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EFFECT OF HlGH‐ FLUORIDE WATER

ON:NTELL:GENCElN CHiLDREN

Y Lula zR SunaLN Wuax wang,aWLじ ,a ss Liub
T anl ni China

SuMMARY:The inに ‖igence Quotient(lQ)waS measured in l18 chHdren,aged

10‐12 years,who were,ife‐ long residentt in h〃 o vil:ages of similar population

size and sociat,educational and economic background but dlrering in the

,evel of f:uoride in drinking waに 『. The children in the high‐ fluo『:de area

〔drinking water fluoride 3 15± 061 mg′ L〔PPml)(mean tt S・ D)had higher uri‐

nary fiuo「ide tevets(499と 2.57 mg′ L)than the children in the low‐ fluoride area

(drinking water fluoride O.37± 0.04 mg/L)(urinary fluo「 ide l.43と 0.64 mg′ L).

The lQ of the 60 children in the highギ luo「ide area was signlficantly tower,

mean 92 27± 20.45,than that ofthe 58 children in the low‐ ftuoride area,rnean

10305± 13.86,More children in the high‐ fluoride area,21`6%,were in the re‐

t a r d a t i o n【く7 0 ) o「b o r d e n i n e〔7 0‐7 9 } c a t e g o百e s  o f l Q  t h a n  c h n d r e n  i n  t h e  l o w

f,uoride area,3.4%.An inverse relationship was also present between iQ and

the urinary fluo「ide tevel ExPosure of children to high ieveis of ttuoride may

therefore carry the risk of irnpatred develoPment ofintelligence。

KeywOrdsi Fluoride and iQ Fluo「ide excretion in u「nel Fluo「ide in water inte‖igence
and lじor de

lNTRODuCTtON

In vic、v of rcports of incrcascd fluondc lcvcls in many foods and watcr sup‐

plics,lt is urgcnt that nュ■hcr studics bc conductcd to cxaminc、 vhcthcr thcrc is

a link in animals and humans bctwccn duoidc and disturbanccs of thc dcvcl―

opmcnt and ttnctiOn Ofthc ccntrai ncttous systcm

High-3uoridc lcvcls may Occur in aicsian wcll watcr whcn thc watcr passcS

tllrough strata、、ith a high fluottdc cOntcnt, food may bccomc cOntaminatcd

、vhcn storcd in contact wih thc smOkc frOm a poorly vcntilatcd indoor flrc

bllrning high―■uoridc coal,and auoridc may bc addcd to、 vatcr suppllcs wth

thc practicc OfnuoridatiOn

Dcspitc Roholml nOting that“ man is much mOrc scnsiivc to nuorinc than

thc rat''A rats havc bccn uscd in animal studics disclosmg signiflcant changcs

flom fluoridc cffccts on thc ccntrai ncrvous svstcm 4ヽullcnixビrβ′fOllnd ncu―

roto、icits in rats、「ith fluoridc cxposurc causing scx―and dosc―spccirlc bchav_

loural dcrlcits lsaacsonビr47′S and Vamcrで ,αメfound that thc chronic admini―

stration of aluminium lluoridc and sodium auoridc in thc drinking watcr of rats

rcsultcd in distinct mOrphological altcrations in thc braln,inctuding cffccts On

ncuroncs and ccrcbrovasculattrc Cuan″ αtt found that thc contcnts of phos―

pholipid and ubiquinOnc arc modincd in thc brains of rats aIFcctcd by chronic
auorosis and thcsc changcs in mcmbranc lipids could bc inv01vcd in thc

pathogcncsis ofthis discasc
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CXhcr sttdics by Yang″ ,7びand Pang夕 r,′
7 havc nOtcd thc advcrsc cffccts

that auoridc has on thc brain and cxp10rcd thc actions Of prOtcctivc agcnts

Human matcrnal cxposure to high― Iluoridc lcvcls、vas fOund to havc an advcrsc

cttcct On fOctal ccrcbral ttnction and ncurOtransmitcrs 81l Rcduccd intclll―

gcncc in childrcn is assOciatcd with cxPOsurc tt high― fluoridc lcvcls in food or

drinking 、vatcr1215 This arca is oxamincd ilthcr in thc prcscnt study of thc

intclligcncc Of Chincsc schOol childrcn cxposcd to a high auohdc level in

drinking watcr

MATER:ALS AND METHODS

mc study ヽVas undc■akcn ol1 118 childrcns agcd 10-12 ycars. atcnding

school in thc TiallJln Xiqing District in China Thc childrcn wcrc lifc‐lollB
rcsidcnts of tHo villagcs of simllar population sizc、vhich difFcrcd in thc fluo―
idc cOntcnt of the drinking watcr Using a random。lustcr sampling mcthOd,
60 childrcn wcrc chosen fTom thc high―auoridc arca vttth 3 15■061 ng/L

(ppm)Of auOridc in thc drinking hatcr and 58 children wcrc choscn IIom thc
lo、v fluoridc arca、vih 0 37と004 mB/L of nuoridc in thc drinking、vatcr Chil‐

drcn affcctcd by congcnital or acquircd ncurological disOrdcrs、vcrc cxoludcd

Thc lntclligcncc QuotiCnt(IQ)Was mCasurcd with thc Chincsc Combincd

Ravcn・s Tcst.Copyright 2(CTR‐C2)'6 ThC SCvCn CatCgorics distillguishcd by

thC IQ WCrc<70 rctardcd(10W〉 70‐ 79 bordcrlinc(bc10W avcragc光 80-89 dun

■01 Hlal(10w avcragc);90‐109 noIIlal(aVCragc); 110-119 bright normal(high

avcragcた120o129 supcriOr(gOOd〉>129 vctt supcrior(銚CCllCnt)

Possiblc confounding factors wcrc invcstigatcd by assessing thc qucstion―

aircs that thc childrcn's parcnts complctcd lhis was donc undcr thc dircction

ofthc c、amincrs Tllc catcgorics covcrcd in thc qucstiOns abOut thc childrcn
wcrct past histOry Of illncss, agc, scx, and 「 csidcntial histOry lllc qucstions

about thc parcnts background includcd infomatiOn on past histott of lllncss,

social status,cconomic stans,lcvc1 0f cducation,incOmc,smokl■ g,and thc usc
OFalcohol

Fluoddc lcvcls wcrc mcasurcd using a fluohdc ion sclcctivc clcctrodc for thc

drinking、vater and uHnc ofthc childrcn

Statistical analysis of thc rcsults was donc wlth Fishcr｀s cxact tcst, Vヽclch‐s

altcrnatc t―tcst、thc rank sum tcst,and multiplc rcgrcssiOn analysis

RESuLTS

Thc rcsidcnts Of thc t、vO arcas studicd 、vcrc simllar in thcir sOcial, cduca―

tional and ccOnOmic backgrOunds

Thc uinary auoidc levcls of thc childrcn living in the area 、 vih a high―
fluOidc lcvcl in dnnking hatcr 、 vcrc signittcantly highcr than hosc of thc

childrcn living in thc arca、vlth a 10w―fluoidc lcvcl in drinking、vatcr(TablC l)

Thc mcan IQ OfthC Chilむ cn living in thc arca wth a high― nuohdc lcvcl in

drinking watcr、vas signiflcantly lo,vcr than that of thc childrcn living in thc

arca with a low―auoridc lcvcl in dhnking watcr(Tablc l)
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Table l U「inary‖uoride leveis and iQs of ch‖dren‖ving in areas

with high and iow ieveis of Ruoride in drinking water

Level of dr nking water   No ofch‖dren  Urinary luoride level      Mean lQ

R u o H d e ( m e a n = S D )   e x a m  n e d    ( m e a nと s D )    ( m e a nと S D )

High(315±0 61 mg/L)

とow(037と 004 mg′L)

499と 2 57 mg/L・    9227と 2045i

143と 064 mg′L     10305主 1386

６

　

５

十
compar ng the urinary nuOride leveis with Weich's aternate tiest which does not

assume equalvarancesit i 10 40 wth 66 degrees offreed。仰IP(00001
icomparing the mean iQs with llVeich)s aternatettest t i 3 36 wth 104 degrees of

freedom,P(0005

mc propO■ iOn of childrcn in thc retardation or bordcrlinc catcgo五 cs of IQ

、vas signiflcantly highcr fOr thc childrcn living in thc arca、vith a high‐nuoridc

lcvcl in drinking 、vatcr than for thc chlldrcn llving in thc arca 、 vith a lo、v‐

auoridc lcvcl(TablC 2)

Table 2. The distribution ofiQ sco「es fo「ch‖dren‖ving in areas

wlth high and iow ieveis of nuoride in the drlnking wate「

VValer   iQく70  1Q70‐79  1Q80‐89 1Q90‐109 1Ql10119 1Q120‐129  1Q>129
luor de   retarded  border‖ne  du‖no「mai   no「mal   bright normal   superior  very superio「

HOW) (bdOW allg)oOW avg)(average)(hOh aVg) (g00d) (eXCe Lno

High 5・ 8`       12       26        5

Low

(83%) (133%) (2000/o) (4330/0) (33%)  (50%)  (170/6)

0       2       6       30       13        5        2

(00%) (34%) (103%)(517%) (224● /●)  (86%)  (340/6)

'comparing the proportions of ch‖
dren in the retarded and bo「de「ine cate9oHes oflQ

((70-79)wth thOSe in the du‖ no「mali no「mali bnght nOrmali supeHo「 and very supe―

r or categor es(80->129)w th Fishe「s exacttest,Pく0005

A signincant invcrsc rclatiOnship 、vas found bct、vccn thC urina,7 fluoridc

Lvcl and thc IQ(TabL 3)

Table 3. Relationship bettveen urinary nuo「ide ieveis and the lQ「o「118 ch‖dren

StaJsucaltest Result

S mple correlat on method

Mu tiple correlat on coeヤicient

Decision coemcient

Partial「egression coeficient of urinary¶uo高de

「=-0321P(001

R=031721Pく 001

R=010061Pく 005

b=-19520,Pく 005

Ｌ
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DiSCuSs,oN

Fluoridc can producc dctdmcntal biochcmical and attnctional changcs in thc

dcvcloping human brain Exposurc may commcncc、 vith fluOridc in thc matcr―

nal blood Passing thrOugh thc placcna to thc fOcれ s and continucs duing

childhood ttonn fluondc in food and drlnking 、 vatcr ln thc prcscnt study, a

high―nuoridc lcvcl in drinking 、vatcr rcsultcd in a grcatcr intakc of auoridc

、十hich 、vas conirmcd by htghcr urinatt auoridc lcvcls lntclligcncc 、 vas、 in
ttim、invcrscl、 rclatcd to thc lcvcl of fluoridc in both dinking、vatcr and urinc

No cOnfounding fュ ctors such as population sizc or dittcrcnccs in social cduca―

tional,or cconomic background cxPlaincd thc rclationshiP

羽にflndings of dis study thus rcplicatc thosc of carlicr sttdlcs1213 and Sug―

gcst ulat a rcal rclationshゃ。通立S bαwccn auohdcめ 中osurC and intttllgcncc
Possiblc mccha対sms fOr such a rclationship havc bccn suggcstcd Thc ability of
auoridc to cntcr thc brain is cnhanccd by its abilitw tO fOrm a lipid―solublc com‐

plc、、vith aluminium Aluminofluondc complCXcs arc ablc to stimulatc gua■ inc

nuclcotidc binding prOtcins(G prOtcins)and Can prOducc phallllacological and

to苅cOlogical cfFccts h animal and human cclls,tissucs and organs 17

1n thc low■odinc arca ofXittiang,high―nu。ぉdc lcvcls havc also bcen asso―
ciatcd、vith an impalllllcnt in intclligcncc in childrcn, and IIlay occur drough
thc dcvclopmcnt Of hypcthyroidism or subclinical crcthism 18 Furthcr sndics
to clah～thc natlrc of thc rclationship bctwccn duoridc and intclligcncc arc
cicarl)indicatcd Pcnding complction of such studics,cxposurc of childrcn to

high、lluoridc lcvcis may nln thc nsk ofimpaircd intclllgcncc
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