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is indeed :J. p leasure to extend Ieli­I T 
citations to the de ntal profession of 

Canada on the achievement of a Na tional 
Journal. T he effect will not be simp ly 
additive ; it \vill mult iply manyfold the 
influence and power of your Association. 

The role of nutrit ion as the dominant 
factor in immunity to dental caries seems 
now to be adequately established though 
probably not yet generally appreciated. 
Th at irregul arities of the dental arches 
and malformations of the face can also be 
demonstrated to be the result of fault)' 
nutr ition during the early formative and 
growth periods probably w: 11 not be mort 
readily accepted in the light of past and 
curren t teach ings. 

In the light of these new advances 
more efficient and p ractical preventive 
progr ams become possible. These will 
provide the members of the dental pro­
fession, whose guard.duty is at Na ture's 
most importan t observation post, with 
greatly en larged opportunities for service 
both in the care of indi vidual pati ents and 
for assisting in dir ecting the needed spe ­
cial nutrit ional programs of individuals 
and families. For the Canad ian den tist 

thi s offers some very special probl ems as 
well as unusual opportunities for help. 
fuln ess. . 

Man y observers art.: noting that dental _ 
caries and some othe r degenerative pro· 
cesses are increasing in severity in certain 
distr icts of the Uni ted States and Canada 
and this in spite of increased efficiency of 
health organ izations and insti tutions. If 
this be true it will be important to study 
possible cont ributing in fl uences. Thi s will 
lead us at once to a consideration of the 
pr inc ipal contro lling Factors which deter ­
min e th e efficiency of a dietary. In other­
wo rds what candit ions establish, whether 
in a g iven ~r oup of individuals, the avail­
able nutr ition shall provide a high or a 
Jow immunity to dcnt .il caries. Fortun­
atcly, remnants of pr imit ive races arc able 
to teach us much f rom the ir accumulated 
wisdom i ~ this important matter. 

R IiVJ[W OF INVI'STlGATI ONS. 

1n may help us if we review br iefly the 
data that have developed I rom my inves­
tiga tions of pr'i'mi tive racial stocks in 
various pllrts of the world, ,I od to note 
what factors are common to va rious 

"Dr. Price needs /10 i .ur odua io» /0 tbe denia l prol cssion of Cnnad«. 1/ ,' hflS climbed 10 tbe 
beigbt: o f interuation a] [ame or a vesenrcb u-orber, (/I/(I n o tr preJelill i/,i, excell ent m ,/I/luf,illl 
lipan tbe I l1bi,.-J of /1;(' 1I(',,!,l, »l tbe Nat ion, /0 h i l brother deli/i r/,! (l!lll IfJ dJe Feop!e 0/ t/Je 
lnnd o] I,il birtlr, d h er-i/d!;e f" higbly e r/eeJlII.- --TIJ(' r:.tli for. , 
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6 rOliPS whcthvr wit l: hi).;h immu nity or 
low immunity to den tal raries ; similarly 
to note what factors are associated with 
high excellence of den tal arch and facial 
development and what factors with irreg . 
ular ities. It is very impo rtant tha t we 
shal! establish standards of excellence; in 
other words controls. When we under ­
take to find such a g roup of indi viduals 
in any modern envi ronmen t we may have 
the best that'that commun ity can p rovide 
but this may be below the highest icbJ! 
to which nature has '(lfrived and accord­
ingly not such an environment as will 
readily d isclose the fu ndarncntni control­
ling factors. Ir is, therefo re, very clcsir­
able that our studies sha ll include many 
gro ups with exceptionally high immunity 
to dental caries and with hig hly pe rfect 

denta l and facial development. 
In my stud ies of the vitamin con tent of 

dairy products in d ifferen t pa rts of the 
world to which I shall refe r late r, I have 
fou nd not ani)' wide var iations for the 

I 

i 
same districts at different times of the: 
year but also a wide r;;1nge for d iffere nt 

I 
dist ricts at th e same time , Appa rent ly 

all of this was related to the nutrit ion of 
the da iry animals ch iefly cattle, which 

nutr ition was related to the period of 

f,: ro\\' th and to some specia lly high vita­
min foods in special districts where there 

was' a long period of rest and a short 
pe riod of rapid growth such as occurs in 
the hi gh mountain vn ilcys of Braz il, 

America and in several European and 
Canndi.m distr icts. On this basis I un ­

de rtook to study the possible relationship 
of such g rowth factors to the presence or 
absence of dental car ies and facia l and 
dental arch deform ities, when the indi ­

vidua ls were compelled to limit their nu ­
trition, in considerable part, to such spe. 

li :dly favourahle- dairy p rod u(L~ ;H Il I til 
plal1 t fuods brown ill thul cnviro nnu-nt. 

PRIMITIVE GROUPS_ 

For this I have stud ied remnants of 
several pr imitive racial stocks where their 
ph ysical isolat ion had sheltered them 
from the influences of our modern civili­
zat ion, and by studying them and their 
foods and their methods of Jiving, cer­
tain underlying factors were Found to be 
common to all these pr imitive groups, 
even though they were living in di fferent 

countries ancl on ve ry d ifferent foods. 
Th is permit s us .to critically exam ine mod­
ern civilizations at their points of con­
tact with the primitives, and by studying 
them and their prob lems with the stand­
ards of the immu ne pr imitives, note the 
Iactors wh ich arc cont ributing to dental 
caries a~d facia l and dental arch de­
forrnitics, 

By study ing the children in four high 
isola ted valleys in Switzerland, Loe t­

schcntal, Vispe rterrninen, G rachen and 
Ayer in the Swiss Alps,' 2 I found the 

incidence: of dental caries to be only 4.6 
per cent. of the teeth studied. Here ora l 

prop hylaxis and modern equipm ent fo r 
p ratti sing it were lu gely unk nown . At 
Sf. Moritz,J however, at approximately the 
same altitude, which is a highly modern­

izcd rornrnunity with excellen t training in 
oral prophylaxis, the incidence of caries 
was 29 .S per cent. of teeth studied. At 
Yissoic and Z inal," which were part i.,lly 
mode rnize d, 22 per cent. of the teelh 
cxrunined had been attacked by dentaI 
car ies. At Heris au," in the pla ins country 
of Switzerland , also ;I highly moderni zed 
community with sp lend id instruction and 
equipment for mouth cleanli ness, the in. 
cidcnce of car ies was 2,1.7 pe r cent. of the 
teeth cxarnined. 
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Similar stud ies were made in the O uter 
Hebrides;' off the west coast of Scotland 
and revealed that in the isolated d istricts 
of the Isles of Lewis and H arris only 1.2 

per cen t, of the teeth examin ed ha.l been 
attacked by dental car ies. Oral prophy­
laxis W;1.S almost unknown. In the port ., 
and modern ized sections the incidence of 
dental caries was found to be: 30 per cent. 
of the teeth exami ned . 

The natural foods availnhlc for these 
two p rimitive g roups were w ry d irtl' rl'nl 
in origin but similar in chemical content, 
as will be 5110\",n presentl y. 

E SKIM OS AND I NDI AN S. 

Similarly, stud it's were made of rem­
nar;J)~s. Qf _the primitive 'Eskimos and In­

, 

d ians of Alaska and north ern Canad a and 
of those individuals of these ,g roups who 
are at the point of contact with mode rn 
civiliz.uion. T ile EskiJl10S of western 'lnel 
north ern Alasb were reached by acro­
plane and for several g roups who had 
been but little influenced by modern civil­
ization , hence living enti rety on native 
foods, the per cent. of teeth fo und to 
11;1\'e been attacked by dent al caries was 
o.o», tha t is. only two teeth out of 2, \3 8 

in seventy-two individuals." N o effort ap­
parently had even been made at oral pro­
phylaxis in these grou ps. 

At the point of contact with modern 
civilization , where a ~ o vern m cnt supply 
boat comes once a )'l·.!r tc provIsion a 
f:ove:rnmen t stat ion , the incidence of 

I 

I, 

I 

I 



Tbe [onrn»! of T/Je Caill/didil J)eIIltd Association 

C\ r ics ,lll ltlll,l; IllC' It>l:J1 1 ~:,~il .lJ ll\ r. illt 'l .l · ,' ~rd 11 Prl !lnll hl'I'li:-'I'ht'l'l' ,ll hl kllll ' l·1.1tt· 1\l 11~ . 
to J 3 per ~c l\ L Qf (I'll; led h, or :\~ · I ledl l Whi l~' 1 11 l'C'~' pJl'SclJl ; l . \~· j " l' r ;l!~ g l' ill lylle 
out of 2,25·j in cigllty-onl: indi vid uals. and III klf}d .of nutri tron , climate and 
At this point oral p rophylm;:i s was being racial stock, .. they do not proviJe for a 

taught and practised and, in spite of it, comparison, a consideration of people in 
the increase in den tal car ies was 1till fold. tropica] and sub -trop ical countries, Th is 
Th e controll ing factors in p roducing these strong ly emphas ized the need that there 
changes will be shown presentl y to be should be included in this investigarion a 
nut ritional. cri tical exam in"ltion of g roups of individ· 

. The natural food of the pri mitive u,ds in the Soutil Sea Islands. T o ac­
Eskimo was almost ent irel), the animal complish this, extende d fidJ studies were 
li fe of the sea. l1l:1 tk in 193:1 in eigllt arch i[)cI.1gos of the 

Similar ly, cillite primitive Indians were: I):lcinc Ocean, including brge g roups of 
sought [or and Iound in-northern Ca nad.i each M elanesian and Polynesian mcinl 

who were living p ractically entirely on stocks. Owing to . the vast exte nt of the 
\\'ild nnimals. Their physical isolat ion I J,l ci~ ( waters and tile limited number of 
I rorn the inilucnc« or modern civiliz.ition t ransportat ion lines it became \'('ry dilli­
was very complete . cult to urange a convenient itine rary. 

Th ree g roups were found , consisting Th is, however, was accomplished satis., 
of seventy-six ind ividuals with 2, l -i4 teeth Iactori ly by go ing sout h th rough the more 
and withou t a sing le tooth having been easterly archip elagos, namely, the Mar­
attacked by denta l car ies, In a total of (lues.1s Islands, Socic,ty Island s and Cook 
2,464 teeth examined for e ighty·sc\'c n in­ Islands and then westward to the Tongan 
clividuals in four g roups. only four teeth Islands in the sourhern central Pacifi c 
had ever been a ttacked b)' dental carics, ncar New Zealand and then westward to 
or 0,16 per cent." . T hese peopl e kncw New Caledonia ncar A ust ralia, f rom this 
nothing of oral prophylaxis as und erstood g roup we went northwar d to the fiji 
by modern civil izat ions. Islands, also in the western Pacifi c, and 

f or thl.! ,groups of these Indians at the thence to the Samoan Island s in the Cen­
point of contact with moder n civilizution, l ral Pacific south of the Euuator anc] l'q 
2 [ .5 lJcr cent. of 1,878 teeth in seven ty the Hawaiian Islands north o '~ the EClu;I­
individuals, or n total of 405 teeth , had tor. Th ese islan d gro ups we r~ all popu ­
been attacked by dent al carics," 7 S Thi s is latcd by JilTerent racial s toc k~~· .s p (:ak ing 
un in( (e;\s!.! of 13:i fold. These in-J ivid­ different Jangu <lgeS. Th e movements [ rom 
u:1ls h.id been taugh t oral p roph ylaxis. archipelago to archipelago were mad e on 

K nowledge of and equipme nt fo r oral the larger ships and between the islands 
p rophylax is arc in dir ect propor tion in of the gro up in small crafts, except in the 
these grou ps with the incidence or dental H awaiinn Island s whe re an aeropl ane was 
caries and dental caries is in dir ect p ro­ USed. 
portion to the displacement of nat ive These stud ies involved a physical ex­

foods with mode rn foods. amination of the mouth of each indi­
vidual to determine the extent of dcrit: I 

SO UT H SEA ISLANDER S. car tes. D etailed d.lta were recorded rc: 
A ll of the above groups are III the gar cl ing the state of eruption of the teeth, _ 
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<{ 
\, I'll " "lu I'\" "I I I" tI"II LIl ,11\ r",~ , ifldl \'I"ll,d

l' Ijhy.~ll," l 11.\r ,'dLr i ~ l i r~ ,II I" ;I,gl" , lu)-:dl1n 
with information rq~;\rdin g the: nutri tion 
both at present and in tht; past. Wit; were: 
assisted in th is matter in each group by 
spc:cjal gu ides and in terpreters that were 

usually obtained tbrough governl1ll:nt ofli­
cials and arra ngemeo ts fo r whom had 
been la rgel}' made through correspond­
ence in advance. The: inhabitants o f 
New Calcdo nin and Fiji ls li ruls were of 
Melanes ian stock. T ilt; Tongans were 
prob.ib ly originally a mixture of the 
Melanesian, :lnd Polyncsinns. The bnl­

" nnrc of the above isl.uu l groups were in­
, II:lhikd hy ! J ll J YIK~ i .II1 ' . 

Tlu, incidC: lll l' uf tkllt.d caries alllo ng 

those J\ t clancsians who are stiJi so isolat­
ed as to br.- compell ed to depend uplln 
th<:ir ei"flc. ient native foods, IV:!S U.38 pe'r 
cent, of the; teeth studied . For those in· 
dividua ls livin& on the trade or imported. 
foods of modern civilizat ion 29.0 p er 
cent. of teeth stud icd had been at tacked 
by dental caries. Fo r the isolated Poll" 
ncsians lil'i ng guile ex.clusively On their 
nntivc foods the' incidence of dent al caries 
was 0.:'>2 pt r cent. of the total teeth ex­
amined. f or the Pol ynesians living on 
trade o r imported foods of modern civili­
zation ::n.9 per cent . of the teeth had 
been ;ltt ilcked b)' dental caries. Th e simi­
lari ty o f the flgufCS was, ~Ii rect ly related 
to the' silniJarit)' of the native foods and 
uniform ity of the displac ing imported 
foods. 

\'<fll i l<: dln tal car ics is re:cogni zed as tht: 
most univcrs.il ;tll1ict1 on which accom­
panies civilization and is, as we have 
sh0 \ \"11, a d irect expr ession and d Tect of 
nutriti onal ~lrcss , it can now be show n to 
constitute o r represent on ly one of mallY 
inju rious effects or expr essions of fault y 
nutrit ion. Rickets of childhoo d has long 

l 'l Tl1 1'<"l< I!: ll iznl :\:, \l l il' 0 1 ([, n l· . ~ c l" ·l.d 

.iJkdi lJ llS or SlH :i1 k'cJ d isC:; lS l'S a t' I1IO"C' 111 

civilization arc progressively on the ill­
crease. Oth ers Me par ticularl y destructive 
for certain g roups. O thers chiefly maim 
arid p rodu ce deformities in var ious parts 
of the body, such as the face and dental 
arches. 

fACIA L IIUl EGUlAfiITlES. 

Facial and dental irregularit ies ha ve 
been ch iefly ascribed to thumb and finger 
Sli cking and to mixed racial physical 
.charactcristics. In my investigations of 
primit ive racial stocks and o r the clfccts I 
I'rod1 lcn l by llxi r displa(ing or part of 

J
their naltlral foods with foods of modern ,I civilization . it has been disclosed that the 
rigid conform ity to physical type charar­
tcri stic of these races h as been l (l ~t in a 
sing le ge,ncrat ion as an effect of nutri tion J 
on deve lopment processes duri ng pre­
natal and postnatal life. ' 1 

fo r the face th is may express itself as 
retard ed growt h of either the middle th ird 
or lower th ircl or both. This directly 
afleets the arrangement of the teeth in the 
dental arches as well as the inter relation 
of the dcnt.il arches. It occurred in as 
h igll a ['trcentage of full bloods in the 
first ge nerat ion af ter adopting the nu trj ­
lio n of modern civilization as in the 
mixed bloods. T his deficiency was also 
foun d to h ave an expression in many 
other structu res of the body. 

As I have shown in my reports, the 
de:n!"a! arches of the chil dren and adults of 
the high A lpine valleyso we re universally 
regul ar in con tour and proporti on. In 
St . Mor itz at the same altirudc, but whe re 
the ch ildrcn had been reared on mode rn 
foods, irregul ari ties of the dental arches 
were common arid when we came dow n 
to the plains country the assortm ent of 
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,ldlll' lll ll ics :111l1 1I1" irr<'gllJ.lri li"s 0 1 L" i:i1 
devl·lupllll·nt bcc unc very f I"L'll lll'l1 l alld 
included Ill<lny mouth breathers and baJl y 
pro port ioned Features. The pure Swiss 
of the latter g roup had lost the ph ysical 
characteristics wh ich constituted the racial 
pattern in the isolated valleys. T hese 
physical changes accompanied the loss of 
immunity to dental caries. Th e nutri ­
tion of the isolated groups was largely 
limited to the native foods, rye and d~ir y 

products. At the point of contact with 
civilization and in all the modernized 
groups the white flour, sugar pr oducts, 
canned frui ts, as marmalades, pastr ies, 
ctc., d isplaced thc natur al foods, 

Similarly in the Outer Hebr ides in all 
the g roups whose isola tion prov ided as 
their nutrition oat prod ucts and sea foods, 
excellent facial and de n tal ar ch develop­
rnent were constant characteristics. In the 
first gen erat ion, ho wever, af ter these na­

tive foods had bee n supplanted by the im­
ported white Rour and sweet goods , 
mouth breathers were common and mark­
ed defor mities of the denta l arches de­
veloped. I have show n, f oe example,1° a 
group of four children in one family :tIl 
of whom were mouth breathers and all 
had dent al caries. All were using Im­

ported foods. 
Among the prurunvc Eskimos of 

Alaska who were living enti rely on their 
nati,ve foods, chieriy of the large animal 
li fe of the sea, not a sing le case of irrtg . 
u la ritics of the den tal arches nor a single 
mouth b reather was f ound . In the pr esent 

ljem·ration. however. where tile mother 
had used the trade foods, white !lour and 
,~u gar , Iargely for her nut r ition dur ing the 
,gestation and lactation periods and those 
foods were used also by the w owing 
children, jrregll[;lfitics of the de ntal 
arches and face were a frequent occur-

1','IIll' .1111 1 o l'tcn i l l Vl'l')' ~ ,'\'<' n: [ orm. 

Similarly, my ~ t ud jL'S o f the lu di.ins uf 
the far north of Canada revealed dental 
arches of very remarkable perfection so 
long as the ind ividuals had, du ring their 
developmental and growth periods, lived 
entirely on the native foods, consisting of 
the animal l ife of the land with a constant 
use of the organ s. Again at the point of 
contact with mode rn civiliznt ions foods, I 
the first generation showed H:r}' marked ! 
divergcnce fr om the nor mal raci..d type, i 
in that denta l arches were irregular, nos ­ I 

\ 
tr ils were narrow and gross Facial de­ I 
Iorrnities often occurred . T he activity of I 

' 1 
the: .lcnta! caries proCl'SS in th is gro up 
was very marked, though the extent of 
the facial irregularity d id not have a con­
stant relationsh ip with the 105 5 of irn ­

munity to dental caries. Th ese two Iac­
tors we re clearly related to two d ifferent 
g rowth period s. 

My studies dur ing the summe r of 1934 
among the primi tive peop le of the South 
Sea Islands have ilgain revealed inforrna­
rion of a most st riking charac ter in this 
mat ter of the developm ent of L1 C i ~1 de­
for mities with a change from the nat ive 
to the trade foods. It is exceed in,t;ly si,g­
nificanr that not one ~ i ng le case was 
found of defo rmed dental arc hes among 
the isolated grou ps on the eig ht an hi­
pelages s tud iecl. In 0 0(; case a super­
nUlTIc rary was found which p roduced 
cro wding but the arch was of normal size. 
rn each archipelago, however, wh e re the 
ch il.lrcn had developed on the trade 
foods, many (.15CS or gross irrc.r: l1l.lr ill' 0 1" 

the denta l arches were app.lrr:nt. 
Man y score of these cases have been 

photog raphed and several rt'portcd for 
these various racial stocks, 

1£ the physical injur y arising from 
faul ty nut rition in the fo rmative ~ n d 
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groll'th r tfi od , \\ ' ,IS limite,1 ro the o ral 
~J1d Iacial .IcIormity, o r evert these arid 

the serious obstruct ion of the air passages 
due to their lack of norma l developm ent , 
th is would indeed be a \'Cry severe aflli c­
tion ; but .ino thcr , 'e: rr impo rtant discov­
ery has been made in these special field 
studies, 

I M MU NITY TO D EG EN ERATIV E P ROCES SES 

I n all the racial g roups where a com­. 
, , par ison could be nude of the individuals 

still using the nat ive foods an J those Jiv­
ing on the: imported foods of modern 

.civilizat ion, the: oppo rtunity has been pre­
sentc d for a stud)'. at the same time, of 
the It ,,<.:1 of immuni ty to several other 
degt nt rativt pf OCt5SL'S, including arthritis 
and tuberculosis. It is comm only ronsid ­

cred that rubcrculosis is csscn tiaily an in­
fcctivc procc:ss, a011 much ( mph,lsis h.is 

been pur tlpon the absen ce o f e;\pos L ~ fe: to 
the infectio n .! l1 d th e: need [o r Irvc.iom 
from cont.u.t . It is of g rC::lt importance 
that we shall keep in mind that p racti ­
c3 11l' :1 11of these rnrinl g roup, break J OlI'n 
rapidly when thcy COl]) , in cont act willi 
our modem r ivilizntion :\nd its food s. 
Among these clcst ructiv« d iseases, tuber ­
culosis plays a "c: ry import.in t role. Th e 
rapiJ breakdown o f lhcsc pr imiti ve races 
with rubcrru losis has been largely a ~c rib­

ed to the fnct that there had not been an 
inherited immunity du e to both a previous 
racia! exposurt an d successf ul combat, 

I have been 11 (:'t:pJy interested in study ­
ing the indi vidu als who are m~k i ng a 
poor hgh t ag:\inst tubercul osis amo ng 
these primitive r.irial stocks such as h.ivc 
been carricd into institutions for care and 
nursing, A t )u nc: ,\u , Alaska, there is an 
excellent gOH'rnlllen t hospital mainta ined 
for this pur l'0,e , Every one of the: Eskimo 
and I ndian boys and g irls who w ere In 

tl rat inst itution sulk rillg Irorn pulmonary 
tuberculosis had very marked deformity 
o f the dental arches with irregularity of 
the teeth, Similarly , in the tuberculosis 
hospitals of H ila and Honolulu in the 
Hawaiian Islands on ly one inJividua! be­
tween ten and thirty was found who diJ 
not have thi s marked evidence of nutri­
tiona l deficiency in the development and 
early g rowth period, Tha t indi vidual W 8 S 

suffering fr om tub erculosis of the ccr ­
viC;11 gl:\nds, 

I NT ER Pll ET AT lON , 

M)' inter pr etat ion of the significance of 
th is Jlo din g is that the defensive mechan­
isms of the body did not develop norm­
all)' as a result 0'[ the salllt lkftciellcit s 
wh ich produ ced the d istu rbance: in ph ysi­

cal g rowt l~ , 

A recent survey of the Esk imos o f 
A laska b} Dr. V. E. Levine and Prof esso r 

C. WI, 13:1u , r of C reighton U niversity 
(Neb raska ) has bee n rep or ted as fol lows : 

" Cordova, A laska, Oct, 26 , 19;,!\,­

D ue to suscept ibility to tuberculosis ;\nd
 

other diseases the a , 'C:r ~ )..: c: l i re span of
 
the Eskimo of A laska is on ly 20 years
 
and their race is doom ed to extinctio n
 
with in a Icw ge:nerations un less mod,
 
ern med ical science comes to their aid."
 

What is happeni ng to the Esk imos is 
hal,pe ning to the Indians at p ractically all 
points of con tact w ith our modern civili­
zr tion and its foods, It is also very s ig ­
nificant that ifl my field studies among I 

the Indian s in north west Canada that 
while I did not see a single ar thr itic 1" 

cripple in the isolated g roups in the far I 
Inorth, T foun d ten bedri dden cripples. 

mostly arthritics in Tllt:,~ra l )h Creek and 
vic inity at th e po int o f con tact with mod­
e rn fooJ s. 
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Sitll't: tl l l'~ l: 1ll-,SU1I' r:11 irl' l ' rlll l' ~ ' I'~ .11l' 

so definitely on the increase at the po int 
of cont act of these several p rimitive racial 
stocks with moder n civilizations o ften 

where no other change has taken p lace 
exce pt the disp lace ment of part of the 
native [oorls with impor ted fooels, it be­
comes very important to stuely criticall)' 
the chem ical characteristics of both t he 
nat ive dietar ies and those foods which 
11:\1'<: displaced them. 

Large nurnbcrx of samples or [oods have 
been collected in my various expedit ions 
and transported to my laboralory fo r 
d n-rn icn l annlysis. 

The requirements 0 f the nor mal human 
for two of the several requisite minerals, 
namely, calcium and p hospho rus, have 
be:e:n shown by She rman ll to be ap pro xi­
mately two g rams of each in suitab le 
chemical form in the: da i ly d iet, in o rder 
that the body may obtain at j l'a ~ l a Ill' 

g ram to 1.3 g rams of each pe: r day, wh ich 
can only be accornplishcd 'when there is 
p resent an adequate quanti ty of the 
various vitamins, particularly the Iat­
soluble vitamins. Th e minerals can never 
be entire ly removed . The fo llowing min­
erals were routinely determined, calcium, 
phospho rus, iron , mag nesium, coppe r and 
iodine. 

Th e quantity of Cn and P found from 
a study of the d iets o f both t ile inun uncs 
and -susccptiblcs in Switzcrlanrl.? shows a 
marked reduction in several minera ls as 
provided in the norm al ,b ill' diet, ca ll ­

sisting chiefly of en tire rye and d.ury prod­
ucts in compa rison wi th the displacing 
diets obtained f rom mode rn civilizution , 
T his decrease was (rom 1.6 [0 O.,·j ,t:r:tl1l -; 
(or cakiu m, Irorn 1 .K to O.R fa I' pllm ­
I'h ortl ~ :111,1 f rom -I- +- -I- for Iur- 5011l hk: 
activato rs 10 +- all ,1 basis of 2,000 ClI­
01ics. ! l'l l i~ .un ou nlx 10 :t fn lu c lio l l or 

7.', .·1 I'l' r r l'll(. Iur ,; lk iU lll. \ '>. I ['cr I l ' lI l. 

for ph osphorus ,1nJ 67 l' t:r ren t . red uc­
tion for the Fat-soluble .irtivators. 

Fo r the Outer H ebr ides whe n thei r na­
tive fooJs, wh ich consisted ch icAr of oats 
and sea foods, were displaced with the 
did used by modern civi lization, there 
was a re duc tio n? from 1.7 to 0 .8 g rams 
for calcium, from 3.04 to 1.3 g rams for 
ph osph or us and f rom + + + to + for 
fat-sol uble activators, a red uction o f 52 .) 

per cent. for calcium, 57.2 per cent. (or 
phosph orus and 67 per cent. for fat­
so lublc activators on a b'lsis of 2,000 

ca lories daily. 
\XI hen the native d iets of the Eskimos 

arc changed from the animal li fe of the 
sea to those used by moder n civil ization, 
thue: is a reduction f rom 2.1· 1· to 0.39 

g r :l I~5 (or calcium, from 5, 70 .to 1.14 

grams fo r phosphorus, from 0 .100 to 
O.Oe)7 g rams for iron, fro m 1.27 to 0.1.6 

grams for magnesium, from 0.03 J 2 to 
0.0 167 g rams for copper; from 0.000131 

grams for iod ine to 0 .000002 76 g rams 
and from -I- -I- + to + for far-soluble 
vita mins or a. reduction of S1.~ per cent. 
fo r cnlcium, gO pe r cent . for phosph o rus, 
30 per cent. (or iron, 86.6 per cent. for 
magnesill Ol, <1 6.6 p er cent. for copper, 
97 . ~ pe r cen t. fo r iod ine and :lpproxi­
rnatcly 67 pc:r cent. for fat-soluble uctiva­
to rs on the: basis o r :'>,000 calories (or 
the ir severe c1 jm :lte .J~ 

Fo r the Indi ans of northern Canada 
the: 10 5$ of immunity when their normal 
d iet, consist ing ,h lefly of wild ani mal life 
of the land, was d isplaced \yjth d iets as 
used by modern civ ilizat ion, the: rc.luctior, 
IV,IS [rom! " 2.3 to 0.39 for c.i lcium, from 
G.OI to 1.1,1 (or pliospho rus, r ((JIIl O. JHe) 

to 0 .0 67 (or irun, 1 1'0111 O . (, .~ [0 O. Je) 

~ r'll11 s for l11 a ~ l)l ,illl11 , (rom O.iJ2)·/ 10 

o.rn (,7 ,v.r:1m.s Iu r (opper, Iro rn () . I J o n o ~ · j O 
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10 0 .lJ()(](J()27(, ~r;lI n , I'~> r iodi'IL' ,11 1<1 I rum 
+ + + 10 + Io r [at -soluble act ivators 
on a basis of 3,000 calor ies, This is R 
reduction of 83 per cent. for calcium, 
82 .7 per cent. for phosphorus, 63.9 per 
cent. fo r iron, 76.4 per cent . for m:lg ­

nesium, 34.0 per cent . for copper, 88.5 
per cent. for iodine n n ~1 npp rox imntcly 
67 per cent . fo r fa t-solub le activator s. 

When the foods ccnst ituti ng the diet 
of the South SUi Islands have been ana­
lyzcd and the data expressed qunntitn­
tivcly for the vRriO~ IS minera ls it is dis­
closed that the diets of the isolated prirni­
rives provided them 1.9 ,grnJJlS of calcium 
pcr <hy and the modernize d did , pro­
vidcd 0.97 g f\\ITIS; which is a reduction 
of 53 per cent. \X!hen the native foods 
were displaced by modern foods there 
was a reduction in the pho spho rus from 
3.10 geams to 1.36, or a reduction of 56 
per cent. There was a marked rcdu ction 
in thc Iat-soluble activators in the: mod­
ernized foods, being + + + in the na­
tive foods and + in the modern ized 
foods, a reduction approxima tely of 67 
per cent. The primit ive food s in the 
South Sea ]5 lands consisted of var ious 
plants as t·,1[O, yams, man iota, sweet pota­
toes, brcad fruit, chiefly taro ; the younj; 
tops of the taro, many fruits includ ing 
bananas, oranges, coconuts and papaya. 
With these were used animal life of the 
sea ~ s shel lfish, soft arid hard such ns 
crayfish, octopus, lobsters , oysters, and 
dams, a lso fish of many kinJs both Luge 
and srna1/, and turtles . 

In genera l the usua l contact with the: 
outside world was thro ugh the calling of I, 
a small trade ship wh ich gathered up the 
collected shells and d ried coconut o r 
copra. In nearly every instance the col­
leered materials were pa id for in goods 
which consisted of app roximately 90 per 

("11(', whil e llour ~1I 1d :iuga.!' :liJd 10 p~ r 

cent. cluthing. These trade sh ips usually 
call about twice or th ree times a year, 
and due to the cora l reefs surrounding 
nearly all of the Pacific Islands, their 
only po int of contact with the inhnbi­
ran ts would be at the few openi ngs 
through the reefs. There is usually one 
principa l po rt for each of the various 
arch ipelagos at which the lilrger merchan t 
'Inti passenger ships can call. At this 
port Ioca I trade stores are . established 
wh k h maintain the suppl y of trade goods 
for the continued usc of the pur chasers. 
Many g roups were: studi ed who had no 
wnt,ILl with even tr;lcle ships. 

Oth er remna nts of pr im it ive racial 
stocks have been and arc being studied. 
The data [or these are not yet consoli­
dated. 

I t is veC)' importan t to note that the 
building blocks from which our bodies 
arc constructed, including all those forms 
of animal life having skeleto ns, are p re:­
cisely those which we fo und to be p res­
ent in libera l amounts in the native 'die­
tar ies of those ind ividua ls in all the 
various groups with a high immunity to 
<le:ntRl caries, but not present in adequate 
amounts in the nutr itions of all of those 
with a low immuni ty to dental caries. If 
it be true that it is the absence of these 
minerals and acti\,;lting substances which 
constit ute the controlling facto rs [or ex­
cellcnt physical development and the 
maintenance of h igh irnmunity .to denta l 
caries, then the provid ing of an adequate 
r<: inIorccrnent to deficient die taries should 
resu lt in the effective contro l of the nc­
I ivc caries process, and prov ide tor no r­
mal ph ysical deve lopment includ ing rile 
mechan isms of defense "gai nst infection. 

Fort unat ely, we have a large fund of. 
data dealing with these poin ts. i n all 
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llrc isulatcd I.I( i ,il ~rl) l l l'~ Sllll licd , in.h ­
vidual$ were fOlllld who It;ld le ft (Ile iso­

JateJ d istrid, fo r a pe riod o f {ime and 
h;td gone to man: rnodc rn ized (QJ1 111.1un i­
til's and then returned to their fo rmer 
env ironment. \'{!he:n t his contact with 
modern civilizatiun and its foods lasted 
from six months to :I yea r, dCI1 l:lJ ories 
became active and inj ured or destroyed 
several teeth, If these rccth became abo 
sccsscd or seriously painfu l whil e in tbc 
modernized comm unity tIH:Y were ex tract­

ed: O n return to their origi nal l iving 
con d itions the cari es ceased to be act ive­

:lnLl remained ,0, T he su rfaces of the 
,cavit ics be(:lilk lu « ] an d ~ r is l e n i ng , in ­
dicl ling ,I high dc'We:l' uf fL'lllil1(:r:t1iza liol1 
o f the ,k c;llciheJ dent ine: and n h igh irn­
mun ity to denl,ll ca ries. Thesl: CI~tS were 
Freq uent ly encou ntered in the Al ps in 
Sw itzcrhuul aild the O ut er Heb rides ancl 
,111 10 11& 111<: r n d i,lll ~ in nor the rn ,111 :1 rvn ­

tr al C1l1ada. 
Another type of cond ition wu pnrticu­

Lid)' instructive whid l '1';15 Iound in SCl,' · 

era ] pbccs ill the South Sea Islands. 
\Xl hl'n the pr i«, of dr ied coronut Or COp r.1 

\ \:1, high lhl: !rad<: , h il)\ were ru Live: :In.1 

maJ .: [rcq ucut calls gaLhering up this m.i­
te rial fo r European and Amer ican mar­
kets. Sirn.« lhl' rnatcr ial W:l S p,lid for 
almost entirely with white 1I0uf and su<~a r 

p roducts, these low mineral ,llltl h igh 
calon cs foods became av.nlablc for J i, . 
placing the native food s, Th is I\'a, the 
cond iLion for :I fe: w }'l:.lrs fo l io \\ 'in~ the 
\'('.If. Fur ~(: \"c' r:d yc':! rs jllsl past , ho\\' · 
ever, the pr iLl' o r ropr:\ I\;\s bL"l' ll SO 10 1', 

lh:lt the traJ e sh ips 11:1 \'e not o Iled and 
" in man y pl:H,:l:S the pc-op ll' h,n'e IX'cn for 

: . sl'ver:ll years without the impor ted foo d~, 

Th L" cJfc c.l W:I'-. cle'lr ly dl'l11 o n~t r ;[tL"(1 in till: 
. conJ ition o r th\: tedh. \\;then exal11 ine.l 

p ractic:llly all mOllths wu e free f rom :1(" 

ll\'c <'l ril'S . I.arge numbers of them had 
ravit ics \Vi ti I glistening halLl surfaces 
where the toot h de:cay had become entire­
Iy arrested and these cavities were report. 

cd to have developed entirel y during the 
periods that were covered by th'c cxchang, 
of the cop m for the trade foo ds , 

Sl ill another type of co nd itioo was 
\'l'ry instruct ive. Th ere have been a [ew 

very severe hurricanes withi n rcrent years 
that have caused g reat damage in some 
of the Pacific Islands. \Xlb<:n these: occur 
practically :III vegetation is stripped of its 
leaves, and f ruits and pl an t foods arc de­

st royc.l for an' extended period, Rclid 
is provided by the Red Cross ill the: form 
o l modern t r.ulc Ioo. is. 1n severn] d is­
tr icts per iod." of act ive loat h ~ <::c a )' could 
be idenli fied as coincident with the period 
in which the Reel Cross foods were avail­
ab le . 

If it be Lrue that l li e Ir..- vt.:l of immu nity 
to toot h decay is direct ly :I prob k m of 
th e level of the in tak<: of body bu ilding 
rnntcrials, especial ly the minerals and fat­
soluble- activator.". an ,ldclJIlO1 lc reinfo rce­
I11LIII of :Iny clcficicnr diU with those: sub­
,l :ln«'~ ill .\ lI iI.IIJ le for m for b<:corn ing 
a\',li l.l[,k should provide the requ isites for 
eslablishill,l: and maintaini n,g immunity al­
1I 10 ~t r C:~:lrl l less of the bas ic diet. T he 
alll l1111dalinl:; ev idence strongly cmpha­
.~ i %es t ltl ' vicw that it is not what has been 
eaten that has done the harm, but rath er 
the "bst nce o f wh at was not c;lten, <l nd 
th:tt poo r food s high ;n (:llor ics thcr <:forc 

~: , h"f}'i ' l,t: hllll,gc;r :lild enc r,r.:y dl'l11:tnd" 
hill Ill\\' in body bllilJ ing Illatcri,d, h:ld 

d isl) !:lCc:d or supph ntcd food s pro" iJin g 
both. t\ logical p ro(('dllr e, thcrdore, is 
to obt :lin data on the results produced by 
rt.: infor eing ;In in,I<Ic:cJU:lte d id ar,. , It is 
:I t th i, po int that (IlL' :l\ 'lif.lb le evid encc 
be:roIlH:s yc:ry con\'i lll Lng. 
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