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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 
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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 
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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-
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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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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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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. 


