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PIOTCRICA. BACEIRCUND

The purnuse of this thesis is to review the litorature that nus
bsen published on the efifects of Lhs use of non~toxic doses of fluorine
in relution to the problesm of dental cariese. Thoe problem is nol 4 now
cns. arciaeological stuuies show that the diseuse sxisted us far back

(67}
»8 the Sanish Stone AZe, but witn our chungd® in mode of living and
ineresged consumpticon of curbohycrates, the nesd for control is wors
dosmunding. Selectivs Cervice liecords for 1ual show thal of 4,000,000
won uvxamiped, 9UC,CC0 wers rejectesd for physicul and woantal disabili-
ties, tue wajor cuuse being Jaental defscts. 188,000 or wpproximately

1/5 of the zen, :id not meet the stunderds set up by the orgenization

which caliled for unly 12 serviceable testhe OGrsat efforts huve been

{99)

\

mude through goneral newiih educuilion programs to stluck the probe-
(68, 90)

lom by msans of rasduced carbonyurute diet. The American public

will not accept it. lMor can this dental disease be controlled by dea-
ul pr.ctitioners, who can at best resch only v smull percentage of the
(1c4)
copulation. The uss of fluorine has besu sug vstsd as the besl
mooans of cuntrolling the enigma.

The origin of the sdudy dates buck to 13L& wien ths Colorude
Springs Luntal Socisty sturted o survey to debermine the cuuse of
zottled enamel, whick tley thougut to Ls u condition pesculiur to tnat
loculity. Investigation thot was made at thot time pointed cunclusive-
1y to the fuct tuut tre tootn defect was influenced by scwe unknown
substunce in the dowsstic wabter sunplye although sauples ol water frun
eadenic areas wors anulyzed, it was mot until 1926, when the dasep-well
water from Dauxite, ariansas -us put to spectographic =8 well us ctemi-

cal anslysis, thit fluerine, . horsiofore foreign constituent of witur,



was found. Like anulysss of walers Irom non-endsmic w3 %ell us endamic

arsasd proved the hypothesis seb forthe
hY
. (&)
Lxperimontal work dons on ruts by largaret Smith  porallsled the
conclusions drawn. ~sople native to the commnity of 5St. David, ari-

zona showed ulmost 1CCL affection. Thul drinking water was the cause

vus proved by fesding rats a residus from tue water supply of that
corzmunity. The rosulting condition was identical with the fluorosis
procuced by fueding rats u rution containing sodium fluorids. LicClurs

{(7)

nd kitehell about the sume time showed the relationship of in-

£

croased amounts of fluorine to inercused wetabolism of culcium in
albino rats.
2ull (2)

A8 @=rly in their investipgaiions =8 139lo Heray und Bluck noted
toat curics incidencs wus low in the hocky Lountwin Hsgion whers
mottled cnumel wes prevulent. Thsy ulso obsorved that the teeth of
chiliresp in bthet loculity compured fuvorably with the teetn of chil-
dren where erdemic wmottling was unknown, but when the testh did decay,
tro frail condition of the enawel maus it iwmpossibla to awke alfective
fillings. Thorsfore, muny sxtructions wore necessary, ulthough cari-
cus lesions wore suwsll nnd faw.

(4) .

o study muse Uy Bunting, Crowley, Hard aad Heiler in Minonk,
Tilinois {192&) is the Pirst publishsd detu on survey attempting to
cstubiish the reloti.nskip botween dontal caries wio woittled cncwel.
They discoversa that slthough crries occurred, ihey oxisted only as

gsmull oits or fissurss s usually <id not extend beyond that stuge.

f ctor for mottlsd vnemel khad not vsen sstup-
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ot thut tive, trey suspected thut it was some principle in ke



srinking walore.
(e}

Lehay in 1529 publisined ris conclusions banut 1odividuals liv-
ing in co zunities which nad no mottlinmg of teeth hud wore c.riss than
did those wit. wottled snamel, wnd also thil woen mottling did occur
in either the motitlod or ths normal testn of pseple living in smaenic
aroad, it wuaa limited ulwost axclusively to the molurs.

Trhose reports, substantiusted by the clinicul reseurch Gone by

)
(7,€)

othsrs, wore the impstous for tue widesproad studies that

follozede
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Chronic undewiec dsatal fluorosis is uosceribad by Clawson ob ul

ws "eudemic hyroplasia of the poruunent teeth, known vuriously as "dentl
di teeth”, “le durmous" aund "scumalzilsecke”, which ie a water-borne
diseuse assvcinted with the lugestion of toxic awounts of fluorides in
water used for cooking or drinxing during tao period of culcification
of the alfectsd testn.” The snumel asy h.va a "paper-whitse", opague
appe.rance which kus none of the iranslucency of normal onamel. 1f
cnly spots on the tooth are affected and the rast of the snawel is mor-
mal o Ymottled"” appewrsncs willbe produceds. The markings on the testih
ers prosant =t eyuption. vith wge the lesion will discolor to every
concaivable shade of li.ht yesllow, brown or even bluCke

(1)

Dr. bager reogorted the condition, under tue ltalian name of
"donti di chime™, as bheing endemic in lNaples, Italy. Upon examination
it was found to exist im srees vith well-defined boundzriss throughout

, (69)
the world. & 1941 report by lean sety the knoen nuuber of endewic
arsas in the United States at aoproxiwately 400, rang.ug throughout 2&

stat

s

Se
(%)
iy

The “est Texas=pPankundle region, uccording to a rspord by Deaan,
constitutes the largsest known ragiocn of endemiciiy in the United Stutes,

the district affectod being unproximately the sizs of ths State of Funn-

137

gylvenia. Twenty-six West Texus countiss vere found to bs endemic.
Such Jarge c.tivs &8s ~marillo, Lubbock wnd Plainviow aro srf.cted. Cf
53 communitizs surveyed in 37 ccuntiss, only six could o classifiad

8 porderlinece.

in endeavoring to detormine tie minizal tureshold of the centul



(32)
sign of chronic dental fluorosss, Dean und Jlvove sxandned the
wator suppliss of four citios,. '
City o DeDolie iotiled srawel index

Colorado Sprinzs, Colorado Led slight
konm.uth, Illinois Lol silght
Galssburg, Illinois 1.6 slight

fusblo, Colorade Cel negativs

(s)
\04
Harg-reot Samtin reported her findiangs om rel«iionship of weler

suypliss tu wottled ensmel for territery in Arizona.

Fo DeDslie lobtlad enumel indsx
G - 0.8 no efisct
0.3 very mild
1.0 - 2.0 mild
2.C =~ 2.0 wodsrataly sovere
more thaa 6.0 : sevare pitting und chipping

High=fluoride .nd low=floride waters wers ofitea found in the sumwe purts

of ths valley.
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Although many surveys huve osean publishad en ths ralationship
(32)

of fluorins contsnt of water to dental curies, Usan's WOTK in corre=-
lating statisticul evidence hus besen conspicuous. The epidemdological
gtudivs he has made point comclusively to the fact thut there is un in-
vorse rutio bstwsen flucorine concentration in wstsr and carles incidencs.
Ils recomusndsad as early as 1938 the c¢ntrol of dauntal cuarises by con-
trol of watsr supply at a winimum tnreshole of one psrt per million
{pepems) of fluorine.

4 uwost inbterestiny seriss of surveys has been made of Oakley,

(9)

Iduko and Bauxite, Arkansas., In 1920 HeXay  in muking a study of the
100, endemic mottled cnuwel conditionm inm Cuklsy, noted thal one fumily
living noar the edge of the town und not druwing from tihie communal watsr
supply was not zifacted., He convinesd i n@ people thut a2 change from
the warm spring wablsr cozwonly ussd to the cold spring water used by
the ono fumily was advisuble. In re-sxsamining thz coammunity eight
yeurs luter, it wus found thii no new cases of dsutul fluoroses had
occcurrad. Latsr chemical acaulysss of the wuter suppligs showad the
nswly adeptod wuter supply to coutain Cob pe.pem. fiuorins, as coampared
t0 & pepeide in the old.

About the swe timw Bauxite, srkanams dscidsd to cuznge its wal.p

(3)

susply. They md besn using wualer from wells. Those wiho hed msed it

&

>

during tns timae of tooth culeification showed 1{C,. denbul fluoroses.

2 0 yiniohl 3 rrnite durivea its woter from ths Sall ive
denton, @ noighboring compunity, derived its wuter from this Salipe Hiver
snd showsd no aflfectiom. ith taat to guide them, Dauxiise voted to use

s

the “ulins Liver zs their sourca of wmuisr supp

&

“r

ly. It was dotermined



thiot the avandoned wall wuter contuined 14 pep.ws. fluorins. Saline
(53)

Rivor wuter is fluorine-frow,
(3¢)

Twelve yours luter Doan und associabes mude waother dasntal cuare

ies survey involving the high school children, agea 14 to L2, from Baux~
ite and Zenton. The testh of the 50 Dauxits children wure stiil mottlad
due to the fuct that they had been exposed toc high conceatrations of
fluorine during the time of celeificution. Tha caries rate of the
tauxite group after using fluorine=fres water for twalve yo.rs, wus
less tran half that of the Senton studaris,

Dean, Juy, ~rnold, ZicClure =nd ‘lvove ({1333) muce u survey of four

(36) ,

cities in Iilinois. Pertinent findings ure tubulsied:

Gulesburg =~ ionmouth vs. lacomb - Quincy

Concentration

:‘&"‘. in p.p.m- loj’ lp? Qe 002
Cuaries incidence

psr 10C toeth 201 205 401 638
Lesiona psr 1C0

tooth surfucss 067 C.38 T2 53

In Gulesturyg the L. gacidophilus counts of 30,000 or over were 155
angd in Quincy 52.. 76 of the chiluiren of Gulesburg woere born elsswisre
wt entered the cosmunity prior to the uge of six, bsfors the pasrmaunsnt

teoth had eru ted. llence tihe oral environmssnt was identical with thut

of Galesburg children except in pree-sruptive hisbory. The rumdsr of

caurios in ths whole group of 31: children wminus thoss of 243 ciildren

born in Gulesburg showed <89 cavitics por 1CC chilaren. 129 childresn



-G
whosa tweth wsre normal or the mottling of wihrch was gusstionusble siowed
1o6 cevitios por 10U. This indicutes that it was oot driaking of fluo=-
rins-containing wuter thut was protection, but thel their testn wore ro-
sigtunt becuuss of the structurs of onuamel.

In -« surveyof nine=year old children in citiss of Kansan, Lolorud

(31)

snd Illinois (193&) Dean found tne occurrsnce of curies was lower for
both deciduous wnd psruanent teeth in motilsd cnwmwel ureus than wus the
cuss in other places. 4. of the children who used wubtoer containing flu-
orine 0.6 to 1.5 p.pem. worse caries {res compurea to 225 of the childran
who used wuter containin., l.7 to 2.5 p.pem. fluorine. The caries inci=-
dence in uctiled md normul testh wus wot cignilicantly differente Dsan
concluded thut "the limited imwunity-sroducing fuctor is cuperative
wnethsr or not the tooth is affected by mottled snuwssl.”

In ordsr to dstermine the lowest coucentrution at which fluorine
iz eifoctive in reducing the incidence of dental curies. Jeuan, Jay,

(52)

Arpnold and <1ivove salscted eigbt Chicago suburbs for their obsarva=-
tions. They tcok core to exclude any known viriable fuctors. It could
bo sxpected that there would be homozsnioty in diot und climatologic 1
conditions in thoge suburos.

pPepemefs  Childrea  lumbsr DiuF  Percent No

examined caries curies
Elxhurst 1.8 154 B 361 2l
Laywood 1.2 139 39 352 26.1
Aurora 12 340 &5 957 29.C
Joliet et 233 42 765 15,0
4igin Ced 230 £ 13143 108

Svanston 0.0 L0e g8 2,399 3.8



Pepelte Fo  Childrsan  Numbsr DiF  Psrcent No

examinad curles cariss
Oakx Purk 0.0 208 6 1,508 249
. Wauksgaa 0.0 237 ) 1,891 26

Bull (1936) studied a group of children 12 to 14 ysars of age in
Green Bay, Wiacon»in,(gg)w;th the purpose of determining the sevsrity of
mottled emamel in that commmnity where the psople derived their water
supply, which contained und averags of 2.1 p.p.a. fluorine from five
walls ranging from 804 to 955 feet dsep. 754 of the people showsd mote-
tling, ranging from vsry mild to severs. In 1943 Bull published his find-
ings on the inocidence of caries existing in lresn Bay as»compared to that
existing in Sheboygan, Wisconsin, & city 65 miles distant. The two cit-
iss ars of comparative sizes. OCheboygan securss its watsr Irom Lske Mich-
igan, the fluorine detasrminstion of which is 0.0D pe.pem. The dscayed,
missing, filled (DiF) experience of the children, dotarmined by adding

ths nunmper oi decayed, missing snd filled teeth by the number of children

exanined, in the two cities is summarized in the following table:

Arsa Number of Testh Testh Teoth Jasbiy
children carious f£illd extracted

Gresn Bay 1,647 1,343 2,729 236 2.62

Cutgides Crssn Bay 521 732 1,472 187 4.49

Total Green Bay 2,168 25075 4,201 423 3.C6

Sheboygan 1,677 2,754 11,993 1,267 8454



wlOw
(106)

The Dune County Dental Society Fluorine Coumities, undayr the
diraction of Frisch, recsstly completsd a survey o6f ins dantal caries
sxosrionce of the children in two ¥isconsin comaunitices, namely Union
Grove with a fluorine concsntration of 1 p.p.s. in the public water
sucply, and dudison, with 0.C3 pep.a. concantration. The findings of
some 20 dental practitioners, and passsd on by the local organizations
ars taoulated:

SUNMARY CF CCUPARATIVE DiENTAL SURVEY
PERUANENT AMD DECIDUCUS TisTH

Union Grovs - Hadison

Ages 6 to 17 inclusive

Union Grove lMadison
1.0 Fluorine 0.5 Fluorine
P.P.}i. P.P.u.
Jumber of childrsn
oxominad 109 545
Cavities Filled
Units 193 4161
Cavitiess Unfilled
Units 155 1589
Upper anteriors Fillad
or Carious Units i3 512
Teath Ixtracted or
Yaad Zxtrastion 11 441
First XYolars Units
Decayad 210 2955

AV:RAGE NUMBUR DECAYZD
UNITS PER GHILD 3.64 13.16
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Pormanent teeth of Lindison children began to sgow loss by sxtraction
at age 7.

Pormanent teoeth ol Union Grove children ‘egan to show loss by extrac-
tion al age 15¢

iladison children bavs more than 4 times es wmany fillings.

Hudison chiluren have more than 2 times 83 muny cavities.

iadison children havs almest 9 times as much decay of the upper
anteriorse.

Wadison cniluren have about & times ss weny teeth lost oy exitraciion.

Waudison childrem huvs aboul 3 times as much decay of the firast
molars.

Madison fomalee had 0%% more dascay than the males; Union Grove males
had 09 more decay than femmlaes.

iadison e¢nildren have almost twice us much irrsgularity of tweeth of
the type that presumably was caused by sarly loss of dscidious or
paruanent toetlh and loss of space by dscay.

Union Orovs children had an over all dental decay expsrisnes oif ounly

27} as much as Xadison children,



THE ORIGIN OF UUNTAL CARITS.
(99)
Dental decay is on the increass. Frisch cites ths fact that

Illinois army ssloctees, ages 21 to 37, show a dent;l cariés éxperisncs
(DMP) of 1C.7, which ie less than the caries rate of Waukegan, Oak Park
and Aurora childrsm, ages 12 to 13 with a DiF rate of 12.3 znd 14.0.

Cox(bv)afrars the following theory of the origin of dental caries.
"Pirst, inadequacy in the diet = fluorine being one factor - resulis in
cariss=susceptible enamel. Sacond, through trauma, a crevice is de-
veloped in the onemel and an incipisnt lesion results. Third, by chance
invasion of that lesion, or lssions, by acidurioc organisms, wilh a plen-
+iful supply of proper food,; curiss resuli.”

That Laoctobacillus acidophilus iQ the maliva play a major rols in
the breakdeown of tseth hus bsen dsmonstrated by Jay and by Harrisou(vs).
Jay showsd that the L. acidophilus count in ihe mouths of paople living
in sndemie mottled snamel arsas was low in contrast to those residing
in commnitiss whsrs ths waier supply was free of fluorides. Hina
axamined the material from the base of 41 caries. In all cases he found
a mixed flors, which supports the idea that oral bacteria in quantitics
anmreciuble to‘produco acid is capadle of capﬁble in causing dscaye.

Volker(éz}sought to find the offect of fluorine on ths soludility
0f enamel und dentin. Fowdered eonamel and dontin wars treated with a
solution of sodium fluoride in concentrations 1/25 and 1/10,000. The
powder material showed decremsed acid-solubility inm proporiion te the
strength of the solution used. Ia a later publication he suggesied the
fluorins must sct oither by weakening attacking forcss thai causs the

braakdosn of %teeth or by enhancing the power of tesih to withstand the

attuck. If the initial lesion of dental caries is a dscalcification



=]l3=
of enamel by acids producad by bacterisl fermentation of food, fluorins,
ha contends, must “"have the abiliiy %o alfect the in vitro growth and
acid production of the oral bacieria. :

(100)

Gottlisb describes the scidedissclving action of enamel as the
"51d" cmries concept nnd offars the explunation that “"carious lesions
ars produced by mdcroorgsnisms along organic roads”.

That surface changes in the onamel causs a protective layer io
form over the teeth, making them less susceptible to caries, is the
theory advanced by Bibby.(27)

Although the reason for demtal decay hus not besn agreed upen, aull
of the aforementionsd invesiigstors of the problem do agree that flue-
rins, in some menner, plays a definiia role in reduction of curies.

The other theory, widely supporied, and bassd upon ths natural
neans of scquisition, is that fluorine should be added to publie water
gusplies that sre below the generally acceptad optimum concsntration
of 1 p.peitte 35%<8{)points out that ths levsl would have to be adjusted
to climatic conditions; thud is, 1238 fluorins should be added to water
in not, dry sreas where mors wster would normally os imbibed.(87)

(43, 67, 83)

Although ssveral writers tenper their recommendation
for raising levels of fiuorine in watdr by artificial means by advocat-
ing more clinical investigations and surveys of the problem, Dean(30,32)
who huas lesd ths work in epidemiological studies, and many cthers, fasl
that universal adjustment cannot but be of benefit to all. lLsthods of
axtraction of fluorides from waters containing too high a ratio have

besn davelopsed in(égfgg}. Ths cost of adding the soludle fluorides

would Lo nominale



~lde

Toxic effects sueh as lenthaning of incisor teseth, chsnges in
endocrine glund and kidney functions havs bsen demonstraded experi=-

{10, 11, 12, 13, 15,16, 18,19)
wonbally and reported in the litsraturs. , 21
In all cases large doses of fluorime havs brought about these changee.
The dystrophy of motiled snumel is the only demonsirated indication of

toxicity with lower levels of fluorins.



ADMINISTRATION OF FLUCHRING

One meuns of administering fluorine, now belug widely issted clian-
ically, 18 topical application. Armstrong,(sé)by analyses of human
sound und carious teeth has determined thai the enumel of the former
contain 0.0155 to 0.0163% fluorine and the deatin, 0.0200 to 0.0207i.
Carioug ?aeth show lower fluorine coantent in enamel, btui noit in the

dantin.(36) By topical uppiication oi strong solutions of luorine, the
concentration in tooth onamel is raisaed.

In treating powdersd enamel sud dembin with varying strength so-
lutions of sodium fluoridae, Volker(éz)found that the acid-resistance
guality of the teeth increased in direct proportion to the sirength
of the solution used. His belief is that fluorine aitacks bacieria

(62,84)
which produce ths acid attributed to decalcify snawel.
(27,45,93)

Bitby believes that factors operatiag after tooth de-
velopuent are mors important than during forumusiion, und buses his
beliafa on the fact that incisor tseth apparently beneilt more from
fluorins then do the molar teeth, though they voth form at the same
time. He recomwmends topical application &s» ihe besi meuans of iherapy
80 thut ©ll teeth will be treated and equully benefilted.

According to GottliabflOO)fluorising the orgunic matter of the
toeth with mouth washes makes the teeih sxirast calciua from the
galiva and produces end additional obstruciion to proteolytic on-
zymes, which cuuse tooib decaye.

(57) : :
Yorvold suggests fluorine ss ths most practical and sufest
maams of ecquiring fluorine. Aftor icmersing teeth, that had been
selected wt readom, in a sircsg solution of sodium fluorids, he

dotormined that they contained 15.9% mors fluorins than the control



te9the.

Gpecific formulas have been recommended snd uged. Twenty psopls
usad water containing 5 p.p.m. sodium fluoride (??ich is oguivalent to
%26 parts of fluorine) as a dentifrice. Atkinaxﬁe)raportn a reduc=~
tion in cariee incidsnce.

4 dental student and his wife mrs'reportod io have usad a mouth
wash 131,000 sodium fluoride in water, for five minutes & week ovsr a
period of six monthe. There were no deleterious sffocts excepd for

(97)
slight sensitivity. HNo new carious lesions uppoared.



GLCLUS 10HS

Harly investigationsz in the fluorine siudy were carriad out
to determine the cuuse of mottled csamel. Once fluorine was found
conclusively to bs the causitive fuctor, the problem was tc find what
concentrations of fluorine const.tuted {ozxic doses and to eliminate
gxcesgive smounts from waler suppliaes.

The low carises rate found in endemic communitiss opensd up a
nsw fileld of resserch. Zpidemiologic, chemical and bacteriological
atuéies indicate that the inhibiting offect of fluorins way provide
dentiste and public health agents with most eifective cariss control
procedure thus faur discoversed.

The problsm now undar study is to test the practibiliiy of adding
limitad‘and controlled asmounts of fluorine to public water suppliss
found to be deficient in this slement in the intarest of universal

curioes control.
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Jourrn. Biol. {;h%e, Ve 9’3, Pe 297,
Tluorins, espscially osoluble sodium flucride, ai lavels of 0.0313
end 0.0623% of fluorine, caused increase in ush conteut othsr than cal=-
cium fluoride. Orowih was inhibited. Although thore wag little sifsct

with dosages of 0.0313% fluorins, thers wus & marked effect with
0.0523%.

(e)
Smith, M.Ce 1931

The cause of motilsd enamsl.

Sciance, Ve T4, pe 244,



List of kpown mottlod gansusl areas throughout the world given.

{9)
Alnsworth, H.J. 1933

Hottled enamel.
Brit. Dent. Journ., v. 55, p. 233,

i group of 2C0 children, 5 to 15 ysars, wore examined in Ingland.
Those wno lived in en wree using waber comtainiag Iluorine showsd a
carios incidence of 7.9% in peurmaneat tseth and 123 in deciduous testh.
Tross living in u coasunity using fiuorine-fres water a caries irncidence
of 13,14% in permsnent iseth and 43.3% in deciduous tseth.

(1c)
Hauck, H.k., Stsenback, H. and 1933
Parsons, H.T.

Is sffaect of fluorins on teeith producss through purathyroid gland?
Am. Journe Physiol., v. 103, p. 480.

Tha parathyroid glands in the rut underge no consistent significant
chengd with the udministrutiom of toxic dosss of fluorins.

(13}
leClure, Fode 1933

Fluorine and its physiolegzical offects.
Phyaiol. Reve., 7« 13, De 377,

Rogardless of their fluorians conbtent, testh ars influenced struc-
turelly and presuably chssically by ihe pressnce oi exirezely small
amcunta of fluorine in the dist. lorse traces of fluorine exsrd & potent
influsnce on the reaction of certain eazyuss.

Yith dogs, rabvbits, cats und guinea plgs ua clinical subjects,
sedium {luoride wns administered in doses of C.5 Cm. per 100 Cz. Dbody
waight internally or (.15 Oze by injoction suilcutunaously, with the
following rasulitas cbserveds

1. Drowsinsas and weakness resulting from paralysis of vaso-motor cen-
tors.



-v.;'l‘c-

2. Crawmps, epilsptic im churucter, of & single orgea or the satirs body.
3. Tornlysis of vaso motor centers.

4, fcceleration and despening of braathing.

5. VYorxiting.

5. Secration of salivary and tear glands.

7. Serly rigor following deuth.

(12)
*hillins, P.H., Harbt, S.3. and Bohstedd, G. 1933

#luorins in ths nuirition of rats.
Am. Journ. Ph,siole, v. 106, p. 350.

Growth inm rats in inhibited by the uddition of fluorine to the diat.

(13)
Phillips. PeHe, Herb, 3.3, and Bokstedt, C. 4909

“luorine ~ its alfact om reproduction of rats.

152

Aim. Journ. Physiole, Ve 106, p. 356,
Chrozic fluorine poisoning does not inhd$dé reproduciion in ruts,
but dues suppress lectation if ziven in large doses.

(14)
Sebrel, W.H., Dean, H.T., Jlvove, Z. and 1933
Breaux, R.Pe

Changes in testh produced by water {rom mottled enaumel area.
U.5s FPube Hsaltih E*'.spt., Ve 48’ Pe 437,

Conway, South Carolina drinking water concantrated to one-ienth
its volume, produced whi.tish incisors ia write rats followad by ithe
anpesrunce of brown striations. Synthetic wster combaindnyg 150 pep.m.
sodiuma fluoride gave similar results. il 5CC p.p.ae sodium fluoride,
the water wus axeaadingly toxic to young white rats. Chalky-white,

s

brittls teeth were produced in those surviving the ucule toxic sffect.
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{15)
.i:“‘}l.;»llipﬂ, ?QEOQ E'Em’ Yele 123\1 :‘}Ohﬂtﬁdz, Go 1934
influence of fluorins ingestion om the nutritionmal ualitics of

Journe. 3iols Chome, v. 105, ps 123

The content of fluorime in normal milk is O.05 to (.22 mz. per
litere Fluorine in milx from cows fad OeZ 10 3.0 Gue of fluorine as rock
prosohate per day had only elighily higher or the same fluorine content.
iwts fed the tweo kinds of milk for 140 days showed no diffasrences. There
was no toxieity for amiaals thai had a fluorine iatake of 0,132 m3. of
fluorine per day.

{16)
Phillips, P.H., and Lamb, A.R. 1934

Histology of csrtain organs and testh in chronic toxicoses due teo
fiuvorine.

4{12‘0.‘{10 k)&ﬁho, Ve 17’ p. }.59.
including flucrine in the diet of rats, in concentration of 2C to
306 mge per kg. of bedy weight per day, in the form of scdium szlt or

yock nhosphate, producss changes ir kidneya, incisor taeth and thyroid
glams. ‘

(17)
Bowas, Je and %rra}:, H, 1935

Yatimation of fluorine content of the iseth.
Biochoms Journ«, Ve 29, pe 102,

In & study to dotarmine the composition of testh of good siructure,
6o as to deterrdne ihe rslatiounship botwesn chemical comstitution and

hyponlazia, it was found that human enamel of london area contained 0.02%
fluorine.

(1¢)
Fhillips, F.H. and Hart, Z.3. 1935

wffect of organic died én fluosrins toxicosas,.

Journ, Biols Chem., v. 109, p. 637,
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A diot high in et mad low in carbohydrute used cr experimental
animals did not lessen the toxicity of fluorine, Ths add:tion of lsc-
tutes, glyearol or lsetic acid to the rution 4id poi inerswuae toler-
unce to fluorine. 7This ic interprated to msan tiel chronic {luorine
poisoning invelvea more than & mechanism responsibls for carboaydrate
nobabolism. The moda of action of fluorine is oystemic in charucter.
Ito rauction is produced Ly its rather gansral iphibition ol enzymic
sysbems.

(19
Sohour, I. snd Smith, ¥Ce 1935

lottlsd testh.
Journ. Ame Donte. 1s8s0Ce, V. 22, pe 790

lottled snamel was produced in zlbine rats by ths administration
of sodium fluoride. Noitled snamel has bssn found on deciducus testh
of sevsral children whose supply of drinking witsr comtainad 12 to 18
perts psr million of fluerine.

(20)
Bowes, J.H. 6nd Murray, M.l 1938

kottled teeth {rom Maldon.
Br. “ente Journ.; v. 60, p. 556,

Fluorips daterminetionc mmade om mildly mottled enauwel of sub-
jects from the endemic ares of Xaldon, us39x snowed enamel to contain
$.035% fluorine and the derntin 0.0Tj. Ths dagrae of abnormality sug-
gested by the chemical saalysis was considerably lsse than that bussd

on sxaninsation of the surface structure, which showasd a slighily hy-
poplastic condition.

{21)
Desday Fo 1936

Pluorine in rslation to bone and tooth devslopment.
Journ. Ame Uont. £880Ce, Ve 23, Pe 568,

“n 4he first mils of the earth's crust, fluorine ruhég twentieth
gy AL 3 4 : o 2 K3 . & t. = K A
PERES §BO SAORRRLIs. 03t PnRTEO TONDG 4D YSEREEDPIE, 5001100011008 40



-ig

accounts for its sccumiiction in testh and bones. The toxic silects
of fluorins on angymes suzzast ihe possibility of interference with

melebolism sud with onzymic processes assovciated with normal bone and
tooth formution.

ne )
o }
sachle, WoFe 1936

Hormal uninary fluorine ssecretion znd the probiem of motiled
anumel.

Donbe Cosmos, v. 78, p. 512,

The urins of 101 nurmal subjocis and 30 women and children (hoepi~-
tal patients), nome of whom had besn subjectsli to gsographical or
occupational exposure of [luorins compoundis, contained 0.5 to 2.8 =g.

of fluorime psr litar. Foods as well as waisr must be consldersd a
BUUrO8,

(23) |
Sharray, Hoilo 1938

o5

dubernal transfarsnce of fluorine.
JQJI‘!M ?hys.&Qlc. Y s.?, De 3&80

In exgerizents om rats, s wobher wus fsd U.0371 scdiua fluoride.
The newborn rats had 0.00047 fluorine in their bones, which was 3§
time® 08 mucoh 28 bhut 1o tne Lonsas of the coumtrol aziamls. It ds
auzzested that the motiling of tamporury testh in youny children nay
come from presatal wutirnal fluorosis. Lilk {roz regions where flue-
orins cccurs in water, comtains fluorins in asmounts thut mmy be effasce
tive.

(24)

Diotary factors in relation to fluerine.
Journ., Dent. RoBey Ve 1D, pe Z8l.
Sxneriments on nsproximataly 1500 rats cemonstrated thats

1. ‘teottled epawsl doss rot result from deficiency of any known dietary
esgentiale
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2. OSuboptimal intake or distary improvemend of protein, caulcium, phos=
phorous and vitamins &, G, snd D has no effect.

3. The fluorine intuks is the dasciding factor.

(25)
5:‘911’.!1, }AQCC &nd Rs‘d’ RO 1936

Five year study in fluorine-free water districi.
Journ. Ame Denb. 48806+, Ve 23; pe 1725,

Fluorine compounds entar the system from sources other ihan water
supply e

(26)
Armstrong, W.D. and Brekbus, D.A. 1937

Snamel and dentin, principal components.
Journ. Ame Dent e M”co, Ve 24’ Ds 99,

Vicrogram analysss on mixed human sound teeth showsd enamel to con=
tuin 0.0155 to 0.0163% fluorine and the dentin of the same teesth 0.0200
to 0.0207%. The snalyses of carious testh mude to date indicais a lower
fluorine content in the enamel, but not in the dentin.

(27)
Bibby, BeOe 1937

Protsctive aciion of snamel surface.
Journ. Ame Donte 4830+, Vo 24, Do 97,

43 a result of surface changes on the enamel, = proiective layer
i3 formed on the tseth, which usy mske them less suscepiible io dental
cecay. The natural sslf=-protective capacity of testh explains why
dirty teeth do not always decay and why dscay becomes loss active as
testh grow older. If this protective process cun be brought adout by
arbificial msans, the prevention of much dental dscay should be posai=-
bls.

(28)
Hine, HKeKe 1937
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3acteria and dsntal cariss.
Journ. Ame. Dent, .";39005, Ve 249, De 97.

The possibility of microorganisms as s cause of dental curies has
been considered since the introduction of the gurm theory of disesse.
lany baetoerial speciss found in the mouth ars capable of producing acid
strong enough to decalcify tooth structure. aterial from the very
base of 41 cavitlies was oxamined. In all cases mixed flora was found.
This supports the idea that any species of oral bacteria that can pro-
duce acid in appreciuble quantities is capable of causing demtal decay.

(29)
Armetrong, “.D. and Brskhus, P.J. 1938

Possible rslatiomship between the fluorine contont of enamel and
resistance to dental caries.

Journ. Dent. Hose, Ve 17, pe 393,

“namel of non=csrious teeth contain 0.0111% fluorine as contrasted
with 0.0069% fluerine in carious teeth.

(30)
Clm‘k, JeDe and ?Jann, GeHs 1838

Occurrence of luorine in the drinking water of New ljexico und the
monace of fluorine to health.

University New liex. Bull. Chem, 3ar. 2, No« 5, pe 23,

A home method for ths exiraciion of fluorins ia givem. If bomns ash
is added to the water obtainsd from the wells, und the mixture is
boiled, ths preeipitate ihat seitlee out will carry with it the excess
fiuvorine.

(31)
Dean, H.T. : 1938

Gndemdc fluoroses und its relationship to dentul caries.
UeSs Fublic Hoalth Repts., v. 53, p. 1443,

In & survey mude of nine yeur old children in cities of Kunsas,
Colorado en.s Illigois, it wus found that with water 0.5 to 1.5 pepem.

fluorine concentration, 4% of the children w.rs carigs-ires; with water
1.7 to 2.5 pepem. fluorine concentrziion, 22% were cariss-free,



(32)

Dean, H.T. wnd ilvove, . 1538
Facts about fluorides.
Zng. Hows record, v. 120, pe 591.
Dental fluoroses ie caused by drinking wsiter in excess of 1 p.p.m.
during ths yeers from birth t¢ eignt years. 351 arsas of endemicity are
known or have bsen reportsd on. The rolationship of deatal fluorvsss to

fluorine containing water has been confirmed in 260 cases of ths arsas.
Removal of the exesss fluorine by use of magnesium oxide is suggested.

(33)
Doan, HeT., HcKayy, FuS. and Elvove, . 1938

lottled onamel survsy of Bauxits, Arkansas.
U.S« Pube Health Rptsey ve 53, pe 1736,

Tha production of dental fluoroses was stopped within ten years
aftsr the change of water supply from one with sxcess fluorine content.

(34)
Corg Godoe 1939

Now Xnowlsdge of flourine in relalion {o dental caries.
Journ,. Ame Water Works Ass0C., Ve 31, pe 1326,

It is noted that motiled enamel doea not cause incrause in dsntal
caries.

(35)
Cox, Geds 1939

Flourine bpeneficial teo health.
Dental Chssrvar, v. 6, De le
Flourine administered {o pregnant rats caussd dscrease in dental

curies in young. Sir James Crichton Browns advises adequate supply eof
2lourine in the diet of women to insurs strongsr teeih in naxt generation.



(38)
i}an, HOT., J&y’ P. JJIJ hI’l’XOld, 3“0?\. 1939

Domestic water and dental carias.
U.5« Pube Haalth Rﬂp’t-, Ve 54, De 8624

A compurison was made betwsen children who wors born in Galesburg,
Illinois and thoss who wars born olsswhers and moved to that city prior
to six ysars of age. A comparison of caviities showed 229 per 100 childiren
born slsewhers and 188 per 100 born in Galesburg. The results indicated
thst it was not drinking fluorine-containing watsr that made thas differ-
once tut the formetion of resistent enamel during the pre-eruptive
pariodc

(37)
Daan, H.,T., Zlvove, 5. and Paston, R.7. 1939

Knamel in South Dakeba.
UsSe Pube Hoalth Rept., Vo 54, Do 212,

A survey made of dental fluorosis im Souih Dakota showsd that the
endemicity was centralized in wural and smaller communitiss where the
soures of domestic watar supply was from S.uth Dakota sazndstone areas.

(38)
Dean, H.T. and oKay, FeSe 1939

Production in motiled ensmel halted by a change in comxon water
supplye : :

[ﬂn. JOurno mho Ha&l‘ﬁh, Ve 29, ‘\’3. 590.

Oakley, Idaho and Bauxiis, arkansas were the first coamuaitiss to
change their common water suppliss from those which cuusad mottlad
enemel dus to high fluorine content to the accspted fluerins level of
1 p.p.me Reports from the areas show that with the changs, mottled
snamel was stopped.

(39)
Fahey, Jede 1939

Colorimetric doterminstion of fluworins with ferrene.

Ind, nNZe Cham,. final. v:dl' Vo 11, Pe 362,



%0 cc of furron (7-iodo=E~hydroxy=-quinolins=5=-sulfonic zeid) and
10 ¢c of an aqueous sclution of 24 HC1l = 0.1 N Falls in 100 cc distilled
walar assumes a ysllow color in the presences of fluorins in coancentration
us low as 1 p.pem. By matching with solution of known conceutration,
dotormination of fluorine content in water wmay be made.

(52)

H0dg9y HeCe 1339

Fluorozis in rate due to contamination with fluorine of commercial
cassine

Journs Natrition, v. 17, pe. 333,

Rats, fod for thrss gensrations on a fluorine-contaminated dist,
showed the following marked signs of demtal fluorossai

(1) Lengtheninz of upper incisors.

(2) Fracturing of lower incisors.

(3) Docremsed eruption rate.

{4) surked dimimution of color as comparsd to norzal.

(41)
Seiuck, Ce 1939

Study of influence of magnesium and sddium on the activity of
flucrides.

Journ. Dent. Res., ¥v. 17, pe 387,

The toxicity of fluorine is not enhanced by the addition of zaznesi-
um to water used in the diet of rats. 4ddition of sodium carbonste doss
not increass dental fluorcsis.

(42)
Volkar, Je 1933

Zi1fect of fluoride om solubility of snamel and dentin.
Journe Proce. 50¢e Zxper. Biole. and led., v. 42, pe. 725.

Powderad onamel and dentin, trestsd for one hour with aguecus solu=-
tions of sodium fluoride of concentrations L/ZS to 1/10,00C, wers found
to show decrsuped acid solubility. The more concewirated the solution,
the more resisisnt the testh bscome. It i3 suggestsd that dacreased
carisg incidence of psople in sndemic areas is dus to =mdsorption of
fluorine on the dental surfacs.



(43)

Anthony, L. P. 1940
Bditorial.
Journe Ame Donte. a880Cs, V. 27, De 3.

The works of licKay, Blaek and Cox ar® discussed. The statemont
45 made that until much mors work is done, the use of fluorine,

oither by topical applicution or by addition $o wuter suppliss, does
not meet with the approval of the dental profession.

(44) :
Adkinsy Pode 1540

Fluorine 23 a demtifrics.
Journe Adie Dent . M“c., Ve 27, Pe 11090
in 20 cases in which water containing 5 p.p.m. sodium fluoride

(which is equivalent to 2.25 parts of fluorine) was used on the ooth
prusb ua a demtifrice, thors wus & marked roducticn in dental caries.

(43)
Sibby, 3.l 1940
Use of Fluorina compounda to provent caries.
Time, ¥v. 35, p. 40,
2idby notes that motiling effect ocours only in sacond teeth, and
that controlled intake of fluerine after ten yoars of ags will not

cause mottling. The toxicity of fluorine makes it unsafe as a dentiw
frics.

(48)
Bidhy, B.0. and Van Kesterea, il 1940

Tae offect of fluorine on mouth bacteria.
Journ. Dent. ;:‘1391, Ve 3.9, Pe 3%1.

fluorins in ccncemiration of loss than 1 pepem. linid 2llows pro-
duction of acid by hastariamy concentrations of mora than 250 PeDelie

wers nesded to inhibit bacterial growth., Limitution was in dirases
proportion to conceniration of fluorine. Fluorosed dental enamel will



also rsduce acid production.

(47)

Chayﬂﬂ, Velo
Zffect of solective salivery gland extirpabtion on lsatal caries.
Proce 50¢e Expe Biole ond iedicina, V. 43, pe 28

In the absence of oral secretiom there was a greut increase in
dsntal ecariss, but the numoer of cariss was rsduced by ome-fifth by the
sdministration of fluorine.

(48) ,
Cheyne, V.D. : 1940

Tuhibition of experimental dental caries by fluorine in the ab-
goncs of saliva.

Journe Uoxnbe RoBey Ve 19, D« REC .

Animels were fed fluorime in cuantily sufficient to cause wottliaog
snd desalivated. When these aniwmals, which presumably had increased
fluorine content in enamel, wors pisced on & caries-producing dist,
ihere was no significant roductien in gcuries., The observation is mude
that fluorine mast be c.ntimuously used to bs eoffective. OSaliva is
pot nacessary s & venicle.

(49)

Cﬁx’ Gede 1940
Fluorins in relstiom to dentul carioss.
Journe Ame Donte AB30Cey Vo 275 Pe 1107.
In 18C5 Gay-lussaé showed ilhe presance of fluorine in dentul
sn=uwel, after the discovsry of the nalogem in fossil cnamel Dy Lori-
chint in 1802. Observations ure neds +hat fluorine not only causes

motiled snamel, but reduces dental caries and inhibits busterial
action sither througb drinking vweler or in the suliva.

(50)

s -
1,??-‘»{9 ‘C¢u.

Caronic endamic flucrosis in nortasrn India.



~32=
rite Dont. Journ., v. 66, pe 409

Fluoring in concentrziion ©i leZ to G4 Papem. was present in
water supplies. Although young =nd old wers almost universally affacted
wnd showsd dental fluerosis, incidence of cariocs was lowe 41.8% of
the children in the moitled enamel arsa were free from cariss, while
only 5.95% in the nonwendemic area were free.

\o1)
Schour, I. und Hasslar, l. 1940

Studies in tooth development; the growth patterm of humen teeth.
Journe. Ame Donte A5800ey Ve 27, pe 1918,

The conditions that shkow in teeth at adolescent age are a direct
cause of the factors pravalsat at sarly childhood.

(52)
Suith, M.C. and Smith, HeVe - 1940

Observations vn ths durabilily of mottled {eeth.
Alie Jousne rube Haalihy ve 305 ps 1000

A purvay of children, ages 1< 1o 1% years, and adulis was made in
St. Tuvid, Arizoms, whers community water suppliss rangsd from l.6 to
4,0 pepeme fluorine. It showed that 33% of the childrem hud carious
lesions and that beyond 21 years of age few peopls wers free of car-
iss. The observation is made that curies, once started, spraad
raridly und steps to repair cavities ars unsuccessful. Ths sutbors
rocomrand that Zlucrins not bs acdad to city water suppliea whers in-
taxa cannot bs comirolled,

(53)
E“inn, S+3¢ and E‘iodge, ilale 1541

Asduction in rat caries uy fluorins.
Journe. lutrition, ve 32, pe 230

By adding fluorine to the diet of rats the incidence of dernial
curics was reduced appreciably.



(4)
Lawronz, . and Mitchell, HlHe 1541

Zffect of dietsry cmloium aad phosphorous on the assimilution of
distary fluorine.

Journ. Nutrition, v. 22, p. 91.

Two groups of rats were put on dists with sxall amounta of -
fluorine. Group A was given increased cadcium, from 0:23 10 04735, w
witk phosphorous constznt. It wae noted that this change in diet da=
presssd the total retemtion of fluorime fruva 10 to 13% and %0 &
graater extent the deposition of luorine in toeth and soft tissue,.

In Group B the phesphoroua was increased from 0.14 to 0e71% with cal-
ciuaz remsining comstant. This changs did not mwodify the total retan-
tion of fluerine nor the distribution of retained fluorine awmong boaes,
testh, and soft tissus. It was dacided from the report that caleium
can orotect the body against dietary fluorins by impairing its assimi-
lation. ;

(53)
Lukomsky, Eelie 1941

Fluorins therspy for exposad deniin and alvsolar airophye.
Journ. Dont. Res., ve 20, pe $439,

Sodium fluoride was successfully ussd for hardeaing carious den-
4in, aneathetizing deriin, for disiafecting root cuanals and for treat-
ing sensitivity at the gingival arsa. The sodium fluoride is appliad
25 ond isotonic solutien (C.T8) or as a puste made froa white clay
with 0.7 sodium fluoride.

i hypertonmic solution or a puste msde wita glycerine, 31 %o 37
strargth, may =lse bs used. Care should bs taken to anply ealy to
the tooth surfacs. A4ll excess should be carefully wiped away.

(56)

MeClura, Fede 1941
Demestic wator and dental caries.

Y (3

Am. Journ. Disseses of Childraen, v. 62, ns SlZe

7y collecting oumples of saliva from subjects in Washington, D.UC.
where Pluorine conecartration is low in drinking water and from sube
jects in ~Amerillo, Tsxas, which is high, it was dotermined that thesre
15 vory little rolztionship betwesn the effect of the leval of flunr=-
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inse iu drinking water on the [luorine content of huran suliva. Figures
for Vusbingbon show 8 live content of fluorime to be 0.1 pep.m. while
thot of Awarillo is oaly siightly above thul coaceniration.

(57}
Horvold, Hd.W., Inglis, JelHe and isrmstrong, Hale

fosi
~

axternal asquisition of fluorine by snamel.
Journ. Dende HeBe, Vs 20, pe 232,

Topical application of fluorins is suggesiod as the safest and
most practical msans of acquiring fluerine. Thut the halogen ia taken
up oy ohe sooth snamel was proved Wy experiment. Testh salscted =t
random and lmwersed in s strong soluiion of luorine for a given length
of tims contained 15.9. more fluorine than ibs control group of tseth.

(56)
Ocksrss, T 1941

Indemic fluorosses in the Brstoria District (5. Africa).

In Prstoria thers ars 15 known endemic fluorosss areas, in ten of
waick the fluorine conisnt of water is from l.43 to 13.9 p.p.m. Ad=
vancsd cases of fluorosis show all degrees of stiffness of ths joiunts
end 1imbs. - Increased udensity of the bone showed, a3z did curvature of
tho spine, ossification of the vertsbras wnd osisophytic growths
alony the ribse. The incidsnceof cemtal caries was low.

(59)

Sognnaas, R 1941
Fluorias in tooth snamel,
Journ. bant. RQS;; e QC’ Pe 5030
Ths psople ol ihe Islund of Tristan de Cunha wars fouad to have
deontal fluorosis in 15.81 of 3907 dermenent teeth and 103 of deciduous
testh ulthough the waler contuinsd only Ce2 p.peme fluorine. The

source ol the itroubles, it was decided, was f{ish that made up a lerge
parcaat ol the dist of the natives.

o



(o) ,
30z00898, KeFe and Armetrong, el 1341

Condition suggestive of dental fluorosis observad in Trisian da
Cunhae

Journ. Dente R93.y ¥ve 20, pe 315,

Cn the island of Tristan du Cunka it wos determined that the aver-
2ze fluorine content of ensmel was 0,014} in the dentin, C.C270% in
pormanent teseth and 0.0196 in deciduous i{seth. Comparsd to sound humaa
tveth from Minnesota whare no condition of fluorusis sxisted, these
yaluas ars 27 to 605 highere

(61)
Sagnnﬁas, ReFe 1531

Bftect of topical fluorine application on experimental rat saries.
Brit. Dent. ﬁ@ﬂv, Te 70, P 433,
nuts fed on a carieseproducing diet showed 5CL reduction ia imci-

dence of decumy when treated with potassium fluoride solution ( 3 =g.
por 0.05 mls) ;

(62)
Volker, JeFe sud Bibby, B.Gs 1941

Attion of fluorine in limiting dealal caries.
vsdicine, v. 20, pe 21ll.

Studies made in ths occurrence of dental ¢uries show that reduce-
tion is a rasult of the intaks of fluorine. Ii umast act either by
atiacking foreces that break down testh or by ennhancing ths power of
thae teeth to withstand atiuck. The former is likely true. Fluorine
ett:cks bactsria which, by fsrmentation of food, produce tha scid ihal
isculeifiss snamel. Ths authors sugzest locul application as the
hoest meass of fluorinu latake.

(€3)
Wilson, D.Ca 1941

Pluorine and dantal caries.

Lancet, v. 1, p. 375.



‘»30-

Two groups of children in Somsrset wars studied. It was noted
thot those with mottled enawmel had no zore denmtal curies than thoss
from the sams community who did not have cental fluoroses. The obsep-
vetion was ulso made that intaks of fluorine baefors teeth were come

pletely calcifiod reduced the number of carious teeth.
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& Zﬁstrcns’ i?.?); 1942
Pluorine zaz it relates Lo cariss.
orta-%est Demt. v. 24, p. 21i.

3scause wator intaks of individuals variss, Sopical application
of fairly atrong fluorins solutions is rscommendad. It hus not deen
provad that fluorins introduced in this way lowers caries incidence,
tut thas concentration in toeth eramel i3 raisad by the trsatment.

(65)
irmatrong, We.De. 1942

Roview of the damtul fluorosis studies at the Universiiy of
ldnnssota.

Anm, 3300 Adve of Jeiancs, ?f}ﬂhc DeCey Pube N0, 19' De 56

inalysis of sound teosth, caricus testh, and wottled teeth wers
mada 0 determine the comstituents. Dsterminutions of the affsct of
oxira fluorins on incidence of rat wolar caries are discussad.

{66)
Arnold, Fei., Dean, HaT. und Llvove, L. 1942

Domestic water and derntal curiss.
i’}ubc ‘a&lth Eﬂeptaq, Te 5?’ 9. 773.

;. study mede on children whe had besn exposed for iwo years to a
woter supply which had besn incroased in fluorine comtent from 0.1 to
C.7 p.pem. Bhowed the incidence of cariss to be similar {o that of
chiliren who h2d nevsr bsan sxposad to flucrine in water supply.
Nsitrer wus there any noticeabls differsnce in L. acidophilus count
in ths two zZroupvs.
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Cox, Gede und Lovin, Lol 1942

g

3 =

oesuma of the fluorime~curiss relationshipe
Alle ASB0Ce AdVe of Scionce, Giasles Deliay Pube. Noe 19, De 68

Tha authors concluded from thair studiss that fluorine is dafin-
itely a factor in the development of cariss-fres testh in the pre-
arupiive slagae.

(68)
Cheyns, VeDe 1942

Graded mottling in wolar tsath by fasding sodiua fiucride.
Journe. Donte R28ey Ve 21y e 145.

Young albime rals wers fed varying doses of potassium fluoride.
¥ild motiling was produced with doses of 150 pep.m., mild uniform
sottling with 300 pepeme and zacroscopic hypoplasid, pitting and cor-
rosion with conceadrations of 350 0 550 p.p.m. With the high dos-
ages the enamel showad softening. OSex did not influencs dexree of
susceptibility to thess sffecta.

(69)
Desny Hele 1942

Goograpaicsld digtritution of endemic dental fluorosis.
Ame ABu0Ce. Adve of Scionce, Hashes Delay Pube NOe 13, pe 6.

A report of surveys showing the gecgrapbical distribution of
mottled snamel made in 1930, 1937 end 1941, with descriptive maps.

(70)

Dean, Hale 1542

Ths investigution of vhysiological sffects by the spidamiclogical
mﬁthod .

Am. A880Ce AdVe of Gciance, Wuake, DeCay Fube Noe 19y Pe 23.
sndemic dantal fluoreosis atudy Uy cpidemiological meihods, 1s pre-

sgnbod. 7Tne denbal charactaristics of SEX4 white childran of 22 cit-
ies in 10 states closely asacciatsd with fluorine ere discussed.



(71} .
Dean, HeT., Jay, Ps, Arnold, Fe.i. and slvove, 3. 1942

Domestic wuter and demtal caries.
UoSv Pube Health Repto, Ve 56' De 365.

A survey of reports wag made on tauxite, Arkansas. In 1928 the
community, showing almost 1004 affection, changed its water supply
from one containing 14 p.p.m. fluorine to ons free of fluorides.

The 1538 survey showed that children who had used the desp-well water
showed sevsre mottling, while children born subsequent to the change
wers practically free from fluoresis. The 1940 examination rovealad
that childrsn with sevsrs mottled enamel, who had been exposed to
fluorine-frse water for 12 ysars, still ghowed markedly fow dental
cariss. The youngest age group showed the highest caries exp-risnce
although they had been exposed the shortest period of time.

(72)
Deatherage, C.F. 1942

liottled enamel from the standpoint of the public hesalth dentist.
Ame Assne Adve of Science, Wash., DeCay Pube Noe 19, p. 81.

An extensive raport covering the mottled ensmel problem in sBome
70 communities is Illinois. The msthods used in saopling, classify-
inz defecits, and rescording and reporting data in the examination
of school children of that state are given in detail.

(73)
East. BeRe 1942

Tooth dscay smong nuval recruits.
Ame Journe Pube. Health, v. 32, De 1242,

The same dentist examined 4.602 white men. ien of the Horth showad
wore signs of dscay than those of the South. The stute with the highe-
ost rate, 12,54 decayed, missing, or filled teeth per man was Connacti=
cut. Arkansas had the lowsst rate. It also had the lowest rejection
rais for defective and deficient teeth in 1918, The lew Zngland states
as 2 whole showed 11.48 DiF per man, as compaurad to the states of Arkane
338, Louisiana, and Missiseippi with 3.5 DMF per ran.
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(74)
Jay, Pe 1942

Tooth decay still a riddls.
Science News Latter, v. 41, pe 7o

2100 children w.re examined. The number of cariss=producing
bacteria was found to be low whers drinking waler contained fluorine.
This indicated thet the cariss-inhibiting action of fluorine may be
dus to bacteriostatic effect.

(75)
Jayy Pe 1942

/

Fluorine and dental cariss with special reference to L. agido~-
philutm

Ame Ass0ee Ld¥. of Science, Washaey DelCay Pube Koe 19, p. 634

A roview of ths surveys made with a special view to the basteriul
counts found in the mouths of children in endemic and non-endemic
BT HORE .

(78)
%ﬂnhla, He and Largant' Bede 1942

Fluorine accumulates liks lsad in body.
Science Hews Letter, v. 41, p. Z62.

About 1 mg. of fluorins is the intake daily of psopls on a normal
food and drink diet. This amount is passed off in ths urine. In
conecsntrations above that lavel about omne~half of the intake is abe
sorbed and storad. If more than 2 mg. is taken daily, the chemical
accumlutes particularly in the tonese

(77)

deClendon, JeFs, Foster, #.0., and Supples, G.C. 1942

The inverse ration between fluorine in food znd driak and dsntal
caries.

ircie of Biochem.y, v. 1, pe 51.
The onamel of the testh is probably 20% fluorpatite. A test wua

made for the action of fluorims found in cow's milk by dividing tke
country into parallels of latitude. Tha conclusions made wers that
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dental caries ia city school children varies inverssly with the fluorins
content of the zilk. The correlation coeificient 1is 0370

(78)
#eClura, Fede 1942

Fluorine asquired by mature dog's teeth.
Sciencs, Ve 99, pe 256,
Sodium fluoride was fad to majure dogs. Testh were extracted at

various inmtervals. The dentin showed a steady incresse in fluorine con-
tent, out the incrsase in onamel was not consistente.

{79)
?.5.501and°n, Jo?o a-nd Fcﬂtor, HWole ; i 3 1942

aifect of dietary fluorine im delaying dembal caries.
Journ. Dente. Rose, Vs 21, pe 139

A ration containing O3 p.p.ms fluorine, fed to 21 dsy old rats
for 40 days, producad dental cariss. The numier of caries increased

with combimued feeding. Fortifying the diot with substances which
aednd only 0.03 p.p.m. fluorine delayed the onsst of carisese.

(80)
tcKay, FeSe 1942

yottled enmamel: ew«r.y history smd its unique fealures.
Am. £8800e AdV. 07 3cionce, Wuslley, DeCey Pube 19, D l.

Ths evenis lsading up to the changes in waler supplies of the
citiss of Bauxite, irkansas and Oaklay, ldado, where mottled enamel

was endemic, and the subsequeut uncovering of the causativa factor are
discussad in detail.

£&
(£1)
Scho

Schour, I. snd Smithy M.Ce 1342

sxperimental dental fluorosis.
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Charges brought about in the iseth of expsrimsntal snimale by the

addition of iluorine to the diet fed them, ure comparsd to the raniles-
tutions of fluoresis in huwman testh.

(82)
Smith, HeVe 1542

The chamistry of {luorine as related to fluorosis.
Ame ABBOCGe ALV of Scionco; g”ho; chw' Pab. Nos 19, Pe 12,
Natural sources of fluorine, offect of fluorine on experimental

snimals, methods of removing fluorine from water, und sources of flu-
orine other ithan water are discussed.

(e3)
Spira, Le ' - AN

Chronie fluorine poisoning signs and symptoms.
denb'urgh Made JOUrst.g Ve 4‘9’ Pe 707,
Survey mmde in Brgland showed that 21.9% of the people suffered

from dsntel fluorcees. There was occurrence of soms signs and symp=
toms co-existent with mottled teeth.

Incidence p
Constipation 538 43.95
Paraesthesias 380 34,59
Skin eruptione 323 29.39
athlstes foot 205 15.65
Brittle nails 185 16.83

In avary case the patient had Desn using a walsr supply conmbain-
ing fluorine in excesz 0 1 DeDoRe

(84)
Volker, Je¥s : 1942

Fluorosis studies &t the University of Lochesisr.

Amas 2830C. Adv. of Science, Vushe D.Cay Pubs lioe 19, pe 74

The author suggests z program of study be mads to dste.minse the
results of treating tooth surfaces topically with applications of flu-
orine.
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(35)

Tounger, HeDe
iogoving the stain from motiled cnamel.
Ame 28308, Adv. 0f Science, Wushe Dsley Pube Noe 19, pe 50.

The tschniqus for bleaching the stuins of motilod enawmel with
acid bleach solutions is discussed and displayed pictorially. Ths
treoatments way be given weekly or semi-weokly until the result is
accomplished.

(88)
Armcld M Fake 1943

Role of fluorides in preventive dentistry.
Journe Ame Donte A880C., V. 30, De 499,

The addition of fluorins in concentrationof 1 p.p.m. is advocated
on the basis of the following obssrvations. “Only a small smount of
fluorine is necessary Lo assure the dssired offects. i change in
tha dental carioes sxperiencs would be expacted to cceur in the child-
ren born und reared in a community after such a waler trsaiment wus
insugurated. The mildsst iype of denial fluorcsss taat may oceur
is sporadic and inconsequential and thers is sn unlikslihood of any
othar toxic manifestations.”

(87)
Ast, D.B. 1943

The caries-fluorine hyocothesis and a suzgested study to test
its application.

U.5¢ Pube Haalih iﬁap‘h.' Ve 58, De 557
4 thesis which reviews the history of the problem and mnkes sug-

gestions as o ihe means of adding fluorine %o public water suprlies.
91 rofarsnces.

(88)
Boyd, JeDe 1943

Pravention of dontal czries in late childhood and adolescsnce.

Journ. Ame Donte AB30C.; Ve 30, po 670.
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A study to show thzt caries cén be prevented through dietary
me=sures. The biclogic worth of ihe diet, with carbohydrate comteni
ss of secondary impertance, is discussed. [ho amount of fluorine
present in local water supplies was accounted for.

s

(89)
o llﬁr’ Heolie 1943

The pressnt and probable fulure roll of dentisiry in American
aoci B’ty:

Journ. Ame Demte A330Ce; Ve 20, pe 1453,

There are approximately 70,000 dentisis in the United States.
In 1941 about $500,000,000 was spent for demial sarvices.

(90)
Krasnow, F., Oblott, H.B. and Friedaon, S. 1943

Dental oaries control within our reache.
Journe Ame Demte 488005 Ve 30, pe 1508,

A general program of dist and plan of healthful living is out-
1ined in great detail, with the purpose of showing the necessitles
for curtail of dental caries.

(91)
Lorgast, B.Je, Machls, W. und Ferneau, Fo 1343

¥luoride ingestion and bone changss in experiwental wnimals.
Journe Inds TR and ToXes Yov. 1943, v. 364 Do 316.

Fomule rabbite from the same liiter wers fod fluorine in con=-
contretions from 245 to 2,980 p.pem. The rignt forelegs of the
rabbits were amputated to find the fluorine content in tha bone.
lacroscopic changses that showed were small amreas oi porous bone,
ranging from less than 1 mm. in diameter to approximately 1 cm.
‘"he areasg wers also scatiersd through the vertebrae, over the cran-
ium, sygoma, maxillae and surfaces of the bones of the nose and
nhiryns.
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Endemic fluorosses in Gresi 3ritain.
Zdinburgh Hed. Journe, v. 50, p. 237,

School children in laldon, uLssex devslopsd moitlsd testh from
drinking, during period of calcination of onawel, wuler coataining
fluorine 1 D.p.w. which is scuivalent to 1/120 of a graia per pint of
water. Parathyroid daficiency was brought about by ingestion of toxic
amounts of fluorine, with subsequent disturbance of the calcium
metaboliosm of the body.

(93)
Bibby, BeGe 1944

Fluoride in prevention of caries.
Journs Ame Danbe. 4380Cey Ve 31y De 228

Faobors opersting after tooth formation ars more important ihan
those during formation. This is evidsnced by the fact that caries
reduction in the first permanent molurs is only about one-fourth of
what it is in incisors despite the fact thut the iwo are formed at
tha same time. Snamel and dentizn are prsctically inert tissue. Flu-
orine dces not concentrute in the tissue. Topical application is a
puperior mesns of acquiring fluorins, to insurs reduction of caries
in &ll teeth. At present ths fronmt teeth benefit mors than the
molars due to contact with water.

(94)
Bowman, ¥.F. 1944

Fluorine and public hesalth.
Journ. Yise State Dent. S0Ce, Ve &0, pe 174,

Yr. Bowman, Health Officer of iadison, Visconsin, reviews the
dental problem of that community. OF the 5,668 children examined in
the first six grades of all public and parochial schools, 2,892 or
537, wers found to have dafective teeth. uxdison has fluorine im con-
centratddn of 0.05 p.p.m. The cest of the necessary sodium fluorids
for & eity the size of adison would approximate $5,000. Adequata
apparatus of not excsssive cost is mvailable., Recommendation is mude
that =arious considaration bs given to the idea of mass administration
through the public water supply.
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Zruaonsl, H.0. 1944

e
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b

Fostewar implications of fluorine and dontal -health from the viow=-
point of public health dentisiry.

Dentiatry, Ve 5, pe 29

Dentistry should direct i%s epergies toward a wider distridution
of dental ears .n propertion to the dental diseass problem and the
improvement of teohnles in deantal disease contrel after the war.
Fluorine, ingested in the concentration of loss thun 1 p.p.m. does
not produse harmful effects. Iis uae would sesm to be the solution
likely to bring into a more faverable rstion the supply aud demand of
dantal services.

(96)
Dean, HeTe 1944

Postewar implications of fluorine and demtal health - spidexio=-
logical aspects.

Den’tiatry, Va 4', De 520,
Raoview of the studiss tm 1 have besn made on fluorine in rolation

to dsnbal caries, with specizl smphusis on those that regarded sun-
ghine, hardness of water =uad dist.

(97) :
E?ﬁtaiﬂ, Se and SCh&mp, Helle 1544

Scdium fluerids mouth rinse: Report of two casss.
Journ. Ame Dont. Assc€., ve 31, pe 1233.

Youth rinse, 1:1,000 podium fluorids used once wesk for five
mirutes over 2 peried of six months,.

Cags 1. Some hypersensitivity showed, but thers was no altsration
in bone structurs.

Cess 3. Thers was no arrest in cariss, bui no nsw carious lesions
annearad after starting the prophylactic traztmeut.

Pindings of the cese wers that gingivae wers not affected adverss-
1y by contact vith sodium fluoride five minutes par woeek,
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{98}

Feuaty Gaefle 1ua4d
Poat-war implications of fluorine and denbal healih.
Aine Journe Pube Hemith, v. 34, p. 320.

Addition of fluorine to wator supplies would not be difficult nor
oxpensive. Hatural amount of fluorine must be known. To kesp a cone=
stunt chsck, colorimetric test could be msde by nlant operstors with
litils or no techuical knowledge. Aapplication of fluorins ia concen-
tration of 1 p.p.me to fluorine-free watsr supplies would requirs 20.3
pounds per 1,000,000 gallons of water psr day. The total cost for a
your would bs $567. No additional labor would be nesded, but supare
visory coatrol would be dssirabls.

(29)
Frisch, Jels 1944

Fluerine us an inhibitor of dental decay.
Journ. Wis. 3tate Dent. Soc., v. 20, pe 177,

A susmary of the litsrature covering ths studiss made on fluorine
in regard to dental hsalth, with charts and tables summarizing sur-
voys made in Ore2sn 3ay and Sheboygan, surora, Oak Park wnd Vaukegan,
enc in towns in Illinois, Colorado amd (hioce. A summary of the dental
carise oxperiencs of 1003 Illinois selsciaes, mgs 21 3o 27 is also
givan. The author recommenda addition of fluorine to deaficient
water pupplioe,.

(1c0)
Gottlisb, B. 1544

The new caries concspis
Journ. Am. Dent. A830C+.y V. 31, p. 1044,

The o©ld caries concept supposed that acid dissolving enamel is ths
first ostep in dental caries. after testing extracted tseth with scid,
organic structures remeinsd intact ane only antiraly calcified parts
of the ensmel were dissolved. Curious lesions ars produced by action
of microorganisms slong organic roads, the surrounding higner calci-
fisd parts resisting longsr. Fluorising itlie organic matter of the
teath by fluorine mouth waush makes thesa siructures atiract calcium
from the saliva and producss an additional obsiruction to proteclyiic
actione
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Lichols, HeSe 1344

The relation of fluorins to health and fluoride content of “ig=
conain municipal watsra.

Rulls Wise State Board of Healih, Octe. 1944.

i roview of renorts of surveys made which advocate adding Ziver= .
ine to public drinking water suppliss. Ths auwthor sugzests that a
diet containing proper amounts of calelum, phosphorus and vidaain D
ars necessary in conjunciion with the {luorids if caries urs %o be
contreiled. Several diseasss of the human body whioh have their
crigin in the “apical aubscesses™ of the tsweth zre cited, Fower curi-
ous taeth would mean fewer of those diseagsss. A recoummendation is
side thut fluorins be added to the water supplies to bring it to the
loval of 1 pepele, and a list of the fluoride content of Wisconsin
municipal wuters l2 given.

{102)
Cckersey Te 1544

Chemical composition of enemel sad dentin in high and low |
curies areas in South Africa.

3811‘513‘&!‘7, Ve “X, Pe 6‘&‘?.

Eigh-caries arsa sslocted for invesiigation wus Kuyana digtrict
with a caries oxperience rate of 994; the lowecuriss arsu was the
Calvinia Gisbrict with & caries experience of 40i. Diets in the iwo
arsag werse similar, and result of the chemical analysis of the high-
and lowe caries areas showed no significant difference in the percent=
ags of culcium, uagresium and phosphorous. The fluorins contaeni, how-
aver, is comsidsrably higher in the enumel and dentin in the low=
caries area. Its origim is likely in the drinking water winich con=
tains 145 p.p.ms fluorine.

(303)
Szith, HeRe, Shaner, D0«

SfPsets of buffored lethal dosss of {luorids con Zuinsa=niz3,
Journe. Ams Dente AS50Ces Ve 31y Pe 1483,

Cuines=nigs administerad lethal doses of sodium or potassium flu=-
oride disd in fority to sixty minutes. 'ighisen guinea-pigs adminis-

tarod double lethal doses of sodium or potassium fluorida buffarasd
with calcium carbonats with or withoud magnasium oxids did not diee
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Tiwse zalwals exhibited normml activity und resumed regulur foeding
withia an bour and & balf after adudnistration of the fluoridea. Thsse
favorablo results of the uszae of the tuffsrad fluorides indicate a dras-
tic reduction of toxicity. These conclusions rsflsot the promising
poesiblilities of using the fluorides in a dentifrice with a safe out-
coma aven though it perhaps might be ingested in small quantitiss.

(104)

.~ /

Subcompittes on dentul raesearch of the 1944
azoricen Collegs of Dentista.

s study of the occurrencs aznd trsafusnt of dental cariss among
scnool childrsn aged 6 to 18 ysw s in the Unitaed Siates.

Journ. Ame Uonbe £880Cey Ve 31, Pe 323
A dental plan for all schoeol childrsm is set up. It is atated

that in normal peace time (1940) there were approximmsialy 75,000 den-
tiesis, or one domtist to each 1,600 perscna in the Uniied States.

{105)
Claﬁﬂon' ;&é.ﬁc, i’&lalifah, Se3. and Parkﬁ, #4eC e 1944

Chronic eademic dantal fluorosis.
Journe Ame Donb. Assoc., v. 27, ps. 1563.

A dsseription of mottled spnamel, with pravention and treatment
53 discusgad.

Yo

{1¢8)
Fluorine Comxitise 1545
Dans County Dental Socioty

i

‘tpnblishsed repgort. Cooparative dantal survsey of Unlon Grove, Yiscon=
in and Hadison, Wisconain.
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