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Tasppsus P. Hyare, D.D.S, ¥.A.C.D., Assistant Medical Director,
Metropolitan Life Insurance Co., New Yok, N. Y.

I our approach to an eluncidalion and
a hetter understanding of the problem of
dental caries and what ave the bhest
known measures for its prevention, cer-
tain facts are presented aud, being axio-
matic in principle, they cannot be ex-
cluded or jgnored in any discussion or
debate on the resolution presented this
evening.

Dental caries is a chemico-vital process
of destruction of the hard structures of
the teoth carried on tbrough the agency
of acid-producing bacteria.!

The first fact which we shall present,
and which you are requested to con-
stantly keep in mind, is the fact that
dental caries starts on the outside of the
tooth, and uot on the inside. In olden
times the theory was that decay started
on the inside of the tooth, but Dr. W. D.
Miller pointed out “that teeth from
which the pnlps have been removed which
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are mounted on pivots or worn on plates
are subjecl to decay the same as teeth
with vital pulps, and when decayed, lhey
show the same microscopic changes in
the structure.”

Dr. K. H. Thoma of the Dental
School, Harvard University, after having
conducted some research work on dental
cavies, writes as follows: “Histopatho-
logical study of dental caries in human
tecth shows 1t is the first state of an
infectious process starting at the exposed
surface of the tooth.””®

After several years ol research work
on dental caries, carried on by Dr. H. E.
Friesell, dean of the Dental College, Uni-
versity of Pittsburgh, and the Mellon
Institute of the same wmiversity, Dr.
Friesell makes the following statement:
“When caries attacks a tooth, it does not
affect the tooth unifomnly all over its
exposed surface.”*
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Dr. G. V. Black and Dr. J. Leon Wil-
liams have shown by the moest carctul
microscopic investigalions that dental
caries starts on the outside of the tooth.

The second fact which we wish to pre-
sent to-night is one that is accepted by all
investigators of dental caries, that bac-
teria are always present ; in fact, if there
are no bacteria we do not have decay. To-
night we are not concerned with what
partienlar brand, stripe or style of bac-
teria they are. They may be the old-fash-
ioned lind or the more modern varieties,
such as the Bacillus acidophilns, and
others. Just so long as they really are
bacleria and they really can produce
acids, and that they really can be trapped
and, in fact, are trapped and held in close
contact with the tooth, this is all that is
necded to show why decay starts at that
place.

When these traps o: litile garbage pails
filled with bacteria and fermenting food
débris are not present, we do not find
dental caries.

To return to the research work of the
Mellon Tustitute and lhe School of Den-
tistry of the University of Pittshurgh,
Dr. Triesell states that decay “begins
at points so definite on the various ana-
tomical surfaces of the tooth that an
experienced operator can readily predict
where decay will begin on a given sur-
face, and to what limits it will extend
on that snrface” We would also add
that any senior or junior studeut in any
dental college can also point out on a
given surface where decay will start.

Not only do we lknow where decay
will start but we also know where ecay
does,not start.

Dr. William Robertson, as far back
as 1835, wrote that decay mever occurs
on clean surfaces. And seventy-four years
later Dr. G. V. Black stafed: “Caries
never atlacks the emamel iu the open
where the surface is freely cleaned.”
These parts of the tooth’s surfaces
are easy to keep clean, and it being
known thal no decay ever starts in these
places, iz the reasou why they are ve-
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ferred to as being immune. This [lact
18 so generally accepted that when Dr.
Black advocated “extension for pre-
vention™ every one saw the logic of it,
and 1t is now taught in all colleges. In
other words, when it beconmes necessary
to fill a tooth, we should extend the fill-
ing into these Immune areas because,
these places being clean, decay will not
oceur around the fillings.

The outstanding and distinguishing
feature of these parts of the tooth where
caries never starts is fhe interesting and
very significant fact that they have no
defects or tiny openings in the enamel
impossible to keep clean.

Can the free acids of the mouth cause
caries” In the words of Dr. Black: “It
15 well demonstrated that the whole sa-
liva never hecomes sufficiently acid to act
on the teeth and that so long as micro-
organisms have no protection from the
dissipation of the acids they form they
cannot produce caries.”® And this is what
also happens with the free bacteria of
the mouth ; having no protection against
the dilution of the acids they produce,
their free presence in the mouth does not
produce decay. Therefore the free acids
and the free bacteria of the month do not
slart caries.

If the saliva could be sufficiently acid
to act on the teeth, we should find a uni-
form breaking down of all surfaces of
all the teeth. This we know does not take
place. We have shown that there are well
Imown parts of the teeth’s snrfaces
which, because they are kept clean, are
free from decay.

As every medal has two sides, the ob-
verse and the reverse, let us now present
the facts which explain why some parts
of the tooth are favorable for the start-
ing of decay and what are the distin-
guishing and - characteristic features of
those parts which students of dental ca-
ries can so easily point out.

Dr. Robert Arthur writes: “Whatever
may be the source of the agent causing
decay, the disorder is always observed to
commence at points which favor the
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lodgment and relention of pavticles of
food. Wherever, thexcfore, a defect in 1the
continuity ol the enamel of a toolb exists,
decay is sure to occur.””

Dr. C. N. Johnson writes that enamel
defects provide “A leak for the ingress
of foreign matter.”®

Dr. McQuillen writes that defective
formation of the looth presents condi-
tions favorable for the retention ol Anids
and semisolids which mndergo decompo-
sition.

Defects, or flaws in the formation of
the tooth during the process of growth,
are breaks or openings in the surface of
the tooth. These flaws or openings do nol
occur very freguently in the lingual sur-
Faces of the lower front teeth, facing the
tongue. We examined over 198,000 lower
front teeth before we found the firsl en-
amel defect, and in this small and un-
cleanahle opening decay had started.

Drs. J. Leon Williams and G. V. Black
liave shown that the bacteria must be at-
tached to the enamel in such a way as to
prevent the acid produced by the bacteria
being washed away orfrom heing diluted
hy the fluids of the mouth.

If we study the shape and formation
of the leeth, we find certain deflinite
places so located that they are difficnlt
to keep clean, while other places are so
shaped that it is impossible by any kind
of month toilet to keep them clean and
free from food débris and bacteria. The
difficult places to keep clean ave the prox-
imal surfaces, and the places impossihle
for the owner to keep clean are these
small openings or defects. These small
openings called pits and fissures are the
traps in which are canghl those essential
factors withont which denlal caries will
not start. Dr. A. T8, Webster of Toronto,
Ontario, Canada, writes: “If it were not
for pits and fissures, caries would ravely
oceur.”

These defects are insurmountable hin-
drances to the patient in lkeeping his
teeth clean. Drs. Phillip Jay and Ralph
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Voorhees of the Department of Research,
University of Rochester, New York,
write: “The old slogan that a clean tooth
never decays has been universally chal-
lenged as false. We donbt very much that
an acidophilus-free tooth will decay.””

Dr. S. F. Gottlich of Amsterdam, Hol-
land, writes: “From whatever point of
view, however, we may consider the prob-
lem of dental caries, still the direct cansa-
tive agent remains fermentation of car-
hohydrates, originating from food débris
lodging around the teeth; accordingly
the proverb, also gradually becoming in
vogue in FEuvope, in this conception finds
its support that “A clean tooth does not
decay.”*?

In conclusion, we claim that there are
certain factors that are essential and nee-
cssary for the starting of dental earies,
and they are (1) acid-producing bhac-
teria; (2) conditions which make possi-
ble the undisturbable retention of ihese
bacteria and food débris next to the tooth
for a definite time; (3) the acid pro-
duced by these bacteria to be protected,
so that the acid concentration ov strength
cannot be diluted by the flaids of the
mouth.

And we also claim that any tooth that
provides all these conditions is not and
cannot be a clean tooth; furthermore,
any tooth that does not provide these con-
ditions 18 & clean tooth and does not
decay.
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AFFIRMATIVE
Avrren Warkes, D.D.S,, F.A.C.D., New York, N. Y.

In presenting my argument for the
aflirmative of this question, I shall not
enter 1mto any bair-splitting or equivoca-
tion. The {itle is clear-cut and concise.
[t is not our intention, nor do we expect
to solve the problem of the cause and
prevention of tooth decay tonight, but
we do hope to relieve, in a measnre at
Jeast, a confused public wind as to what
may be the best mecans for protecting the
teeth agamst caries,

It is agreed from (he outset that all
of those participating in this debale ave
sincerely desirous of promoting methods
or procedures that will best accomplish
the prevention of this, the mosl prevalent
of all human diseases.

Frankly, I kiow of no means for ah-
solutely preventing dental decay, but I
propose to show that a clean tooth does
not decay, and that the maintenance of
toolh cleanliness provides the hest known
protection.

By a clean looth, I do not mean a snr-
gically clean tooth, but one having on all
its surfaces that degree of cleanhmess
which with no extreme effort we are able
to maintain on the surfaces that are easily
accessible 1o the cleaning processes. By
best known protection against dental
caries we mean a method of protection
avajlable, applicable and acceptable to
the masses of the civilized people.

The arguments which I shall present
are based upon tbe results of many years
of obscrvation and stndy among people
of all the social levels, at all ages and of
many diffevent natioualities. They in-
clnde those seen in private practice, in
instilntions and in clinies, the healthy
as well as the sickly. I shall present facts
only, and since lhere is to be no formal
decision, the audience will have to draw
its own conclusious and make its own
decizion.

Tt is well known to every dentist that
decay of the teeth always begins in cer-
tain places and nnder certain conditions.
Dr. Hyatt, who preceded e, has given
you some historical data and has pre-

senfed nrefutable evidence of the pre-
valence of decay on the occlusal or grind-
ing surfaces of the miolars and bicuspids.
He has shown you that, due to their
form, certain places on these surfaces are
not easzify kept clean; that it is in {hese -
places that decay occurs and that it
never occurs on those areas which are
accessible to cleansing inflnences which
the mastication of food or other mechan-
ical methods provide. As further snpport
for the affirmative 1 shall present some
facts concerning other surfaces of the
teeth.

Grossly, every tooth has five surfaces.
Dr. Hyatt bas discnssed the occlusal or
grinding surlaces. The remaining four
are, one, the surface toward the tongue;
two, the surface toward the lips or cheek,
and the two surfaces which face the ad-
joining teeth on each side.

It is a well-known fact that in the ab-
sence of some fault, the surface of the
tooth which faces the tongue and the
surface which faces thic cheek or lips
do mot decay. To be sure, there are cx-
ceptions to this rule, but they are com-
paratively rare. If you will observe your
own teeth you will quickly verify this
statement.

The reason for the imwunity of Lhese
surfaces is very plan. They are normally
continuonsly smooth and are easily ac-
cessible to the natnral and artificial
cleansing processes. Not so, however, with
those two surfaces which face the adjoin-
ing teeth on each side, for here we find
that dental decay is rampant. The reazon
for this is just as easily explained.

Normally, these surfaces are in con-
tact with cach other and, in consequence,
the arcas near where the teeth tonch
provide a trap for [ood which resists
cleansing processes. By cleansing proc-
esses we o not refer to toothbrushing
alone, but also to whal Inright and
Friesell have referred 1o as the sconring
action which the chewing of food pro-
vides.

It is true that these in-between sur-
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faces differ somewhat in shape from the
other surfaces, but this fact does not
account for Lheir susceptibility to decay.
This is proved by the following rather
frequently observed condition. As you
know, teeth do not always come through
the gum in regular and normal align-
ment. Instead of arranging themselves
in even and regular relationships, they
will be more or less out of line, thus pre-
senting a crooked or irregular appear-
ance. Quite frequently they will be
turned around or rotated. For example,
the side of the tooth (hat should be fac-
ing the adjoining tooth will face the
cheek or tongne, depending upon the di-
rection in which it is rotated. When this
happens we find that the side of the tooth
which should face the tongue and the
szde which should face the lips or cheelk
—which if they were in those respective
positions would not decay, because they
could be kept clean—are now facing the
adjoining teeth and ave thevefore diffi-
cult or almost impossible to keep clean,
and, if not already involved, will sooner
or later succumb to ihe ravages of caries.

These [acts prove quite definitely that
even if the tooth surfaces are continu-
ously smooth they offer no protection
against decay if their positions and re-
lationships to the other teeth interfere
with cleansing processes.

These observations are guite in keep-
mg with what has been said of the ir-
regular or grinding surfaces.

As fnrther evidence of the value and
importance of maintaining tooth cleanli-
ness, we note the fact that tooth decay
does not start on the inside of the tooth
but that it does start on the outside. If
this were not true, the filling of {leeth
would prove of no avail, because if decay
started from the inside, the process of de-
cay would go vight on under the filling.
Every dentist knows that a well-executed
filling operation definitely safegnards the
filled area of the tooth. We know also
that in the days before porcelain artificial
teeth were made, natural extracted teeth
were used on plates as substitutes for
lost teeth. T'hese natural teeth, which
were completely detached from any cir-
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culatory influence from within, decaved
just as did the individual’s own teeth.

Ome of the argnments most frequently
used as controverting the statement that
a clean tooth does not decay is that ca-
ries-free teeth are seen in the most filthy
mouths. This argument is not only fun-
damentally weak and illogical, but it is
analogous to the deceptive belief that the
unclean often escape contracting filth
disease, consequently body hygiene is in-
effective and therefore unnecessary.

If it be true that a clean tooth does
not decay, and if il be true that tooth
decay begins on the exposed surfaces of
the teeth—more specifically those sur-
faces not accessible to ithe cleansiug proc-
esses—it logically follows that mouth
cleanhiness affords the best protection.

It is not my contention that teeth can
be kept clean ouly by the toothbrush and
the dentifrice. T stated before that the
chewing of food had a scouring effect
upon certain surfaces of the teeth, but
that others, such as the in-between sur-
laces, were not exposed to these scouring
influences. It is not at all impossible that
the immunity to decay of the six lower
front teeth may offer a clue as to how
these in-between surfaces may be pro-
tected.

It is a matter of everyday observation
that an individnal may have almost every
other tooth involved in decay and show
a complete absence of any such involve-
ment 1n his six lower front teeth. This
immunity is so common that I dare say
few in ihis audience have any cavities
in these teetl. When these teeth do be-
come decayed it is a certain index of an
extensive, and frequently a hopeless, in-
volvement of all of the other teeth. What
is it that provides this immunity? If it
is a nutritional factor conveyed through
the internal circulation of the tooth, why
does not the sapme influence affect the
other teeth?

Reasoning from every angle, we cannot
escape the conviction that the influence
is environmental rather than a resisting
factor within the tooth. These teeth are
ol the same substance as ave the other
tecth ; they are surrounded by the same
structure; their form is essentially the
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same ; somewhat different, to be sure, but
not sufficient to justify the deduction
that the tooth form provides the immu-
nity.

When these teeth do decay, it is al-
ways on the in-between surfaces and not
on the easily cleaned areas.

I do not guestion the importance of
nutrition as a preventive or arresting
agent in dental decay, bul I am con-
vinced that its influence must be exerted
first during the period of tooth develop-
ment, and that any subsequent immuniz-
ing factor will be concerned with en-
vironmental conditions.

That dental decay may persist in spite
of our best efforts toward orul hygiene
does not disprove our claim, butl it is
an admission that we have thus far been
unable to attain the degree of cleanliness
necessary to tooth protection.

When we review the history of the
search for the cause of deuntal decay, we
cannot escape the thonght that, in some
respects at leasf, it is similar to the
search for the cause of cancer—both ad-
nittedly complex problems. You will ve-
call that at various times diet has been
brought forth as a causative factor i
cancer, and who knows but that it may
yet be shown {o bear ap important rela-
tionship?

In this connection and as a conelusion
to my part in the debate, I quote from
the New YVork Times of February 20,
1934. In an editorial on that date, comn-
menting on the work at the Memorial
Hospital 1 this city, which, as you know,
is one of lhe leading cancer research in-
stitutions in the world, the Times says:
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Dr. James Ewing, the president of the
mwedical board of the hospital, sums up his
general preventive advice in two very simple,
easily adopted reecommendations:

First, habits of moderation in eating, drink-
ing and swoking; and

Seeond, the liberal nse of soap and water
on the skin and in all accessible cavities of
the body.

This sound advice of Dr. Ewing ap-
plies equally well to the problem of the
prevention of dental decay.

In summarizing this necessavily brief
presentation, I desire to impress upon
you that:

TImmunity to dental cavies in civilized
peoples is rare indeed.

That individuals who habitually dis-
regard prescribed diets are frequently ca-
ries-free to a high degree.

That, on the other hand, individuals
who faithfully [ollow prescribed diets
frequently show a bigh degree of suscep-
tibility.

That members of the same household
on identical diels will show wide varja-
tion to susceptibilily aud immunity.

That the belief that isolated groups
owe their immunity to dental caries to
diet alone is an opinien not supported
by proof. There are other Ffactors that
must be taken inlo account.

That such authorities in the nutri-
tional field as Hess, Bunting, Lddy and
others have recently admitted that the
problem was still unsolved.

That clinical observers support this
view and that until a proved dietary
formula is available, the hest protection
against dental caries is mouth cleanli-
ness.

AFFIRMATIVE
Mavrtce Winnram, D.D.S., F.A.C.D, New York, N. Y.

As the last speaker for the affirmative,
my task has been greatly simplified by
my colleagnes who preceded me. I am
convinced that this intelligent audience
has been convinced that “a elecan tooth
does not decay.” More than that; I am
convinced that the distinguished gen-

tlemen who undertook to defend the neg-
ative are now convinced that “a clean
tooth does not decay.” And what may
seem still more surprising, J am con-’
vinced and my colleagues are convinced
that a “clean tooth does not decay.” I
submit that, when the affirmative on any
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question can convince itself that its posi-
tion is sound, ne {urther proof is needed
to completely establish its case.

Since both the affirmative and the neg-
ative are at last convinced that “a clean
tooth does not decay,” there is little
farther to be said, and the debate 1s won
and closed. I ain reminded, however, that
I have been ullowed fifteen minutes
which ghould be put to profitable use,
and to what better puvpose could T ap-
ply the time still available to me than
to snbmit a [ew suggestions which the
gentlemen for the negative may find use-
ful in future debates on this question, in
which I am quite sure they will be de-
fending the affirmative.

I would thevelore suggest, first of all,
that the full iplications of the subject
should be pointed out and clearly staled,
so that an audience may obtain an in-
telligent understanding of the degree to
which the public welfare is involved in
the question under discussion. For exarn-
ple, we are discussing clean teeth and
dental caries. Is this, then, the full sig-
nificance of the subject and 1s it entirely
devold of a bearing upon the broader
fields of general health and systemic dis-
ease? Such a2 narrow view would betray
woful ignorance of the findings of ad-
vanced medical science. Scientific re-
search has traced many serious systemic
diseases to infections originating in the
mouth and teeth. Dental caries 1s a dis-
ease of the teeth, and diseased teeth have
often induced disease in vital organs ol
the body, undevmined health and vitality
and sent {0 premalure graves many fine
nen and \’VOlﬂeT}l who were cub Oﬂ. at a
period of greatest usefulness to their own
families and to society. Such are the
tragic discoveries of modern medical re-
search, and these discoveries tcach the
inescapable lesson that we can no longer
regard dental caries merely as a disease
of the teecth; we must recognize it as a
disease which may prove a mcnace fo
life.

It is appalling to contemplate that, of
all the diseases that affliet niankind, den-
tal caries is the most prevalent. More
than 90 per cent of onr children are ai-
flicted with it. Dental caries is subtle,
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insidious, relentless; it attacks the child
and undermines the 1uan.

Must mankind continue to fall victim
to this deadly enemy or is there ground
for hope that we may yet conquer this
menace as man has conquered countless
others in his age-long struggle with his
environment? The answer rests with sci-
ence. Iimapcipation from denlal caries
is possible only if we discover its secret.
As the first and fnndamental step in a
suecessful campaign against this scourge,
sctence must set itself the task of deter-
mining its cause.

What 18 the cause of dental calies?
What relation does Lhe glogan, “A clean
tooth does not decay” bear toward the
possible cause of dental caries? Was this
slogan conceived merely as a bright idea
and did it “just grow,” like Topsy? Was
this slogan broadcast to the pnblic be-
fore or after scientific rescarch into the
cause of dental caries? Be it ever remem-
bered that many years of scientific ve-
scarch devoted to au investigalion of the
causc of dental caries constitute the
foundation and jnstification for the slo-
gan “A clean footh does mnot decay.”
Moreover, this conclusion does not rest
upon Llhe findings of one man. Miller,
Black, Williams—each an outstanding
scientific investigator—have indepen-
dently arrived at the same general con-
clusion.

Does clinical experience and scientific
investigation carried forward since their
day snpport or refute the findings of
those students? All recent observers have
corroborated the findings of Miller, Black
and Williams; findings which indicate
that dental caries seems to posscss a pe-
culiar affinity for certain surfaces of a
tooth and is quite indifferent to the other
surfaces of the same tooth. This discov-
ery marked an epoch in the progress of
dental sciemce. It paved the way for
further discoveries. There remained one
great question fov dental science to an-
swer. That question was, Why this selec-
tive affinity ? Why does dental caries at-
tack only certain surfaces of a tooth?
What conditions are present on or about
the snrfaces so attacked? What condi-
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tions are present on or abont the surfaces
dental cavies fails to attuck? If we can
discover the answer to these fundamental
questions, we have discovered the secret
of dental caries.

The quest for an angwer revealed that
dental caries possesses an affinity only
for those surfaces which present two spe-
cific conditions. Those two conditions are
(1) structural and (2) proximal. The
structural surfaces are invariably rongh
and depressed, and because they are
rough and depressed serve as a trap for
food débris. The biting surfaces of pos-
terior leeth are of this type. The proxi-
mal surfaces are neither rough nor de-
pressed and in consequence camnot of
thernselves serve as a trap for food débris,
but their anatomical relation to their im-
mediate neighbors serves to creale me-
chanical traps for food.

Since dental caries pessesses an affinity
only for rongh, depressed and proximal
surfaces which trap food, what can be
the relation between this trapped food

*
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and dental caries? It has been established
that acid-prodncing bacteria and trapped
particles of food must always be present
before dental caries can attack any sur-
face of any looth. Now, any surface of
any tooth which traps food is not clean
and 1f dental caries attacks .ihat tooth,
it will be this unclean surface which will
be attacked and which will decay. Con-
versely, any surface of any tooth which
does not trap food is clean, and dental
caries caunot attack any clean surface of
any tooth; these clean surfaces therefore
do not decay. If all the clean surlaces of
all the {leeth do not decay, are we not
forced to the inevitable conclnsion that
“a clean toothb does not decay”?

Millions of teeth have been saved; the
Lealth of thousands of men, women and
children has been served through this
beneficent slogan. Could any one con-
ceive of a more fitting memorial to the
great men whose painslaking scientific
investigations inspired the slogan, “A
clean tooth does not decay.”

*

NEGATIVE
B. V. McCorrum, M.D., Ph.D., Se.D., Baltimore, Md.

It is the purpose of this debate to set
forgh the present state of our knowledge
concerning the subject, “Resolved : That
a clean tooth does not decay, and that
mouth cleanliness affords the best known
protection against dental caries.” There
are several aspects of this question on
which we possess very definitely estab-
lishgd facts, which I shall consider as
concisely as possible.

DIET AND TOOTH STRUCTURE

There is, I believe, no difference of
opinion among investigators on the re-
lation of the state of nntrition during
tooth development to the structure of
the tooth. Diets of a character unfavor-
able to calcification of the osseous sys-
tem tend to cause the formation of hypo-
plastic teeth, chavacterized by deficiency

in hardness, pits and fissures and other
physical qualities which wonld be ex-
pected to render them more susceptible
to the establishment of the carious proc-
ess than would be teeth of perfect struc-
ture. 3. Mellanby, in a long study worthy
of high praise, appears to have estab-
lished that there 3s gemerally a relation
between tooth stiruetnre and susceptibil-
ity lo dental caries. Her hypothesis is
that primary strncture and incidence of
caries are directly associated. Since this
18 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 1s ernpted, which is indi-
cated by the character of the secondary
dentin. Only about 2 per cent of 18500
human teeth examined were gross excep-
tions to these two hypotheses.

Since there is a direct relationship he-
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tween body chemistry and toolh struc-
ture, if there is provided by Nature any
protective 1inechanism, whether from
within, through the nourishment of the
tooth as reflected in the character of the
dentin, or from without, as rcflected in
the enviropment through conditions in
the mouth, we shonld expect that such
protective mechanism would function
most effectively when the body chemis-
try is sucl as, dwring the developimental
period, would cause the formation of
teeth of perfect structure. Since body
chemistry is known to be profoundly in-
fluenced by the character of the diet,
validity of the hypotheses of Mellauby
can hardly be denied either on the basis
of logic or experiment. Regardless of the
ultimate explanation which may be ac-
cepted by investigators concerning the
chemical natore of the prolective mech-
anism which, under Favorable couditions
of diet, tends to protect the teetb from
decay, the evidence that there is such a
mechanism appears 1o be fully estab-
Jished.

HYPOPLASTIC IEELH DO NOT NECESSA-
RILY DECAY

That hypoplastic teeth do not neces-
satily decay cannot be denied. This fact
is one of the strongest supports for the
view ihat there is zome protective mech-
anism which protects teeth from decay.
The most obvious possibilities as to why
such teeth may escape decay arve (1) ab-
sence of aciduric microdrganisms; (2)
absence of fermentable residues in con-
tact with the teeth; (3) good response of
dentin to nritation.

One could quole workers of distinction
in support or in refutation of any state-
ment concerniug these three factors in
relation to tooth decay, and since Dr.
Merritt will consider mouth cleanliness,
T shall call your attentiou to the studies
of Boyd and Drain and their co-worlkers,
to oflset the expressed views of Bunting,
and emphasize only the work of Mel-
lanby, Price and others which have a
bearing on possibilities 1 and 3.

Boyd and Drain conclude: (a) B.
acidopbilus and other organisms of
equivalently high acid-producing power
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may exist in large numbers in mouths
persistently free from active caries. (b)
Children receiving diets of a nature such
that caries becomes inactivated and re-
mains so, show no characteristic change
in the morphological nature of the oral
flora or in the acid-producing capacity
of the organisms. (¢) The incidence of
B. acidophilus and all other organisms
having similar acid-produeing ability ap-
pears to be as great in frequency and
numbers 1 the mouths of children re-
ceiving continuously such protcctive diets
as in the mouths of those whose diet is
not supervised. (d) No available facts
demonstrate that bacteria can of them-
selves induce caries in the leeth of in-
dividuals whose diet is adequate.
Concerning the changes in the char-
acter of secondary dentin, therc should
be no difference of opinion. The illns-
trations given by Mellanby and by Price
show that very dense dentin may be
formed as a vesponse of the tooth to ir-
ritation, and so tend 1o wall off the prog-
ress of caries. Such deposition of see-
ondary dentin is the usual thing in lower
animals, whose teeth are worn away by
attrition. The fact 1s fully demonstrated
that qualitatively the same principle
holds in man. The [act that this resource
fails in the majority of human mouths
in vegions wheve tooth decay is rife and
that the diels of people highly susceptible
to decay of the teeth ave almost univer-
sally of the type which Mellanby calls
“non-calcifying” lends strong support to
the view that failure of the protective
function of dentin is an expression of
deviation from the normal of the body
chemistry. Mellanby’s illustrations show-
ing differences ot strncture of extracted
human teeth as infinenced by diet seem
to establish the existence of a protective
mechanism from within the tooth.

OTHER POINTS ON WHICH THERE IS A
CONFLICT OF VIEWS

There is conflict of opinion on the fol-
lowing points: (1) the protective func-
tion of the saliva; (R) the protective
function of mucin against caries; (3)
the relation of vitamin C fo susceptibil-
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ity lo dental caries; (4) the significance
of an optimal intake of calcium, phos-
phorus and vitamin D in promoting ca-
ries immunity.

Saliva is a secretion of great variabil-
ity of composition. Although there are
recorded analyses which show on the av-
erage a significantly higher caleium and
phosphate content of saliva in caries-im-
mune as compared with caries-susceptible
persons, no convineing arguments can be
based on these studies at present hecause
of the availability of mauny conflicting
data.

Tt appears to me that the data respect-
ing the possible réle of vitamiu C in de-
termining susceptibility to dental caries
are not sufficiently convincing to warrant
basing any arguments on either side of
this debate on this factor. The recorded
experiments describing the favorable eof-
fects of giving large doses of orange juice
have the defect that other sources ol vita-
min C have mot yet been tried, and
orange juice so treated as to destroy its
ascorbic acid content, leaving the results
to turn upon tbe inorganic moiety, in-
cluding tbe alkalizing value, has not been
tesled. Furthermore, the fact that primi-
tive Eskimos, whose immunity to caries
1s high, snbsist upon a low yitamin C
diet, points strongly to the existence of
other dietary factors of greater impor-
lance. This statement is made with a full
appreciation of the fact that in man as-
corbic acid is of the greatest importance
for maintaining the health of the pnlp
structures, especially the capillaries and
odontoblasts, and there can be little
doubt that deficiency of ascorbic acid will
impair the function of the dentin-form-
ing cells.

CALCIUM, PHOSPHORUS AND VITAMIN D

Relative to the importance of tbe in-
take of calcium, phosphorus and vitarnin
D in increasing resistance, I can speak
from experience covering many years. My
own experience is limited to studies on
the raf, hut they confirm in every respect
the human studies made by others. This
experience is in harmony in every respect
with the far more extensive studies of
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Mellanby, whose hypotheses have been
set forth above. Both human and rat
studies seem fo establish that a diet of
the calcifying type not only tends to in-
sure the formation of {eeth having per-
lection of structure, but likewise pro-
mofes 1be maiotenance of those phases
of body chemistry which afford the great-
est protection to the tecth against caries
thronghont life,

Tt is well known that in the absence of
sufficient vitamin D, caleiwm absorption
is 1mpaired, and that the phosphate-ion
concentration of the blood teuds to fall
below the optimum. The principle is well
established that the composition of the
secretions of the glands is changed to a
fairly marked degree rteflecting the
changes in the composition of the blood.
No one has succeeded in securing twen-
ty-four-honr samples of saliva vor of sa-
liva during sleep. No adequate studies
are available of ihe extent of variation of
composition of mucin, which, because of
the position of the mucinons glands,
would appear to be provided ezpecially as
a protective coating for the testh.

Apy one familiar with modern phys-
ical chemistry can scarcely believe that
the constant presence of calcium and
phosphate 1ons in saliva is without sig-
nificance. Any relatively insoluble min-
eral is protected against surface dissolu-
tion when in contact with a solution
containing a favorable concentration of
the ions which it is capable of giving off
to that solntion. The substance of enamel
is capable of dissociation into these ious,
hence a protective function of calcium
and phosphate ions appears to be sig-
nificant for protecting the integrity of
the enamel.

Similarly, the high buffer value of sa-
liva would appear to he important, not
only for the purpose of maintaining a
proper mediura for amylolytic action of
saliva, hut for the neutralization of acids
originating from fermentation of food,
especially for protecting the teeth against
decalcification. If such were not the case,
why should the saliva of cattle and other
ruminants, whose saliva contains no
starch-digesting fermcnt, have a high
buffer or acid neutralizing value?
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The function of vitamin D in regulat-
ing the process of calcification through
its control of calciwmu absorption and of
the phosphate content of the blood is so
well established that it needs no discus-
sion here. The simple theory here pre-
sonted fts well with the observed fact
that dental caries can be controlled
throngh diet, and appears to satisfac-
Lorily explain all experience of investi-
gators in this field.

All the cavilies of the body are pro-
tected by the secretions which hathe
them. The ear is covered with wax; the
tears protect the eyes; the stomach mu-
cosa 15 covered with mucus which under-
lics the acid-pepsin system which digests
food. The presence of a mnentralizing
power and a high confent of calcinm and
phosphale ions reflects against the view
that saliva has no protective power on
the teeth.

THE EXPERIENCE O PRIMITIVE PECPLE

Dr. Price will present his own studics
on several primitive peoples, which show
clearly that it is a general rule that such
people hiave a low incidence of deutal ca-
rics while subsisting on their nalive diets,
which vary widely in nature in different
geograpliical environments, but beconie
susceptible 1o carics when they come inlo
contact with a {rading-post and secwre
a food supply similar to that eaten by
man in highly organized society where
tooth decay is rampant. The dief inimical
to Lhe health of the teeth contains an ex-
cess of refined cereal foods, sugar, cte.,
aud too little of what I have called the
“protective foods,” viz., milk, eggs, meats
and the leafy type of vegetables. I shall
call your attention to a few older obser-
vations which illustrate this fact.

The primitive Eskimos have been so
frequently discnssed that I shall nol
dwell upon theiv experience further than
o say that when thiey had changed their
diet in the mamner just described, in
Alaska and TLabrador, they became
Irighly susceptible to dental caries. The
people of Iceland had a low incidence of
tooth decay until the island was opened
fo world trade and the European and
American type of diet came into general
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use. This event was followed by a marked
rise in incidence of dental caries.

In Kenya, Zanzibar, Southern Rhodesia
and Johannesburg, Orr and Gilks, Mecl-
lanby and others have obscrved native
tribes living under primitive conditions
and others in contact with civilizalion,
and without exception have found the
lztter to have a markedly higher inci-
dence of tooth decay than the formenr.
Mellanby gives a good account of these
studies.

The Island of Tristan da Cuhna is of
special interest. There. isolated in the
Seuth Atlantic occan, the 163 natives
subeist npon fish, potafoes, eggs and
milk, which are all abundant, and green
vegetables during the summer. We should
expect this diet, rich in mineral elements
and the fat-soluble vilamins, to protect
the teeth against decay. These people
were jnspected in 1926 by Marshall and
Sampson, and in 1932 by Marshall and
Moore. Although they do not clean their
leeth, 128 out of 154 mouths were per-
fect. Only one decayed deciduous tooth
was seen 10 sixly-two children. Only five
decayed permanent teeth were fonnd in
people under thirty-three years of age,
while above that age twenty-nne out of
torty-four people had perfect mouths.
Tartar was fonnd on the teeth in sixty-
seven 1mouths.

The Maori show in the skulls of former
generations nnder 1 per cent of carious
teeth, bnt suffered equally with Euro-
peans when their diet became similar.

Boyd and Drain and their co-workers
reported a prolonged study of foriy-five
children. Thirty-fonr of these were on a
weighed djet prescribed for the purpose
of preventing dental caries. Thirly-two
of the children showed no evidence of
active caries; six had no cavities; the re-
maionder had, arrested caries. Repeated
dental examinations over months and
vears established the constancy of their
deutal status.

Mellanby, in her institutional studies
in Birmingham, by the administration
of cod-liver oil reduced the initiation of
caries from 3.976 to 1.825, the spread of
old caries from 0.529 to 0.186, the spread
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of caries from 4.5 to 2.0, 1he increasc in
“degree” of earies fromn 1.564 to 0.302.
She increased the relative “hardening”
or arrest of caries from 0.058 to 0.407.
The results of Boyd and Drain ave of the
same order.

At the University of Toronto, Drs.
Tisdall, Anderson and Agnew and others
have recently reported an extremely im-
portant invesfigation which again em-
phasizes the soundness of the views of
Mellanby. They conclude that the ad-
ministration of vitamin I iu the form of
irradiated ergosterol to children living
under good hygienic and dietetic condi-
tions markedly decreases dental caries.
Their results are summarized as follows:

(1) The number of cavities originally
present is not an index of susceptibility
to new cavity formation,

(%) The elfect of vitamin D in reduc-
ing the number of new cavities per child
and 10 reducing the number of children
who develop new cavities has been shown
to be striking in the children of from
three to ten years of age.
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(3) Vitamin D is equally effective in
redncing new cavity formation in both
deciduons and permanent teeth.

(4) The favorable effects of vitamin
D were as apparvent within the lamily
group ag in the children not within the
family groups.

I approve of mouth hygiene on general
principles for the same reason that T
approve of body cleanlivess. I agree with
Dr. Hyatl that pits and fissures predis-
pose to carics, but T wish to state em-
phatically that pits and fissures are
caused by faulty diet during the develop-
mental period. I believe that any effective
prograyu of preventive demtistry must be
hased upon a dietary reformation by the
nation which will insure (1) perfection
of tooth structure; (2) continned health
of the pulp structure through abundance
of ascorbic acid; (3) blood chemistry,
which will be rcflected in a salivary
chemistry optial for protecting the
tooth surface. This can ouly he accom-
plished through an abundance of calcium,
phosphorus and vitaming D and A.

NEGATIVE
Wrston A. Pnrer, D.D.S,, M.S., F.A.C.D., Cleveland, Ohio

ORravw cleandiness ig mot the best known
means for the conlrol of dental curies
because

(I) Itisnot Nature’s method.

(IT) Immunity and susceptibility can
be clinically altered at will by modifying
the nutrition.

(III) The controlling factors for im-
munity can be shown to be in ihe saliva
and can be {raced from plants to animal
tissues and sera.

(I'V) Tooth decay is not a disease, but
a symptom, like many other degenerative
processes.

(1) 10 IS NOT NATURE’S MRETHOD

Since primitive man has bad bigh im-
munity to dental caries he Dheconmes our
confrol in ihe great experiment of civil-
ization. It is esgential, therefore, that we

study the controlling factors in his en-
virgnment, of which he is the produect,
and use these as our yardstick for study-
ing modern civilization. For this T have
studied remmnants of several puimitive
racial stocks wheve their physical isola-
tion had sheltered them from the in-
fluenees of our modern civilization, and
by studying them and their foods and
their methods of living. certain undery-
lying factors are found to be common io
all these primitive groups, even though
they were living in different countries
and on very different foods. This permits
us to critically analyze modern civiliza-
ilons at their points of contact with the
primitives and, by studying them and
their problems with the standards of the
inumune primitives, note the factors
which are contribuling to dental caries.
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By studyig the children in four iso-
Jated valleys in Switzerland; TLoet-
schental, Visperterminen, Grachen and
Ayer in the Swiss Alps, I found the in-
cidence of dental caries to be only 4.8
per cent of the teeth studied. Here oral
prophylaxis and modern equipinent for
practising it were largely unknown. At
St. Moritz, however, at approximately
the sarmne altitude, which is a highly mod-
ernized conmmunity with excellent train-
ing in oral prophylaxis, the incidence of
caries was 29.8 per cent of teeth studied.
Al Vissole and Zinal, which were par-
tially modernized, 22 per cent of the
teeth examined had becn attacked by
dental caries. At Herisau, in the plaing
country of Switzerland, also a highly
modernized commnuity with splendid in-
struction and equipment for mouth
cleanliness, the incidence of caries was
R4.7 per cent of the teeth examined. -

Similar studies were made in the Outer
Hebrides off the west coast of Scotland
and revealed that in the isolated districts
ol the Isles of Lewis and Harris only 1.2
per cent of the leeth examined had been
attacked by dental cavies. Oral prophy-
laxis was almost unkuown. In the ports
and moderuized sections the incidence
of dental caries was found to be 30 per
cent of the teeth examined.

The natural foods available for these
two primitive groups were very different
iu origin but similar in chemical con-
tent, as will presenlly he shown.

Similarly, studies were made of rem-
nants of the primitive Bekimos and In-
dians ‘of Alaska and northern Canada
and of those individuals of these groups
who are at the point of contact with
modern civilization. The Eskimos ol
western and northern Alaska were
reached by airplane and for several
groups who had been but little influenced
by modern civilization, hence living en-
tively on mative foods, the per cent of
teeth found to have becn attacked by den-
tal caries was 0.09, that is, only two teeth
ont of 2138 in seventy-two individuals.
No effort apparently had ever been made
at oral prophylaxis in these groups.

At the point of contact with modern
civilization, where a govermment supply
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boat comes once a year to provision a gov-
ernment stalion, the incideuce of caries
among the local FEskimos increased to
13 per cent of the teeth, or 394 teeth out
of 2254 in eighty-one individuals. Al
this point oral prophylaxis was being
taught and practised and, in spite of it,
the increase in dental caries was 144-
fold. The conlrolling factors in produc-
ing these changes will presently be shown
to be nutritional.

The natural -food of the primitive Es-
kimos was abmost entirely the animal lile
of the sea.

Similarly, quite primitive Indians were
sought for and found in northern Can-
ada who were living practically entirely
on wild ammals. Their physical isola-
tion from the influence of modern civili-
zation was very complete.

Three groups were found, consisting
of seventy-six individuals with 2144
teeth and without a single tooth having
been attacked by dental caries. In a total
of 2464 teeth examined for eighty-seven
individuals in four groups, only four
teeth had ever been attacked by dental
caries, or 0.16 per cent. These people
knew nothing of oral prophylaxis as nn-
derstood by modern civilizations.

For the groups of these Indians at the
point of contact with modern civilization,
R1.5 per cent of 1878 teeth in seventy
mmdividuals, or a total of 405 teeth, had
been attacked by dental caries. This is
an increase ol 134-fold. These individ-
uals had been tanght oral prophylaxis.

When we arrange the incidence of den-
tal carvies according to the degree of con-
lact with modern civilization and its
foods, beginning with the coast towns
and seitlements of the Pacific coast of
Canada and Alaska, including Wrangell
at the mouth of the Slikine River, from
which counection is made with Telegraph
Creek up the Stikine River by boat in
the summer and then by Lrail over the
Rocky Mountain Divide into the Inte-
rior, we find that the percentage of teeth
involved for seven coast setllements for
all individunals for all groups studied is
40.8; Telegraph Creek, 14.9; Dease
Lake, just over the divide, the first in-
side Hudson Bay Post, 9.6 per cent;
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and McDames and Tiard, the two Hud-
son Bay Posts farthest in the interior,
3.1. For the most isolated and primitive
of these last two groups a 0 per cent of
teeth bad dental caries. This is shown
graphically in Tig. 1 for twenty-four
places which reveal the relation ol caries
to nutrition.

Knowledge of and equipment for oral
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ical qualities of the foods which consti-
tute the conirolling lactors. Large num-
bers of samples of Toods are collected for
chemical analysis to provide this infor-
mation.

The requirements of the normal Jm-
man for two of the several requisite min-
erals, namely, caleinm and phosphorus,
have been shown by Sherman' to be ap-
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This is an arrangement of groups of Iiskimos and Indians in various stages of modernization

in the order ol incidence of dental caries.
in the use of native foods.

prophylaxis ave in direct proportion in
these groups with the incidence of den-
tal caries, and dental carics is in direct
proportion to the displacementi of native
Toods with modern foods.

Accordingly, since the incidence of
dental caries is shown to he in direct
proportien to the utilization of modern
foods to displace the native foods, we are
concerned to know the chemical or phys-

Note its reverse le]a.tIOIlShlp to the decrease

proximately two grams of each in suit-
able chemical form in the daily dief in
order that the body may obtain at leasl
one gram of each per day, which can
only be accomplished when there is pres-
ent an adequate quantity of the varions
vitamjns, particularly the fat-soluble
vitamins.

The qguantity of fhese two minerals
found from a study of the diets of hoth
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the immunes and susceptibles in Siwit-
zerland shows a marked redncfion in sev-
eral minerals as provided in the normal
daily diet, consisling chicfly of entire

DALY DIETS SWITZERLAND
G" Ca | | P -
i3 | ++\+
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FRIMEMDHNE PRIM HDRJN

2000 CALORIES

Two winerals and the fal-soluble activators
only are shown for the diets in Switzerland
for compaiison of the more primitive with
the modernized groups, These were mostly
children seven to sixteen years of age.
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Two mincrals and the fat-soluble activators
only are shown for tbe diets in the Outer
Hebrides lor comparison of the more primi-
tive with the modernized groups. Thesc
were mostly ehildren seven to sixteen years
of age.

rye and dairy products in comparison
wilh the displacing diets obtained from
modern civilization. This decrease was
from 1.6 to 0.4 grams for calcium, from

| HE DENTAL COSMOS—/5TH ANNIVERSARY

1.8 to 0.8 for phosphorus and from +++
for fat-soluble activators to -+ on a basis
of 2000 calorics. This amounts to a ve-
duction of 73.4 per cent for calcium, 55.1
per cent for phosphorus and 67 per cent
reduction for the fat-soluble activators.
This change is illustrated in Tig. 2.
For the Outer Ilebrides when their
native foods, which congisted chiefly of
oafs and sea Toods, are displaced with the
diet used by modern civilization, there
is a reduction from 1.7 to 0.8 grams for
calcium, from 3.04 to 1.3 grams for phos-
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Two minerals and the fat-soluble activators
anly shown for the diets of the Eskimos for
comparison of the wore primitive with the
modernized groups. Both ehildren and
adults are represented.

phorus and from +++ to + for fat-soluble
activators, a reduction of 52.3 per cent
for calcitm, 57.2 per cent for phos-
phorus and G7 per cent for fat-soluble
activators on a basis of 2000 calories
daily. This change is illustrated 1n
g, 3.

When the native diets of the Eskimos
are changed from the animal life of the
sea to those used by modern civilization,
there is a reduction from 2.1 to 0.3 grams
for caleium, from 5.7 to 1.1 grams for
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Two minerals and the fat-soluble activators
only arve shown for the diets of the [ndians
for comparison of the more primitive with
the inodernized groups. Both children and
adults are represented.
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Jife of the land, was displaced with diets
as used by modern civilization, the re-
duction was from 2.3 to 0.39 {or calcium,
from 6.6 to 1.14 for phosphorus and from
+-++ to + [or fat-soluble activators on
a bascig of 3000 calories. This is a reduc-
tion of 84 pev ceut for calcium, 83 per
cent for phosphorus and 67 per cent for
{at-soluble activators. This is illustrated
in Fig. 5.

Determinations were made of seveval
other minerals, which for brevity are not
shown in Figs. 2 lo 5. These have in-
cluded 1n the analysis of the foods of the
Eskimos and Indians the determination
of magnesiwm, iron, copper and iodine.
The per cenl reduction Tor all of thesc
o1 the two groups, the Fskimos and Tn-
dians, when changing from high ipmmun-
ity to high susceptibility to dental caries,
s shown in Tig. 6, in which il will be
seen that the reduction in cah, magne-
sium, iroiu, copper and iodine ig very
great, which is doubtless quite as impor-
tant as in calcium and phosphoerus.

The minerals I have zliown Lo he sup-

FiG. 6

Comparison of Diely ol Caries Jmmunes and Susceplibles

Fat-Sol.
Groups Vilamins CA P Te. Mg ey Todine
L. Imrounes. Bskimos .. High 214 5.70 0 100 1.27 0.031! 0 000131
[1. Susceplibles Eskimos. Taow 0 19 1.14 0067 916 0 0167 0.00000276
Heduetion... . . . Marked 175 4.56 0033 111 0.0145 00001282
Percent reduction. .. 81.8 80.0 30.0 86.6 46.6 97.8
% * * % & *
1. Teomunes, lndians. Hich 2 30 f 61 0 186 ¢ 68 0.0254 0 0000240
IV, Susceptibles Yndians . Low 019 L 14 0067 0.16 0 0167 0.00000276
Reduelion. . Marked 1.91 0119 0 52 0.0037 0.00002124
Percent redurtion #4.0 63.9 R | 34.0 BR. S5

The lotals of six elements in the various foods used for an average day amony each the immune
and susceptible Fskimo and Indiau groups are shown, also the tolal reduction and

percentage reduection.

phosphorus, from +++ to -+ for [at-solu-
ble vitamins or a reduction of 86 per
cent of calcinm, 80 per cent for phos-
phorus and 67 per cent for fat-soluble
activators on the basis of 3000 calovies
for theiv severe elimate. This 1s illus-
trated i Fig. 4.

For the Indians of northern Canada
the loss of immunity wheo their normal
diet, consisting chiefly of wild animal

plied in greatly reduced amount in the
displacing foods as obtained from mod-
etn civilizations are building blocks out
of which animal life has been con-
structed. The nalural foods of the vari-
ous primitive groups contained them 1in
bigh proportion to the calories, or en-
ergy-producing factors. Ordinarily, hun-
ger applies primarily to energy-prodnc-
ing foods. The primitives, accordingly,
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like the individuuls of wmodern civiliza-
tions, chioose the high-calory foods botlh
because they easily sutisfy lunger and
provide energy and heat.

Since the maintenanee of life 1s de-
pendent upon at least a minimum of
minerals and ofher chemicals of which
hlood and other bady fivids ave made,
these niust be borrowed in proporvlion as
the daily intake fails to supply them.
This produces nutritional stress which
aftects the blood and saliva. Dental ca-
vies 18 one ol the direct expressions or
cffects of Uhis nutritional stress. Nature,
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I have previously rcported several groups
who have been so {reated and in which
dental cavies had been reduced more than
90 per cent.” T have been accomplishing
this for ten years in Individuals in clin-
ical practice.

In addition to individuals in clinical
practice, T have selected groups of chil-
dren in districls where the industrial
depression has most seriously cirtailed
income, and consequently has reduced
nutrition, Severe cases of deutal caries
have been given a reinforcement of the
nuirition in order to delermine the effect

T1c. 7

The decaleified dentin of typical cavies in B and C has been remineralized by changing the
saliva through rveinforeing the nutvilion. The caries was not removed. A was extracted
hefore treatment awd shows the silver nitrate has penetrated the decaleified dentin.

us we ghall see, provides immunily to
dental caries by maintaining these min-
erals and activators in normal balance.

(IX) IMMUNITY AND SUSCEPTIBILITY CAN
BE CLINICALLY ALTERED AT WILL BY
MODITYING THE NUTKITION,

1f, as seems indicated in the data just
submitted, the loss of immunity to den-
lal cavies is caunsed by an inadeguale
quantity of minerals and activators as
provided in the daily diet, it should he
possible by nutritional reinforcement to
change 1ndividuals from a state of high
susceptibility or loss of hnmunity to a
state in which caries ccases to be aclive.

of that procedure upon the progress of
the dental ecavies. This has becu hased
upon a reinforcement of the mineral and
activator conlent of the nutrition.

In three mission clinic groups of chil-
dren selected because of their high sus-
ceplibilify to dental caries, who had their
nutrition reinforced by the addition of
fat-soluble activators obtained fromn high
vitamin butter and high vitaimun sea
foods, particularly liver oils, together
with toods that are rich in the needed
minerals in proportion to the calories,
the active caries has been practically
cormpletely controlled. This was provided
in one meal a day. This complete coutrol
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of dental cavies was accomplished with-
out making any change in the oral pro-
phylaxis program. Associated wilth this
reinforcement of the nutrition the deoal-
cified dentin of open cavities was remin-
eralized and im pulps that were nearly
exposed by the decalcification process,
cones of normal dentin were built in,
walling off the approaching caries. This
remnineralization of the dentin is illus-
trated by the increase in density, as in-
dicated hy the inability of silver nitrate
lo penetrate the previously decalcified
dentin, as shown in Fig. 7. The denfin
i many cases became so dense thal when
scratched with a steel instrument it pro-
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with death. While the aciduric bacteria
play a réle, their action is vigidly con-
trolled hy the saliva, which provides the
envivonment for the testh. Thig control
has been shown®* by me to be associated
with the behavior of the inorganic phos-
phorus in its relation to adsorbents such
ag the structures of the tooth.

One phase of this is disclosed by shak-
ing finely powdered dry bone in a sample
of the saliva and noting its effect on the
inorganic phosphorus level as compared
with the untreated sample. In cases ol
high jmomunity the effect of the powdered
bore is o markedly lower the reading
ol inorganic phosphorus. In cases of lost

T1e. 8
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Under gsuitable nutritional reinforcement not otly is decaleified dentin remineralized but pnlps
are induced (o build a new protecting wall of normal dentin, as shown in Lhis case. A
temporary filling was placed Lo protect the pulp Do presswe

duced & metallic tone. An illustration
ol the huilding in ot a proteclive wall of
dentin is shown n g, 8.

(1) THE CONTROLLING FACTORS FOR I
MUNITY CAN BE SITTOWN TO BE IN THT
SALIVA AND CAN DB TRACED YFROM
PLANTS TO ANIMAL TISSUES AND SERA.

Typical dental caries has never been
produced without the presence of saliva
and even crowns ol (eeth attached 1o
artificial dentures may be altacked by
typical tooth decay in suseeptible mouths.
No teetlh have been mude divty enough
to induce typical tooth decay oniside the
mouth. Aclive caries promptly ceases

immunity or active dental caries, this
rednclion of inerganic phosphorus is
greatly lesseried ov in very severe cases is
increased and will follow the changes in
mmmunily or susceptibility and vice versu
as produced clinjeally. This is typically
illustrated in a mission experimental
group, as shown in Iig. 9. This shows
the progressive effect produced by pro-
viding one mea! a day in which mineral-
carrying foods and [fat-soluble aclivators
weve reinforced. It will be seen that an
average change in the level of the inor-
ganic phosphorng of the saliva progressed
Irom a plos 2.48 to a minus 11.7.

In a group of eighty-two individuats
suffering from active dental caries who
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received reinforcement of the mineral-
and activator-providing foods. in all of
whom there was complete control of the
dental caries, there was a shift in the
per cent of the inorganic phosphorus of
the saliva when shaken with powdered
bone, from an average of plus 8.4 to
minus 11.2. This 1s shown in Fig. 10.
In a group ot 119 individuals, including
hoth severe and mild cases of active ca-
vies, the per cent change was [rom an
average ol plus 5 to a minus 12 as the
result of reinforcing ihe nutrition. Fur-
ther evidence that this effect is duc to
the activating substances added to the
nutrition is indicaled hy Ui changing

TF1a. 9
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In cases of active dental carvies, the inorganie
phosplioious of the saliva Lehaves abmor-
mally in the presence of finely powdered
hone and moves progressively toward nor-
mal under treatment hy reinforcement of
the diet, and oeenrs simultaneously with
the cessation of active caries.

of this chemnical characteristic of the
saliva 'of individunals suffering [rom Tam-
pant tooth decay and showing a plus
reading by shaking the saliva for a few
minutes with an aclivating substance,
such as a high-vitamin butler or a high-
vitamin animal {at, then separating them
and noting the effecl of this procedure
an the inorganic phosphorus shen the
saliva is shaken wilh finely powdered
bone. Twenfy-scven salivas with a plus
reading changed when treafed from an
average plus of 9.7 to a minus 6.1. Much
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additional data ave available which space
does not permit including.

The route of the aclivating substances
can now be traced from their original
formation in the tissues of plants
through the plant and animal foods to
the blood and saliva and various tissues
and fluids of the hody. In the light of
newer knowledge, some enzymes which
ave organic catalysts ave divectly formed
[rorn some ot the vitaming. The vitamins
in this very direct way influence and
contro! function. These plant pigments
that act as precursors of the vitamins
include, according to Willstatter,” Tuhn®
and Gyorgy,” the carotenes, lycopenes and

Fie. 10
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In a group of eighty-two individuals receiving

a reinforeement of Llie nutrition, the inor-
ganic phosphorus of Lhe saliva changed
from the characteristic of active caries to
the characteristic of immuunily, as shown.

flavines, of which several have heen iso-
lated. The carotenes have heen termed
fat-soluble, or lipochromes, and the fla-
vines, water-soluble or lyochromes. These
prgments are very widely distributed n
plant and aunimal tissues and give evi-
dence of Leing directly related to radia-
tion. When crystallized, the flavines con-
centrated from milk have proved to he
the most active growth-promoling sub-
stances as yet obtained. Fvidence has
beeu developed relating the vitamins di-
rectly to the orgunic catalysts or enzymes
by several workers, including uhn and
associates® and Purr.®
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(IV) TOOTH DECAY IS NOT A DISEASE, BUY
A SYMPITOM LIKE MANY OTHER DEGEN-
ERATIVE PROCESSES.

While dental caries i& recognized us
the most universal affliction which ac-
companies civilization and is, as we haye
shown, a divect expression and effect of
nutritional siress, it can now be shown
to constilute or represent only one of
many injurions effects or expressions of
Taulty ovutrition. Rickets of childhood
has been recognized as one of these. Sev-
eral affections or so-called diseases of
modern civilization are progressively on
the increase. Others are particularly de-
structive [or certain groups. Others
chiefly maim and produce deformnitics
in various parts ol the body, such as the
face and denial aurches.

Facial and dental ijeregularities have
heen chiefly ascribed to mixed racial
physical characteristics. Tn"my investiga-
ltons of primitive racial stocks and of
the effects produced by their displacing
of part of their natural food with foods
of modern civilization, it has been dis-
closed that the rigid confonnity to phys-
ical type characteristics of these races
has becn Jost in a siugle generation as un
cflect of nulrition on the developmental
processes during prenalal and postnatal
life.

Tor the face lhis may express itself
as retarded growllt of eilther the middle
third or lower thixd or hoth. This di-
rectly aflects the arrangement of the
teeth in the dental arches as well as the
interrelation of the dental arches. It oc-
curred in as high a percentage of full
bloods in the first generation after adopt-
ing the nutrition of modern civilization
as in the mixed bloods. This deficiency
was also found to have an expression in
many other structures ol (he body.

One of the most serious defects ve-
sults in abpnormal pelvic development
and econsequent increase in difficulties
involved n  child-birth, jeopardizing
either or botlh mother and child. This
greatly increases mortality for both.

These injuries werc not limited in
their expression to abnormal or dis-
turbed physical development, but were

VoL, 76.—37
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found to be associated with a marked
loss in ability to combat infections, both
acute aud chronic. Focal infections more
readily metnstisized, involving other or-
gans and lbissues of the body. Tor ex-
ample, in twenly homes al Lhe point of

TFre. 11

These two girls are typical cases of pulmo-
nary tuberculosis asscciated with deform-
ity of dental avches and evidence of early
nubvitional deficiency which has also in-
jured the chemical laboratory of the body,
reducing the immunity-maintaining factors.

contact with modern civilization, ten bed-
ridden cripples were fouud. chiefly in-
volved with arthritis. Not one was fonnd
among the most primitive group.

Tt 18 common knowledge that primi-
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five races are destroyed vapidly hy tuber-
culosis when they make contact with
modern civilization. This has been chiefly
ascribed to av absence of an inherited
defense. My studies ol the primitives at
the poini of contact with modern civili-
zations have revealed (hat the individuals
chiefly affected arc those who show dis-
Linet evidence of nntritional distarbance
in infancy and childhood, as indicated by
a disturbed deselopment ol the [acial
slructures.

I'1G.

[HE DENTAL LOSMOS—/5TH ANNIVERSARY

I am finding this association to obtain
in modernized communities. T am also
finding that a very large perceatage of
the individuals referred for the study
of a possible relationship between dental
focal infections and chronic or acute
systemic involvements in a very large
percentage of individuals have evidence
of physical injury which has resulted
from a nutritional defliciency in child-
hood. This throws nnportant new light
cn the chinical findings previously ve-

12

PHYSICAL AND KOBAL DEQERERATICHN WITH CIVILIZATION
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HUTALTIONAL DEFICIENCIES
-

HIOH CALORIE AND
LO¥ ACTIVATOR POODE

MODERE CIVILIZATION

LOW KINZHAL AND
LOW VITAMIN FOODS

MINERAL DERJCIER? SQOILS.

The relalion of some nutritional deficiencies to modern degenerations. In reading this tree
from below upward, we trace the controlling factors for wubritional deficiencies to many
of their expressions as modern degenerations or diseases af ecivilization.

Tivery one of twenty Eskimo and Tn-
dian hoys and girls in the Govermuent
Hospital at Junean, Alaska, showed
marked irvegularities of the teeth and
dental arches. The same nutritional in-
jury that had made normal physical de-
velopment impossible had prevented the
development of a normal chemical lab-
oratory for producing the invuunity-
maintaining factors. Most of these in-
dividuals suffered also from active den-
tal caries. (Fig. 11.)

In my investigations now in progress

porled®'® that over 95 per cent of the
cases of heart involvement beginning he-
fore ten years of age (which includes
over 70 per cent) sulfered from rampanl
dental caries. Neither is necessarily the
cause of Lhe other; both are symptoms of
a conmnon nufritional cause, aud veither
is related to the presence or abseunce of
oral cleanliness. (11g. 1R.)

A new {ruth 1s a new senwe, bnt new
{ruths come only to prepared minds. We
must think of life in terms of it build-
ing blocks, and these are parlly static
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and partly dynamic. Physieal decadence.
imeluding dental caries, is in large parl
the absence of these dynamic vital forces.
They have largely been overlooked be-
cause of the dificulties in their visualiza-
tten and identification.

The arguments of the affirmative are
Lypically those of lhis mechaujstic or ma-
chine age.
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Anrnnor H. Meswrr, DUD.S., New York, N. Y.

No one enguged in the practice of den-
Lisbry can have failed to note the strange
contradiction between theory aud prac-
tice regarding the prevention of {uoth
decay.

Notwithstanding the fact that the den-
list has heen told repeatedly that clean
teeth do mot decay, that mouth cleanli-
ness alfords the hest known profection
againzt dental caries, he finds himsgelf
Jace to face in daily practice with an-
other fact, namely, thal teeth do decay
under cerfain conditions in spite of the
most painstaking cfforts of himself and
his patients. Although he exhausts every
resource of mouth hygiene and arranges
to see his patients at frequent intervals
for prophylactic treatment, he finds thal,
notwithstanding the maost conscientious
efforts of bis patients in daily carve, all
lus efforts at prevention, with few ex-
ceptions, wre more or lesg of a failure.
By these mcasnres he may succeed 1n
reducing somewhat the ineidence of tuoth
decay and may reap some of the rewards
of early freatment, bul the goal toward
which all his efforts are directed is never

reached ; teeth conlinue to deeay despile
the nnited eflorts of himself and his pa-
tients.

On the other hand, he sees cases in
which no atteniion whatever is paid to
oral hygiene, where the mouth and teeth
are never clear, and yet the teeth remain
throughout life free from caries.

Moreover, as lhe studies the records of
his patients, he finds there are those
among them who continue for years with-
out the decay of a single tooth, and then,
without any change in the cleanliness of
the mouth, caries develops in {eeth that
have never before been alfectod.

Again, as he studies this strange cou-
tracdiction, he finds that the human vace
wag ab one time in its history more or less
immune to tooth decay; that to a limited
extent this s true of certain races at
present, and ihat this is true, in spite of
a complete disregard of every principle
of mouth hygieue.

ITe observes, furthefmore, that nol-
withstanding all that has been said and
done abont mouth bygiene in the past
twenty-five years, in spite of its applica-
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tion to daily practice by many denlists
in every part of the world, in spite of
prophylactic odontotomy, little real prog-
ress has been made 1n {he actual preven-
tion ot toollt decay; it still remains the
most nearly woiversal affliction of eivili-
zation.

1f, then, this be the cxpevience of the
dentist actively engaged in practice, who
exercises every resource ol mouth hy-
giene, what g the explanation of this
tantalizing contradiction ?

One is, that no matter what is donc,
teeth cannot be kept so clean thal, under
certain conditions, they will not decay.
A surgically clean tooth is an impossi-
bility. Aud since baclevia are the local
exciting caunse of loolh decay, there can
be no assurance on the theory of mouth
cleanliness that leeth will not decay as
long as there are bacteria in the mouth.
Bunting® says: “Cleanliness is only vela-
tive, absolule and permanent cleanliness
nol being attainable.” This 1s confirmed
hy Fones,* who says: “Jt i3 impossible
to slerilize the human mouth,” a state-
ment which 1o one will deny. 1f 1t be
said that slenlization is »ot necessary,
that oue lwg only fo remove bacterial
plaques from the teeth as they ocenr in
order to prevent decay, Bunting’s reply
ig: “We have seen with what rapidity
mucus and bacterial plaques form oun fhe
smoothest surfaces, even under the mosl
careful aud rigorous prophylsctic mea-
sures.”

Wlen it is remembered thal in a [ul]
complement of teeth there are 160 sur-
faces; that many ol these arve difficull
ol access; that each suvface must be kept
clean if by this means tooth decay is to
be prevented. one must he an incurable
optinvist who believes that hy measures
so uunreliable tooth decay can be pre-
vented.

Another explanation is that looth de-
cay is mot simply a matter of wouth hy-
giene, hut one that is subjoct to the law
governing all infections, namely, ihe
measute ol resistance which the host of-
fers 1o the infecting organisms. When
this resistance 13 normal, teeth will not
decay, no matter how unclean the mouth
may be. Fven pils and fissures arve -
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mune, as shown by Bédecker® jn his stud-
ies of the Pueblo Indjans. When il is
gnhuormal, as is usually the case under
conditions of modern life, susceptibility
to decay may reach a point where the
most intelligent efforts at mouth hygiene
will avail but hittle. Bodecker' says:
“There is a class of paticnts whose re-
sislance to caries is g0 low that no amount
ol oral propbylaxis will prevent the de-
struction of their teeth. All dentists and
many palients know that our best avail-
ble methods [or keeping the teeih clean
will nol prevent decay.” And when it is
farther understood Lhal there ave varying
degrees ol susceptibility ; that these are
subject to frequenl changes and ave
wholly independent of local conditions, is
it reasonable to suppose that tooth decay
can be prevented by the application of
measures that ave purely local ?

If, following onc’s efforts at mouth
cleanliness, there js a decrease in the in-
cidence of tooth decay, how is one to
know that this has been brought about
by Lhe establishment of mouth hygiene?
May it nof, with cqual logic, be aseribed
to a coincident decrease in susceptibility ?
To put it in another way, how is one to
know in a given case whether the decrease
in tooth decay has been bronght about
by mouth cleanliness or by a coincident
increase in Immunity ? Is 1t not probable
that, in our ignorance of the laws gov-
erning mmunity and susceptibility to
tooth decay, we have in wmany instances
given credil. to mouth hygiene that
should in reality have been given to im-
munity ?

When resistance is bhigh. our prophy-
lactic measures appear to bhe eminently
successful. We take lo oursclves greal
credit, and simmediately jomp to the con-
clusion that a cleau tooth does not devay.
When it is low, we fail in our local efforls
at prevention, not hecause they ave less
eflicient in themselves, bul hecanse, under
conditions of lowered tesistance, they ure
jueffective.

That there ave [ovces governing im-
munity and susceptibility to tooth decay
that are wholly independnnt of locul eon-
ditions, there cannot be {he slightest
doubt. They are the dowmant factors,
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the control of which is absolutely neces-
sary i tooth decay in the aggregale is
ever to be prevenleill. What these [ac-
fors are and how {liey operate to influ-
ence favorably or nnfavorably the prob-
lem of dental caries are matters which
have been explained by Drs. McCollum
and Price. They have given vears to
theiv study and have shown in many
ways Lhat 1t is not tlhrough the uneeriain
operations of moutl cicanhiness thal the
hey to prevention is Lo he found, but in
i wider knowledge of the comstitntional
mechanism which conlrols numunity and
susceplibility.

How lrue this js bas been shown by
the work thal was done and is being done
in Honollo by s group of investigalors
dealing  with pre-school  children. 8o
rampant was footh decay among tlese
children that in many instances the de-
ciduous ieetll were destroyed wilhin a
few months after eruption, a coudition
which was wide-spread among them. As
a resulft ol their vesearches they lound
that, Ly conlrolling the diet, they were
able not only to reduce the incidenee of
tooth decay almost {o Lhe vanishing
poinl, but at the siwme time to curtail the
mortalify rate 1o a marked degree. And
this was donc without any attention
whatever being given to mouth cleanli-
ness.

Based on their experience, extending
over a period of years, it is their helief
that “dental decay ig priwavily a sys-
temic disorder. an imbalance perhaps in
the tigzue Auids and oral gecretions in
Lhe direction ol a deercase of busic tong,
either relative or absolnte, resulling
trom varying intensilies ol those factors
which regulate mefabolism. Tt 1z beliaved
that any type of diet, auy factor ov com-
bination of factors wlich tend to de-
crease the relative or absolute amount of
base in the tissue Auids, will proportion-
ally increase the liability of the feclh to
decay.”® As a Further example of the con-
stitutional origin ol dental caries, Me-
Beatl hius shown thal resistance 1o tooth
decay can be greatly increased by the use
of ultraviolet light. Tn two groups of
children, living under identical condi-
tions in an orphanage, il was found that
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the experimential group exposed to ultra-
violet irradiation had eight times less
toolh decay than the control group.® Il
nmust be apparent, therefore, (hat tooth
decay 18 not simply a local phenomenon,
hut one controlled by the laws of im-
munity and susceptibility.

At the same time 16 should he said
thal, other things heing equal, the
cleaner the teeth the less liable are they
to decay. This is seem when one compures
the relative freedom from cavies of one
group of teeth with another group in the
same wmouth, as, for example, lower in-
cizors with third molars. This is fariler
emphasized when one considers the reli-
tive inmmunity of Lhe different surfaces of
the same tooth.

I'or these and other reasons we should
continue in our efforts at mouth cleanli-
ness, Cor cleanliness iz an important fac-
tor in (he hiealth of the manth and teeth.
The fallacy consisls in believing that
teelli can be kept clean and that mouth
cleanliness aflords the best known pro-
tection against dental caries. Usi it be
that Bodecker® is right in saying: “Mosl
peaple ecling to old ideas and thus an
accepted theory is maintained long after
its period of uselulness iz over.”

The real quesiion, therefore, is not
whether hypotheticaily clean teeth do
or do mot decay, hut whether, under the
conditions ol modern life. by which their
suseeptibility to caries has been enor-
mously increased, they can be kept so
clean that they will not decay.

The answer may well be left to any one
who has tried it.
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Dr. McCollum. T shall take about five
or sIx minutes, and leave the rest 10 Dr.
Price. The ailivmative has lailed to give
a satisfactory explanation for a cerlain
type of observation which has been in
literature now for from a year to len
years, and it 1z illustraled hy the follow-
ing type of study.

The Tovonto group of pediatricians
and dentists, Dr. Tisdall and Dr. Agnew
in partienlar, have reported a study in
which they have compared the incidence
of dental caries in children living at
liome, wheve there 35 mo gpecial care
given to the selection of the food, that is,
no special knowledge applied. They find
i that group an average of three new
cavities per child per year. In a group of
childven of the same racial stock in To-
1ento, children who have grown up in an
arphanage under the supervision of per-
sons of intelligence and education, where
the diet according to all present stand-
ards is of excellent quality, bui un-
doubtedly still falls short of the optimun,
they find one-hall as many, or one and
one-half new cavities per child per vear.
In this same ovphanage and with this
diet of high clags, the addition of vita-
min D to the diets of these children
shows a further reduction of caries.

The affirmative also avoids the dis-
cussion of a probiem which is illustrated
by the Tslaud of Triztan da Cunha,
which is about 1500 iniles west of the
Cape ot Good Hope in the Sonth At-
lantic, a place where there iz velatively
little sunshine, and which has had a hu-
man population for about 125 vyears. In
1932 there were 163 persons on the is-
land. They are of mixed Tnglish, Duteh,
American and  South African Negro
stock, and this island, formerly visited
by whaling vessels, hag not frequently
been visited sinee the introduction of the
sleamn trawler thivty years ago. So they
are living under very primitive condi-
Hous as respects food. This island was
visited in 1932 by Dr. Becbe on a British
ghip, and le examined ihe teeth of 163
people on the Island. The incidence of
caries in Lhe entire populalion 13 ex-
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trewely low; there was oue man of sev-
enty-eight vears of age with no evidence
of deutal caries. These people subsisl
largely upon fish and milk, and have a
Jarge supply of eggs, both hen’s and
penguin’s.  They eat potatocs freely
thronghout the year, and cabbage and
turnips during the part of the year when
they can keep them. They have no cereal,
I nention this especially because the
presence of a faivly high starch content
of the diet in the form of the potato has
not Increased appreciably their suscep-
tibility to caries.

So that alter considering all Lhe knowl-
edge which is available to me, I would
suggest a modification of the slogan
which has so long becn repeated, to read
—i clean toolll with pevfection of struc-
ture, well exercised and well nonrished
will not decay. And in so ar as we work
toward the objective of getting the puhlic
to change its dietary habit= tn an extent
wirich will resull in the development of
teeth withont physical imperfections, and
then help them to adhere io such a diet
thronghont life, shall we be relieved, as a
nation and as iondividuals, of a heallh
hazard which is among the {we or three
greatest health hnzards we know.

Dr. Price. I know of no more uni-
versal fallacy than {he conception that
the reason why extension for prevention
has helped to save teeth is because the
food keeps the surface of the inlay or
flling clean, hecause if that were the
reason, why build close conlacts so the
food cannot crowd across the margin of
the filling that is under the gingival
hovder to keep 3t clean. I can tell who are
dentigts by the response. Do you see what
I am saying? That the reason we fonnd,
ot thonght we found, that extension for
prevention saved the teeth by keeping
them cleam, was a nnsconception, for
what we really did was lo make every
surface of that tooll cither a foreign
substance or a swface that could be
bathed with normal profective saliva.
lu every argument that has heen made
this evening, il those men will just sub-
stitufe the smooth swrface that does not
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retain food for one that will let normal
protective saliva reach that surface, lhey
will have accomplished all that they
think they are doing with their present
method.

What T saying is, this whole prob-
lem of ihe control of dental cavies has
been based upon two or three major mis-
conceptions. One of themw was the fre-
mendous fallacy that, by having our teeth
cleaned, we were going to prevent dental
caries. The thing that has really hap-
pened through all the ages, with man
and the animals, is that they are nof
makiug the proper kind of saliva when
they do not have suitable food to make
the proper kind ol hlood and saliva. For
we get the same chemical chanpges i the
saliva of the animals that we got in the
human. It would he fortunale, if time
permitted, if I could go into more de-
tail. There are preventive means in the
saliva, ag i tears, that conlrol bacterial
growth, and those in saliva are related to
the condition of the inorganic phos-
phorus, and the inorganic phosphorus ap-
parently has its action in part by con-
trolling the capacity of the ferments of
the bacterin in breaking dowu the sugars.
But something else has happened. When
an individual (ooth is in the proper kind
of saliva, there is a wigration at all
times of ions of phosphorus and cal-
ciam toward that tooth, fromn the saliva
on the outside and from the blood on the
inside. And that same reaction will pro-
duce the laving down of the layer of
protective dentin in the puolp chamber,
and will make a deposition of minerals
from the saliva into the toolh surface
by a process of adsorption. There is a
mechanism there that makes a depuosition
of Minerals jnto decalcified dentin.

When I studied the people wha are
breaking in the hospitals with tubercu-
losis, and it 18 tremendously interesling
and so far as I know Llhe first time it
has heen reported, it was chielly those
people who had evidence of an injury
in childhood as expressed in irregularity
of ihe teeth that were breaking. In
twenty boys aud girls in the Juncau
Hospital, dying with tuberenlosis of ihe
lungs, every one of them had irregular
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arches. Dental irregularilies affecled
large nwubers of then, and irregular
teeth were nof found, except one or two
that were pushed out of place by super-
numeraries. That problem has its corol-
lary in this other important thing; wiz.,
that when we take these boys and girls
who are in the hospitals and are breaking
with heart and inflammatory vhewma-
tisne and put them on a properly reén-
torced diet, we are making them so much
more capable of fighting their infectiou
that many of them are getting back on
their feet again.

Back of all of this is an injury to the
chemical laboratory of il body, due to
the imperfect nutrition which makes ue
susceptible to degenerative diseazcs.

The reason we have failed is becuuse
we have read into life and nutrition and
dental science and nedical practice too
mueh of the ¥8le of mechanical problems.
We must learn to think in a new dimen-
sion, and that new dimension is dy-
yamie; it is not static. It is energy that
was in the sun last year or last month or
last weele and strikes the plants, and the
plgments [ormed go into the structure
of plant life and hecome the food of the
animal lile. The unimal stoves 1t in every
organ, particalarly the liver, lieart and
kidneys, and the animal that eats that
animal will he saved, provided he eats
those crgans in which the pigments are
stoved. These things are transmnitted
from ibhe plant to the animal and from
one animal 1o another, and if we will
do like {he Iiskimo, not eat just the
muscle meat enly but some of every or-
gan, we will eal the pigments that come
forward to us. And when they come iuto
our body (and this should be particu-
larly interesting for my dear friend, Dr.
Hyail), when these pigments ave built
into our tissues as vitnmning, these vita-
mins can be made over into whal we call
enzymes or organic capsnles. which are
the substances that confrol metabolism
in the cells of all the body, including the
salivary glands, and thus make it possi-
ble for the individual to make the proper
kind of saliva that will maintiain iramuu-
ity to dental caries.
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Dr. Hyatt. I believe cvery one present
has enjoyed this evening. I hope you all
remember Jny first senience: “It is in
high challenges that high {ruths have
the right of appearing,” and T think we
ave all agreed that our dietitian friends
have said afl that is possible for diet.

While I am a fum believer in a well-
balanuced diet, T feel there is yel much
o be learncd as to what are (he correct
[oods For us who are living in New York.
Take the people living in India near the
Himalaya Mommtaing who have nol eaten
meat for thousands of years; bring them
fo New York and put them on the Bs-
kimo's diet and what will happen ? Take
the Eskimos and bring them to New
York and place them on a vegetarian
diet and what will happen? It you want
lo go to Labrador and he an Jskimo, all
right; but who wants to he an Eskimo?

May it not be that our hodies have to
become acclimated to new foods ? In other
words, our systemn or method of metabo-
lism is upset by drastic changes in food
habhits.

Dr. Walter, of the Division of Medi-
cine of the Mayo Clinic, hag just pub-
lished a report showing the effects of or-
dinary articles of diet on 100 patients.

Many of these foods cansed acutfe in-
digestion, while others caused severe poi-
soning. Permit me to read to you the
tist of foods presented in this report:
Cabbage, apples, tomatoes. milk, choco-
late, oniowns, lettuce, coffve, strawberries,
eggs, meat, cucumbers, [uts, sweels, rad-
ishes, cheese, cauliflower, spices, peanuts,
corn, cantaloupe, peppers, prunes, or-
anges, sweet potatoes, sour [oud, peas,
pickles, Now I ask you what iz a fellow
to eat?

It so happens that 1 am very {ond of
thiose little raw onions called =callions. |
ate a lot {or lunch one day and alter lunch
I went to the Children’s Preventive Clinie
of the New York University Dental Col-
lege. My friend, Dr. Waite Uotton, was
there, and we had to go over some prob-
lems together. Dr. Cotton has made a
study of diet for over thirty years, and

has advised me regarding different foods.
Alter owr conference Dr. Cotton very
kindly laid his hand on my shoulder and
advised me not Lo cat ontons. I had not
told bim I had eaten any onions. Now
why did he tell me that?

This whole problem iz not a one-gided
question. Permit me Lo call yoir atten-
tion to ihe fact that none of vur Jearned
friends on the negative side Look excep-
tiun to my so-called axiomafic statements.
Not one deuied that decay sturls on the
outside of the tooth; that it is the acid
produced by the bacteria that hreaks
down the lime szalts; that hacteria and
food débris bave to be retained undis-
turbed for a dJefinite fime at onc place
to start decay: Lhat when these factors
are nol present you do not have deray.
Not one of our opponents denied these
facts.

Our Children’s Prevenlive (linic has
only been in exislence about four years.
There are over 275 children of all walks
of life, and tbeir ages vun from six
months 1o five years when first admaitted.
Up to the present time, by operative pre-
ventive medasures and moulh cleanliness
alone, we have not lost one baby toolh
or one Jirst permanent molar through or
by decay. This, too, with no change in
diet.

Therefore I still stand by Dr. J. Leon
Williams’ slogan “A clean toolh does not
decay,” knowing, as I do, the good this
slogan has done for the people of our
country.

Dr. Walker. May I remark at this
time that the subject for debate 1s “A
clean tooth will not decay.”

We are not unmindful of (he fact that
noclean teeth may not decay, Why? We
do not know. Perhaps the answer to (his
will prove the solution of the problem,
but the simple fact remaivs that a clean
tooth will not decay.

Dr. Merritt tells us that onr very best
efforts toward mouth cleanliness have not
succeeded, which is but another way of
saying that we have not yct learned how
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to atlain the same degree of cleanliness
ou the jrregular and in-between surfaces
as on those accessible (Lo cleansing) swr-
faces which resish decay.

Dr. MeCollum referred to hypoplastic
teeth. Obviously, only teath wilh normal
enanel protection are under discussion.

Dr. Price’s beliel that (he saliva is ihe
protecting agent supports the theory of
external as against the internal influ-
ence, and brings ug to a consideration of
environment and the possible cleansing
nifluence of mouth sceretions.

Dr. William. The afirmative ander-
ook to defend the propesition that a
clean tooth does pol decay. They de-
tended it bere in the Pennsylvania Hotel,
New York City. The negative attempted
lo refute our contention and where did
they go? They weut thousands of miles
away {rom the United Slates of America
in an effort to chow that the alfivmative
did not prove its case.

There are 125,000,000 people in the
[Tnited Stales. every one of whom Is in-
terested 10 the sabject of this debate.

Dr. Price made the statement that
mmunity and susceptibility can be con-
trolled af will. 1s that quoting you cor-
vectly, Dr. Price? Now, that 1s optinusm
of the bighest order. and I am very
happy 1o pote this optinusm. I want fo
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remiod Dr. Price. however, that such op-
timism carries with ii grave respousibi)-
ity. We are all agreed ou one thing; that
is. that the most prevalent disease of man
15 dental caries. When a member of our
profession nndertakes {o make the sweep-
ing statement that immunity and sus-
ceptibilily can be controlled at will, he
has something to answer [or, he and his
profession lave something to answer for
to the American people, 90 per cent of
whom are afflicted with this disease. Why
have pot the dietifiang in all these vears
dischnrgod their obligation to the Amer
ican peaple through their specific method
of ereabing immunity? Why bave they
left it to us to deal with the problem
which diet might have prevented?

The diefitians have ¢reated a condi-
tion with which we must deal, and we
have atiempted to discharge the ohlign-
tion which thus fell to us. We have done
this for many years, and we have shown
results. Wherever a program of mouth
hygiene hias been systemalically insti-
tuted, a decreaze in the incidence of den-
lal caries has heen achieved. What does
ilits prove? It proves that proper cleans-
ing of looth surfaces prevents the decay
of those tooth surfaces. Which, in turn,
proves what? It proves once aguin that
a clean footh does not deeay.




