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E NUT RIT iONAL C t3AtTRAAL OF DENTAL CARIE S

tDanta.l car ie s i s one of the most universal expressions of modern degeane r at i a
due °
duo primarily to faulty ttutr3,ti on . A first requisite for its control byx the

xaotes, bec ome s a matter of eduaation . As an approach to this problem i t i s

helpful to review the conclusions of aereral of our outstanding l e&d*r4 in

socis.7, scientze .

ls "Modern r tmu is del.f.csate . ***The organism seems to have become
susceptible to degenerative di s~eases ." ( Carrel )

2 . "Noaz•iy csn~-bhird of the whole populs.tion (of two doataxt states)
is of a typG ' c require some supervision ." (Laird )

3 . "Of nav,~:~1 ;y 2,0000 0-00 babies t o b e born in 1941 : 738,386 wiI.l be
wholly oc partially wasted, 3V, .1 (Nat ti 1 . Committee f o r Plazned

• Parenthood )

4 . "Mouinj:•a"h? o brain cu;:.~ to c:..o :•related with testable minfl .* fWave r=
?y

5* wThi:aktft is as b3.oxo~: ic titi (T-)Iorndike )

6. 'of all the psyoi .ol.c>z -.ioe.2 c au ses of crime, the commonest and
the gravest is uc,qs.11,y s.7.Ieged to be a de feerti ~re zutnd . ****"( Burt)

70 hiuns,n congonxtu3a zaal#'ornc.t3..ons arise rolely from
~.l~y'1'7.ex~o xl~.ioh ~.a^~'eot the L€:r,.a 0el1s a;z 3.or to fe rttli zat3. ons*%ft

(murphY )

8* " " ;gs (x"'ortilired ova) are not all of equal quality, 25~j' are not
good enough to be born as living individuals" . (Streeter )

. 9. " t is store food which has given us s Wore teeth«" (k~3:ootc►n)

1 4, "T& e r+s is a nutritional basis for rqodorn physical, mental and
noral degeneration." (1price )

A comparison of the dental arches of modern Americans with early

Ameri.#ans r.evga3. * a vast change both in structure and. design in both teeth

and bon** . This is stri~~ugly illustrated In Figure I whioh shcrws the skull

of an early Ameriaan Indian sff- the Pacific Coast. At1 of the teeth and the

dental arc hes are in place supported by superb boney structures providing

excellent design of the fs.ae, Both iner" and women of this period and thi s

area showed s imilo.r ana gni f3.cexi.t o" skeletal development and finely pr#84rT9d

bone e and t ee th of high perfe ct aost with ah#enoe of dental ca ri es . The c oast -

e►I area provided an abundant quautity of ea~el Ie nt body building material In
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the sea foods and animal products used in conneati vzt with the native plants

and se ads.

In striking contrast with this we sse~I in Figur e 2 a.xkn*Axat a husband

and wife also of V~re-Col umb iau peri od living In an interior district wher*

the natritian was not ade quate, to maintain high phypi.val +~mool I.enoo for the

woman d uri ng her p eri od of phys i. cal overload of ahi.l d bear3.u ';s as m be seen

in the picture wb.ilo her hnsband +` s taet&, and bcnesore ozoollently pre*erve d

her skele ton 3s bad)-y broken down, 1jany of the te eth are mi s sing apparently

from dent al ca ri:es . This environment was not able to prov9.do hcr with essen-

tial body tui1d, s??; *riteriftZ ,

~ In my study of fourteen pri ;_zitivc races I hc.vrs i'o .;nci iso? a tccz g r oup * of

each of these race s = , -. mainta ining a very high 'ievEl of i=unity to

dental aarieae. In some, a s low as on'_-~Y oan 1.oot :: in a. -erLcu&aud. teeth were

attaakad by taatii decay with an aver~~~ of less than one t a cth pe r ht;.ndred

whereas in the moderri ~ed grcawos of these some r ac ial stocks the aver age was

. .,
about 40~:, . For the var4.t;i.-.s rac3.al ~rGre as fo3lo:~as,

Sr26e per 1C'0 teeth 4.6 23sck
GAD I, T{'. S 1. 2 30,0
L SK if '" 0S 0109 13 ,. 0

~ r CR i`HERN I ±4DiANS 0 .I,6 21*5
SEYZTdGL~ INDIANS 4.07- 40*0
MELAY ES IANS 0 s38 *2 :~ .0
POT.,YNESTANS 4.32 2 1 ,,9
AFRICANS 'Do? 6.$
AUST .r ALIAN ABORIGINES 0 . 0
N3 .:17 ZEALAND MAORI 0.03, 5 •3
MALAYS 0.09 2o. 6
COASTAL PERUVIANS 0.04 40 „0 pl'u•
?iIGH ANDES T~"i;IAla~ 0.4~ ~f~~pii;s
AVA.Z4N ,TUNG .IS3DIA.KS 0 .0 40. 0 p lus

Thd fundamental factors for nutrition involve an adequate quants.ty of

~ both minerals and vitamins and activators fo r organi zing or maintaining body

growth and rapair. The absanoe from the nutrition of the vita4m ina even

though the minerals are provided constitutes a an inad equate autir#.ticn. 'This

is splendid illustrated in Figure 3 which s h own a smai,l boy with the fol l<iw••

In:g hist oryt at four and a half years of age he had an unuut,ite d sp esntanafous



fracture of the f'emur)("and sufferir.g acutely from +ss~nvu2sians while on a diet

of broad and milk, white broad and skim .,~aad milk, The convulsions had been get-

tis~g progressively more severe for eight nontb.a* His fracture oc curred in

one of his convulsions . He had rampaxLt d :~aa;y~rt The only chan~e made in

his nutrition was substituting fresh whole milk, pastuorizod, for the skimme+d

rTilk and a it gr"el made from a * racke d whole wheat instead of the white breaei..

and wi•%".y c,~:1y c.rz ; add:it i-Lon that was a sms.l1 quantity of a very high vitamin

Tauttt, .e . a the fracture tirail #un3.tesd . His convulsions cee.+s+sd

imsned5.L-Ae~-,v- the first rzeal and he had a rapid return to excellent

health, VAd Gaf. .Lt3

A very uu~Csrrtuaato uii,aappx°cirae na .' ;,n a;.Cla haocme j~anoral tha f; uCh a m,',.sunder-

stlnd'I.ne, a ;; 4o w4at won--t3 wutez Aiaturots reqaire.rnants for vitarin D for *an-

trhich is e:.i i.oit=t " ccsntroi.i-in.g r;; .ck6ts o~.' iui€ts,tQy adequately s uppli e s this

aeed„ whereaa the ~vGjjuble data that 1;&t=-e1 ; v3.tar :..u/ for this pur*

po ge iu pi- ::ma.: ily irx°adj.atad i;ho i'ormei° irradiated er G Uu terol

is now exprasu ea ac vit&m.ia Qr_c_ arw` ;.~w~ ~ ; ~:~aa3 0 ~ ~cr~.l s~ : ~~ ~•~~' r,. D3. Vitdo

&*in D2 dcres not aupgiy Natur e's rf-;yu~.r~~-Lcnts ,
of

exp ress.
~

. ~ W .._ rrer ~tt.

ard as j#Xj he=ing~ relateej to th~ ~~*Amzxpxo f the a'o1f3.c 1~~j pro-i'ti' 4_ ng a p abu-

3.~ -~~~ for bacterial growth, wh.i1,o the food is in the mcsutIas ;.n :, t.'.. er i :ro.plies

that in s.ddition to th.a.s effect the food plays a vory r cI c3 -; .hrota

its in the blood stream on the entire systnms and x by way of the blood

stream thi°crugh. the saliva to the environment of the tooth,* In support of
which I s associated with an bbeenoe of dental caries

this I have shown that In a normal saliva/there ia a marked difference in

the behavior of inorganic phosphorus as compared with saliva of individuals

suffering at that timewi.th aot3.ve *&riee ,

This is ~llustrated in Figure 4 which shows a prograssiv+s *ha:ng* with
imp. r o"4,-- -nu

improved nutrition in a group of children in the Broadway TKiission# all seleat+

+s d on the b~sis of active den.tal caries who were provided with one reinforced
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me a3 per day five d ays a we ek f*r about six mont hs . The progre ssi ve lowering

of the dott ed line as s hown on succeeding dates from N ovember to June i.ilu ffi -w

trate s the chang e in the saliva with the establishment of a high immunity to

dental oar3es . Thi s in also illustrated in the a7era g e for a hundr ed individual

in clinical practice to c hange from a high susceptibility to dental caries to

a high immunity under the znf1uense of a reinforced nutrition consisting o f

& sel.aati on of foods that were rich needed minerals and natural vitamins a s

provided by ztatural foods . The vitamins consisted of a reinforcement of th e

fat-soluble vitamins from da,ir7 products produced by cows on a especiall y

favorable fodder snd high vi tamin cod liver oil *

0 An #t clinical illustration of the change that readily occurs a

young - . while attending college drinking largely skimmed milk and usin g

largely refined flour products and sweets developed se vente e n new cavitie s

in six mon.ths# with additional white patches of the enamel, He had been

very suscsptible to dental caries during his early growth period as indicated

by the large rumbQr of fi1l3.n,,s in the mcal.ars and bissups3.ds . ffith the change

in Xx his nutrition to fresh wl-~ole milk, pastuer iteda and & selection o f

f cod& which we re supplying minerals liberally 1:ogether with the fat-aolub le,

W
oti.'a'atsrs. as a hig;h vitazr.:in butttr and a high vitamin cod liver oil # hi s

dental c aries ceas e d and the white patches Iarge1y di sap pear ed in tw o months

time .

In Figure, 5 we se e the chaz~Le in the saliva Otox plus 9 . 4 to minus

14# 7 on the basis of the inorganic phosphorus s tudie s and the 'ia o to-Rbao illrts

ad idmphilous reduced from 743s000 per o o of saliva to Q .

A striking illustration of the par.al Ial change which occurred in

the saliva with that' of the bacterial count I s shown in Figure 6 of an In•

dividual with rampant daxatal caries . T he dotted line ahown the behavior

of the phosphate ions in February to June under the ini'1.uenee of nutritional

r e i nf or cement with the inorganio phosphate chango from a high level of *us-

maptibility to alc~w level of susceptibility after which the reinforcement
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of the nutrition was d5.saontinue d and by the following May the s aliva phaa e

had returne d to one of suseeptib i l ity. The le.cto-•'b aoi12u s c ount av erated

124,000 colonies p e r cc of salivs, durs.n* the period of susceptibility and

reduc ed during the peri a d of irrkmunity to 8,0(70 and ino.reas e d 4uaring the re +

~rn o f susceptibility to 280,000,

An illustration of the acuteness of ca r ie s susa ept ibi I i ty is il l us trate d

in Fi gur e 7 whi.uh rhow!~ t boy with ove r 30 open catities, some apparently

involving t h e pulpx n:extkmxx*=a¢x*xmu¢1x t• It is of interest to note that the

pul p of the seeond mol a r 3.s apparently invaded from a large cavity that ha s

through a d efe c~ ti ve fissure In the oe c i .usal s=a tsx s ur faae the opening

Shrough which is eaceedi ng2 y ,rcall , ~ f o3.1#w t h i s oase with history and tr eat•

mont )

The problem of the general puhl~o is very camplicsated and dilfioult a t

this time because of the general lack of information and much misguided ad-

vise , This is splendidly illustrated by the various reports as to what con-

situtcs an adequate nutrition . A ciiart reoflamendeLL by the donm3.ttee on Food s

and ~Tu.tri~`ion, i~;i,.~;xition 3 :(-seasch Counoil caoss not any provision or re »

cosursende.tion regarding ph osp h orus L-a ;2 'v ery lattl~ aoia~iv~ tc -~ it c ~:,~.ib D as

109:.11 t~st rate c1. in P.ffrre B .

cirAlaxly the list of i'ood. values e e Pub1.isllvci bj the J ouat,ns.l o f Livi ng

mak e s no provision or reoommtnda-t:i€-n with regard to/`i~Y-j eitl~sr vil-lamin D

or the mineral phosphorus a s shown in. Fi -vre 9,

To und e rt ak e to make the problem or nutrition very simple is sh own in

Fi gur e 1 0 by taking any one of t he foods shc~wn/yf f.j## in each o f the eight

lists of must foods which as stated ns.k e n o provi sion for either Vitamin D

or phosphoruffi . There 3.s a seri o usmisappreh e ns3.oxa. as indicated b y

many o~.' the l istv o f reoommdnded foods with regard to the aotta1, capacity

of various individuals to utilize the nin erfals that are in the foods eat en .

For example it is assumed that since the average adult require 0 .7 gram of
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calci .-~ ~ per day that any diet that provides that &moun.t will be adeqgate, not.,

withstanding that only a portion of calcium can be extracted from the food:

and utilized. Dr. Julia Outhouse and oo-wcarke r s of 'che Univers3.ty of ?~llineis

have shown that preschool a hildr en utilize about 20 pe r cent of th e calaius

of milk and that e.d i.A14- sub jeets -ave si.zail ar results. This is e.znphas 3.xed

in Fi zuro 11,

Similarly the Council on Foods and Nutrition of the American M edical

Association has stated in *nn.nection with the problem of a dult r e quirements

for calcium as f ollowa a

"I£' adult requirems~zta 'for call c l -am a re in t he ne i ghbor-
~ hoori of 0. 7 gu+ daily and if the caloric re qui rements

of a mederate3.y active man ar e approximately 30U0 4
caiaties, then each 100 G alo~ri ss of food will do its
aharo in nooting the c:alcium roquirwm :eats if it pro-
v :s,dee 23 m.gs of calai uia,." (30 z 23 -690 mge* or 0 .69 gr. )

In my stuo.a,us e.nung p ;.°ir,rlti°Vo r ac e :; an imp of'tikstt factor has be e n ..

smphas 3 . z vd, n.amoly, that 'U'hey CE .-c a 3 taffloj ent3 . y large qliant3.tg Of 2004 to

prov3s1e a ~.~.g~~~~` :ao~;o r of S~.i6 -L-y- in ~.y personal t~c~x•x° e spcnc.e~aoe with S~r„

Franklin "ing , secretary or the Counc :zT. o7a F00d6 and Nutr i ~;ion of the Americ

Ve#tt€eI :s bs oc iatic«n he

t- .u :c lei;~er u:~ ~uly ;; Pra"''
about the lrai, ortane a

oz.y ava~I .t .;1lity .,.b, ct~i,4.sideran.g the dieta.ry*
llhc caIc-"iUaL of iail~~

However* is e.vailable„ and if a considerable
pcrrtion Of the 0,7 or .E~ gg" of ualtium
which is needed by the adult in supplied In
the form, of milk, then we kn ow that the ca3.-
+s ium requirements wil l be not* "

It is not surprising that there is marked confusion on the part of

the public when the available data vary to widely in their ro+sommendatiaus s

r,hen I re°erreri this matter of the confusion to i1sr* E . C . ?;.cCollux he mad*

th e Mow a.ng ob servati on :

"i was very mu.ek~~ pleased to reeeive your
letter of July 26 . I have been impr. essed
with the eriticisRe you mako in respect to
tables showing the utilization of ealc3.un
for persons of different age $ . I suppflse
it is unfortunate that conaic ;erable confu-
sion should exist during the ~~~~6** present
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period of extremely active investzgation . .
Your point about the inclusion of phos«•
rhorus iz~ I-stblei of vitamins and minerals
is well taken . "

This emphaaizss strongly the need for aaproasah3»n.g the problem of sson-►

trol1.ing dental e a,rie s on the basis or the food aombinations and dietary

programs that have b e en found to be adequate for its control . This is ~trik -•

ing].y illustrated by the experience of the pri~°Ative races . An efficient

approach to the problem is provided by the calculating of the mineraIes chief-

ly calcium, pks.osphorus* magnesium,, sodium and iron that are provided in a

given daily menu and then estimating the amount of bheme various m3.neral *

0 t

hat would probably be utilized by the body, On the bails of 20%. ut3.iiza.t9Lon

wh3.eh Is probably highor than the average the amount of calcium and p hospha r-

us provided in the nutrition ahoi:ld be probably at least five times th e

known mi ne a l r,alli:.re-lont-i i'orbody utilization . .i3.s an il iu.strati on In thi s

procedure we s eo in ~'wr;ure 12 ~': ~~~'~ r_ a ~;i. ~n. for the amount of minerals b+~~►

ing prts~rid.id a ;aso ~;.atp- i'urn.isnecl by the ind ivi ctta.al ,

One of the most immedio,te -'ao ; c~r~r, in uti.l :i.zing our poor foode ,,

poor in ' R ?"t k) e43~,'' .'t. : C9 I ,.̀`x the fact . :1l3,"f, the calories have

'J$$31 r {3ta 73 .' e6 w7'.-l € "iC ,y' .i _, i:6 y1Pz G c i: :~.€ll.s 3"t~~ often been z`oo ►

1T! o'9'o Ln In order to ~' ,~ E' v;,'~e ~-'. ~'i`r 1?,F.' ~' ;'~ L: ~?.i. . ~.~a-~a.• ~• u y of pvor foods to supply

an adequate amouvi~ of the various zn .;Rrloral :, and vitar in o , the total am ount of

calories provided would be rar in. e xoe sa or the body could Yxt il i~~~

Either of two things mus t be provided, avory Iiberal amount of physical ex-

*rc iao to burn up th e ox o e ss calories or 11-l.o use of b e t+eY° foods, better in

the sense of providing the miniaauat requirements of the body o f minerals and

vi.tarain s# The nraati.cal effect of usir., this bassis fo r selection of foods,

clinically r e dueen the de3xtal oariws by more than 90 per aent and comp letely

for the 1argo poreentaGe of ~.ndividuals . ':"eocrgn.izi.ng the additional demands

of the growth r+eriod such overloads as sich~noss, prognanoy, &l ao tation- re+•

quires that the fact or of safety be inorcascad under these cond i tion s .




