
lcemin, hypo'mgmw},

; hosphatemin. Persistent fluoride seny,

h -
level lcads to mineral homeostasis whig

ultimately ~ causes  cellular  damag,
Symptoms of acute fluoride toxicily hay
been summarized in Table.
Chronic fluoride toxicity occurs after the
long-term  ingestion of small ‘amount of
fluoride. 1t inhibits the synthesis of DNA,
protein and inhibits cell proliferation and
cytotoxic at high doses'®. Symptoms of long
term fluoride toxicity include emaciation,
stiffness of joints and abnormal teeth and
bones. Other effects include lowered milk
production and detrimental effects on
reproduction. Fluoride is known to cross the
blood brain barrier and accumulate in the
brain of animals exposed to high fluoride
levels, Recent studies have shown
accumulation of fluoride in the hippocampus
of the brain causing degeneration of
neurons, decreased aerobic metabolism and
altered * free-radial metabolism in liver,
kidney and heart, Long term exposure to
fluoride through various fluori ini
uoride containing
water and other products leads to
development of fluorosis. Fluorosis is also
known as a crippling and painful disease.
Fluorosis includes skeletal, dental and non-
ske!ctal fluorosis. Dental fluorosis occurs
;!unng the period o!’ enamel formation, It is
imked to excessive incorporation of fluoride
no dental enamel and dentine, which
ls’:?\;cnls normpl maturation of enamel.
clelal fluorosis is a pathological condition
xnz‘wh m‘clufiu inhibition of bone hardening
:::':l:)z‘.'"o“). cau§ing the bones fto
rittle and their tensile strength may
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Symptoms include  limited
K‘”z‘fg ints, skcleln! deformitics and
c,miﬁcﬂﬁo“ of ligaments, muscle
W"?:g o geurological deficits,
ot 1ON:
(Ol‘cu‘ﬁd water of Rejasthan in many
p? g™ . concentrations is exceeding
pocks 1024 timits of WHO and DS,
the "mm.ke of fluoride through drinking
B“”is cousing ill effects of human health
qﬂ: g s other habitants. The seriously
¢ ie become a live dead body
:hid* does 1ot able to perform their daily
hfe fanction. It becomes an evil for
wdoc“’““mi‘:' mental, physical and healthy
melopme‘“ of affected population in world
wide. The major sources of flvoride in
pound water of Rajasthan isgeogenic. The
m‘m pﬂ)b‘cms l'\nked to ﬂHOﬁdc are
depend on SO ioeconomic status, literacy
level, mutrition level, geography of
pabitation and availability of facilities to
population. The excess concentration of
fluoride  becomes 3 big challenging
toxicological and geo-envitonmcma\ issue in
Rajasthan.
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Gastric Symptoms Electrolyte
Aabnormalities

Hypersalivation,

N?M Vomiting | Hypocalcemia

Diarthoea Hypomagnesemia

Abdominal  Pain | Hyperkalemia

Dysphagia Hypoglycemia

Mucosal

Injury

Neurological Cardiovascular
Effects Effects
Headache Widening  of QRS
Tremors Various  Arhythmias

Tefanic contractions Shock

Hyperactive reflexes | Cardiac arrest
Seizures  Muscle

weakness Muscular




