
Snunmslrni, ;rw.u, 3nu. ( G ~ J ~ ~ E I ? ) ,  DI: rel: nat ? 

~ ~ I S ~ R % U ? J O J Y I ~ O O ~ S ~  

(Absorption of fluoride) 
d ~ ~ ~ ~ 5 6 $ 6 2 ~ ~ p d ~ a i ~ ~ d b b ~ ~ b ~ p d  sodium 

fluoride (NaF), monofluorophosphate (Na2P03F, MFP), 

SnF2 lufis~pJ"u~ni'd%$ monofluorophosphate N I ~  

% u ~ i \ 3 6 u w n 3 3 ~  ~ d a q q i n i f i w ~ n u i q r n ~ , ~  l w u i  

d ~ o d r 6  "L ua2  PO^ F ~zTun"ulu2d covalent 

bond d1u d q o ~ I . 3 6  ~ . u ~ ~ ~ d u < u f i u ~ ~ u u  ionic 

bond naiNuWnii\3.uo\9 MFP fiu fluoride % u p  
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ionic bond vduq ~iinndxnirdn7s@n%u ni-rgn%u 

uoqvl~ililsni~udu'5~am oral mucosa ~RdnTnu 

~~w?:<?siluad acidic solution daodis6do$u2d 

ionic form ~ : ~ n % ~ l & u ? n  u'5~aans:~~~:u~~isdW 

gastric secretion bwvuaun19 dif f~sion.~ m:d IMFP 

sru?n~a.l$Fid intestine ~~uusinluvuaurns~niau 

$usa78u enzymatic hydrolysis q7n phosphatase 

~ailu~ddilii~dnu7nn-67dn9zbw7:~7~73~ W U ~ I  

ml~ml36 luTK4u5u plasma protein ~ a h 4 a i n q  

ni7al621 P"lpaol36 %u interstitial fluid bba: plasma 

fi67bn"illJ?:bw'7n"Pd fl73TFl3~6?~7Jilq d~0~136 %U 

plasma u a : l u ~ i ~ i n n ~ : ~ w 7 ~ o i ~ 7 ~  ~?odi la"  W 

~ a i u ~ ~ ~ ~ r $ o ~ ~ ~ n % . 6 " ~ ~ u ~ a u o n 5 i ] ~ a ~ u ~ B u f i w v ~ ~  
d~"lsmT& 

n i % ~ u e e n o i n ~ i s n i a m  fluoride 

(excretion of fluoride) 

ej7u renal excretion %n~t+aPd%M~n7%kl0~n 

vvu vlqilds6 (ufiu p~ ~oq f l~~ -n : i da i l ~~ ia :  

a?Iuvh vJpool36 q:ofLuzd ionic form iia:;n$u 

o o n ~ d u d ~ n  bdu pH 7 4  3:6u F - : HF wbgu 

10,000 : 1 a i i67 Qama: 18unsn ~,du=i p~ 4.4 

$u F - : HF ~ r i O u  1 : 1.000 ~?oWmsgmnFiU 

(reabsorption) aaa HF ~ q h l d . 9 6  Interstitial fluid 

~iluwaIGn~~~uoanvoi] d~o i j i36  ~ f i n ~ u l 6 i ' o ~ a a ~  

~ ~ W P I O S  fluoride ( toxicity of fluoride) 

i n 7 s 4 n w 7 1 n ~ ~ n 7 4 ~ ~ a 7 ~ 9 1 ' i u ~ a a i u i ~ n  
~7ui~auo~Su(i;1157\9l66q6 

Acute oral toxicity of fluoride in man or animals 

(20-259) 

Rat,Sprague- Dawley 

( 175-200 g) I 

Form of fluoride 

SnF2 

1 NaF 1 mice 1 LD50 1 5 8  mg /kg 1 1 1 

Man or animals References 

Swiss mice 4 8  mg / kg 

1 Na2P03F ( MFF) 1 mice 1 LD50 1 5 4 m g / k g  1 
~ I rat 1 LD50 1 102 m g / k g  1 

1 NaF 1 rat 

NaF 
- , MFP 

1 MFP I 

rat 

NaF 1 man 7 0  kg I LD1co I 5- 1 0  g single 1 8 1 

1 NaF 

MFP 

I 1 adult 1 dose 32-64 mg 1 

LD50 

mice 

1 Fluoride I 

I - 1 LDlco 
1 2 5  - 5 g 1 lo 

3 6  mg/kg 

7 5  mg/kg 

NaF 
I 

5 

- 

LD50 

man 
I 

44 mg/kg 

9 4  mg/kg 

7 

9 

I 

LD,oo 

F - /kg 

5 g 



Chronic toxicity of fluoride in man iu~<a%i (chronic toxicity) 

~ ~ a l 6 T u 4 i u a u C a u  q ~ 3 w ~ a a i u i u  q q:biin n3:tny (osteoporosis~, tooth mottling, 

Gan:nu ~ a t i l a ~ 1 u 3 : ~ i i ~ m s w " ~ u i v o a ~ u  (during deformities and crippling fluoros~s of skeletal 

the period of tooth development) n"q:bknm%a:au system, neurolog~cal complicat~on, myelopathic 

voa fluoride i r m ~ o u f i u  uiaw+a16~ud~ui~iuin~u features (symtom of spinal cord involvement 

~ i ~ b ~ ~ ~ ~ ~ m 3 r i : f l ~ ~ w " n 3 : Q n  bf inmsn~nln3uvoa weakness of both lower limb)'"" 

nxqn (crippling fluorosis) lnubnwiz&auvoa$a& 

1 Form of fluoride 1 Chronic toxicity in man 1 I 
Dose References 1 

Fluoride tooth mottling 1 :::;i:lh7u 

1 Fluoride Crippling 

Fluorosis 

1 Fluoride tooth mottling 

Chronic toxicity of fluoride in animals 
l u t i h i n n a o a i s i u a i u i i  MI rat a6Tu 

fluoroaluminum complex (AIF3) 14% sodium fluoride 

(NaF) "uwin 0.5 ppm bba: 2.1 ppm miu616" %U 

Gidu~ilunmuiu 52  iWmd wuii A I F ~  Gilli~fin 

n7~miuvaa~ma"wnaasuinn-diniuwauqu ua:nAu 

d ~ ' i u  A I F ~  ims~dduuudaavou3:uud3:mn 

0.8- 1.6 mg/ L 

N au%uGi i$ u 

Fluoride 

(neuronal integri ty) bba:3:uu~aanbi%1n%Pdu 

Ru~~(cerebrovascular) uinniin ju&6~u NaF 

baazn4u NaF i n i ~ b d ~ u w a b ~ ~ a a u ~ n n - d i n ~ u m a u ~ u ~ ~  

aifli%aasfiwsifl Fluoride (symtom of 
fluoride poisoning) 

chronic 

Toxicity 

i u ~ ~ p l u ~ ~ p d  (acute toxicity) 
w u i i ~ d a u & a u % ~ ~ q : ~ f i n n i % a i ~ 4 u w  

(vomiting). b h 6 a a  (abdominal pain) 6aabfiw 

(diarrhoea) %n (convulsion) iawbwzu (~eakness) ' " , '~ 

nalnnisrfirn%u (mechanism of 
toxicity) 

Fluoride b d a ~ u ~ u n % n % u n % = a w i = b g u  

hydrofluoric acid ( HF) b~uwa%P;iafin corrosive w$ 
n3zawi: w"i%ss"bfinaini% ~ 6 a a i ~ m  a i ~ q u u .  6oa~Zu. 

~ b a : b ~ u e l a n ~ o q l 6 ~ ~  uanqin6fiwvaa fluoride w$ 
dil8Zwwdnn13Gu$\3ni~~n~uvoa sodium (Na') 

~ u f f ~  enzymes d7\3 7 b+u adeny cycase.  

acetylcholinesterase d a b a u ~ a % $ ~ a i n i % v a \ 3  

6aab$u, %n, aib?uu14 ~ ~ ~ ~ ~ u ~ E L J M ~ % M ~ " I I ~ ~  fluoride 

overdose 6ia n i%~i in  hypocalcemia diIbauwai 

bfinqin fluoride 61% cation %U serum 61%$bfin 

calcium diaa a in i3w$miuu i~a paresthesia, paresis, 

muscular fibrillation, tetany convulsion aflni%cu%a 

"lra\3%a%q (decreased myocardial contract~lity) bbaz 

ai$bfin cardiovascular c o ~ l a p s e ' ~ ~ ' ~  f iwam fluonde 

bGuuw$uGaa~q.a"n~~%$bfin hyperkalemia ~ n u d  

r n ~ w ~ v o ~ n i s i i i n r n ~ n i 3 d d  u j r i n 3 i u u i C n  ~ r n  
39 

2-80 mg daily 

more than 10 years 

%uI!1 

12 
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o i q ~ n n t d o u q i n  v ~ ~ o u ~ i n '  L~IUC~~"ILILIJ~'FJU m~~:9ul~di~1an~~u11uu~aun"u1Gn~a"n~Un~o1'bX 

membrane permeability GI%G Kf leak o o n l d u  (child proof) 

extracellular tissue Gi%Gbiin ventricular arrythmias , (3) % u n i ~ w b a u i 8 $ ' u ~ w a u  fluoride 

cardiac arrest1'," t-hw?ub;n ~a%f iq12a i~u~:6~" (1ou fluoride i iwa% 

mI'5ldUa.d nis$nwil;nr6u fluoride overdose (emergency treatment for fluoride overdose) 

qin Bayles JS and Tinanoff N %u'il m.H. 1985'' 

calcium mil oral ~ i a a n o i n i ~ ~ z m i u ~ ~ a i l w i i l ~ : ~ ~  d~ua1~913 

3ubnwain i~  

nisn~t(uai~?uuKill~Wmaiu+i~3u 

n~:(ul6i~~uu1dalSA"'oi]-diil uoi lu~n"ndoi$r iauni i  6 ikaun'i? 

oim=dqqidou 14% ~ u o a $ i & ~ u ~ a i l  G iuG i  I G a i ~ l u u ~ G n o i n  

%SA" calcium %u%dwu uu, 5% calcium gluconate, '~?aRi%a:aiu 

calcium lactate 

lSA"Tnwii7a~b~ilwuiuia b~az@nci;liuwaio'bel 

Tula"?nwii7a~12ilw u i u i a ~ u f l  

n2z(ua-l~?uu 

T n n i ~ ~ 6 u f i a l q  , Tnmdufials1nu3il~nm T wave QT intervals 

1% 10% calcium gluconate G~I<IL&$I 7 41ua9-a 10 cc M%I uin 

n - 8 1 ~ m i ~ o i n i ~ ~ d ~ i n ~ " I I o i l  tetany n?o QT interval $ w u i i u i a u i n  

Tn%:6u"11oilboouu hubwwi: calcium baa: potassium 

5. %fs"fni=%u=&=Taia: hfll$ diuretics 

6. m3aqTnni2 shock 

ni,$fiwi (treatment) s:otjlu~:~uhi 

$anasdfip1"maun1'5~a" fluoride2 ~:6umaiu1~uGwvoi l  fluoride dfiolSA"bfin 

( 1 ) u78fiufk&au~duao\l  fluoride mil$oil fiwabuuwa"u~u~~~w$b~un'vuin 5 mg/ kg bnu 

~:yni~laSu1Gnn'o~'b6~u~i11u:Qilumil$1ilu i n m ~ d u u ~ n d u n n ~ 9 S A " ~ p s " u 6 ~ ~ z ~ i u ~ ~ o ~ ~ t u u ~ ? i i l  
odiilGifiou a~atma~a8uuiRfiu$ul~~na~in~~n~6n 1 F i u a i ~ i 2  ~bat1~d6vu ing i l1e lqu~ i l  5 0  rng/kg 

(2)  u lb f iu ,  ~ i u i ~ a u d i n  n'wwu fluoride ~ i ~ 6 i l b I R a i i  Oifr12ndd4inQ 60 6ail~8FJ. 



%n, oib~uu, n~1%~!,6odoubbs9, $ah&ufindn6i bnu 

na~nnisoon~~dw"~i+i~fio fluoride =~:<uCu cation 

I u  serum ~IIG calcium andias GiId~iinnia: 

fl-~a%&u~psaa Fiw!,!,uu!,~o?9~1o9 fluoride bfinbdo16 

~ v u i m k q ~ ~ i  2 ppm % U ~ I ~ % J ~ ~ ~ L Q N I : ~ ~ ~ ~ M ~ ~ ~ W "  

finl~w"m~1"~09fiu (period of tooth development) 

bnuriinflwdrinQw"fiuGildfiuaiu (tooth mottling) 

rnr?nw-1~d-Jud6?ufiwv~9 fuonde uuuttiuuwriu 

Rornsld calcium %u2diiuuntk i ~ ~ m s f u o o n  
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