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* ‘3;\':Abstract Fluorlde tﬁxxclty and treatment

. :~  Wllal Rattanatayarom, DVM.,MSC (Tox:cology) Dr. rer. nat .

lnvestlgatmns of ’soxc effects of fuonde in human have evcked a lively |
. f*::\f mterest throughout the world because pubtc health programmes of fluoridation for
- . \the preventmn of dental c:ar es ether added in dent;fnce tube.or drinking water This
‘ rev:ew amcie states the deta !s of ﬂuorzde n toxxcoiogy ﬂeid mechamsms of tox c:ty

: \emergency treatmem and the recommendahon to avcd for a hazard

(MUS 1999 - 1 - 37 541)
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Wadlaflasanludagtuimsihiewgeslsaanld
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wanogluadiudeldloviuiugaguninate  AspRdnvasngaslsn

wasluundssindluneaerswgy §aflilusunsy  (Absorption of fluoride)

wnaangeslisadlluhAnRenananiedig
Uneiuiuy  Funailiesfinyudiiaidasmuiih
onwfinuaratmadsvgaslsdaduiuinaliia
mssangosled awAnuRvlainiald duhily
unanwilldhiauofiveosgeslidlnesiusiy

PrUdgurnaindde  WodiauslwiaUszlond

sam7lingeslidialasiuiugRonazlifiady

WyoolsdAfideiuraiuguuuuay sodium
fluoride (NaF), monofluorophosphate (NaZPO3F, MFP),
SnF, ludaguuiimsld” monofluorophosphate %N
Tunnuanssy datnnfRwlosfiga’? Tned
Waoalsd T Na, PO F azdufidlugd covalent
bond
bond AMNLANGNUDY MFP 17U fluoride Tugu

dm wWgeslid TugUduduriuuuy ionic
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jonic bond 849 Sauansneiufinmegedn migadu
gaengaslafiEufiuinn oral mucosa LAslslae
iawizihaglugu acidic solution Waaslss fiaelugy
jonic form azgadlaiin USmNTTWIza T
gastric secretion lagiauIuNT7 diffusion.® ‘um:'ﬁl MFP
axgadaleAf intestine 1asninluauiumagedy
AaNaFE enzymatic hydrolysis a1n phosphatase
TefagAdlaanuinniinsamzemns® wuh
wWasslss laladuiu plasma protein FoviAeena
nala Wgeelss lu interstitial fluid waz plasma
fafiavaznyiin. mataszdures Wgeslsd
plasma wazlushannsswizems wieald &
anuadilssnndidusmusnternuiuivees
Waaaliale 2

N1s¥uaanaINg1en1gyas fluoride
(excretion of fluoride)

WU renal excretion Tagdulnaimstuaan
109 Waeslsd Turu pH weslisanzdedaas
Juee Wasslsa azaglugy ionic form uazgndu
sonlflufign Wy pH 74 sedu F 0 HE andu
10,000 - 1 udeh Jaaae WJunse wud pH 44
i £~ HF amfl 11,000 wiefimagenau
(reabsorption) @84 HF 17 lUlu Interstitial fluid
\usalvimsdusantas Wgeslsd Ietulsmiaeae’

HWwwas fluoride ( toxicity of fluoride)
fnsEnwleeundtenalevNudEIniTn
i naualdunTlaeedl

Acute oral toxicity of fluoride in man or animals

Form of fluoride Man or animals Acute toxicity | Dose References
SnF2 Swiss mice I_D50 48 mg / kg
(20-25q)
Rat, Sprague—Dawley LD50 76 mg / kg
L (175-200 g)
‘ NaF mice I_D50 58 mg /kg 1
rat I_D50 98 mg /kg
Na2P03F ( MFP) | mice I_D50 54 mg /kg
rat I_D50 102 mg /kg
NaF rat I_D50 36 mg/kg 5
T MFP 75 mg/kg
NaF rat LD, 86 mg/kyg 6
MFP 84 mg/kg
NaF mice LD, 44 mg/kg 7
MFP 94 mg/kg ‘
NaF man 70 kg I_D100 5-10 g. single 8 ‘
aduit dose 32-64 mg
F " /kg
NaF man I_D’Oo 549 9
Fluoride - LD100 25 -5g 10
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Chronic toxicity of fluoride in man
Walasudnnudee g Wunauu g [zfia
o o4 s " ' o .
Aeazan Fechogluseninemavmunaesiy (during
the period of tooth development) AauAAMSHzEN
. ] Ev 2 1o o &
499 fluoride AiLARAUWU UNATILATUUTNURNINAIL

fwi3a3a (chronic toxicity)

NIzANE (osteoporosis), tooth mottiing,
deformities and crippling fluorosis of skeletal
system, neurological complication, myelopathic

features (symtom of spinal cord involvement

wnihutlAfimsazaninszgn 1fian1anananees  weakness of both lower limb)'®™
n3e@n (crippling fluorosis) TaglanizaueItane
Form of fluoride Chronic toxicity in man Dose References
Fluoride tooth mottling 2 ppm 10
LRI
Fluoride Crippling 20-80 mg/day 10
Fluorosis wiaxnnalu
Tuazeme
Fluoride tooth mottling 08-16 mg/L 11
bl Fi
Fluoride chronic 2-80 mg dally 12
Toxicity more than 10 years
Tuh

Chronic toxicity of fluoride in animals
udimeansdnenui vy rat Aldsu
fluoroaluminum complex (AIFS) 138 sodium fluoride
(NaF) 411 0.5 ppm Uaz 2.1 ppm enaau 1u
ifsdunauu 52 det wuh AF_ vilvilfie
MIFNEIDITAINANDININNTIINGNAIUAN  UBENGH
A%y AlF, fimaasuulateetszuudszam
(neuronal integrity) Wazszuuvianaldanlu
dudd(cerebrovascular) A NAIINGNALATU NaF
wazngn NaF Imawdsuwlasinninguaiuan’

a1n15vasiwain Fluoride (symtom of
fluoride poisoning)

NWLABUNAY (acute toxicity)
wudigUrediulvgiaziinnisenieu
(vomiting). \&U¥iad (abdominal pain) Yo

(diarthoea) 90 (convulsion) aUWae (weakness)'* ™

nalnn1siinfiv (mechanism of
toxicity)

Fluoride fadudunsslunziwiziiu
hydrofluoric acid (HF) {Juealiifin corrosive
nazwz viliAnems Wesns sndeu, vieude,
waziulaaviadld’® uanandRwees fluorde 7
éwlﬁﬁwasiamﬁuézﬂmi@m%maﬁ sodium (Na")
§udt enzymes @199 @u adenyl cyclase.
acetylcholinesterase @alJunal¥iainigves
vioufe, ¥, odenw' &Adudgnlreaend fluoride
overdose @p M91AiA hypocalcemia @udunaf
iman fluoride JUAU cation Tu serum ¥ilvilfia
calcium G'f'lm mm‘i‘ﬁ'mmmﬁa paresthesia, paresis,
muscular fibrillation, tetany, convulsion aan130u#A?
PN (decreased myocardial contractility) kaz

1518 Rwvad fluoride

a1aLfia cardiovascular collapse
Baunaudianatnihlviia hyperkalemia Tagf
Fuvgrasnsfiamamaniil dlansvudta u
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a1atfiafiosain wWaeslsd lusfiluide
membrane permeability YA K™ leak oanlulu
extracellular tissue YiNLiLA® ventricular arrythmias

cardiac arrest'’'®

asazdatldthaaluiuudaariuanandaeds
(child proof)

(3) TuntsndnendNufinan  fluoride
Fvduan asRasenileszduand fluoride AT

A319LL AR nﬂignvﬂqntau fluoride overdose (emergency treatment for fiuoride overdose)

1N Bayles JS and Tinanoff N lud a.@. 1985

calcium lactate

—

NN 15 mg/kg

fadnTuveiigeslindeay MIINWN
saflanushwings
Wpanin 5.0 mg/kg 1. ¥ calcium M9 oral lRBaREINTIEMELFDNITUU So881MIg
FNRBINT
2. manszguanleudiliianudndy
NN 5.0 mg/kg 1. nszpdlinfeudslviviorin udludnfioneloenin 6 Weudd

amategneau vie anssituguL invi anleudene
2. 19 calcium Tugueee uw, 5% calcium gluconate, ¥IaamTazae

3. WShwefilsaneuia wazfinmanasald

SUlShwdRlsneuIanud

Fanaeurila | Saedurilaleadans T wave QT intervals

14 10% calcium gluconate RALEUTIS 31U 10 cc 3D NN
ANfmNeIMIfivangees tetany viie QT interval Aiwuiienasin
ThTzauratdosu lneawawie calcium Lay potassium
Wimatudasaz eeld diuretics

2. nszguenisy
3.

4.

5.

6. ®7337MMT shock

155091 (treatment)

AT HAUTNAITIATUNITTRTNEINAY
PnlATu Waeslsd Ao 5 mg/kg Airuadng1?
e MiinUymsaTsuugoeaivnd Wusuien’

Fam15U§UR lunsly fluoride’

(1) enEWuiSsunaseee fluoride Aeres
szymalsluiandelafumuusihlunialdidy
pEfinaw wazmsAvendiuihilvlnanndingn

(2) en&A . thenuun finen fluoride
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(4) dunasasenTarlimunziilunmaudse
W sloynsviau wazdaulalvilannauendiu

Uﬂa§ﬂ

srduaadufeeae fluoride finalvifin
RwdsunduluayediEufannn 5 mg/kg Tae
smsBauInfuaadliiiudosraefseTruuni
WANBIMT LLa:Lﬁa“LﬁTmmmqa'Lﬂwﬁa 50 mg/kg
anafwiamengld o1msfiusing Ao visude,
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#n, pfeu niaHedauus, Wilasudaund Tae
nalnnsaangnifiddy@a fluoride axduriu cation
T serum ¥il¥ calcium amshae vilviAanaz
wiladuman AwuuuiFasias fluoride Haufisle
Furnesiaud 2 ppm lwshaalaeameluszwing
FMIaWmuealu (period of tooth development)
TnanfnReUngfinurilyifuaie (tooth motting)
madnwihefilasuRees fluorde wuudsUwdy
AomalH calcium vislugURnuazin tnmadusan
984 fluoride Tnglgendudaaaz
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