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EFFECT OF FLUORIDE EXPOSURE

ON INTELLiGENCE lN CHiLDREN

X S Li,3J L Zhi,band R O GacC
Guizhou.China

SuMMARY:The inte,tigence was measured of 007 chi!dren aged 8-13 years iiving

in areas which dif● red in the amount of f:uo「 ldc Present in the environment The

,nteHigence Quotlent(:Q)Of ChHdren:iving in areas with a medium o「 severe

prevalence of fruOrosis was :ower than that or chitdren iiving in areas with onty
stight ftuorOsis o「 no■ uo「osis The devetoPment of intelⅢ igence appeared to be

adversety affded by ttuo「 ide in the areas with a medtum or severe prevalence of

ftuorosis but to a mino「  extent onty in areas with on,y a s,ight prevatence of

fruorOsis, A high mu。 「itte intake was associated wlth a lower intel!lgence No

corretation was found be― n age and inte,ligence in the areas with a rnodium

and severe preva,enc●  of fluo「osis. The efFg of exposure to a high iovel of

ftuo高de on interi,9ence may occur ar an early stage of development oithe embryo

and infant when the difFerentiation of brain nerve ce‖ s ts occurrSng and devetoP―

mentis rnost rapid

Key■70rdtt CHid,C愉 阻,Fluo五 del回 uorost lntelhttnCC,Intcll七 Cncc tcs山唱

Introduction

With thc stuⅢ h recent s弱、ofcndcnuc auoross,atcntlon has bcen gl■cn to
thc cfFcct Of auojdc on intclllgcncc in chidrcn l‐2 1n thc prcscnt stuいchlldrcn
li■ang h arcas、■ul dlfFcrmg prcv7alcnccs ofaucrosis rcccilrcd ultclllgcnce tcstlng

Matedals and Mcthods

Thc suttcv wtt Carrlcd out h Novcmbcr and Dcccl■bCr 1991 ulthc Anshu and

ZhlJh countたs h Gulzhou Prowmcc Thc prc略 陀ncc of auoross duc to soot from

coal bu― g va五cd from bcmg abscnt to bctt prCSCnt to a dight,mcdium or
scvcrc dcgrcc ln thc mcdiurn and sttcrc auorosis arcas,it、as customぃ fOr∞ al

t o  b c  u s c d  a s  a  d o m c t t l c  m c l  f O r  c o o k唯,he a t m g  a n d  dぃug g r a h  w h e t t  h  a l c

a r c a s  w i t l l o u t  o r例時 s l l g h t  n u o r o s i s  u l c r c、v t t  n O  C u S t o m  o f  d中 唯 g r a u lぃ
ァt h C

u s c  o f c o a l  T h c  t t m d a r d s  o f m a t c n a l  a n d  c u lはr a l  l i f c  f o r  t h c  c h l l d r c n、●rc  s i t t m r

ln all four arcas Thc sumctt arcas haw no iodmc dcicicnぃ dlsbミc

Thc chlldren sunぃ配 wrc of Han natonalい and nmbcrcd 907市 th agcs
from 8-13)'carS Ch1ldrcn thsc htenlgcncc had bccn afFaed by cOngcnltal or
acquircd dscascs not rclatcd to fluo占dc werc ttciudcd

′潔ず替跳紺群拙‰‖給構
働滋筋確お助ル/″R肋

)re exalllmcd, b) a special c■ a― cr, h

cacll agc group witll thc eroupS bCtt scparatcdい'mtcAralS Of six months ul agc
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Thc signiIIcancc of thc、ahous icvcls in thc lntclligcncc QuOtiCnt(IQ)ヽCrctく70

lo、1 70,79 bordcrlinci 80‐89 1o、●r mcdlumi 90,109 mcdiumi l10,119 uppcr

mcdium: 120‐ 129 cxccllcnt:>129 spccial cxcellcncc

Thc dcntal auorosis hdo(using thc mcthod of Dcan and thc urlnan auorldc

conccntrations for dlc childrcn from thc four difFcrcnt arcas arc sho、、n in Tablc l

Table l Dentai nuo「osis prevalence,dental nuo「osis index and urinary nu。「ide

concentration for ch‖dren from areas with no nuo「 osis and siight,medium

and severe prevalences offtuo「 osis

N o n―       S i i g h t

何uoros,s      nuOrOis

area          area

Medium      Severe

nuorOsts     ttuo「os,s area

area

Dentai nuorosis

index

Uttnary F mg′L

(04          08 25

102         181          201

3 2

260

Results

The rLumbers ofchlldren euFnhCd h cach arca and thcir mean IQs arC ShO■ ■7n

in Tablc 2

Thc dlstibution ofthc IQ sooreS iS Sho、、■血Tablc 3

As sho、■l ul Tablc 3,more chidrcn with IQs of<70 and 70,79 and&精●r

childrcn ttth IQs Of 90‐109 and l10-119 wctt prcscnt h thc mcdium and
sttcrc nuorosis arcas tt ln the sLght auorostt and non‐auorosis arcas No

childrcn■■■n IQs Of 120‐129 and>129 werc found in thc mcdium and scvcrc
nuOrosls are変ミ

In Tabに 4 thc IQS Of Chldrcn of dfFerent agcs tom arcas llth dlrcrmg

prcvalcnαぉOfauorOsls arc show■

A companson ofthc IQs ofttS and glnsis sh。.l■l h Tabic 5

Discusslon

The rcsultt of thc survch'sho■dut thc latclligcnce,as mmsurcd tt he mean
IQ,OfChIIdren aged 8,13)'範 li■■ng la arcas、tth a mcdlurn or sevcrc prc■ralencc

of aucross、ぃ lo、ver thttn that of chldrcn h■mg h arcas■ ■th a shttt prcdcncc

of fluorosis or llo nuoЮsis smlarl、 morc chidren■■th a low or borderlhe IQ

Wや PrCSCrlt h thc mcdluln and s針∝ auoros、arcas mat a hgh auondc cn_

宙rorlmcnt can adversd、afFcct thc dcvdoPment of mtel地何ce h Chddrcnも ln

agrecmcnt、ち品 dlc血 的噌s ofOuo 2rβユI No si3micant dlIFerenoc la mtc■lgcncc

■tt prcsttt bchsrccn chlldrcn ln thc slight auorOsis and thc non‐fluorosis areas

lhe la沖●mg of lntelllgencc ln thc moderate alld scv∝auOrosis arcas hdcatcs

hat ulc c.ntral nervous s、アstms of thc chidrcn Hl those areas arc advcrscly
afFcctcd h'auondc

B― use no corclation wtt found b伸 帥 agc and IQ for d五ldrcn ln thc

mcdiurn and sttcrc auorOsis arcas,■appcars that the ittucncc of a hgh auoddc

cn宙roment on thc dcvclopmcnt of血olltcnCC mtt occur CanH h de.reloPmcllt
such as dunng dle ttes ofcmb、onlc life or i通茄ぃ wttn thc dfFerentiation and
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Table 2 Numbers orch‖dren examirled and their mean iQs

in areas dife「ng in the prevalence of nuo「Osis

Non、Ruo「osiS   S ight fluo「osis     Medium        Severe
a「ea           area        nuOrOsis a「 ea    fluorosis area

Number oF
child「en
examined

lQ(meanttsD)

226

899± 104・

227

897±127

'  compa「
ing the nonttuo「osis and s,9ht nuO「Osis areas t=0110,p>005

・・ compa「 ing the medium and severe nuOrosis a「eas t=0367,p>005
・…

compa「 ing the severe and medium nu。 「Osis a「eas)and the slight and non_nuorOsis
areas t=5922,pく O ol

Table 3 The distribution。「ch‖d iQ scores from areas of diヤettng fluorosis prevalence

224

797± 127・
・
     803と 129・

==

Fiuo「osis        ,Q      Ⅲ 0

status of area     く 70     7079
IQ     lQ     IQ     lQ     lQ

8060   90‐ 1∞    110‐ 119  120129    >129

Non

Sttght

Medium

Severe

2696    97%   3710/6   468%

3196   159%   2919る    4710/6

254%   237%   299%   205%

209%   266%   269%   252%

39%    08%

31%  13e/.

040/0     0

04%     0

４

０

０

０

０

＜

Table 4 1Qs ofch‖ d「en of dire「ent ages from a「eas

dittering in the prevalence oi nuo「。sis

IQ(meanttsD)of chldren ttom areas in which the nu。 「Os s Prevalence wasl

Age in yearsb    non打 じ。「Osiso       slight mediuttd

80-849

85-899

9 0 - 9 4 9 a

95-999

100-1 0 49tt

105-1099a

l10-11493

115-11 99'

120-1249

125-1299a

1 3 0、1 3 4 9 a

861と 114

889± 139

911と 112

863と 11 3

884と 86

906± 91

922± 131

91 7と 95

874と 59

932と 57

938± 95

907と 97

872± 202

926と 11 1

887と 126

920と 139

917± 126

867と 98

901と 134

863と 104

866と 102

943=127

789± 139

798と 100

787と 146

758と 156

811± 135

755と 92

773と 118

784± 135

859と 128

855と 95

855± 106

838と 144

802と 151

821と 141

81 9±152

329± 90

796と 105

759と 123

796と 135

769=143

771と 126

831と 104

gに毬揺ふ♀3早言と♀猟F品:そ品甜岳1品需ft骨鞘景品獄督播38モ,8柵
S盟牌群と)n。

signincant difFerences were found t=003‐1 70i p>o o5 No trend was found indicating

la齢酬 綿襴 騰謎協麒儡濫柵
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Table 5 The 10s of boys and 91ris aged 8-13+om areas of diferinO nuorOsis prevalence

IQ(meanisD)oF chndren i ving in areas in vvh ch the p「eva ence of nuorosis wasl

nOn_nuOrOsis       s ght          medium         severe

8oys・

Gヤis

893と 082

(n=148)

910± 126

(n=78)

898± 110

(n=139)

804± 130

(n=88)

81 2と, 07

(n=132)

776■ 133

(n=92)

806± 1 06

(n・151)

798と 144

(n=79)

さ獣路」督ど鍋品忌骨:川;謄認鉢締謡sギ機|!培摺皆骨[鋪鑑課継暑錨
g r o l H t h  o f  t h c  n c r v o u s母立Cmお mot t  r a p l d  A  h l g h c r  c o n c c n t r a t i o n  o f  a u o h d c魅

bccn found ul cmb弔 蕊 c bram tssuc obtamcd from tc― atlon of pに抑 cy

opcratioIIs ln anas 、やhcrc nuorosis duc to coal bu― g ぃ  Prcv』 Cn辞

Stcrcological and uttralnlcroscopic study ofせよs tissuc sho■vcdせ燈difFcrcntlation of

brain ncNc cclls was Poor,and braul dcwiopmcnt wtt dclawな Illis suggcsts that

dcvcloPing braln tissucs arc scnsttNc to thC tOttc efFcd offluondc

mc mdngS・ n thc prcscnt stud〕suggcst ulat h釘 斡s市 th a mcdiuln or scvcrc

prettlencc of aucrosis,Itt17c and comprehensiw mcasurcs should bc takcn to
rcducc dle fluoidc mtakc for the populatlon,cspcclally tt prcgnant、vm and

rants Avoldmg a hlell・ ntakc of auoHdc is seen to be a mpomnt factOr in

dctc― ll_E ttc qualiけofhealh cnJぃ cd by∞ nlttdci
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