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AFFIRMATI VE 

'I'HADDEU S P . lhA'rT, D.D.S,) F.A.C.D., Assistant Medical Di rect or, 
Metropolitan Life Insuran ce Co., New Y ork, N. Y. 

I N our approach t o an eluc ida t ion and ar e mounted on pivots 01' worn on plates 
a better unders tanding of the problem of are subject to decay t he same as t eeth 
dental caries and what are the best with vita l pul ps, and when decayed, they 
known measur es for its prevention , cer­ show th e same microscopic changes in 
t ain facts are presen ted and, being axio­ lhe structure .:" 
mati c in princip le, they cannot be ex­ Dr. K. R. T homa of th e Dental 
cluded 01' ignored in any discussion or School, H arva rd Uni versity, after having 
debate 011 th e resolution presen ted thi s cond ucted some r esea rch work on dental 
evening. car ies, wr ites as follows: " H is topat ho­

Dental car ies is a chemico-vital process logical study of dental car ies in human 
of destruction of th e ha rd structures of teet h shows it i s the first state of an 
th e tooth carried on through t he agency inf ect ious pr ocess start ing at the exposed 
of acid -producing bacteria. ' surface of th e tooth.?" 

'I'h e first fact which we shall p resen t, After several years of researc h work 
and which you are r equested t o con­ on dental caries, carried on by Dr. R . E. 
stant ly keep in mind, is t he fact that Friesell, dean of the Denta l College, Uni­
dental car ies st ar ts on th e outside of th e versity of Pittsburgh, and the Mellon 
tooth, and uot on the inside. In olden I ns ti tu te of the sa me universi ty, Dr . 
times the th eory was tha t decay start ed Friesell makes the following statement: 
on the inside of th e tooth, but Dr. W. D. " When carie s attacks a tooth , it does no t 
Mill er pointed ou t " that teeth fr om affect th e to oth uniformly all over i ts 
which th e pulps have been rem oved which exposed surface.":' 

86 0 D ElN" AL COSM OS. V ol. 76 , August 1934 



861 DEBATE ON CLE AN I EETH 

Dr. G. V. Black and Dr. .J. Leon Wil ­
li mns 11ave shown by th e most careful 
mi croscopi c in vcstigations th at dental 
caries starts on th e ou tside of the tooth . 

The second fact which we wish to pr e­
sent t o-n igh t is oue that is accepted by all 
inv estiga tor s of dental cari es, that bac­
teria are al ways pr esent ; in fa ct, if there 
are IIO bacte ria we do not have rlecay . To­
night we are not concerned with wha t 
par ti cula r brand, stripe or style of bac­
teria they ar e. T hey may be th e old-Ias h­
ioned kind or th e more modern varieties, 
such as the Bacill us acidoph ilns, and 
oth ers. .Just so long as they really are 
bacteria and they reall y cau produce 
acids, aud th at they really can be trapped 
and, in fact, are trapped an d held in close 
contact wi th the tooth, thi s is all that is 
needed to show why decay st ar ts at tha t 
place. 

Wheu these traps 0 :' litile ga r bage pai ls 
filled with bacteria and fe rm en tin g food 
debris ar e not pr esent, we do not finel 
den tal car ies. 

T o return to th e research work of th e 
Mellon Institute and the School of Den­
tistry of the Un i versit y of P ittsburgh, 
Dr. Friesell sta tes that decay " begins 
at points so definite on the various ana­
tomica l sur faces of th e tooth t hat an 
experienced opera tor can readily predict 
where decay will begin on a gi ven sur­
face) and to what limits it will ext en d 
on that surface." lYe would also add 
that any senior or ju nior stud ent in any 
dental colleg e can also point ou t all a 
given surf ace where decay will st ar t. 

N at only do we kn ow where decay 
will start. but we also know where decay 
does, not sta rt. 

Dr. William Robertson, as far back 
as 1835, wrote that decay never occurs 
on clean surf aces. And seven ty-four year s 
later Dr. G. V. Black sta ted : " Oari es 
never at tacks th e enamel iu th e open 
where th e surface is fr eely clean ed.?" 
'I'hr-se parts of the tooth's surf aces 
fire easy t o keep clea n, and it being 
knowIJ t hH L 110 decay ever starts in th ese 
places, is the r eason why th ey are re­

ferred to as being immune, This fa ct 
is so generally accepted that: when Dr. 
Black advocat ed "extension for pre ­
"en b on" every one saw the logic of it , 
and it is now taught in all colleges. In 
other words, when it becomes necessar y 
t o fill a tooth , we should extend the fill­
ing into the se immuno areas becau se, 
these places being clean, decay will not 
occur around th e fillings. 

The ou tstanding and distingui shing 
feature of t hese par ts of the tooth wher e 
caries never starts is the interesting and 
very significant f act that th ey have no 
defects 0 1' tiny openin gs ill th e enamel 
imp ossible to keep clean. 

Can the .free acids of th e mouth cau se 
car ies? In the words of Dr. Bla ck : "It 
is well demon strated th at the whole sa­
liva never becomes sufficient ly acid to act 
on the teeth and that so long as micro­
organisms have no protection fr om the 
dissip ati on of the acids th ey form they 
cannot produce caries." ? And thi s is what 
also happ ens with the fr ee bacteri a of 
th e mouth; having no pr otecti on against 
the dilu tion of the acids th ey produce, 
th eir fr ee pr esence iu the mouth does not. 
pr odu ce decay. Therefore the fr ee acids 
find th e fre e bact eria of the month do not 
start caries. 

If the saliva could be sufficiently acid 
to act on the t eeth , we should find ~ uni­
f orm breaki ng down of an surfaces of 
all the teeth. This we know cloes not ta ke 
plac e. We have shown that th ere are well 
known parts of the tee th's surfaces 
which, becau se the y ar e kept clean, are 
fre e fr om decay. 

As every m ~dal has two sides, the ob­
verse anel the reverse, let us now pr esent 
th e facts whi ch expl ain why some parts 
of th e ' tooth ar e Iavar able for th e start­
ing of decay and what ar e th e distill­
guishing and' characte rist ic features of 
those parts whi ch students of dental ca­
rie s can so easily point au t, 

Dr. Robert Arthur writes : "Whatev er 
ma y be the sou rce of the agent causing 
decay, the di sord er is always observed to 
comm ence at points which fa vor th e 
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lodgmen t aud r etention of particles of 
f ood. Wh ere ver, therefore, a defect in t he 
con ti nui ty of th e en amel of a tooth exists , 
decay is sure to occur. ": 

Dr. C. N . Johnson wrif.ss that en amel 
defect s p rovi de "A leak for t he ingress 
of "for eign matter ." 

Dr. MrQ,uillen writes t hat defect ive 
fo rmation of t he tooth presen ts coud i­
ti ons fa vora ble for tho retention or flui ds 
an d sem isolid s which undergo deco mpo ­
siti on . 

Defects: or flaws in t he format ion of 
the t ooth during t he process of g rowth, 
are b reaks or open ings in the su rface of 
the tooth. .T hese fla ws or open in gs do not 
occu r very frequently in th e Iingual sur­
f aces of the lower front teeth, f acin g the 
ton gue . We exami ne d over J98, 00 0 lower 
f ront t ee th befo re we fou nd t he firs t en ­
amel defect, an d in thi s sm all and un ­
clea nable open ing decay h ad star ted, 

Drs. J . Leon Will iams and G. V. Bl ack 
h ave shown t hat the bacteri a must be at ­
tached to the enamel in such a way as t o 
prevent the acid produced by the bacteria 
bein g washe d away orfro m being dil uted 
hv t he fluids or the m ou th . 
.,If we stu dy t he shape and fo rma tion 

of the t eeth, we find certain definite 
pl aces so located t hat t hey arc difficult 
to keep clean, whi le ot her pla ces aTe so 
sha ped that it is imp ossible by any kind 
of m outh toilet to kee p t he m clean and 
f ree from food debris an d bacteria . Th e 
difficul t pl aces to keep clean are tbe prox ­
im al su rfaces, and the places impossihIe 
for the owne r t o keep clean are t hese 
sma ll open in gs or defect s. These sm all 
openings call ed pits an d fissures are t be 
tra ps jll which arc caug ht those essenti al 
facto rs wi t hout whi ch den tal car ies will 
no t st art. Dr. A . E. Webster of 'I'or ou t o, 
Ontario: Cana da, wr ite s : " II it wer e not 
fo r pits and fissures, car ies wou ld r a rely 
occur ." 

These defect s are ins urmoun table hin­
dranc es to the pa ti ent in keeping his 
teeth clean . D rs. P hill ip Ja y and R alph 

Voorhees of the D ep ar tm ent of Resear ch, 
Universi ty of Rochester , Ne w Yo rk, 
wri t c : " The old slogan t hat a clea n t ooth 
never decays h as been un iversall y chal­
lcnged as f ill;;e. We dou bt very much t hat 
an acidophil lis-free to oth will decay.?" 

Dr. S, F. Gottli eb of Ams terdam, H ol­
l and, wri tes : " F rom whatev er point of 
view, h owever , \ \'0 ma y consid er th e proh­
lem of dental caries, st ill t he di rect causa­
tive agen t rema ins Ierm entation of C01' ­

hohydrates, orig inati ng fro m food debr is 
lodging aroun d th e tee th ; accord ingly 
th e proverb , also g ra d ually becoming .in 
vogu e in E urope , in this conce p ti on find s 
its suppor t that "1\ clea n tooth does n ot 
decay."!" 

In con clusion, we claim t hat there ar« 
certain factors t ha t are esse ntia l and nec­
essa ry for the starting of dental car ies, 
an d they are (1) acid-p roducing hac­
te ria ; (2) con dit ions which ma ke possi ­
ble th e uudi stnrhabl e re ten t ion of these 
ha ct eri a and food debri s n ext to th e tooth 
fo r a definite t im e; (3) the acid pro­
du ced hy these bacteri a to be protected, 
so thai: the acid concentrati on or strength 
canno t be dilu Led by the fl ni c1s of t ho 
mout h, 

An d we also claim t hat any tooth t hat 
pro vides all t hese conditions is not an d 
cannot he a clean tooth ; f urthe rmor e, 
any tooth that docs n ot provid e these COD­

dition s is a clean tooth a nd does Dot 
decay . 
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AFFIRMATI VE 
AI,I" liED W ;\r..K.£I~ , D .D. S. , F.A.O.D., Ne w York, N . Y . 

I N presenting my argu men t for the 
affirmati ve of this questi on, I sh all not 
enter into an v hair-splitting or equivoca­
ti on . The ti l:Le is clear-cut an d conc ise . 
It i s not our in tention , no r do we expect 
to sol ve the probl em of the cause and 
preven tion of tOOUI decay toni ght, but 
we do hop e to reli eve, in a measure at 
least , a confused pllbli c mind as to what 
may be tbe best me ans for protecting t he 
teeth aua ins t car ies. 

It i s~ ag ree d f rom Lhe outset that all 
of t hose pa r tic ipating in thi s debate are 
sincerely desirous of promoting methods 
or procedures that will bes t accomplish 
the prevention of this) the mo st prevalent 
of all h uman diseases. 

Frankly, I know of no mean s for ab­
sol u tely preventing dental decay, but I 
prop m:e to show th at a. clea n to oth does 
not decay, and that 111e maintenance at 
tooLh cle an liness provides t he bes t known 
protection. 

By a clean Loath, I do no t mean a sur­
gi cally d ean tooth; bu t on e havi ng on all 
i ts su rfaces tha t de~rc e of cleanlin ess 
whi eh with no ext re me effort. we ar e ublo 
to maintain on I'he su rfaces tha t are easily 
accessible t o th e clea ni ng pr ocesses. By 
best known protection against den tal 
caries we mean a meth od of proiaction 
available , applicable and acceptable to 
Lh e masses 01 the civilized people. 

'I'he arg uments which I sh all present 
are based up on tbe results of many years 
of observa tion and st u dy am ong peopl e 
of all the social levels , at all ages and of 
llJan y diff eront natiou nlities. They in­
clude tho se seen in private practice, ill 
in stitutions and in clini cs, the he althy 
as well as the sickly . I sha ll present f act s 
onl y, an d sin ce th ere is to be no formal 
decision, th e audience wi11 have to dra w 
its own con cl usi ons and make its OW Jl 

decisi on . 
It is well known t o every dentist that 

decay of the teeth always begins in cer­
b in places and under certain cond i t ions . 
Dr. Hyat t, who preced ed me, ha s gi ven 
you some hi storical data and has pre­

sen ted irref ut abl e evide nce of the pre­
valen ce of decay au the occlu sal or g rin d­
ing surfaces of the molars and bicuspids. 
H e ha s sh own you that, du e to their 
form, cer tain places on th ese surfaces a re 
not easily kept d ean ; that; it is in these 
pla ces tha t decay occurs and that it 
n ever occurs Oll t hose areas whi ch are 
accessi ble to cle ans i ng iuflnenc es which 
t he mastication of food or other rnechan - , 
ical methods provide. As f urther suppor t 
£01' th e affir ma ti ve I sha ll presen t some 
f act s conce rn ing other su rf aces of t he 
teeth. 

Gross ly, every tooth h as five surf aces. 
Dr. H vatt bas di scus sed th e occlu sal or 
gl' i ncl i~g su rfaces. The remaining four 
are, one, the su r fa ce toward the tongu e; 
two] the su rf ace toward the lips or cheek, 
and th e tw o surfa ces whi ch f ace th e ad ­
joining te eth (011 each side. 

It is a well-known fact that in th e ab­
sence of some fault , the su rf'ace of the 
tooth Wl1 ich faces the t ongu e an d the 
sur face which fa ces t ill chock 0 1' lip s 
(10 not decay, To be sure] th er e are ex­
ceptions to this rul e, but they are com­
para tivelv rare. If you will obser ve your 
own tecl h you will qui ckly ver ify thi s 
state men t. 

The reason for the immunity of th ese 
surf aces is vcr y plan. They are normall y 
continuously smoo th and ar e easily ac­
cessi ble t o the natural an d artifici al 
clean sing processes. N ot so, however, wi th 
tho se tw o surfaces which face the ad join­
ing t eeth on each side, for her e we fin d 
that dental decay is rampant. The reason 
for this is just as easi ly explained. 

N ormally, these sur f aces are in con ­
tact with ea ch oth er and, in conse quence, 
th e areas n ear wher e the t eeth touch 
pr ovide a trap for Iood wh ich resis ts 
clean sin g processes . By cleansing proc­
esses we do not refer to toothbru shing 
alone, but als o to wh aL Enright; and 
Friesell ha ve r eferred to as the scour ing 
act ion which the ch ewing of food pro­
vid es. 

It is true tha t these in-betwe en sur­
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faces differ somewhat i n shape fr om the 
other surfaces, but this fact does not 
account for Lh eir suscepti bil ity to decay . 
This is proved by the following rather 
f requ en tly obser ved condi tion . As you 
know, teeth do not always come th rough 
the gum in regular and nor ma l align­
mont. Ins tead of arrang ing themselves 
in even an d reg ular r elat ionships, t hey 
will be more or Jess out of line, th us pre ­
senting a crooked or i rregular appear­
anee . Qui te f r eque n tly they will be 
turned aro un d or rotated . For exam ple , 
the side of the tooth that should be f ac­
in g t he adjoi ning tooth will face t he 
eheek or t ongue, depending up on t he di­
rection in which it is rotated . Wh en this 
hap pen s we find th at the sick of th e tooth 
which should face the tongue and t he 
side whic h shou ld face th e lips or chee k 
- which if t hey were in those respec tive 
position s wou ld not decay, becau se they 
cou ld be h'pt clean-are n ow fa cing t he 
ad joining tee th and m-e therefore dim ­
w it or almost im possible to keep clean .. 
an d, i f not already involved, will sooner 
or lat er succum b to th e ra vages of caries . 

These f act s prove quite de fin it ely that 
even if t he tooth surfa ces are contin u ­
ously smooth they airel' Jl O protection 
aga inst dec ay if th eir p osi tion s and re ­
la tion sh ips to the oth er teeth in terfere 
wi t h cleansing processes. 

T hese observ ations a re qui te in keep­
ing with what h as been said of th e ir­
reg ula r or g rindi ng surf aces. 

As f ur ther evidence of the value an d 
impor tan ce of m ain t ain in g tooth cleanli­
ness, we note the fad that tooth cl ecay 
does Dot sta rt, on the ins ide of t he tooth 
but tha t i t does sta rt on th e outside. If 
th is ~' er e not true, t he fill ing of t eeth 
would prov e of no avail, becaus e if decay 
star ted from the inside, the process of de­
cay would go righ t on un der the fillin g . 
Every den t ist knows that a well -executed 
fillin g ope ration defin itely safe guards the 
fille d are a of t he t ooth. Wc kn ow also 
that in the days before porcelain artifici al 
teeth were made, n atural extracted teeth 
were used 011 pl ates as su bstitu tes fo r 
lost teeth . These n atural teeth, wh ich 
were comple te ly de tached f rom any cir ­

culat ory influenc e from withi n, decayed 
ju s t as did t he i ndiv idu al ' s own teeth . 

On e of the arguments lllost f requen tly 
used as con troverting t he stateme n t tha t 
a clean tooth does not decay is that ca­
r ies-free tee th are seen in t he most filthy 
m ou ths. This argum en t is n ot only fun­
damentally weak and illogical , but i t is 
ana logous to the decep ti ve belief that t he 
unclean often escape con tra d ing fi lth 
di sease, consequen try body hygi ene is in­
effect ive and ther efore un necessary. 

If it be t rue th at a clean t ooth does 
not decay, and if "i t be true that tooth 
decay begin s ou the ex posed surf aces of 
t he teet h-more specifical ly those sur­
faces not accessi ble t o the cleansing pr oc­
esses- it logi cally fo llows tha t mouth 
clea n liness affor ds t he best protection . 

It is n ot m y "on ten tion tha t t ee th call 
be kept clean 'oni )' by the toothbrush and 
the dentifrice, I state d befo re t hat, the 
chewing of food had a. scour ing effect 
up on certa in surf aces of th e t eeth , bu t 
that others, such as t,he i n-bet ween s ur­
l' aces, were not ex posed to these scouriu g 
'iufl ue nces, It is not at all impossible that 
th e immuni ty to decay of th e six lower 
f ront te et h m ay offer a clue as t o how 
t hese in- between surfaces m ay be p ro­
tooted , 

It .is a m at ter of eve ryday obser vation 
that all ind ividua l m ay have alm ost ever )' 
ot her tooth invo lved "in decay an d show 
a complete absence of any Stich in vol ve­
m en t in hi s six l ower f ront te eth . T hi s 
"i mm un ity is so common t h a t I dare say 
few in this au dience have any cavi ties 
in the se t eeth. Wh en t hese teeth do be­
come decayed i t is a certain in dex o f an 
extensi ve, an d f reque ntly a hop eless, in­
volvement 01: all of the othe r t eeth , Wh a t 
is it t hat prov ides thi s im muni t y ? If it 
is a nu trition al f actor conveyed th rough 
the internal circula t ion of t he tooth, why 
does not t he same influence affec t t he 
othe r teeth ? 

Re asoning f rom every angle, we cannot 
escape the con viet.ion th at the influen ce 
is environme ntal ra t her than a r esis tin g 
factor wi thin the tooth. 'I'h ese teeth are 
of the same su bstance <1S are t he other 
teeth ; th ey ar e surroun ded by t he same 
st ru ct ure ; their for m is essentia lly the 
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same; somew hat differ ent, t o be sure, but Dr , J ames E win g, t he presi dent of th e 
medica l board of th e hospital, sums up Iri s n ot su fficient to j ustify t he deduction 
ge nentl prevent ive advi ce in t wo very s imple , 

that the too th 10TIn prov ides the imm u­ eas ily a dopted reco mruen da tions : 
ni t y. F iest , ha bi t s of moderation in eating, d rink­

When th ese teeth do decay, i t is al­ ing and smo king; a nd 
Second, liberal water wavs all the in -between sur faces and n ot t he nse of soap an d 

on the skin an d in a lI accessible cav ities ofon 't he eas ily clea ne d areas . th e body. 
I do n ot questi on t he importance of 

nutri tion as a prevent ive or arresting 'l'his sound ad vice of Dr. Ewing ap­
age nt in den tal decay, bu t I am con­ pli es equally well to t he p roblem of the 
vince d tha t it s influen ce m ust be exer ted preveu ti on of de n tal decay. 
first during the period of t ooth develop ­ III su mmariz lng this n ecessarily brief 
ment, arid t hat any subsequent immuniz­ presen tation, I desire to impress upon 
in g factor will be concerned with en­ you t hat: 
vironme ntal con ditions. Immunity to dental car ies in civi lize d 

'That dental decay ma y p ersist ill spi te peo ples is ra re indeed. 
of our bes t effor ts toward oral hygi ene That individuals who habi tu all y d is­
does n ot d isprove our claim, but i t is regard prescribed diets a re fre quently ca­
an admission t hat we have thus fa r been ries-free to a hi gh degree. 
un able to a t t ain th e dearee of clea nli ness That) Oll the ot her hand, indi vidu al s 
n ecessary t o tooth pr otec tion. who fa ithf ully foll ow prescr ibed diet s 

Wh en we review the h istory of the f reque ntly s how a hi gh degree of suscep­
search for t he ca use of den tal decay, we ti bil ity, 
cannot escape t he t hough t th at , in some Th at memher s 01 the same household 
res pects a t leas t, it is si m ilar to t he on iden tica l diets will show wide var ia ­
search for t he cause 01 cancer-both ad­ tion to sus cepti bili ly a ud imm un it y. 
rnit tedly complex problem s: You will r e­ That t he belief that isolated groups 
call th at at various times di et has been owe t heir i mmuni ty to den ta l ca r ies t o 
br ought forth as a causative factor in diet alone is an opinion not supported 
cance l'. and who knows but that i t may by Pl"OOI. Ther e are ot her I 8ctOl'S that 
ye t be' sh own 10 bear an impor tan t re1<{­ must be taken i n Lo accou nt. 
t ionship ? 'I'ha t such au thorities in t he nutri­

In this couuection and as a con clusion t ion al field as H ess, B un ting, E ddy an d 
to m y p art in the debate, I quote from ot hers have r ecently admitted that the 
t he ]Veui Y 01,k T imes of February 20, problem wa s still un solved . 
1934 .' I n an ed i tor ia l on that date. com­ T hat clin ica l obse rve rs support th is 
men tin g on t he work a t the Me{nol'ial view and. t h at un til a proved di etary 
H ospi tal in thi s city, which) as you know, formula is ava ilable, the best prot ecti on 
is one of Lhe leadin g cance r r esearch in ­ again st dental caries is mouth clea nli­
st itutions in th e world, t he Times says; ness. 

-AFFIRMATIVE 

M AURIC E WILLIAM, D .D.S ., F. A.C.D., Ne w Y ork, N . Y. 

As the l ast speaker for t he affirmative, t lemeu who un dertook to defend the n eg­
my task ha s bee n greatly sim pli fied by ative are now con vinced th at "a. clean 
my colleagues who prece ded me, I am tooth does no t decay." An d wh at may 
conv inced that this in telligent au d ience seem s till mor e surpr is ing, I am con - . 
has been conv inced t hat " a clean t ooth vincc d an d my colleagues are conv inced 
does not decay." More than th at; I am tha t a "clea n tooth does n ot decay." I 
convinced that the di stin gui shed ge n- su bmit that, whe n t he affirmat ive on an y 



866 THE DENT AL C OSMos -75TH ANNI V ERS ARY 

question can convince i tself that it s posi­
ti on is soun d, no further proof is n eeded 
to comp letely establ ish it s case . 

Si ncc both t he affirma tive an d th e neg­
ative are at la st C011\1inC8d that "a clean 
to oth does not decay," there is li t tle 
further to be said, an d the deba te is won 
an d closed, I am re min ded, however, t hat 
I h ave been allowed fifteen minut es 
which should be pu t to pro fitable u se, 
and to what better purpose cou ld I ap­
ply t he time st ill available to m e than 
to submit a l ew suggestions which the 
gentlemen for th e n egati ve m ay Ilnd 11SC­
ful in future debates on t h is question, in 
whi ch I am qu ite SUTe they wi ll be de­
fending the affirm ative. 

I woul d therefore sugges t, fir st of all, 
t ha t th e full im pli cations of the su bject 
shou ld be pointed out an d clearly stated, 
so that all a udience m ay obtai n an in­
telligent understanding of the degree to 
whi ch th e public welfare is involved in 
t he question nnder discu ssion. F or exam­
ple, we are di scussing clean teeth an d 
dent al ca ries . I s th is, t he n, the full sig­
nificance of th e subjec t and is i t entire ly 
devoid ot a bear ing 11pan the bro ade r 
fields of ge nera l health and system ic d is­
ease? Su ch a narrow vie w would betr ay 
woful ign oran ce Dr t he findin gs of ad­
vance d m edi cal science. Scien tific r e­
searc h has traced m an y se rious sys temic 
di seases to infections or igi nating in the 
mouth and te eth . D en tal caries is a. dis­
ease of the t eeth, an d di seased teeth have 
often indu ced di sease in v ital organ s of 
t he bod y, undermi ned heal th and vitality 
an d sent to prem ature g raves m an y fine 
men and wome n who were cut off at a 
period of greatest useful ness to t hei r own 
families an d to socie ty. Such a re the 
tragi c di scoveries of modern medi cal re­
searc h, and the se discoveri es t each t he 
in escap able lesson t hat we can D O longer 
r egard den tal car ies me rely as a disease 
of t he te eth ; we must recognize it as a 
disease wh ich lIlay prove R m en ace to 
life. 

It is app all iug to con template t hat, of 
all t he diseases that afflict mankind, den­
tal car ies is t h e m ost prevalent. Mor e 
than 90 p er cent of om children are af ­
flict ed with it. De nt al caries is su btle, 

in sidi ous, rel entless ; it a t tacks th e child 
and undermines t he JU an. 

Must man kind conti nue to fa ll victim 
to th is deadl y ene my 0 1' is there gTOu nd 
for hop e that we may yc t con quer this 
men ace as m an ha s con que red countless 
other s in h is ilge-Iong struggle with hi s 
env i ronme n t? T he an swer rests with sci­
ence. E mancipa tion from den tal cari es 
i s p ossibl e only if we discover it s secret. 
As the fir st an d fnudumental step in a 
successful cam paign against thi s scou rge, 
scie nce must set itself t he t ask of (lder ­
mining it s cause. 

Wh at is t he cause of dental caries ? 
'What re la tion does th e slogan , " A clean 
too t h does not decay" bear toward the 
possibl e cause of de n ta l car ies? Was th is 
slogan conce ive d mer ely as a bright ide a 
an d did it " j ust g row, " l ike T opsy ? Was 
th is slogan broadcast to the public be­
lore 0 1' after scien tific research into t he 
cause of dental caries? Be it ever reme m­
ber ed t h at man y years of scie ntific l'e­
sea rc h devot ed to au in vestigation 01 t he 
cause of dental caries const it ute the 
foundation an d justifi cation for th e slo­
ga ll "A clean tooth does n ot decay." 
Moreover, this con clus ion does not rest 
up on Lhe find ings of one man . Mill er, 
Blac k, Williams-each an outstand ing 
scienti fic investign tOl'-have indep en ­
dently arrived a t the same general con ­
elus ion . 

D oes cl inieal expe rience an d seie n tific 
investigation carried f orward .s'ince their 
day suppo rt or r efute th e find ings of 
those s tuden ts? All r ecent observers have 
corroborated ih e find ings of Miller, Black 
and Williams; fin dings whi ch indicate 
that dental caries seems to possess a p e­
cu lia r affini t y for certain surfaces of a 
tooth and is qui te indiffer ent to th e oth er 
surfaces of t he same t ooth . This discov ­
er y marked an epoch in the progr ess of 
den tal science . It p aved th e w ,t)' f or 
f urther discover ies, Ther e r em ained one 
g reat qu estion for dent al science to an ­
swer. That question was, Wh y this se lec­
tive affi nity ? Wh y does den ta l caries at­
tac k onl y · certa in surfaces of a tooth? 
What con d itio ns arc present on or about 
th e sn rfaccs so attacked P Wh at cond i­
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tion s ar e pr esent on or ahon t t he surfaces 
dental caries fa ils to at tack ? If we can 
di scover th e an swer to these fundamental 
questions, we have discovered the secret 
of dental car ies. 

'I' he quest for an answer revealed tha t 
dental car ies possesses an affinity onl y 
for those sur faces whi ch pre sent two spe ­
ci flc conditions. Those tw o conditions ar e 
(1 ) stru ct ur al and (2) pr oximal . The 
str uctural sur faces are invari ably rough 
and depressed, and becau se they ar e 
rough an d depressed serv e as a trap for 
food debris. TIl e biting surfaces of pos­
terior teeth OTe of t hi s t ype. The prnxi ­
mol surf aces ar e neither rough nor de­
pr essed and in cons eque nce can not of 
themselves ser ve as 0 trap for food debri s; 
but their anatomical r elation to their im ­
mediate neighbors serves to create me­
chan icaI t rap s f or fooel. 

Since dental caries possesses an affinity 
only fo r rough, depressed and proximal 
surfaces wh ich trap food, what can be 
the relat ion betw een t his trapped f ood 

* * 

and dental cari es ? It has been establi shed 
that acid-pro ducing bacteria and tr apped 
parti cles of food must always be pr esent 
befor e dental carie s can at tack any sur­
fa ce of any tooth. Now, any surface of 
an y t ooth whi ch traps food is not clean 
And if dental car ies attacks .that tooth, 
it will he this unclean surface which will 
be attacked an d whi ch will decal' . Con­
versely; any surface or any tooth which 
does not trap food is clean, and dental 
caries cannot attack auv clean surf ace of 
an v tooth: ihcse clean surf /weB therefore 
do"not decay. If all the clean surl'aces of 
all th e teeth do not decay, ar e we not 
forced to the inevitable concl us ion tha t 
"a clean tootb does not decay " ? 

Mill ions of te eth 113ve been saved ; the 
health of thousands or men. wom en and 
ch ildre n has been serv ed through this 
ben eficent sloga n. OouId any one con ­
cei ve of a rnorefittin g memorial to the 
great men whose painstaking scien ti fic 
investigations in spired the slogan, "A 
clean to oth does not decay ." 

* 
NEGATIVE 

E. V. 1'ICOoLLD1<l, lVI.D. , Ph .D ., Sc.D ., Baltimore, Mel 

IT is the pu rpo se of this debate t o set 
forth the present state of ou r kn owledge 
concerning the su bjec t, "Resolved : 'I'hat 
a clean tooth docs not decay , and that 
mouth cleanliness affords the best known 
protecti on against dental cavies ." T her e 
are several aspects of this question on 
whi ch wc possess very defin itely estab­
Iished f acts, which I sha ll oonsid er as 
conc isely as possible . 

DIET AND TOOTH ST R UCT URE 

There is, I belie ve, no di fference of 
opinion among in vestigato rs on the re ­
lat ion of tl1e stat e of nutriti on d ur ing 
tooth development to the st r uct ure of 
the tooth . Diets of a chara cter unfavor­
abl e to calcificatio n of t be osseous sys­
t E.1l1 te nd to cause t he fo rmation of hypo­
plastic t eeth, characterized by deficiency 

in hardness, pits and fissures and other 
physical qualiti es wh ich would be ex­
pected to render th em m ore suscept ible 
to the est ablishment of th e carious pro c­
ess than would be te eth of perfect st ruc­
ture. M. Mellauby, in a long study worthy 
of high praise; appears to h ave estab­
lish ed that there is generally a r elation 
betw een t ooth s tructure an d suscept ibil­
ity to dental car ies. Her hypothesis is 
that primary s tructur e and in cidence of 
car ies are di rectl y associated. Since thi s 
is true in most cases, but not in all , she 
formulates a second hypothesis; which is, 
that there may be a change in resistance 
after a tooth is eru pted, whi ch is indi­
ca ted by the char acte r of t he secondary 
dentin. Only about 2 per cent ol 1500 
human t eeth examine d were gross excep­
t ions to these two hypotheses. 

Sin ce there is a d irect r ela tionship he­
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tween body chemis try and tooth stru c­
ture, if th ere is pro vided by Nat me any 
protective mechani sm, wheth er from 
within, th rough the nourishment of the 
tooth as reflected in the character of the 
dentin, or from without, as reflected in 
the environmen t th rough condi tions in 
the mouth, we should expect that such 
protective mechani sm would fnnction 
most effecti vely when the body chemis ­
try is such as, during the developmental 
period, would cause th e formati on of 
teet h of perfect structure. Sin ce body 
chemistry is known to be profoundly in­
fluenced by the char acter of the diet, 
val idity of Lhe hypotheses of Mellau by 
can hardly be denied ei ther on th e basis 
of logic or experimen t. Regardless of the 
ultimate explanation which ma y be ac­
cepte c1 by inv estig ators conce rning the 
chemical nature of th e PTo Lecti ve mech­
ani sm which, und er favorable condi tions 
of diet, tends to protect th e tee tb from 
decay, th e eviden ce that there is such a 
mechani sm appears to be fully estab­
lished. 

HYPOYLASTI C TEE Tl:l DO NOT N E CESSA­


RILY DE CAY
 

That hypopla sti c t eeth do not neces­
sarily decay cannot be denied. This f act 
is one of the strouges t supports for the 
view that tbere is some pro tocti ve mech­
ani sm which protects teeth from decay. 
The most obvious possibili t ies as to why 
such teeth may escape decay are (1 ) ab­
sence of aciduric microorganisms; (2) 
absenee of fermentable residues in con­
ta ct with the t eeth ; (3 ) good response of 
dentin to rrritation. 

One could quote wor kers of distinction 
in suppor t or in refutation of any sta te­
ment concerning th ese three f actors in 
relation to tooth decay, and sinc e Dr. 
Merritt will consider mouth cleanliness, 
I shall call your attention to the studies 
of Boyd and Drain and th eir co-work ers, 
to offset the expressed views of Bunting, 
and emphasize only the work of Mel­
lanby, Price and others whi ch have a 
bearing on possibilities 1 and 3. 

Boyc1 and Drain conclude : (a) B. 
acidopbilus and other organisms of 
equivalentl y high acid -pr oducing power 

lllay exis t in large numbers in mouths 
persistently fre e from active caries. (b ) 
Childre n receiving diets of a nature such 
that cari es becomes inactivated and re­
main s so, show 110 characteristic change 
in the morphological nature of the oral 
flora or in th e acid-produ cing capacit y 
of the organisms. (c) The incidence of 
B. acidophilus and all other organisms 
having similar acid-producing ability ap ­
pears to be as gr eat in fr equ ency and 
numbers in the mouths of child ren re­
cei ving conti nuously such protective diet s 
as in the mouths of those whose diet is 
not supervised. (d) No available facts 
demonstrate th at bacteria can of them­
sclves in du ce cari es in the Leeth of )11­

dividuals whose diet is adequate. 
Concerning th e chan ges in th e char­

aet er of secondary dentin , there should 
be no difference of opinion. The illus­
t r a tions given by Mellanby and by Price 
show that very dense denti n may be 
formed as a response of th e tooth to ir­
ritation, and so tend to wall off the prog­
ress of cari es. Such deposition of see­
ondary cl entin is th e usual thing in lower 
animals, whose t eeth ar e 'worn away by 
attrition . 'file fact is fully demonstrat ed 
that qualitatively t he same principle 
hold s in man . The fact that thi s resource 
fail s in th e majority of human mou ths 
in region s where tooth decay is rife and 
th at th e diets of people high ly suscept ible 
to decay of the teeth ar e almost univer ­
sally of th e type which Mellanby calls 
"non-calcify ing" lend s st rong support to 
the view that failure of th e protective 
function of dentin is an expression of 
deviation fr om the norm al of the body 
chemistry . Mellan by's illustrations show­
in g differences of st ructure of extracted 
human teeth as infln enced by diet seem 
to establish the existence of a protective 
mechanism [rom. withl:n the tooth . 

OTH ER P OI NTS ON WHICH THERE I S A 

CONFLIOT OF VlEWS 

Th ere is conflict of opinion on th e f ol­
lowing points : (1) the protective func­
tion of t he saliva ; ( 2) the protective­
function of mucin against caries ; (3 ) 
the relation of vit amin C to susceptibil­
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i ty to den tal car ies ; (4 ) t he sign ificance 
of an op timal intake of calciu m, pb os­
phorus an d vitamin D in prom oting ca­
ri es immunity. 

Sa liva is asecretion of g rea t va riab il­
ity of com posi t ion . Although th er e ar t' 
reco r ded analyses wh ich show on the av­
erage a sign ifican tly high er calciu m and 
phosphate con tent or saliva ill ca ries- im­
muue as compared with car ies-suscep tible 
per sons, no convi nc ing argumen ts can be 
based on th ese s tud ies at presen t becau se 
of the availa bi lity of m an y conflicting 
data. 

It appears to me that the data resp ect ­
in g the possible role of vit am in C in de­
termining susce ptibility t o dental caries 
are not sufficiently convincing to warrant 
basin g any ar gu ment s on ei ther side of 
this (1 ebai.e on this Iactor. T he r ecorded 
exp erime nts desc r i bing the I uvor able d­
f'eers of g iving large doses of ora nge juice 
ha ve the defed that othe r sources of vit a­
min C have n ot yet been tried, an d 
ora nge juice so treate d as t o dest roy i t s 
ascorbic acid conte nt, leaving the r esults 
to turn upon the in or gani c- moiety, in­
cludi ng tb e alkali zin g value, h as not been 
tes led. Fu rt hermore, th e fact th at p r imi­
ti ve Eskim os, whose immuni ty t o caries 
is hi gh , subs ist up on a low vi tam in C 
diet, poiu ts stro ng ly to the exis tence of 
othe r dietar y factor s of greater impor­
tan ce. This state ment is m ade with a f ull 
appreciation of the fac t th at in man as­
corbic acid is of th e grea test importance 
for main taining t he h ealth of th e pnl p 
struct ures, especia lly the cap illar ies an d 
odo nto blas ts, an d there can be littl e 
doub t that defici ency of ascorbic acid wi ll 
impair the funct ion of the den ti n -for m ­
in g cells . 

CALGT U .lVI, PHOSPH OR US AND VI T AMI N D 

R elati ve t o the im por tan ce of tbe in­
t ak e of calciu m, phosphorus an d vitamin 
D in increasin g resistance, I can spea k 
f rom expe rience cove ring man y years . My 
own expe rience is limit ed to st ud ies on 
the ra t, hut th ey confi rm in every re sp ect 
th e hu man st udies mad e by othe rs . 'I'hi s 
expe rie nce is in harmony i n every resp ect 
wit h t he f ar m or e extensive st u dies of 

Mellanby, wh ose hypotheses h ave been 
se t forth abo ve. Both human and r a t 
st udies seem to est ablis h tha t a di et of 
the calc ifyi ng t ype not only tends to in­
sure t he fo rma tio n of t eeth ha vi ng per­
fecti on of: s tructure, but lik ewi se pro­
motes th e ma in ten ance of t hose phases 
of boel y chemis t ry which affor d the gre fl t ­
est protecti on to t he t eeth against car ies 
throuahout li fe. 

It i-; well kno wn t ha t in t he abse nce of 
su ffi cien t vit ami n D, calc i um absor ption 
is impaired , aud that th e ph ospha te-ion 
con cen t ra t ion of th e blood ten ds to fall 
below thc opt imum . The principle is well 
established t ha t t he composi tio n of the 
secre tio ns of th e glands is chanzed to a 
f airly marked deg ree r eflectin g the 
changcs in the compos ition o f t he blood. 
No one h as succeeded in securi ng twen­
ty-four-hour samples of S~liVR DOl' of sa­
liv a eluring sleep. No adequ ate st udies 
are avai la ble of the exten t of vari ation of 
com posit ion of m u cin , whi ch, because of 
the p osition of Hie mu cin ous gla nds, 
would ap pear to be provid ed especially as 
a pr otective coa ti ng for th e teet h, 

Anyone f amili ar with modern phys­
ical chemis try can sca rcely beli eve th at 
the con stan t presence of calc ium an d 
phos pha te ion s in saliva is without sig ­
nific ance . Any r cla ti vely insoluble min­
er al 1S protected agains t su rface di ssolu­
ti on when in con tact wi th a solut ion 
contain ing a favor able concentrat ion of 
t he ions which it is capa ble of givi ng off 
to th at soluti on. The substance of ena mel 
1S ca pa ble of dissociation in to th ese ions, 
hen ce a p ro tective fu n cti on of cal cium 
and ph osphate ions appe ars t o be sig­
nifica n t for protect ing th e in tegri ty of 
t he enamel. 

Si m ila rly, the hi gh buffer value of sa­
li va would ap pear to he importan t, n ot 
only for th e purpose of maintaining a 
proper m edium f or arnylolytic act ion of 
sali va, hut fo r the neutralizati on of aci ds 
originating fr om fe rmen ta t ion of f ood; 
especia lly for protecti ng the t eeth ag a ins t 
dec alc ificat ion. If suc h were 110t th e case, 
wh y should t he saliva of cattle and other 
ruminants, whose saliva conta i ns no 
sta rch-digesting fer men t, have a hi gh 
buff er OJ: acid n eutralizing value? 
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T he fu nction of vitamin D in l'eg ulal­
ing the pr ocess of calcification t hr ough 
its control of calci um abso rp tio n and of 
the phospha te conten t of t he blood is so 
well estab lished that it needs no discus­
sion here , 'I' he sim ple t heory here pre­
senhlf] Iits well wi th the observed fact 
that de ntal ca ries can be controlled 
through die t, and a ppears to sa tisf ac­
lori lj explain all experien ce of investi­
gator s in t hi s field. 

All the cavi Lies of the body are pro­
tected bv t he secret ions wh ich bathe 
them. The car i s covered with wax ; the 
tears protect the eyes; the s tom ach mu ­
cosa is covere d with mu cus whi ch u nder­
l ies the acid -p epsin system which di gests 
food. T he presence of a nentralizing 
power and it h ig h conl(' Il t of calcinrn an d 
phospha 18 io ns re flect s agaiust t he view 
that saliva ha s no pro tective p ower on 
the teeth, 

THE E XPEHlEN CE O le PJUMlT!.VE P J<;OPLE 

Dr. Price will pre sent his own stu dies 
OL1 several primitiv e peoples , wh ich sho w 
clea rl y th at i t is a gen eral ru le t hat suc h 
peop le h ave a low incidence of dental ca­
ric's while subsis ti ng on th ei r native diets, 
whi ch vary widely in natu re in di fferen t 
geograph ica l env ironments, but become 
suscep tible to caries when they come i nto 
conta ct wi th a tra ding-post and secure 
;1 food supply si milar to that eaten by 
man in high ly organ ized society where 
tooth decay i s ram pan t. The diet in im ical 
to Lhe he alth of t he teeth coutains an ex­
cess of refin ed cer eal fo ods, sugar, ctc., 
aud too li Ltle of what I have called the 
" protecti ve food s," vi,!:" milk, egg~ , meats 
and t he leaf y t ype of vegetables. r shall 
call your attention to a few older obser­
vatious which illus trate thi s fact. 

The primi ti ve E skimos have been so 
frequently di scussed t hat I sha ll n oL 
dwell upon their exper ien ce further than 
to say that when t hey had changed t heir 
diet in t he manner j ust descr ibed; in 
Alaska and Labrador, they becam e 
highly suscep tible to denta l caries. T he 
peop le of I celand had a low incidence of 
toot h deca y u n til the island was open ed 
to wor ld trade and th e European and 
American type of diet cam e in to general 

lise. T h is event was followed by a marked 
ri se in incidence of dental ca ries. 

I n Kenya, Zanzibar, Southern R hodesia 
and J olia nncsburjr, Orr an d Gil ks, Mel­
l anb y and ethers h ave observed native 
t ribes living un der primi ti ve conditions 
and ot he rs i ll con tact with civilization, 
and without exception have fo und the 
Id ler t o have a markedly hi gh er inci­
den ce of tooth decav than the former. 
Mcllanby giv es a good accou nt of t hese 
s tu d ies. 

The I sland or T ristan da Cu hna is of 
special in t er es t. 'I'h ere, isola ted in the 
South Atlan tic ocean, the 163 natives 
subsist upon fish, potatoes, eggs and 
mi lk, wh ich arc all abundant, an d green 
vcgeta bles durin g the summer. We should 
expect t his diet, rich in mineral elements 
and the fat- solub le vi tam ins , to pro ted 
the teeth again st decay , Th ese people 
were j uspected in 19,26 by 3i fl rshall and 
Sampson , and i n 1n z by Marsha ll and 
MoOT'? Alth ough they do not clean th eir 
Leeth, 128 out of 154 m ou th s wer e per­
Icct, On ly one decayed deciduou s to oth 
was seen io sixty- two chi ld re n. Only five 
deca yed per man en t teeth were Jonn d in 
peo ple under thirty-th ree yea rs of age , 
while above that ag e twenty-nne out of: 
f orty-f our people had perfect mou ths, 
T ar tar was f oun d on the teeth in sixty­
seven mouths. 

The Mao ri show i n t he sku lls of f ormer 
generati ons Hilder 1 pe r cent of car ious 
teet h, bnt suffered equally with E nro­
pcans wh en their diet became similar. 

Boyd and Drain and thei r co-workers 
reported a p rolonged study of forty -five 
ch ildren. 'I'hirty-fonr of th ose were on a 
weighed diet prescribed for th e purpose 
of preventi ng de nta1 car ies. 'I' hi rty-t wo 
of t he ch il d ren showe d n o evidence of 
ac tive ca ries ; six ha d no cavities; the re­
m ainder had. arrested caries . Repeated 
den tal exam inatio ns over months and 
Yf:fU'S established the constanc y of their 
dental st at us. 

Mollanbv, in her institutiona l studies 
in Bi rm ingham, by t he adrni n is t ra t iou 
of cod-li ver oil reduced the initia tion of 
car ies from 3.976 to 1.8 25, th e spre ad of 
old car ies f rom 0,529 to 0.186, t he spread 
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of ca ries from 01-.5 to 2.0, th e ill cre ase ill 
"deg ree" of caries fr om l. GG 'l to 0.302. 
She in cr eased the r elative " har dening" 
or arrest of caries f ro m 0.058 t o OAorl. 
Th e results of Boyd and Drain ar e of the 
same or der. 

At th e Univsrsitv of T oronto. Drs. 
Tisdall, Anderson add Agn ew and 'other s 
have re cently r eported a ll extreme ly im ­
portant investigation which again em ­
ph asizes the soun d ness of th e views of 
Mell anb y. They con clu de t ha t the ad­
min istration of vit ami n D iu the form of 
irradiated ergostero l t o chi ld ren li ving 
un der good hygienic and di e teti c con di­
tio ns m arkedly decreases dental car ies. 
Their results are sum ma rized as fo llows: 

(1) The num ber of cavi ties or igin ally 
present i s not an i u dex of susce ptibi li t y 
t o n ew cavi ty format ion. 

(2 ) The effect of vitamin D in r edu c­
ing the number of new caviti es per ch i ld 
and in red ucin g the number of ch il dre n 
who de velop new cavities has been sho wn 
t o be s t ri king in th e chi l d ren of from 
three to t en years of age. 
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(3 ) Vitamin D is equally effective in 
red uci ng n ew cavi ty form ation in bo th 
dec iduo us and p ermanent teeth. 

(4) The favora ble effect s of vi tam in 
D were as appare n t within t he family 
group as in the child ren n ot withi n the 
f amily groups. 

I approye of mouth h ygiene on gen era] 
p rincip les f or the sam e re ason th at 
approve of body cleanliness . I agree with 
Dr. H yatt that pits anrl fissu res predi s­
pose to car ies, but I wish to st at e em­
phatically that pits and fissur es are 
cause d by faulty di et duri ng the develo p­
mental period . I believ e t hat any effective 
program of p reventive dentistry nms l be 
based up on a diet ary r eformation by the 
nation which wi ll in sure (1) p erfection 
0.1 t ooth s tr ucture ; ( 2) continued health 
of the pulp s tr ucture th rough abundance 
of ascorbi c acid; (3) blood che mis try, 
which will be refl ect ed iu 11 sali var y 
che mistry optimal for protectiu g t he 
tooth su rf ace. This can on ly be accom­
pli she d th rough an abund ance of calcium, 
phosph orus and vitamins D and A . 

NEGATI VE 
WEST ON A . P nrcn , D.D.S. , M .8., B.A .C.D ., Cle velan d, Oh io 

On.u, cleanliness is not llse besi lcnouni 
means for the control of dental caries 
7j e C(~1IS e : 

(I ) It is not N ature' s m ethod. 
(II ) Immuni ty and suscepti bility can 

be clinica lly altered at will by m odifyi ng 
the n utriti on. 

(IJ!) The cont rolli ng fa ct or s f or im­
))]11 ni ty can he sh own to be in t he sali va 
and can be traced from pl ants to animal 
ti ssues and ser a . 

(I V ) Tooth decay is not a diseuse, but 
a sym pto m, l ike many ot her degenerative 
processes. 

(1) 1T I S N OT NATURE'S J,mTHOD 

Since p1"imdive man h as had hi gh im­
munity to dental car ies he becomes our 
control in the great exper ime n t of ci vil­
iznti on. It is essen t ial, ther efor e, that we 

st u ely the controlling f act or s in h ":'~ en­
viro m neut, of whi ch he is the product , 
and Ll." C th ese as our ya rdstick for s tudy­
ing' m od ern civ ili zat ion . F or thi s I h ave 
stu die d r emnants of sever al primitive 
ra cia l s tocks wh er e their ph ysical isola­
ti on ha d sheltered them from th e in­
flu cuces of our modern ci vi lixa tiou, and 
by s tudying them and thei r food s an d 
their m ethods of Jivi ng . cer tain under­
lyi ng factors fire found to be common io 
all the se pri m it ive g ro ups; even though 
they were li vin g in d iffer ent couutries 
aud all ver y diff er ent foods. This permits 
us to critically anal yze modern civiliz a­
tions at their points of contact with the 
primi tiv es and, by s tudying th em and 
thei r p roblem s with the st an da rds of the 
immun e prnnitiYes, note th e f actor s 
wh ich ar e con tri bu t ing to deutal caries. 
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By st u dyi n g th e childre n in Iou r iso­
lated val leys in Switzerland ; L oet­
schen tal, Vi sper terrninen, Grach en and 
Ayer in the Swiss Alps, I found the in ­
ciden ce of dental car ies to be only 4.6 
per cen t of the t eeth st udie d . H ere oral 
p rop hylax is and modern equipmen t 10)' 

practi sing it wer e la r gely unknown, At 
St. Moritz, h owever, at ap proximately 
th e same alii tu de, whi ch is a hi ghly mod ­
ernized comm unity with excellent train ­
ing in oral pr oph ylaxis, the inc idence of 
car ies was 29.8 per cent of t eeth st ud ied. 
At Vissoie and Zin nl, whi ch wer e par­
t iall y mo derni zed, 22 per' cen t of the 
teeth exam in ed ha d been at tacked by 
dental caries. At Herisau, in th c plains 
country of Swi tze rl an d, also a highly 
mod ernized commnuity wi th sp len did in­
st ruction and equipme n t fo r mont h 
cleanliness, t he inc idence of car ies was 
211.7 pel' cen t of th e teeth exa mine d.. 

Similar st udies were ma de in the Ou ter 
H ebrides off the west coast of Sco tla n d 
an d r eveal ed that in the isola t ed di stricts 
of t he I sles of Lewis and Harris onl y 1.2 
per cen t of t he teeth exami ned had been 
attacked by dental car ies. Oral pr ophy­
laxis was almos t unknown . In the ports 
and moderui zcd sections th e in cidence 
of dental car ies was found to be 30 per 
cent of t he teeth exami n ed. 

T he na tu r al foods avail abl e I or these 
two primitive grou ps were very different 
i u origin bu l" sim ila r in chemical con­
tent , as will presently be sho wn . 

S imi larly, st ud ies were made of r em ­
nants of th e pr imiti ve Eskimos and In­
dian s 'of Alaska an d northern Can ada 
and of th ose indi viduals of thcse g ro ups 
who RTe at tbe point of contact with 
modern civilizat ion . The E skimos of 
western and n orthern Alask a wer e 
reached by airplane and for several 
groups wh o h ad been but li tt le in fluenced 
by modern civilization , h enc e li vin g en ­
ti r ely on nati ve f oods , the per cent of 
teeth found to have been attacked by den ­
t al car ies was 0.09, that i s, on ly tw o teet h 
on t of 2] 38 in seventy-two individual s. 
No efforL apparen tly h ad ever beeu made 
at oral p rophy laxis in t h ese g ro ups. 

At the point of con tact with modern 
civi lizatio n, wh er e a go veTnme nt supply 

boat come s once a yea r to p rovis ion a gov­
ern men t s ta tion, th e in cidence of car ies 
among the local E skimos in creased to 
13 p er cen t of th e t eeth, or 391 tee th out 
of 2,254 in eighty-one inch vidual s. At 
thi s poin t ora l proph yla xis was being 
t augh t and pra cti sed and, i n spi te of i t, 
the inc rease in den tal car ies was 144­
fold . The con trolling fa ctor s in produc­
in g t hese ch anges will p rese n tly be shown 
to be nutritional. 

The natural -Iood of t he primiti ve E s­
kimos was alm ost ent irely the animal lil'e 
of th e sea . . 

Similarl y, quite p rimiti ve Indians were 
sought for and found in northern Can ­
ada wh o were l iving practically ent irely 
on wild animals. 'I'h eir ph ysical isola ­
tion from th e infl uence of mod ern civil i­
zat ion 'was very comple te . 

Three gro ups were fo und, consisti ng 
of seve n ty -six indiv idua ls with 2144 
teeth and withou t a sing le tooth having 
been attacked by den tal car ies . In a total 
of 24 64 teeth exa mi ned for eig hty-seven 
in d ividuals in Jour groups, onl y four 
tee th had ever been attacked by den tal 
caries, or 0.16 per cent . These peopl e 
kn ew n othing of oral prophylaxi s as nn­
derst ood by modern civi liza tion s, 

Fo r th e g rOll ps of t hese Indian s at th e 
point of con tact wit h m odel' 'L' ci viliz at ion , 
21.5 per cent of ] .'378 t eet h in seven ty 
individuals, or a tot al of 405 teeth, had 
been attacked by dental car ies , This i s 
an in cr ease ot ] 34-Iold. 'I' l.ese iudivid ­
ua ls h ad been ta ught oral proph ylaxis. 

Wh en we arrange the incidence of den­
tal car ies according to th e degree of eon ­
Lact with moder n civi lization and its 
food s, beginning with the coas t to wns 
an d set tlements of th e P acific coast of 
Cana da an i! Alaska, includin g Wrangell 
at th e mouth of the S likine Ri ver, from 
wh ich connec tion is m ade with Telegraph 
Creek up t he Stikine River by boot in 
the summer and then by trail over t he 
R ocky Mountain D ivide into the Inte­
ri or , we find t hat the per centage of tee th 
i nvolved 101' seve n coas t set tle ments for 
all individu als fo r all group s s tu died i s 
"l0.8 ; T elegraph Creek, 14.9 ; Dease 
Lake, ju st over the di vide, t he first in ­
side HUDson Day P ost, 9.6 per cent; 
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11 nd McD<llnes and Li ar d, th e tw o H ud ­ ical qua lit ies of th e foods which cous ti­
son Bay P osts fa r thest in the in terior, tut e th e cont roll i ng Factors. La rge num ­
3.1. :1<'01' th e most isola ted and primi Li vc ben ; of samples of ('oolls ar e coll ected for 
of these lnst two grollJls a 0 per cent or chemica ! analysis to provide this infor ­
teeth had dental caries . T h is is sh own mati on.
 
g rap hically in Fig. 1 for twen ty- four The requiremen ts 01 t he normal hu­

places whi ch r eveal th e relation 01 car ies m an for two of the several r equ isite min­

to n utr ition . end s) namely, calciu m and phosphorus,
 

Knowledge or mid equ ipme nt for ora l have been shown by Sherman - to be ap-

FIG. 
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Th is is a n arrang eme nt of g roup s of E sk imos a nd Indians in var ious st ages of m oderni zati on 
in th e order of in cid ence of den tal ca r ies. Note i ts reverse rela tionship to the decrea se 
in the use of na t !ve foods. 

p rop hyla xis are in direct pr opor tion i n prox imately two gra ms of each in sui t ­
t hese groups with the inciden ce of d ell ­ ab le chemical form in the daily diet in 
tal caries, and den tal cari es is in direct order th at the body may obt ain at least 
propor ti on t o the displacement of nati ve one gram of each per day, wh ich can 
foods with modern foods. only be accomplished when ther e is pres ­

Accor di ng ly, since t he in cidence oE en t an adequa te quantity of the various 
dental car ies is shown to be in di rect vitamins, par ti cul arly the fat-soluble 
propor tion to the utili zation of modem vita mins. 
foods t o d isplace th e n ati ve f oods, we are The quantity of these t wo mineral s 
conce r ned to know t he che mical or phys- found fr om a study of the diets of both 
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the imm uues and suscep tibles in Swi t­
zerland shows a ma rk ed r educ tion in sev­
eral minera ls as pro vided in th e normal 
daily di et, con sisti ng chicfly of en ti re 

FIG. 2 
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Two mi neral s and the Ia t-solu blc a ct ivators 
on ly are show n for the d ie ts in Sw i tzcrlaud 
for corn par ison o f t he marc p rirui t.ive wi th 
t he moderui zecl g ro u ps. 'J'JJ(' ~ (' were m os t ly 
c h i Id ren se ve n t. tI .• ixteeu years of age. 
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DAllY DiETS HEBRiDES 

2000 CA LO RiES 

G~5 OA I 1~ ;oi ' T 
Iv iT.<:.-

:1 ! . tt 
k-...... 

2 
, 

\ 
\ 

\ \ 

1 
, 

~1 . ~ \ , -
n r ¥ k~ o. ..., ,;~ f-3*,T 

PRIM MlJRN !PRi MMlN PR iMMDRN 

'Two miucrals an rl t he fa t -solub le activators 
on ly are show n [or t be d iets in the Ou te r 
Hebrid es Io1' com pa rison of th e more primi­
ti ve wi th t .he m odern iz ed g r ou ps _ Th ese 
were mostly ch ild r en seven to s ix t een years 
of age. 

rye and da iry products in com par ison 
wiLh the displacin g diet s obtained from 
modern civilization . 'I'hi s decrease was 
.Erom 1.6 to 0.4 g ra ms for calc ium, from 

1.8 to 0.8 for ph osph orus and fr om + ++ 
for fa t-soluble act i vato rs to + ou a basis 
of 2000 calor ies. This amoun ts to a r e­
duction of ',;3.4 per con t for caici 11m, 55.'1 
per cent for phosph orus an d 6'1' per cent 
redu ction for th e Iat-soluble acti vators , 
'I' his change is illustrated in Fig . 2_ 

For th e Outer H ebrid es when t heir 
nati ve foods, which consis ted chiefly of 
oa ts and sea. foods, are di spl aced with Lhe 
di et u sed by mod em ci vilizati on, there 
is a redu ct ion h om 1."1 to 0.8 gra ms for 
calci um, from 3.0Ll t o 1.3 g rams l or ph os-
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3 000 CALORi ES 
Two m inera ls a nd th e fat-so luble ac t.iva.tors 

only sh own for the di ces of the Eski mos for 
compa.ri son o f the inor o primitive w i th th e 
morler n ized gro ups. Both eh i ld ren a nd 
adul ts are represented . 

ph orus and fro m +++ to + fo r f at- solub le 
acti vat ors , a reductio n of 52.3 pel' cen t 
for calcium, 5'1'_2 pel' cen t for pho s­
phor us and 67 per cent for fat-soluble 
activat ors on 'a basis of 2000 calor ies 
daily. 'I'his change is i ll ustrated in 
Fig. 3_ 

Wh en the nati ve di et s of the Eskimos 
are ch anged from the animal l ife of th e 
sea to those u sed by modern ci vil iza tion, 
there is a re duct ion from 2.1 to 0 .3 gram s 
for calcium , from 5.7 to 1.1 g ra ms for 
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lifc of the lanrl , W<lS di splaced with die t s 
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3000 CAL ORIES 
Two rni ucrals and t .hc fat -so lub le ac ti vators 

only RIe shown for th c d iets of the Indians 
I Ol ' comp a.ris on of the m ore primiti ve wi t], 
the modern ized grou ps , Doth child re n and 
adu l ts III e represented. 

as use d by modem civ iliza tion, the re ­
duction was lrum 2.3 to 0.38 for calcium, 
from 6.6 to 1.14 for pho sp horus and fr om 
+ + + to + l or fat-soluble acti vators on 
a basis of 3000 calor ies. 'I'his is a red uc­
bon of 84 per ceu t for calcium, 83 pel' 
cen t for pho sphorus and 67 per cen t for 
fat-soluble activator s. This is il lust rated 
in Fig. G. 

Det erminations were made of sever al 
other minera ls, whi ch for brevity are not 
shown in Fi gs. 2 to 6. These have in ­
el uded in the ana lysis of th e foods of th e 
E skimos and Indians th e det erm ination 
of ma gnesium, iron , copper an d iodin e. 
Th e per ceu l r edu ction '[ 01' all of t hesc 
for the two g rou ps, th e K.:l, imos and In ­
dian s, when changing frorn high immun ­
ity t o high susce ptibil ity to dental car ies; 
is shown in Fig. 6, i ll which it IVill be 
seen that th e r ed ucti on in {';! ,~h , magne­
si um, iron , copper and iodine is very 
g reat, which is doubtless quite as impor­
taut as in calci um and phosphorus. 

Th e minerals I ha w' shown La be sup-

I. 
I I. 

Il l. 
IV , 

GrOUf'! !i 

1rnrou nos . Es kim os .. 
Susccptiblcs Esk iuio s , 

Hcd uct.lon . _.
 
P erccn l redu c.l i<)~ . . .
 

>;{ 

II: I) OJllne, . Luclir ms . 
Su scepti bles Imfans 

Hcd uc tion . . . . . . 
P er cent r~d ut' i ion : ~ ~ : 

1'1 (; , (, 

Ccmpnr-iso n of Diel$ or Cari es ' O HlHW~ ~ nnd Su sccptibles 

l ;·:\I ...~ (J I . 

Vitnrnins CA r Fl>. MI' . CU Iod ine 

High 2 . 11 5 .70 
T.... sw 0 :19 I 14 ° 100 J . 2 7 

O. ( jt.7 0 . 16 
0 .0 .1I;/ 
0 0167 

(I OOOnl 
0 .00000: ,6 

M u r ~ cd 1 7, ~ .5 6 
Rl,S 80 ,0 ° 0 33 1.11 

30 . 0 86 .6 
0.0115 

,IG, 6 
0 .0001262')' 

97 .B 

~. * ~ 

Hi ch 2 ao Ii 61 0 H6 (I 68 O. 0 25~ 0 0000 240 
Low (I :19 L 11 0 .1107 0 . 16 0 .0167 0 .00000 276 

Ma rkell 1 .91 s 47 0 119 0 .52 0 .003, 0.00002121, 
1 ~ 1 .0 82 7 63.9 7 h , .::I 31, .0 eu.s 

The to ta ls of six elem ents in the vari ou s foods used for an av erage clay a.mom; eac h the iuunun e 
and suscept ible Esk imo and Jndiau gTOUp5 a r e sh ow n. a.lso the tt)!:..l r educt ion a nd 

, perce ut lLge roduo ti on . 

phosphoru s, from +++ to -I- £01' fa t-solu ­ p lied in greatly re duced amount in the 
ble vitam ins or a reduction of 86 pel' displa cin g foods as obtained from mod­
cent of calcium, SO pel' cent for ph os ­ ern oivilizat io us are building blocks out 
ph orus and 67 per cent fo r fat-soluble of whi ch anim al li fe ba s been con­
acti vators on the basis of 3000 calo ries str ucted . T he natural foo ds of the vari ­
l or their severe climate. Thi s is i llus­ ous prim itive groups con tained th em in 
trated in r 'ig. 4. bigh propor tion to the calories, or en­

For the Indians of northern Can ada ergy-pr oducing fa ctor s. Ordinari ly, bun­
th e loss 01' imm unity when thei r normal gel' appli es pri mari ly to ene rgy-prodnc­
diet , con sis ting chiefly of wil d animal ing foods. 'The primitives, accordingly, 
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like the indi vidu als of modern civili za ­
t ions , choose t he hig b-ca lor y Ioorls both 
because they easily ~ll tisfy hu nger an d 
provide ene rgy and heat. 

Since the ma i nten ance of li fe is ele ­
penden t upon at least a m inimum of 
min erals and other chemicals of which 
blood an d other bnr.ly flu ids are m ade, 
these m ust bo borrowed in -proportion as 
th o daily intake fails t o su pp ly t hem . 
T his produ ces nn t ri tiona l st ress wh ich 
a ffects the blood an d sa liva . D en ta l ca­
r ies iR one of t he el i I'ed exp ress ions or 
effec ts of th is n utritional stress. N atu re, 

F I G. 

I ha ve p r evio usly rep orted severn! g roups 
who have been so t rea te d an d in which 
den ta l ca ries ha d been re du ced m ore t han 
00 per cen t." I have been accomplishing 
th is for t en years in individuals i n clin­
ical p r actice. 

I n addit ion to indivi d uals in cli nica l 
practice, I h ave sele cted g ro ups of chi l ­
drcn in dist ri ct s whpl'c th e in dustr ia l 
dep ressi on ha s m ost sariouslv curtai led 
incom e, an d conseqn Il tly has reduced 
nut ri tinn. 8ev('r" cases fI[ rleutnl caries 
have been given a re inforcement of the' 
nu h-itiou in ordur to de termine the effect. 

7 

Th e	 d ccn leifted <1"IIU n of t y pical ca ries in .G a nd C has hci-n re minera l ized uy cha ng ing th e 
sa l iva t luough rein forcing th o nu t riti on , T he caries was n ot r em oved, A W >1,S ex tracte d 
before t r oa t mr-ur a ml SllOWS the si lver n i t ra to h RS penetnr tcd ilw d c,.';L!, ·j lled dent in . 

us \l'e sh al l see, provides i mmuni ty to 
clP"Il tal caries by mai n ta ining these m ill ­
ends and activators in n or mal balan ce. 

( II) 'UH U JN l TY AN D Sli.~GE P 'T' IHI L ITY CAN 

BE GLl NI CAJ, LY AI/r ETIED AT WILL In' 

I1IODl l'Y ING THE :NUT HI 'I 'ION . 

lI, as f'l'eUlS ind icat ed in the d at a j ust 
su bmi tte d, the l oss of imm uni ty t o den ­
tal caries is caused by aJJ inadequate 
quanti ty of minera ls and ac tiv a tors as 
provid ed in the da i ly diet, it should he 
possi ble by nu tr itional r ein for cernen t t o 
change i ndivi dual s f rom a state of h igh 
susceptibi li ty or loss of immunity to a 
state in 'which curies ceases t o be a -Iive. 

of th at p roced ure upon the lJl'ogrcss of 
the denta l car ies . This 11<1S been b ased 
up on a r ein f or cem en t of t he m in eral and 
ac t ivator con tent of the nu tr ition. 

I II three mission clinic g roups of ch il ­
dren selecte d because of thei I' h ig h 811S­

cep lihili ty t o den tal caries, who had their 
n u tri tion reinforced by the addition of 
fa t -soluble act ivators obtained f rom hi gh 
vit am in butter an d hi gh vi tamin sea 
f oods, parti cu larly liver oils, toget her 
w ith toods th a t are ri ch in the n eeded 
m iner al s ill pro porti on to t h e calories, 
the active caries has been practically 
completely cont rol lerl. T his was provid ed 
in one m eal a clay. This complete control 
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of den tal caries was accompl islrud with­
ou t mak ing allY rh lll1 gf' in the oral p ro ­
ph ylaxis program . Associa t-. I wi lh this 
reinfor eern en t of the nutri t ion th e deonl­
cific d den tin of open ca vities was re mi n­
erali zed and in p ulp s that were n early 
exposed by th e decal cifica tion process, 
Lones of n ormal dentin \ \61'e built in , 
wall i ng off the approachi ng ( aries. Thi s 
rei nineraliza tion of the den till is illu s­
trated by the ill crease in den sity, as in ­
dica ted hy th e i nability of si lver nitrate 
LCI penetra te the previously clecalci fj 'Jd 
den tin, as show n in B ig . 'I'. The den tin 
in m anv cases became so cleTl se th at wh en 
scra trh~d wi th n s (l '0.l in s tr um ent it PI' O­

wi th death. Wh ile th e aci duric bacteri a 
pl ay a ro le, thei r acti on is ri gidly con­
trolled by t he sa liva, which p rovi des the 
env ironuicnt f or the t e,)!] I. This con trol 
ha s b"f-n sho wn"," bv Jl1(; t o be associ ated 
with th e behavior o"r t he in orga ni c phos­
phor us in it s r elati on t o ad sorben ts such 
as the structure s of t he too th . 

One ph ase of t hi s is di sclosed by shak­
in g fine ly powdered d ry bon e in a sample 
of' th . sali va an d notin g i ts effect on t he 
inor ga nic p hosp ho r us level a s com pa red 
with the untreated sample. In cases of 
high im m u nity the drt~ (: 1 01 t h e powdered 
b OH0. is 1.<) markedl y lower the reading 
or inor gani c p hosphorus. I1J case s of l ost 

F IG. S 

Under su itable nu trit. ional re inf orce men t not Oldy is deca lcifi crl den tin r emiucra lized but pnlps 
a re i ndu ced to bu ild a new p ro tect ing wall of norma ! dont iu, us s howu in t his cas e. 11 
i em ponll y fil li ng was placed lu p roU'(·L t he pnlp [10 111 p n ·., SllI e. 

duced a metal lic ioue. 1\.. n il lu s t rat ion 
of the huilding in of a p ro tec ti ve wa ll of 
dentin is shown in Fig. 8. 

(HI) '.nIE CONTTtOL l, ING FAcTons Fan rxr­
:1iUN lTY c.n; HE " f[O WN TO BE I N TH E 

S,I Ll vA _~ ND CAN IJE THAGLD lIROJ.f 

1'L .'\NTS T O ANl.MAL 'l 'ISSUES AN]) SEl lA . 

Typical dental caries h as never l J(·' I~ JI 

p rod uced withou t the presence of sa liva 
and even cro wns of teeth attache d to 
ar tific ial dentures m ay be ntra cked by 
t yp ical too th decay ill s ust:,'p!ihle m ou th s. 
No teeth ha ve becn Hl a ( I , ~ dir l:y enough 
to induce ty pical t ooth decay on lside th e 
mou th . Act ive oa rie s p rom ptl y ceases 

inum mi cy or acti ve dental car ies, this 
red uct io). of iuorgunic phosphorus is 
g rea tly lessened or i ll very severe cases is 
increased and will Iu llow t he changes in 
immu ni ty or suscep tibility and vice versa 
as produced cl in iea lly. This is ty p ically 
illust rated in a m ission exper im ent al 
g roup, as shown in E ig. 9. 'I'h is sho ws 
the progressive effect pr oduced by pro ­
vid iug one moul a da y in which mine ral ­
carrying foo ds an d Jat -solu ble activ ators 
were r ein torc cd. It wi ll be seen t hat all 
aver age change in the level of t he in or­
gun ic phosphorns 01' tlll' sali va progressed 
hom a plu s 2.'18 to a m inus 11.7. 

In a g roup 01 eig hty- two i ndi vid uats 
suffer ing I rom acti ve drutal caries who 
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received rein forcement of the mineral­
and activator-providing foods. in all of 
whom there was r.omplete «ont. rol of the 
dent al cari es, th ere was a sliif'f in the 
per cen t of the inorganic phosphoru s of 
the sal iva when shaken with p owdered 
bone, f rom an average of plus 8.4 to 
min us 11.2. This is shown in F ig. 10, 
In a group of 119 individual s, inc!ud ing 
both severe and mild cases of active ca­
r ies, the per cent change was Irorn an 
average 01 plu s 5 to a min us 12 as the 
re sult of rein forcing th e nu trition . F ur­
ther evidence that t11i8 effect is due t o 
Ihe acti vati uu Btl hstances added to the 
nu t rition is 'IndicaLed by Uti" changing 

FIG. \) 

PERCENrCHANr,E INORG: PWITHTREAT/'HNT 

- -. -•./>1. 

11"1 cases (if act ive dcuta.l car ies , t.ho i 1l 0 r,g :1 ]} i( ~ 
phosph or ou s of th e sa l iva behaves a buo r 
mal ly in t he pre sen r-e of fin el y p owdered 
bone lind moves j'n 'grl';;s i" ely to wa rd nor­
mal unrh-r t rn at men t, by reinfor cemen t of 
the di et , and occu rs sl mul taneous ty w it h 
tj ,e cessation of aci.ive cur ies. 

of this chemical character ist ic 01 th e 
saliva 'of individuals suffering I rorn ra m­
pant tooth decay and showing a plu s 
reading by shak ing ih e saliva lor a f ew 
minutes with an activa ting substan ce, 
such as a h igh-vi tamin butler 0 1' a high ­
vi tamin an imal Ia t, t hen separ ating t hem 
an d noti I I,!!.' il l<) (jf~ i: j of this procedure 
01 1 t he in org'ani c phosphor w) when the 
sali va is shaken wi lh finely powdered 
hone. T wen ty-seve n sa livas wi th a plu s 
readin g changed when t rea ted fr om an 
average plus of £I .')' to a minus 6.1. Much 

addi t ional data are available 'which space 
docs not permit including, 

'I'he route 01 the activating substances 
can now be traced from t llei]' original 
fo rm ati on in t he t issues ol plants 
thW'llg L th e plant and auimnl loads to 
t he blood and sal iva and various t issues 
and flu ids of the body. I n the light of 
newer kn owledge, some enzymes which 
are organic catalysts are d ir ec tly formed 
h om some ot t he vi tamins, T Il(' vitamins 
in t his very direct way in fluenc e and 
con tr ol fun ction. These plan t pigment s 
th at ad as l.J reclll'sol':; of' t he vita/Dins 
include , according to Willstul. ter ,' K uhn" 
and GY0rgy,' the 'c,al'orelJcs, lvcopenes a1l(1 

F I G. 10 

PERCENT CHANH IN 1r~(jRG-ANIC Fl105rHo/{us 

B£FORE AND AFTER TRr.ATM£NT 
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'In a gro up of eigh ty-two ind ivid uals receiving 
a r einforcem ent of lI(" u u t r-i t inn, t.1 lC in or­
ganic phus pho r lls of the sal iva cha nged 
Iroiu the ck' r8,(:teri , t ic o f acb ivc ca rtes h ) 
the character is tic of iunu uui ty, as ShOW l !. 

Iluvi nes, of which several have been 1S0 ­

la t ed . T Ile carote nes h ave l.ecn t ermed 
fat-soluble, or Ii pochromes, and the :fIa­
vines, wat er-soluble or Iyochromes. These 
pigment s are very widely distri buted in 
plant and animal t issues and give e, i­
deuce of 1ein g d irectly related to radi a­
Lion . When crysta Ili zed , th e llavincs con­
centra ted hom milk have proved to be 
the l DOSt acti ve g ro\d h-promoLi ng sub­
stances as vet obtained, E vidence has 
been developed r r-I atillg' t he vit amins di­
rectly t o th e organic cutnlyst s 0 1' enzy.ucs 
by several workers, includi ng K uhn and 
assoc ia tes? and P u rr. " 
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( IV )	 TOOT H DE CAY I S KO T A DI SEA SE, BUT 

A SYM P 'I'0 1.f LIKE "{ AN Y O'I'HEIl Jl E'JE N ­

ERA 'flVB P JW CESSE S . 

"Whi le den tal caries is recogni zed as 
th e most uni versa1 affliction which ac­
companies civilization and is, as we hav e 
shown, a di rect expression and effect of 
nutriti onal st ress, it CUll now be shown 
to constiLute 01' rep resent only one of 
many injuriou s ef-fcets 01' expr-essions of 
Faul ty nutr it ion. Rickets of childhood 
has bern recognized as aile of these. Sev­
eral a ffection s or so-called diseases of 
modern civ iliza t ion are p1' ogr('s~ i vely on 
the in crease. Others ar e pa rtic ula rl y de­
str uct.ive for cer tai n grollps. 0 thers 
chiefty maim and produ ce deformiti es 
ill various parts of the body, such as the 
f ace and denta l urohes. 

Fac ia l and cl" lltal i rreg ularities have 
been chiefly ascribed to mixed ra cial 
physical characte ris t ics. Inmy i nvest iga­
I ions of primit ive racial stocks and or 
thc effects produce d by their displacing 
of pa rt of their na tural food with foods 
of modem civiJ izatiou, i t ha s been dis­
closed that th e rig id conformity to ph ys­
ical type cha racter ist ics of th ese races 
has been lost in a siuglo generation as an 
eff'ect of nutriti on on the developmental 
processes <l uring prenatal and postnata l 
l jfe. 

For t he fa ce this may express i tself 
as retarded g rowth of ei ther th e mi ddle 
third or lower third at' hoth. This di­
rectly affects the arrangement of t he 
teeth in the den ta l ar ches as well as [:11 8 

in terrelati on of the dental arc hes. It oc­
cur re d in as h igh a. percent age of f ul l 
hlooels in th e first genera tion after adopt­
jn ~ the nu triti on of modern civiliza tion 
as in the mix ed bloods. T his deficiency 
was also found to have an expression j n 
many other st ructures or [he body. 

One of the most ser ious defects re­
sults in abnormal pelvic development 
and consequent in crease in diffi cult ies 
involved in child-birth , jeopar disin g 
either or both m oth er and child. Th is 
great ly in creases mort al ity for both . 

T hese in juries were 110 t limi t ed in 
th eir expression to abnorma l or d is­
turbed physical dcvelopmen t, but were 

VO'L. 76 ,-:)7 

found to be associated wi th a ma rked 
loss in abilitv to combat in fections, both 
acu te awl ch~·onic . F ocal in fecti ons' more 
re adily md usti sized, in vol ving other 0 1'­

gans and tis..sues of the body. F or ex­
ample, in twenty homes at the point of 

Fre. ll 

A. 

B 

T hese t wo g irl:; are typ ica l cases of pulmo­
nary tuberc u losi s a~,; .-,da te d w ith deform­
it.v of d eni al arches a nd evidence of earlv 
nu tri t ioual dcficicucv which h '15 a lso in­
j ured t he che m ieu l l;l uora('J)'Y o f t he 1Jo(\)' , 
re ducing t he imu m u i ty-mn.i nt uirii ug [actors. 

con tact with modern civi lixntion, ten bed­
ri dden cr ipples wcre Iouud, chiefly in­
volved with arthrit is. Not one was found 
among t he most primiti ve group. 

It is common knowledge that primi­
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Jive races are destroyed ra pidly by tube r­
culosis when t hey make: contact with 
modern civi lization. Th is has been chiefly 
ascribed to au a bsen ce of an inheri ted 
defense. My studies or the primit i ves a t 
th e point of' con tact with modem civi li ­
zations have rexealod that till: indi viduals 
eh ie tly affected arc tho se who show c11S­
l ind 'evidence of nu tri t ional disturban ce 
in ill rancy an d childhood, as indi ca ted uy 
a disturbed development of the facial 
sl.ruc tu ros, 

I am find ing th is association t o obtain 
in m od-rni zc.l commun ities. I am a lso 
findiug tha L 11 very lar!'c percentage of 
lhe individua ls reter red Tor the st udv 
of ,1 possible rela tionship between d e llt~] 
focal infecti ons an d chron ic or acute 
systemic iuv olveinen ts i ll a very large 
percentage: «f indiv iduals have evidence 
01 physical injury which has resulted 
From II n ut ri tional deficien cy in ch ild­
hood. Th is tlUO \I'S important n ew ligh t 
fin t he clinical findings pre viously l'e-

FlG. lZ 
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'r ue	 re la ti on of some n ut.ri t ional deficien cies t o mod ern d eg enerati on s . In r ea di ng th is t re p 
fro m below u p ward , we t race t he contro ll ing fa ct or s for uu ti-it ional deficien ci es 1.0 m a ll)' 
of t hei r ex pre ss ions as mo de rn dcg en crnt. iou s 0 1' di sea ses of civi lizat io n. 

Everyone of twen ty Eskimo aud I n ­ por tcd'''? tha t over 95 per cent of th e 
d ian boys and girls in the Government cases of hear t inv olv ement begi nning be­
H ospi tal at J unean , Ala ska, showed' for e t en years of agt' (whir-h includ es 
marked irre gul ari ties of the t eet h and over 70 per (,('l1 t) su tlo r ed f rom rampan t 
(len tal arches, 'I'he same nu tri tional i n­ dent al car ies, Neithe r is necessaril v th e 
jury th at had made normal physical de­ cause of Lh e other ; bo th arc sympt oms of 
velopment i mpossible had prevented Lhe a common nutrit ional UlUSf' , liml nei ther 
development of a normal chemica l lab­ is related to th e p re '~ (' Jl( ' e or abseuce of 
ora to ry for p rod ucing the 'inu uu u ity ­ oral clean Iiness, (l:'i g. 12,) 
m ainta in ing fa ctors, Most of t hese in ­ A new [r ut h is a n ew sn n ~p, but n ell' 
.Iividuals suffe red also f rom acti ve den­ Iru ths come only to ])1'8J) ;\1'(-d minds, W8 

lal ca ries. (Fig. 1. ] . ) must th ink of l ife in term s of i ts build­
III my ill \'csliga t iou s 1I0\\' ill p rog l'C~s i ng bloc ks, a nd tho se are par tlv s ta tic 
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and p:ully dynamic. P hysical decadence. 
i ncludi ng dental caries, is in large pail 
[he absence of these dvn a mic vital forces. 
Th ov ha ve 1ar Q8I y been overl ooked bc­
cause of the cliliiu;ll ies in th eir visual iza­
lien and iden ti fioat ion . 

Th e argument - of the affi rmntiva are 
I.ypically those of: this mechan istic or ma ­
chine age , 
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NEGATIVE 

AIl'l'Jl U}( H . ME Hll lTT, D.D,S ., Kew York, N. Y. 

No one f' ll,:;'<Ig-~, cl i n th e pr actice of den­
l istry can have Jailed to note the st rarur« 
cont rad ict ion between theory and pnl"­
bee regarding the pre vent ion of tooth 
dccav, 

l\ ;ltwithsbn rJi ng (he fad that th e den ­
list has been told rep eated ly that clean 
teeth do not decay, t hat mouth cleanli ­
ness afl'ords th e bp.s l~ 1\11011'11 pro tection 
against dent al cnries, he find s himself 
face to face in daily pract ice wi th [1]]­

other f act, namely, th at teeth do decay 
und er certa in conditio ns in spi te of t he 
most pa jll ~ i akin g d [(,rts of him self and 
his pati ent s. All bough he exh[lusts every 
resource of m ou th hygi('ne and arra nge" 
to see h is pat ients at Ireqncnt intervals 
for prophylactic treutm cu t, he finds that, 
notwith stan rl i ng 1I11~ 1lJ(j ~ t «ouscient ious 
efforts of hi s putien ts in daiJy care, all 
his etlorts at pre vent ion, with fel" ex­
( 'l ~!, l j (,n ,; , .ue m ore 0 1' h-s:, of' a fa il ur e> . 
By these measu res he lIl : l:\, succeed in 
red ucing somewhat tho i ucidence of tooth 
decay and may reap soino of the reward s 
of ea rly t.n-utmenl., but L118 goal toward 
which all hi s effor ls ar c directed is never 

reacl ied ; teeth conti nue hl d""rl y despite 
th e united eflorts of him self: and hi s pa­
he'llts. 

On the other hand, he sees cases iu 
which no attention whatever is paid to 
ora l hygiene, wh ere th e month and teeth 
ar e never clean. find yilt th,' teeth remai u 
th rou ghout li fe fr ee 'f rom caries, 

Moreover , as he st ud ies th e record s of 
his patients, he finds th ere are those 
among them \\"1./\ con t in u- Ior years with ­
out the decay of a single tooth, and th en , 
withou t any cha nge in the dean lin css of 
t he m outh, caries develops in 1Ppth that 
have never before beeu a I .Jed. 

Again, as he s tudies t his s tra nge eon­
tradiction. he finds th at the human race 
was at one time in its history more 0]' t. \ S~ 
immu ne to toot h decay; that to a limited 
extent th is is tru e of certa in ra ces at 
pr esent, and that t his is t rue, ill spite of 
a complete d isregard of every prin ciple 
of mouth hygiene. 

JIc obse rves, Iurthc rmore, that not­
withst anding all that has been sa id and 
done about mouth hygiene in the past 
t wenty- five years, in SJl ill~ <if its appl ica­
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ti on ttl daily practi ce by m a ny de ntis ts 
in E' very par t of r, he world, i ll spi te of 
pr ophylact ic odontoto my, l it tle real prog ­
ress has been ma de in 1.1Ic actual p rcveu­
t ion of too li: decay ; i t st ill rema ins the 
most n eurl y uni versa l a ffl ict ion of ci. i li­
znt ion . 

If, then, this be t he experi ence of the 
dcntis! act ively engaged in pract ice, who 
exe rci ses evcry re source II I mouth h y­
gir ne, what is the explana tion of th is 
ta ntalizin g coutrnd ic tion ? 

On e is, tha t JIO ma tte r wha t is done, 
teeth cann ot be k<:]>1. so clea n thu l, 11filler 
',:<"rtnill conditio ns.. t11 C' y will n ot decay, 
A su rg ica lly clean tooth is an im possi ­
bilit y. Al lll sin ce bact eria a re th e local 
excit ing l'a nse of (oath decay, there can 
be no ass urance on the thcorv of 1ll 01.I1'h 
cles nl incss t hat. t eeth w ill n ot cler·;]y as 
long as t here arc bacteria in the mou th , 
Bunting ' says : "Clean l inc- s is only r cla­
t ive, ab sol u te an d perrn am-nt clean lin ess 
not being attainable.' T his is con firmed 
by Fones," who says : "It i" impossibl e 
to ste rilize th e h uman mouth," a s tat e­
m eu t whi ch 110 one will deuv, If i t lJfl 
said tha t ste ri l izatio n is JIOt' n ccessa ry, 
lhut one has OJ I]Y to remove bacterial 
pla qu es fro m tho 'j'eetl l as they occur i ll 
order to prevent decay, Bunting's r eply 
is; " We h ave seen wit h what r ap idi ty 
m ucu s and bacteriat plaques form au tlte 
smoothest surf aces, even u nd er the most 
caref ul and rigorous prophyb 'lj ,: mea­
surss ." 

Wlten it is remem be red tha t in 'a I ull 
comploruc nt of t eeth there 81'e I GO sur­
fa,,!·,,; that m any of these are difficult 
uI ac cess ; thfl t eac h surface m us t be kept 
clea n i r by th is means tooth decay is t o 
bC' preven ted, one must 1)0 an in cur able 
op t imi st who believes t hat hv measures 
so un reli able tooth decay can he ])re­
yell ted, 

Anot ber expI8naLion is t hat LouLh clc ­
C8'y i s n ut simply a m aH er oi mo uth hy­
g iem;, but a l it that is subje ct to tho Inw 
govcrning al l in l edio]lf;, na mely, Lhe 
mea sur e of re sistancc whi cl! Lh e host of­
fcrs to the i nfectillg orga nism s, 'iVhe ll 
thi s l'eS istallce is n01'J nal, teoth will 110t. 
rl eeay, nOmatter ht)\\' undea u til e mout h 
llIay be, }i~ \'ell pi ls ,lIId rissu) 'es arc i Jl1­

111 LI ne, as shown by Bod eck er" 111 11 is s tud­
ies 01 the P ueblo Indians. Wheu i t is 
su bno rmal, as is usu ally th e case nud er 
co nd it ions of m odern l ife, susceptibility 
to deca y may rea ch a poin t whore th e 
m ost inte llige n t effo rts a t mo u th h ygiene 
wi ll avaiI but Jittl o. Bodecker I savs : 
" T here is a class of pa tien ts wh ose "re­
sis ta nc« to enr ico is so low t ha t 110 amo un t 
of ora l prophyl a xis will prevent Lh e de­
str uct ion of thei r tee th , All denti sts an d 
ma ny pa tients know tha t (1111' best avail­
ble methods [0 I' keeping the t eeth clean 
'will nol prete n! dewy," A nd wh en it j~ 

furth er u urlcrst ood lh al. t here ar c va ry inz 
degrees of suseeptibili ly; that t hese" a ]'~ 
S II bj l·(,t to freq lien L cha nges an d are 
\\ holi v i udc pe nden t of 10cHJ coudi t ious , i s 
it rcns.ma ble to SUppOSE' tha t tooth decay 
"an be pre\ ented by th e app lication or 
measures tha t are purely local ? 

11', fo llowing one's e fl'o rl~ ~ 81: mouth 
cleanliness, there is a d ec rea se in t he in­
cidence of toot h decay, h ow is one to 
ha ll' th at th is has been brought ab ou t 
hy Lhe establishment of mouth hygiene !' 
May it u ol, wirh eq ual logic, be ascribed 
t o a coinc ide nt d ecrease in snseeph bil ity? 
To pu b i t in an oth er way, how is one to 
know in a giYen CC1SCwh eth er th e de crease 
in to oth decay J1<lS been brought about 
by m outh cleanl iness or by a coinc id en t 
increase in immunity ? I s It. not probable 
tha t, in our ignoranco of the laws gov­
ern ing immunity and su cept ibi li ty t o 
tooth de cay , we have in l lJ:my insta nc es 
t' i ven cred i L t o mou th hygieue t haL 
shou ld in reali t y have been e ivon to im­
nllm it v?' , . 
Wh ~n resis ta nce is hi gh . our proph y­

lacti c m easu r es ap pear to Iw eminently 
successful . ""Ve take 1.0 oursel ves g reaL 
cred it, an d imm edi ately j ump to th r: con­
elus ion th at. 8 cleau tooth does not ck ,:ay , 
When it is low, we f ail i1.1 ou r local efl'or(.s 
at, preventi on, ,lJ ot because th ey a1.'l ~ less 
effic ient in t hell11'.:l\E'S; buL I",('anse, und er 
con di t,iom of lowt'l'ecl rE'sishlll CO, they are 
ine ffect i ve. 

ThaL t h ere arc for ces govern ing im­
muni ty alJCl Sliscoptib ilit,v 1,.1 fup fh cl ecay 
that ar e wholly in dependnnt of lo,'al con ­
(l iLions, th ere canl1 0t lJc lhe slightest 
dUll bt. They aTe Lhe domiJJan t la ctors, 
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t ll(' contro l of which is absolute ly neces­
sary if tooth ll(' r~a y i n the (lggl'cg a ( :~ is 
ever to be p reveulorl. What these Iac­
lors arc and how they operat e to in flu­
l' ll ce favorably or unfavorably th e prob­
loin 01' dent al cari es are m atter s which 
ha ve l,eell explained by Drs. McColl um 
and P ri ce. l'ht')' hav e gi ven year s to 
their studv and 11<1\' 8 shown ill man}' 
I\'ays tha t 11 is no t tl uoujrh t he uncer tain 
oporulions 01 mouth cleanliness thal the 
kpy to pre vent ion is Lo br. fo und , but J!l 

:1 'Ivid,n' knowledge of the cons t it u t iona l 
mechanism \\ hich can t rols iunuu nit)' and 
susrcpt ibiuty, 

H ow true this is lias been shown by 
the work tha Lwas done and is being done 
in H onolulu by :1 l!TI IlI l l invest iga tors(1£ 

deal ing with ]!",',s("nool chi ldren. ~ i) 

rampant was louth decay among t ll l:'~ r. 

childr en th at in 1IJf\I1 Y iw::t nl1 l'PO the de­
cid uous teeth WI'r ,' destroyed \\" iLhin a 
f'ow month s after orup l ion, a ", 'udi b OlI 
which was wide-spread among th em. As 
a r esult of th eir r esea rches they Ioun d 
th a t, by controlling the diet , t hey \l'er l' 
able not on ly to rn.luce th e in c id.nco of 
tooth decay almost to tho vauishing 
point, but: at t hn s.uue t ime to curtail the 
morrni ity rate I,) n mar ked degree. A.nel 
l.liis was clone wi thout any attent ion 
what ever bein g g i H~n to mou th cleanl i­
ness. 

.Based on th eir experi ence, exten di ng 
over a period of years, it is t heir hc:1id 
that " den tal decay is Jll'iul3r i ly a 8.\'.8­
temic disorder. un imbalance perhaps H I 

the ti ssu e flu ids and oral secretions ill 
the direct ion of a decrease or ba ~ i <: ions, 
eit her re lati ve or absolute, resulting 
from varying int ensiti es (II those -('n.ctors 
which l'iJg1l1ate mcinbolism. It is believed 
that :my type of diet , auy [';Id ol' or com­
biuation of factors which ten d I,) de­
crease the relative or absolute amount of 
base i ll t he tj ~S ll C Ihl icls, will pr oport.ion­
ally il1CreRSC l lte ]jnhili l;y 0 i' ' 1 1i~ ie,}lh to 
del~ay ," o As a JnrtJlcr ['xarnple of .the con­
stitutional ori ,gin 0 [' dcntal canes, 1I1 c­
BeaUI has s ho \~'ll tlwL Jw i ~l;an re i.o looth 
decay ean be I!rp:ltly in cJ"('Hf;ed by the use 
oJ lilt r fl vio1r't l igh t Tn two grolrps of 
chilcl ren, 1\r ing -under iclenhcal eoncli ­
tion s in an orphana ge, i L\l"n2 £O\m cl that 
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tho experiment sI gro11 p exposed to ultrn­
violet irradiation had eight ti mes less 
too th decay than the con trol group. " It 
must be app arent , there fore, Olat tooth 
decay is 1I0 t sim ply a local phenomenon, 
hut one contro lled by the Jaws of i m­
nmnity and suscepti bility. 

At 'UIO same tim e it Sh0111d he said 
that, other th in.:!:,.; being equal, th o 
cleaner th e tee th the less liable are t ll(:''y 
1;0 decay. 'I'his is seen Wl1CIl one compares 
Lhe rcl;lb ve fr eedom f rom caries 01 one 
group of teet h wit h another group il the 
same mouth, as, for c\ ;lJ'nple, 10\\"1:1." 1Il ­
cisors with th ird molnrs . This is £ur lbel' 
emphasized when one considers t he 1'0,];; " 

ii vo immun ity of the difleren t surfaces or 
1 1J( ' ~ ; J1 J1 C t ooth. 

Fnr t hese and ot her n-nson s \Ie sh ould 
contin ue in our effor ts at mouth cleanli ­
ness, Cor clea nliness i ~ .n impor tan t f ac­
tor in (11(' hea l th OI 11 11} mout h and teeth. 
'I'he falla cy consists ill believin g that 
[;eeL! J can be kept clean and that mouth 
cleanliness affords the best known 1' 1'0­

tcction agains t dental «aries. Cau i t. be 
that Bodecker is right in saying : " 'Mr!sL 
people clin g t o old ideas and t hus an 
accept ed th eory is main tain ed long 8 fl<'r 
i ts per iod (I I usefulness is ()v,:r." . 

Th e real questi OIl , t hnreforc, 1S not 
whet her hypotheticatlv clean t ooth do 
or do 1101: decay, but whet her, un der the 
conditio ns of modern life. by which th eir 
suscupt ibility 1( 1 caries has been enor­
mouslv increased, thev can be kept so 
e] p>\n '111at they will not decay. 

The answermay \I'"Ll i,,-, l ,~ f f b.' ;',ny one 
who has tri ed it. 
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REBUTTAL- NEGATIVE
 
Dr. McCollum. J ~hH J1 take about {il l) 

or six minu tr-s, and leave lhe rest t o Dr . 
P rice. 'The nllirm a ti \'(' has Jailed t o give 
a satis factory explana t ion Tor a cer tai n 
t ype of observat ion which has been in 
1i rNatu1'(' now l OT "from a year to ten 
.\(' :11'05; and i t is illustraled I,y thr. follow­
i ng ty pe 01 study. 

Th e T or on to gro u p of pediatri cians 
and denti sts, Dr. Tisdall aneL Dr. Agnew 
in pari.i cular, ha ve repor ted a st udy in 
which th ey have compared t he in cidence 
of dental caries ill children li vin g at 
home, where t here is no special care 
given to t he selection of the food, thai i ~ . 
no special knowledge a iplied. T hey tim] 
i l l that group an averuee 01 throe new 
cavit ies pel' child per y(·a r. In a gruup of 
childr eu 0'[ the same ra ci al stock in 1' 0­
i on to, child ren who hav e grown up in an 
orphanage und er th e supervision 0.[ per ­
f' ( I1 ) ~ ( I f i utollig en ce and education, where 
th e diet uccordi ng to ,,11 pr esent sta nd­
1mb is of excellent qual ity, but U11­

douhtedly s till Iall» short of th e optim um. 
th e)' find one-ha ll as many, or ODe aud 
one-half new cavities pel' ehild per veal'. 
I n th is same orp hanag e and with this 
diet of high (:h1SS, the addit ion (If vita­
min D to th e diets of t hese children 
shows a f ur the r reduction of (a r ies. 

Th e affirrnn ti ve also avoids the d i ~ ­

cussion of it problem which is illustra ted 
hv the I sland of Trist an dn Cunha. 
,,"hid l i ~ about 1500 miles wrs t of th~ 
Cnpe of Good H ope in t he Sou th At­
lautic, it place wh ere t here 10 l'elati vely 
'littl e sunshine, and which has had H hu­
man popula tion for about 125 years . In 
10::l2 t,here were 163 persons on the is­
land. Til e}' li re of mi xed E nglish, D utch, 
Am erican ;lIl cl SOUUI A fr ican Negro 
st ock, and this island , form erly visite d 
by wJHl Jing vessels, has not fr equently 
hePll visited since ti l l~ in trod ucti on of the 
W~;m1 trawle r thirty years ago. So th ev 
nre livin g UDder very primitive oond i­
t 1011 ~ as respects Fnod. Thi s island was 
visited in 1032 IJ \" Dr. Beebe on a Br itish 
ship, nne! he exc;H1 inr.d t he t eeth or 163 
people on the I sLmd . The inc ir)ence of 
caries in lh« ent ire popul ali on i" ex­

tremely low ; t here was oue man of sev­
cnty-cigh t years of ag" with 110 evidence 
of dent al car ies. These people subsis t 
lar gely upon rish and milk, and haVB n 
Jar ge supply 01 eggs, both b en' ~ and 
peng uin's . 'l'h ey ea t potatoes free ly 
thr ough out the year, and C'HI.bagc and 
t urnips d uring the pa r t of th e year when 
t hey can keep t hem, Th ey have no cereal . 
I mention th is especially beenuse th e 
pr esence uf 3. f airly hi !-!'h sta rch content 
of the diet in th e form of th e potato has 
not in creased apprccisbly their suscep­
tibili ty to car ies. 

So that nrtE'r c(J llsider ing all the knowl­
edge which is a vai lable to me, I would 
suggest a modi (icati on of th e slogan 
wh ich bas so long hcc n repealed, to r ead 
-a dean tooth with perf ect ion of str uc­
ture, well exe rcised and well nour ished 
will not rlecav. And in so l'ar as we work 
t oward th e ohject ive of get tin g th e public 
to change its die ta ry habi ts 1(, nn exten t 
which will r esul t in th e developm ent of 
teeth without physical imp erfections, an cl 
(hen help t hem t o adhere io such H diet. 
throughout li rc, shall we be ]"( ~.l i (· \'(~ r1 , as a 
nati ou and as in di via uals. uJ n health 
hazar d which is among til:' two or thr ee 
g l'eittcs t healt h 1 nznrds we know, 

Dr. Price, I know of no more uni­
versal fa l lacy th an i he concepti on th at 
the reason why extension for pr evention 
has helped to save t eeth is heoau sc t he 
food keeps the surface of t!lt~ inlay 0 1' 

Alling clean , bevause if th at were th e 
re ason, why build dose con tacts so th e 
food cannot CTU\\"el across th e U Ul I'gi II of 
the fillin g that is un.I er th e gingiva l 
herder to keep it clean . I can tell who arc 
dentists by t he response. Do y Oll see what 
I am saying!' T ha t th e reason Wi' found, 
or though t we Ioun.I, that extension £01' 

pr evention saved the t eeth by keeping 
them clr-an, W~I S a ru isconccpti on, f or 
what we really di d was l.o make every 
surf ace of that 1-00([\ l)H b ~l' a foreian 
substance OT a surf ace that could 'he 
bathed wit h norm al protec tive sa liva . 
In el erv arg'L101 enl- [.hat has been made 
Ihis eve';lin£ iJ those men will ju st sub­
stihde t he smootl1 su rface that does not 
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retain foorl for one that will let. normal 
prot ective saliva reach that surf ace) thev 
will hav« accomplished all that they 
think th ey ar e doing with t heir !'l'e;:,>nf 
meth od. 

Wha t I am snying is, this whole prob­
lem of th e con trol of: dental car ies has 
been based upon two 0 1' th rue maj or mis­
conceptions . One' of them was t he ITe­
mendous fallacy that, by having our t eeth 
cleaned, we were going to preven t (len tal 
ca ries. The Lhin;! that 11<18 really hap­
pened through H Ii the ages) wi th man 
and the animals, is that t he)' are nor 
makiuz t.he p ropel' kind of sal iva when 
the)' do not have sui table food t o make 
t- he propel' kind or blood and saliva. For 
we ge t the srnue chemical chan ges in th e 
saliva of th e animals that W e grot in the 
hu man. It would he for t unaI•.>, i f t ime 
permit ted, if I could go in to more de­
tail. T lJere are pr eventive means in the 
sal iva, as in t ears, that con trol bnctori al 
growth, and those in saliva are related to 
the condi tion of the inorgan ic phos­
phorus, H ud th e i norganic phosphorus ap­
par en tly has i ts action ill pa rt by con­
tro lling Lh e capaci ty ( I f t he ferments of 
tho bacteri u i ll breaking OOWll lhe sugars. 
But someth ing else has happened. When 
all individual tooth is in the propel' k ind 
of sal iva, t here is a migration at all 
times of ions of phosphor li S an d en1­
cium toward th at tooth, froiu the saliva 
on t he autside and from tlrP blood on the 
inside. And th at S;UtH,: reacti on will pr o­
duce t he laying down of th e layer of 
protective dentin in t he pul p chamber, 
and will make a deposition of mineral s 
[rom the saliva in to the tooth surface 
by a pr ocess of adsorption. T here is a 
mechanism there that makes a deposi tion 
of min erals int o decalcified d.-nt iu. 

When I s tudied the people who nru 
br eaking in the hn~ i'ita l s wilh tu bercu­
losis, and i t is tremendously int erest ing 
an d so t ar as I know Lh e firs t time i t 
has been reported, i t W,1S chielly t hose 
people who had cvirlour-o of an injury 
in childhood as expressed in irregu larity 
of [he t eeth that were breaki ng. I II 
twenty boys Hull girls in the J uneau 
H ospital, dying wit h t uberculosis of the 
lungs , er e!'), one of them had ir rcgulnr 
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ar ches. Dental i rrezula r i ties affected 
large n umbers of t h~ ) Il, and irregu lar 
t eeth were not f'ound , except one or tW(I 
that were pushed out (If place by super­
numeraries. That pr oblem hus its (;0 1'01­

lary ill this othe r importan t thi ng; viz., 
that when we tak e t hese bOTS and girls 
who are in the hospitals and are breaking 
with hear t a nd i nfla m matory rheums­
tism and put t hem all a properly reen­
forced diet. we a rc ru ak iirz them :-:•• m uch 
more capable of fi ghtiug~ their in reet iou 
j hat. ma ll)' of them are gett ing hack on 
t heir feet again. 

Back of all of Lhis iii an in j ury to ti l l' 

chemical Iabor.itory of l It e body, due to 
the imperfect nu trition 'w hich ma kes IlE 

suscopti hle to degenera tive diseasrs. 
The rea son we have fai led is becau se 

we have read in to life and nut ri tion and 
den ta l science an d w erlicaI prac tice to o 
mueli cd' the 1'<',1,· of II](-d wnical problems. 
We 111 11 st learn t eo think in a new dirnen­
sion. and tha; 118\1' dimension is dv­
Jlan;j (;; it is not s tatic . It is ene rgy lh ~t 
was in t he SUlI last year ()J' las t month or 
last w ( ~ (>k a nd strikes ih " pla nts , and t he 
p igmen ts formed go into th .1 st ruc ture 
of plant 1il l' and become t he food of: the 
animal lif e. The unima l sto res it in everv 
organ, part icu larly [!I., li ver, heart and 
kidneys, aurl the animal that pal,: tha t 
ani mal will be saved, provided he eats 
those organs i ll which t ile pigmen ts a rc 
stored . 'I'hese things are transmit ted 
fro m the plau: to U; 'J animal and f rom 
one ani mal to anu i her , and if we will 
.10 like the E skimo, not ear just the 
muscle mea t onlv hut some of everv 01'­

gan, we will eat 'tlw pigTllf'Jl t , that comE' 
forwa rd to us. And when thev come i uta 
(l UI' body (~l lId t his shoul d "be particu­
lad y in teresting for my dear Iiieud, D r. 
H yat f) , when t llG"" pi gm l ' lI~ '; are buill: 
in to our ti ssues ,18 vi t.uni ns, these vita­
nrins can be made OV t:1' in to what we call 
enzymes or organic capsules. which are 
the su bstances that c'\111rol ructnl.olism 
in the cells of all t he body, includ ing the 
salivary gla nds, and th us make i t po ss i­
ble for the ind ividual to make the proper 
kind or <'111i\'a th at will maintain iru muu­
ity to dent al car ies. 
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REBun AL--AFFIRMATIVE 

Dr. H y att. I believe every one present 
has enjoyed this evening. I hope you all 
remember rnv first sentence: "It is in 
high challcnges t hat high truths have 
t he ri ght of appear ing," and I th ink we 
ave all agreed that our dieti t ian fri end s 
have said ail that is possible for diet. 

Whi le I am a firm believer in a well­
bulau ced d iet, I feel there is yel much 
10 be learn ed as to what are I.he correc t 
foods for us who are li ving i l l New York. 
'I'ake th r- p('oJl le living' i ll India near t he 
Him .ilaya MOI.n rains who have not eaten 
meat for thousands of years ; bring th em 
to N ew York and pu t litem on the E s­
kirno's di ed fl l Jd what will happen ? 'rake 
the E skimos and brill~ them to New 
York and place Ihsm "on a vegetari an 
diet and what wi]l happon ? If yon want 
1.0 go to Labrador and be all Eskim o, a11 
right ; but who want s to be an Eskimo? 

May it 110t be that our bodies have t o 
become acclimat ed to new foods ? In other 
words, our system 01' method of metab o­
Iisrn is upset oy drasti c changes in Ioorl 
habit s. 

Dr. Walter. of th e Division of M(~d j ­

cine of the 1I~{a}'0 Cli nic', has ju st pub­
Iish ed a report showi ng the elfects of or­
rlinary art icles of diet all 100 pat ients. 

Many of the se foods caused acute iu­
digestion, while others "Husr'd severe poi­
soninz. Pe rmit me to read to yon the 
tist 01 foods prescnled in t his ' report: 
Cabbage , app les, tomatoes. milk, choco­
late, onions, le t tu ce, coil',·£) , - trawberrios, 
eg.'.""", meat , cucu mbers, I uts, sweets, rad ­
ishes, cheese, cauli flowe r, spices, peanuts, 
rn rn, .can talou pc, pe )Jl.' t.' r~ , prun es, or­
uuges, sweet potatoes, sour Coull, peas, 
p ickle s. Now I ask vou what is it fel low 
to eat? . 

It so hap pens Ihut 1 am \ (' 1'." Iond of 
those little raw unions called senll ious. 1 
ate a lot for lu nch one <lay and <I f!.e r lunch 
I wen t to th e Children 's Prev entive Cl inic 
of tbe New York Universi ty Dental Col­
l!-ge. My fr iend , Dr . Waite Cott on, was 
there , and we ha ll t tl go over some prob­
lerns together . DL Cotton has made a 
st ud)' of d iel for oll 'r thi rty yea rs, and 

has ndvise-l me regarding diflereut Ioods. 
Arter ou r con ference Dr. Cotten very 
kind ly laid h is hand on my shoulder and 
advised me not 1.0' ca t onions. I had nor. 
told hi m I had eaten any onions . Now 
whv did he tell me that ? . 

'.h is whole pro blem is not a one-sided 
question . P ermi t rile to call y( , " ~, atten­
t ion to Hie fact th ,t! none of our learn ed 
h ienlls 011 the nega tive side look exce p­
t ion to mv so-called axiomatic sta temen ts. 
Not one -~h:1J j ed th at dec-a)' s turl s 0 11 t he 
outside of the too th ; lhut it j " the acid 
produ ced by the bacteri a t hat breaks 
cl own th e [irue sal ls ; that bacter ia and 
food debris 11<1 \(:; to he retained u nd is­
tu rbed for a definite t ime 11t 011e pla ce 
to s tar t decay : that when these fa ctors 
are not prcse nt y OlL do 1I0 t have decay. 
N ot one of our op1>"1II, 1: 1" den ied these 
facts. 

Our Children's Preveul ive Cliu ic has 
only bee n i 11 existence about lour years . 
T here arc over 275 children of all walks 
of lif e, an d their agc<: 1' 1111 from six 
mon ths to fi ve years when Iir st admi tted . 
Up to the pr esen t t ime, b}' operaii ue pre­
ventive m e<!Ml.res and moulii cleanliness 
alone, we l IHV,: not lost one baby tooth 
or one rir st permanen t molar thr ough or 
by decay. 'I'h is, too, with 110 change in 
diet. 

T herefor e I still st and by Dr . .T . Le011 
William s' slogan " I\. clean tooth does not 
decay," knowing, as 1 do, the good this 
slogan has done for t he peop le of alit' 
coun try . 

Dr. Walker. Mav I rema rk at th is 
t ime th at the su bject for debate is " i-\. 
clean tooth will not clPNl.Y. " 

We are not un mindlu1" j" lite f aet tha r 
unclean teeth nw.'!} not decay, Why ? We 
do not know. P erh aps ihe answer to this 
will prove the solution of th e problem, 
but the sim ple Iact remains th at a clean 
tooth will not decay. 

Dr. Merritt tell s us tha t our verv best 
efforts toward mou th cle.ml incss ha;'e not 
succeeded. wh ich is but unother way of 
saying that we have not yet ]p,lrlled 'how 
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to at tain tIlt' SH11\C degree of cleanl iness 
all the irro uula r an d in-bet ween surfaces 
as OJ) tho:;e'·acces.-'ihJ e (to clr- nnsing) su r­
faces which resi s t c!CCH Y. 

Dr. McColl um rcfcn:(',l to hypoplastic 
teeth. Obviously: only te ,th with normal 
enamel protecti all are unde r discussion . 

Dr, P rice's belief that the saliva is the 
pr ot- r- ting :1g'!'llt supports ihe theory of 
exte rnal as a ~ains t the intern al influ­
ence, and bring , us to a consideration 01 
environment a~1('l the possible cleansing 
influence of mou th so.... re t ions. 

Dr. William. 'the afrirmnti ve under ­
took to defend the pro position that a 
clean toot h does not decal', 'I'hev c1c­
r"l1dcrl it her e in IhI< P enn sylvani a H otel , 
)i( .\\' Yor k Citv . 'I 'ho n (' ~l . !ive attl 'llI J>te<l 
1.0 reIu Ie ou r '~ on ten1im;J and where rlid 
they go? T hey weu t th ousands of m iles 
away f rom th e 1lni ted State<- of' Americn 
i n an effort to show that 11 1': ,rllil'IlIab\' G 
(l id not p rove its case . 

Th er e ar e ] 25,000,000 people ill the 
rrl i ted Stal es, every ouo of whom is in ­
terested i ll t.he Hlhj""t or this debate, 

Dr. .Pzice m n,k the statemen t that 
inunu nity and snsccptibility can be eon ­
ba lled ar will . 18 that. quoting you cor­
redly , Dr. Price ? N ow, that is «p t.imisui 
of fllfl hiahost or.lor . and I ru n vcrv 
happy to ~ol e this opt imism. I want to 
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remi nd Dr. I' rico. however , that such op­
I: imisrn carri e'S ,,-il l, i L grave re spons ibil­
i ty, We ar e all n ~Tee d on one th ing; that 
is. tha t the most pre valent disease of man 
is dental car ies . When a member of am 
pro fess ion underta kes to make t hn sweep­
in g s tatement that imm unit y and sus­
reptibili ty can be cont rol led a t will, he 
has someth ing to answer l or , he and hi" 
prof s, ion hav« something to answer Ior 
to t he Am er ican people, DO per cent of 
whom are affl icted with this disease. Whv 
ha ve DOt l h« diet i ti ans in al l these -ve aI:~ 
di sehnrgorl their obliga tion III t he Amcr­
ican people th rough their specific meth od 
of creating imrnuuity ? Why h a ve they 
left it to us to deal with the problem 
which diet mj .~ lJ t have prevontod l' 

T he die t it ians linv> (']'rat I'(1 a condi­
tion wit h wilie-it W' must deal, and we 
hal e a1 1emp ted to dischargr, the oJlliga­
tion wide 1 thus :l'dl to U~ . 1V( ~ have done 
th is ]'01' many years, and we haw' shown 
res ults, Where ver a progr am (I f mouth 
h}gie Ll \~ has been systoma l ical ly insti ­
i.utorl , a d l' (: f l' : IF : in the incidence 01 den­
tal caries has been achieved, What docs 
th is prove !' It p roves that propel' clefms­
illg of tooth surfaces pre vents the decay 
of tlJ OSO tooth su r faces. Whieh, in l.nrn, 
p roves wha t ? It proves once ag<l ill t hat 
a clean tooth docs 110t decay. 


