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CONTROL OF DENTAL CARIES AND SOME ASSOCIATED
DEGENERATIVE PROCESSES THROUGH REINFORCE-
MENT OF THE DIET WITH SPECIAL ACTIVATORS*

By WESTON A. PRICE, D.D.S., M.S., F.A.C.D., Cleveland, Ohio

ENTAL caries is generally consid-
ered to be the most nearly universal
disease to which man is subjece. It

is considered by many to be the most seri-
ous single disease in its direct and indirect
effects. Careful, critical observation in
many communities has indicated that it is
on the increase and that this was true even
before the present world-wide industrial
depression. A century of intensive study
has not revealed in full its etiology nor
considerably reduced its severity. Like
many other affections, dental caries has
been looked on in the past almost entirely
as a unit problem. Until very recently,
it has not been seriously associated with
nutrition. It has been associated primar-
ily for the last three decades with the
acid-producing bacteria, as sugpgested by
"W. D. Miller.

I shall include in the consideration of
a dietary food products not only by title
but also by their fundamental nutritional
factors. The term “control” T shall un-
derstand to apply both to prevention and
to the checking of the progress of caries
when established.

*Read before the Section on Histology,
Physiology, Pathology, Bacteriology and
Chemistry {Researchb) at the Seventy-Third
Annual Session of thc American Dental As-
sociation, Memphis, Tenn., Oct. 20, 1931.

Jour. 4. D. A., August, 1932

The irregularity in the appearance and
incidence of dental caries in various indi-
viduals brings to consideration many pos-
sible contributing forces. The fact that
dental caries may be rclatively infrcquent
or of mild degree in persons living in a
given community and at the same time
very severe in persons living in another
community introduces for consideration
not only the physical environments of the
two groups, including climate, but also
individual factors such as physical and
mental stress, the care of the mouth and
the quantity and type of food eaten.

Until we can have a common under-
standing of the many contributing condi-
tions, confusion and conflict in interpre-
tation will be inevitable.

An llustration of the fundamental
need for a much broader concept and
understanding of the conditions with
which we are dealing is provided in the
apparent interpretation of the data avail-
ahle with regard to increased suscepti-
bility to dental caries under the physical
stress of pregnancy.

A study of the history of peoples as
revealed by the idioms of their language
has disclosed that practically every race
with a language has a phrase equivalent
to a “tooth for every child,” notwith-
standing these languages may have had
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their origin in the dim and distant past.

This can be accounted for only on tbe
basis of the recognition of a clinical fact.
[t is probahle that clinicians from dif-
ferent countries of the world would give
quite different reports of their observa-
tions with regard to the correctness of
this statement as applied to the people of
their communities. The majority doubt-
less would corroborate this observation.
The difficulty in corroboration would de-
pend on facts which were fundamentally
correct, but only apparently compar-
able, for both might have a controlling
influence in diet. In the light of the data
which I shall present, foods of the same
name but produced in different sections
may have very different values from the
standpoint of their adequacy to provide
complete nutrition.

My researches of the past decade
have been directed largely toward es-
tablishing data, both clinical and labor-
atory, that would throw light on both
the possibility of accomplishing control
of dental caries and pyorrhea and the
practical means for so doing. My sev-
eral research reports made during this
period, and some in process of publica-
tion, present data apparently indicating
that dental caries can be controlled un-
der the specified conditions presented.
That we have perhaps reached the time
when it is possible to control and pre-
vent dental caries is important for the
following rcasons: (1) it is the most
nearly universal disease and in nearly
all civilized countries is increasing in
severity notwithstanding prophylactic
procedures; (2) no other area of the
body provides a comparable portal of
entry for organisms that become patho-
genic and produce serious degenerative
processes by metastatic invasion of other
organs and tissues, and (3) dental caries
in the light of our newer knowledge is
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even more important because of its sig-
nificance as one of many symptoms of
nutritional imbalance and organ and tis-
sue degeneration than the injury of the
teeth, important and serious as that in-
jury is.

As an approach to the discussion of
this prohlem in the light of our newer
knowledge, 1 shall first present clinical
data and secondly discuss the nature of
the nutritional factors involved and re-
quirements of the body for mineral nu-
trition.

There are few clinical conditions as-
sociated with so rapid and persistent a
type. of dental caries as is found in
xerostomia. In 1923, 1 published re-
sults of successful treatment of this
disease with cod liver oil.* It is of in-
terest that the patient referred to as hav-
ing been under treatment then for a year
has had a marked and progressive im-
provement in all her symptoms to date.
This is particularly significant since a
large majority of the cases reported up
to that time had not responded to treat-
ment, but had bad progressive involve-
ment, the dryness of the mouth extend-
ing to the throat, air passages, eyes and
other mucous membrances. In practi-
cally all cases, severe arthritic involve-
ment developed. This patient, at the
time she came in, could scarcely walk
or use her hands owing to a severe
arthritis. The treatment has been con-
tinuous during these years and she has
been practically free from arthritis for
several years. Mineral metabolism dis-
turbance in arthritis, with and without
dental caries, will be discussed later.

The product that was first given this
patient was ordinary raw cod liver oil

and a parathyroid gland tissue prepara-

1. Price, W. A.: Dental Infection and De-
generative Diseases, Vol. 1, Cleveland: Pen-
ton Publishing Co., 1923.
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tion. The latter was early discontinued,
for it was found that activation of the
cod liver oil by exposure to the sunshine
for a few minutes produced quite fav-
orable results. This treatment was later
improved, as will be related.

Among the patients under treatment
during 1923 and 1924 was a boy who,
at the age of 14, had seventeen cavities,
some of which nearly entered the pulp
chamber. He was put under treatment
with the activated cod liver oil. The
roentgenographic appearance of the teeth
as they appeared in 1924 and 1925, a
year intervening, is shown in Figure 1.
During this year, no new cavities had
formed and, in addition, as shown in the
illustrations, there was a marked im-
provement in the density of the teeth.
This was reported in detail in April,
1926.2 Tt seemed apparent in this case
that something was provided by the cod
liver oil that reduced the dental caries.

In a series of eighty-seven patients
carried through the two years 1928 and
1929, a critical study was made to com-
pare the number of cavities in two
groups, one receiving additional vita-
mins and the other not receiving them,
with the result that forty-nine patients
receiving no treatment and using their
regular diet had an average of 4.85 cav-
ities in 1928 and an average of 4.73 cav-
ittes in 1929. The most severe cases
were placed in another group on special
treatment with a mixture containing a
concentrate of vitamins from a high
vitamin butter, which I shall describe
later, and a very high vitamin cod liver
oil in small doses of from 0.5 to 2 gm.
of the mixture. This group before treat-
ment in 1928 had an average per person
of 8.02 cavities. In 1929, after being

2. Price, W. A.: Calcium Metabolism

Studies, Am. J. Dis. Child.,, 33:78-95 (Jan.)
1927.
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on the treatment for a year, they had an
average per person of 1.44 cavities.

A group of fHifty-six who were exam-
ined between March 25 and April 7,
1930, a two-weeks' period, was divided
into subgroups and studied. These sub-
groups consisted of those persons from
12 to 18 years, the boarding school
group and the pregnancy group. These
studies revealed that those in each group
that were recelving treatment showed
marked improvement. In practically all
cases, they had been put on the treat-
ment because they showed very severe
dental caries. For example, in a gen-
eral group of forty-four without treat-
ment, the average number of cavities
per person was 2.9; whereas, the twelve
having treatment had an average of 0.25
cavities per person. In the teen-age
group, the nine without treatment had
an average of 5.5 cavities per person,
and the six having treatment had no
cavities. All of these cases were exam-
ined in or about September, 1929, the
study ineluding roentgenograms, which
are used routinely in all these studies.
In the boys and girls from boarding
schools, the fonr without treatment had
an average of 8.5 cavities per person
which developed in practically a six-
months’ period. The four receiving
treatment were all without dental caries.
Of the two pregnancy cases examined, the
one withaut treatment showed nine eav-
ities, the one receiving 'treatment, one
cavity.?

3. Price, W. A.: Some Contributing Fac-
tors to Degenerative Diseases, with Special
Consideration of Rble of Dental Focal Infec-
tions and Seasonal Tides in Defensive Vita-
mins, D. Cosmos, 72:1049; 1119 (Oct.) (Nov.)
1930.

4. Price, W. A.: New Light on Control of
Dental Caries and Degenerative Diseases,
J.A.D.A., 18:1189-1219 (July) 1931.
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In July, 1930, T reported progress,
presenting data on about 200 persons,
approximately 100 in each group, one
receiving and the other going without
additional vitamins. The number of
cavities per person in the group not re-
ceiving the capsules was for all ages ten
times that which occurred in the group
teceiving the capsules. For the teen-age
group, the difference was very much
greater. For example, in the twenty
persons not receiving additional vita-
mins in capsule form, the total number
of cavities was 143, and in the group of
twenty recerving the additional vitamins,
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cavities per person doubled, increasing
from an average of one cavity per in-
dividual to two cavities per person;
whereas, in the group receiving addi-
tional vitamins, there were no cavities
in either the 40 to 50 age group or the
50 to 60 age group.

Light 1s provided by the following
case: A young girl came to Cleveland
from Ontario at the age of 16, at which
time she had a remarkable set of teeth,
never having had a cavity develop in
any teeth. She had been complimented by
her dentist on having a praectically per-
fect set of teeth. She attended a uni-

Fig. 1.—Severe dental carles with seventeen open cavities in a boy of 14 years, completely
checked by treatment. Reduction in the size of the pulp chambers in ene year, especially in the
bicuspids, is evident. Above, filims taken Dec. 5, 1924; below, films taken Dec. 24, 1925.

there were three cavities in the entire
group, which had developed in a period
of less than one year. Practically all of
these persons had been studied critically
with roentgencgrams of the teeth, bite-
wings or full dental films. The data
developed in the group from 50 to 60
years old were particularly interesting
in view of the fact that in the group
from 20 to 50 years of age not receiving
vitamins in capsule form, the curve for
caries had been progressively downward,
but, in the nexi decade, the number of

versity in Ohio and during the first year
was reported to have developed twenty-
two cavities. These were flled by a
skilful dentist. The following year, she
was brought to me for study of the pos-
sible cause of the continued active prog-
ress of dental caries, at wbich time,
namely, July, 1930, she had twelve cav-
ities, which had apparently developed
since the filling of the twenty-two cav-
ities the year previous. These cavities
were filled and she was placed on addi-
tional vitamins. She has been examined
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frequently  during the past eighteen
months, and not a single new cavity has
been found. 1t must be noteil first that
these teeth apparently were of good struc-
ture and, under her home environment
and dietary program she was completely
free from dental caries. 1n her new
environment and under a new dictary
program, she developed roore than thirty
cavities in two years, and in that same
eavironment and largely under the same
dietary program, except with additional
vitamins, the denral caries was appar-
ently completely controlled. It is, af
course, important that advice was given
in regard to the selection of foods, al-
though much opportunity for improve-
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Fig. 2—Control of dental caries. Of sixty-
six patients sxamined during one month, a
comparison of those receiving special activa-
tors with those not receiving them zhowed a
ratio of cavity development of ahaut 1130,

ment in a dietary schedulc may not be
offered in u boarding louse where, of
necessity, the rate of charge is moderate
and the selection and wvaricty of food
somewhat limited.

The program of reexamination is
continuous. The results after a typical
month will be given. During the last
Christmas and Mew Year holiday pe-
riod, several of the boys and girls attend-
ing colléeges and bearding schools re-
turned to their homes and they, with
local students, came in for examination.
The period included in this particular
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study of carles was from Dec. [6, 1930,
to Jan. 16, 1931, and included persons
of all ages. These cases were carefully
studied by direct examination, with the
aid of roentgenograws, for the presence
of dental caries (Fig. 2), This group
included sixty-six persons, forty-eight of
whom had not been receiving activators
as provided by me in capsule form, and
this group had eighty-three cavities, or
an averape of 1.73 cavities per person;
eighteen had heen receiving the special
activators to prevent dental caries as
provided by me in capsule furm, and, in
this group, only one caviry was found,

Fig. 3.—Reduction in size of pulp chambers
under treatment. This patient when first seen
had thirty-eight open cavities of active caries.
The changes in tooth structure in three months
are evident.

or an average of 0.055 cavities per per-
son, a ratio of 31:1. In the entire group,
twenty-seven were of teen age, and there
were thirty-seven cavities in the teeth
of these twenty-seven persons. Of these,
eighteen had not been receiving special
activators, and these eighteen had thirty-
six cavities, or an average of two cavi-
ties per person. Nine of this group had
been receiving special activators and, in
the entire nine, conly one cavity was
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found, or an average of 0.11 cavity per
person. L'here were thirty-nine adults,
who had a toral of forty-six cavities, or
an average of 1.24 cavities per person.
In this group, there were thirty who had
not been receiving additional vitamins,
and they had forty-six cavities, or 1.35
cavitics each, MNine had been receiving
the special activators in capsule form and
not one cavity was found in any one of
the nine.

It will be kept in mind that practi-
cally all of those receiving capsules had
beein examined in the early or late sum-
mer, mostly both, by the same careful
procedure, and these peisons were placed
on the special vitamin capsules because
of previous marked susceptibility. Sev-
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cause of the aggravated nature of the
susceptibility to caries.

One young woman was transferred
to me at the request of her dentist, who
stated that he had had appointments with
her monthly and could not keep up with
the progress of the dental caries and did
not wish to continue to have the respon-
sibility. This patient presented thirty-
two cavities, which were repaired, and
she was then placed on the special vita-
min capsules. During the next three
years, she had two or three small cavi-
ties a year while taking the capsules. She
stopped taking them when she went
away to college, and, in the following
six months, developed seven cavities.

A young man was sent from a distant

Fig. 4.—Caries inactive under rreatment: Left to right: Nov, 16, 1929; Feb. 1§, 1930; May
22, 1930; Sept. 13, 1930; September, 1931 (when shed).

eral were patients who had been placed
in my care at the request of their den-
tists hecause of the cxcessive amount of
dental caries that was developing. The
results here obtained are in spite of that
previous marked evidence of suscepti-
bility to dental caries. It will also be
kept in mind that, of the adults exam-
ined, about two-thirds llad had their
mouths repaired within the last six or
twelve months. It will be seen from
these several special groups of studies
that the same general results are being
produeed with an average rztio for the
several groups of studies of about 30:1.
This group contains some especially in-
structive cases which were referred he-

city with the report that his dentist
could not keep up with the progress of
the caries with an appointment a month.
He presented thirty-six cavities, which
did not include one molar tooth that had
so many cavities and so serious a pulp
involvement that it had to be sacrificed.
The first three months after he began
to take the vitamin capsules, he had two
small carious areas, which may or may
not have been new. They were very
slight and at the gingival margin of an
old alloy filling and in a position where
they were not disclosed by the roentgen
rays. Probably, they liz¢ riot been con-
sidered important because they were so
slight in comparison with the many deep
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cavities that the patient previously had.
An important phase in this case is illus-
trated in Figure 34 which shows the
change in the size of the pulp chamber
in that short time. The lower left sec-
ond molax had a carious cavity that ap-
parently had reached the pulp chamber.
As much of the caries was removed as
was considered safe if exposure was to
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A similar rapid reduction in the size of
the pulp chamber, which is associated
with successful treatment for cthe con-
trol of dental caries in a girl 12 years of
age, is shown in Figure 5. This re-
duction in the size of the pulp chamber
of a molar during treatment is also
shown in Figure 1. In a number of per-
sons whom 1 can watch carefully, 1

Fig. 5—Rampant dental caries controlled by treatment. Above: Eight molars and bicuspid
Inst and many open cavities present at age of 14. Below: No new cavities or extension of
unfilled decalcified; age 15. This patient, a girl, was broken in hezlth from faulty nutrivon,
which was also the cause of the excessive tooth loss from dental caries. Dental and general
health have been restored.

be avoided. The remaining caries was
sterilized and a temporary filling placed
with the hope that the pulp would build
a defensive wall and thus protect itself.
It will be seen that this has actually
taken place and that the pulp chamber
is actually smaller than it previously
was. In the following year, only a few
small areas developed under treatmient.

have purposely left cavities without fill-
ing to ascertain whether caries would
cease to he active. 1 have several of
these that have gone for an extended
period with no recurrence of activity.
A typical one is shown in Flgure 4a, b
and c.

This is a deciduous tooth in the
mouth of 2 boy, 11 yvears of age at the
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time the first picture was taken, namely,
Mov. 16, 1929. The succeeding views,
taken Feb. 18, 1930, May 22, 1930, and
Sept. 13, 1930, show no increase in the
depth of the caries cavity, The adjoin-
ing bicuspid was shed and the frail mer-
ging of this cavity were broken down.
"I'his tooth was preserved by the patient
when it was exfoliated, in accordance
with my request. The resorptive orgun
had removed much of the dentin from

the crown and sufficient of the enamel
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ing feature is the finding of many young
meit and women who are seriously breal-
ing in health simultaneously with the
development of the dental caries. These
are generally associated as syroptoms or
effects of a common cause rather than
being regarded as having the relation of
cause and effect.

Girls, who ir their late teens are suf-
fering fiom active dental caries, may
enter the responsihilities of womanhood
with phvsical handicaps which will often

Tig. 6—Treatment of rickets in rats by adding to deficient diet 2 per cent of bulter vitamin
concentrate. The addition of the concentrate has prevented rickees in vat 2 which is pro-
nounced in rat 1. There is also a marked change in the level of calcium znd inorganic phos-

phorus of the blood serum.

to make a perforation in the occlusal
surface. The surface of the cavity is
hard and almost glassy in smoothness.
The decalcified carious dentin had been
removed by attrition. The remaining
dentin had greatly incrcased in density
by precipitation of minerals into the
tooth structure, probably chiefly from
the saliva. Figure 4¢ is « roentgenogram
of this exfoliated tooth.

In connection with these studies of
dental caries and its control, a distress-

be the beginning nl complications and
low vital capacity. These girls frequently
not only suffer from depressing disorders
but also develop avarian cysts which re-
quire operative procedure in later years.
In their normal lives as mothers, they
are handicapped because of physical de-
ficiency during the growth period. This
condition is probably directly 1elated to
the absence cf certain vitagins or acti-
vators as is also their dental caries.

A young man was brought to me from
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another state in June, 1931, with thirty-
eight open cavities, several enlarged
glands in his neck, acute rheumatisn and
a heart lesion. He was 16 years of age. His
mouth was put in good order and he was
placed on the special vitamin capsules.
‘When he returned three months later,
there had been no extension of dental
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tiring. The heart condition was greatly
improved. The swelling of the glands
had disappeared, as had also his rheuma-
tisr,

The dental caries was primarily a
symptom of nutritional deficiency, in
that he could not maintain a proper
health level on the vitamin intake and

Fig. 7—Progressive calcification with the amount of butter activators and a comparison
with cod liver oil. Left to 1ight: No activatois; 0.5 per ceni butter activators; 1 per cent
hutter activators; 2 per cent hutter activators; 4 per cenl butter activators; 8 per cent butter
is u marked change i calcification with different perceotages of butier activators and a strik-
activators; 2 per cent cod liver oil; 2 per cent each cod liver oil and butter activators. Tbere
ing difference in the last two of cad liver oil alone aud cod liver oil plus butter activators.

caries, but instead a marked improve-
ment in the structure of the teeth. He
returned with a buoyant physical ex-
pression and reported thal he was now
more resied with six hours’ sleep than
formerly with ten hours’. He said he
was able to carry on his work without

dietary schedule to which he was accus-
tomed.

Among the striking associated data
reported by patients has been the gen-
eval experience of increase in efficiency
in school worle and freedom from colds.
During the past year, as has frequently
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cccurred in previous years, reports have
Leen sent in by parents to the effect that
the grades of thewr children were cis-
tinctly higher doring the time of treet-
ment than they had been previously.
Frobably no single criterion is more sig-
nificant than the promptness with which
teleplioite calls or telegrams are received
it there has beert a failare in 1eceipt of
the capsules on scheduled time. This, of
course, applies chiefly to adults and
older people.

During the decade that I have been
working on , the preventive program,

Fig. 8.—Progressive paralysis produced in a
chicken and a rabbit, apparently by an over-
dose of cod liver oil. The daily quantity per
bedy weight was approximately that often
advecated for children,

there has been evidence of a progressive
increase in the efficiency of the effort
expended, in the light of the data just
recoided, which are only a small part of
the experience entering into the basis for
judgment, which | interpret as indicat-
ing that dental caries can be very largely
controlled wt this time by the procedures
I have used, which svill be outlined.

Lt has been a common experience that
clinicians have been observing persoris
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of all ages who for an extended period
have had no dental caries. It was found
that this was not due to oral hygiene as
a prophylactic procedure. It has been
abundantly demonstrated that there was
absence of dental caries in some persons
making no effort at oral hygiene nor re-
ceiving a special dietary program.

Several workers of late have pre-
sented data indicating the important réle
of dietary facrors in dental caries, among
them Mellanby and Pattison® in Eng-
land ; Bunting and his associates®; Boyd,
Drain and Nelson,” Hanke® and Howe.?

Mellanby has stressed the importance
of vitamin D; IHanke and Howe have
stressed the importance of vitamin C;
Boyd, Drain and Nelson have stressed
cod liver oil, milk, eggs and butter, and
Bunting and his associates, the reduction
of carbohydrates and a balanced diet.
The last group has made an important
contribution based on the clinical re-
sults obtained in several orphanges in
Michigan. In their summary, thev say:

1. In the study of the cause and control of
dental caries, there is need for a fuller under-
stauding of the basic facts concerning the dis-
eases which have already been established.
Many theories have been advanced whieh
are not in accord with known faets.

2. Evidence is given in support of the view
that dental caries is a specific infective pro-
cess, the activity of which is dependent upon
certain metabolic states.

3. As the result of dietary and therapeu-
tic experiments, active dental caries was re-

5. Mellanby, May, and Pattison, C. L.:
Brit. M. J., 2:1079 (Dee. 15) 1928.

6. Bunting, R. W. et al.: Am. J. Dis. Child.
41:536 {Sept.) 1930.

7. Boyd, J. I.; Drain, C. L, and Nelson,
Martha V.: Am. J. Dis. Child,, 38:721 {Oct.)
1929.

8. MHanke, & T.: Relation of Diet 1o
Caries sind Other Dental Disorders, J.AD.A.,
16:2263% (Dec.) 1929.

9. Howe I R.:D. Casmos, 62:921 (Aug.}
19210,
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duced to a negligible quancity in 433 chil-
dren. Of the methods employed, dietary
measures appeared to be the most important.

4, The diets prescribed for the control of

dental caries were well balanced, well forti-
fied, adequate rations in which sugar was re-
duced to the minimam.

My studies have indicated that den-
tal caries is a seasonal malady in large
part, having its most rapid development
from January to June, and having its
lowest level of severity in the summer
months and early avtumn, which, as I
have previously shown, is in accordance
with the incidence of other discases as
I have discussed them in various phases
of my recent reports.®

Among the important considerations,
one which is being greatly emphasized
at this time (I believe unduly so) deals
with the structure of the teeth as influ-
enced by environmental dietary condi-
tions during the period of tooth devel-
opment. The phase that 1 wish to dis-
cuss at this point is not the influence of
the deficiency of the nutrition at the
time the teeth were formed as a factor in
the susceptibility to dental caries, but
rather the fact that in persons with ap-

10.  Price, W. A.: Calcium Metabolism
Studies on Nature and ROle of Activators:
Researches on Fundamentals for Prevention
of Dental Disease, J.A.D.A., 16:265 (Feb.)
1929. New Fundamentals for Treatment and
Prevention of Dental Caries Based on Calcium
Utilization and Disturbance, with Special
Consideration of Factors Determining Wher
an Infected Tooth Becomes a Liability, J.A.
D.A, 16:456 (March) 1929, Calcium and
Phosphorus Utilization in Health and Dis-
ease; Certified Milk, J. Am. Ass'o M. Milk
Cormmissicus, October and November, 19%29.
Seasonal Variations in Butter-Fat Vitamins
and Relation to Seasonal Morbidity, Including
Dental Caries and Disturbed Calcification.
JLAD.A, 17:850-873 (May) 1930. New
Standards for Dental Diagnosis, Am. D. Sur-
geon, 50:74 (Feb.) 1930. Why Annual Pii-
grimages to Hospitals? Your Healtt, (IMarch)
1930. Footnote 3.

parently‘ well ('l_"mi

emhryonic ,.ud formative j:-
history -hm a pel 'od o
sh owmg a can ,l te frr.. i ﬁ m
tal cartes, these same teeth, notwith-
standing their good structure, may be

atracked by rapid and serious dental
caries in a relatively short time on a new
dietary régime.

Many dentists have an opportunity o
make observations of persons vho have
moved from southern Kuropein coun-

tries to our American environment. A
large number of thes¢ persons arrive in
this country at a susceptible age, namely,
that of rapid growth. They have little
or no dental caries on arrival, and a
history of very little attention t oral liy-
giene, Often, within a year, :

parently unusually good teeth have been
extenswely attacked by dental caries
Qu inquiry, these people may say that
they are eating the same food that they
ate in southern Europe. This introduces
several impottant prohlems, such as cli-
mate, sunshine, altitude and the actual
difference in the intrinsic value of the
same article of food when produced in
a different district.

The work of Bunting and his associ-
ates emphasizes, and I think wisely so,
the impovrtance of limiting the carbohy-
drates, particularly sugars, partly for the
purpose of preventing the satisfying of

hunger with carbohydrates. It is of im-
portance that, whe pussible, all chil-
dren obtain a liberal supply of dairy
products, including an abundance oi

fresh sweet milk.
One of the questions that we must
consider critically is the relative value

of the same food products when produced
in different places at different times of
the year. The suggestion that diet plf.u
a very tant is illustraced in

the following case.
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A girl, 14 years of aze, was brought
for consideration of a program which
involved the extraction of all her re-
maining teeth and the insertion of full
dentures because of very rapid dental
caries from which she had suffered. An
examination of her mouth in November,
1929, revealed that already eight molar
teeth and one bicuspid had been extracted
hecause of exrensive dental caries. Nearly
all of the remaining teeth had one or
more cavities, some of them very exten-
stve. T'he girl's health was not good and
she had great difficulty in keeping up
with ber school work. A study of the
dietary showed that this girl did not like
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total volume of the urine. After changzing
the diet to an increase in dairy products
and n decrease in carbohydrates, particu-
turly sugars and starches, and with an ad-
dition of minerals and vitamins, tbe urin-
ary albumin in one week’s time, dropped
to 67 mg., and, in a few weeks, the
albumin had entively disappeared from
the urine and at the same time there was
a marked improvement in the appetite
and physical well-being.  Under the
changed dictary program, in which ad-
ditional vitamins were pravided in cap-
sule form obtained from a high vitamin
butter together with a few draps of a
high vitamin coad liver oil, this patient,

Fig. 9—Influence of butter vitamins. Left to right: Rat ¢n diet deficient in phosphorus
(Steenbock 2965), calcification deficient, with marked rickets (conditien clinirally inactive);
rat on diet deficient in ohosphorus {Steenbock 2965) plus 2.5 per cent vod liver oil, calcifica-
tion 1mproved, with healing two plus (progressive paralysis); rat on diet dehcient in phos-
phorus {Steenbock 2965) plus 2.5 per cent cod Jiver oil and 2.5 per cent butier concentrate, cal-
cification excellent, healing four plus (clinically normally active). There is marked improve-
ment in the calcification in the tail of rat 3, recciving both ¢od liver ol and butter concen-

lrate, aver thzt of rat 2, an cod liver oil alene

milk and had been fed largely white
Aour praducts, syrup and supars. IHer
favorite daily dish was pancakes swim-
ming in syrup. Chemical and microscopic
analyses were made of the blood, the
saliva ani the urine. We were amazed
to find a very high level of albumin in
the urine, Le., 596 rog. per hundred cubic
centimeters, or ahout 0.6 per cent of the

during the next vear, did not develop a
single cavity and her physical well-being
reaclied and remained at a high level.
The roentgenograms of her teeth, taken
in November, 1929, and October, 1930,
are shown in Tigure 5. Tn this case,
evidence is strong that there was a defi-
ciency in both the minerals and activa-
tors or vitamins in the food. [Note that
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some decalcified surfaces which were pur-
posely left unfilled, did not have an
extension of the caries. Also note that
I had = root filling placed in a straight
rooted tooth. The pulp was exposed but
vital.
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nutritional conditions which evidence a
need in the body for activators as well
as minerals for the control of dental car-
ies. Since the activators furnished in
separate form were of the fat-soluble
group as obtained from a high vitamin

I"ig. 10.~—~InfAucnce of butter vitamins. Histologic appearance of kidneys of yats shown in
Figure 9. The calcification preduced by cod liver oil without butter activators and the berter
structure of the epithelial cells lining the uviniferous tubules and the glomeruli are evident.

From the cases and conditions cited,
the evidence is that we are dealing with

butter together with a high vitamin cod
liver oil, we have immediate need for
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coosideration as to whether any or all associated with these facturs, are maoy
butters or aoy or all cod liver oils will other activating substances not yet iden-
satistactorily accomplish this result. The  tified.

fat-soluble vitamins as known are A, In my studies, I bave placed much
D and E, and evidence is strong thor, significance in the fact that all mam-

Fig i11—Tissue destruction produced by a toxic factor in cod liver oil. 4, animal showing
paralysis of foreleg; B, gross appearance of tissues; C, fow magnification, showing boundary
muscle degeneration ; D, higher maguification, showing degeneration of muscle fibers; E, edema
of tongue ten minutes after application of one drop. One of the toxit subsiances that have
been found in cod liver oil is 1so-amylemin, effects of which are shown above. Anather is

cholin,
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mals start life oo milk as rhe one wud
only complete food. WMilk, therefore,
must contain an adequate supply, undes
ideal conditions, of zll the requiremenis
both for dentition and for skeleton for-
mation and for normal growth and
function of the body, at least during
the period of infancy. It is therclfore
very important that we study critcally
some of the effects of the activat-
ing substances in milk and 1t products.

I am now in the fifth year of analyz-
ing in continually enlarging oumhers
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monthe af the year for various countries
in both the northerrn and southern hemi-
spheres. These studies are also relating
the rizse and fall of the butter vitamin
level to the morbidity and mortality rec-
ords of the various countries from which
the sainples are cotning. These have been
presented n progiessive development of
detail in varicus comsmunications.’* My
data have revealed that dental caries fol-
lows « reverse phase from these vitamin

-

Oct. 1930

curves, as do many of the morbidity
CuTves.

5 = 1
'.,

March 1931 Juh‘ 1931

Fig. 12.—Healing of ununited fracture. Leli to right: Uctober, 1930; March, 1931; July,
1931, Healing delayed for five wmonthis wwas followed by rapid healing when the patient was
given special vitamins. Arrow indicates the bridge of hoae.

and greater detail, milk and its products,
chiefly butter, for their activator con-
tent with particular consideration of the
fat-scluble vitamins. Samples of these
products are new coming In every few
weelis, mostly every two weeks, from
several hundred places throughout the
world, both north and seuth of the rqua-
tor. Thesc studies 2re shawing 2 marked
constancy in the repetition of the cuives
revealing a rise and fall in succeeding

I"he indicztions from the available

11. Foeotnote 10, third, fourth and sixth
references. Price, ¥W. A.: Some Means for
Improving Human Life by Increasing Vita-
imin Content of Mill and Froducts; J. lnt.
Ass'n Milk Dealers, Jaopary, 1931. New
Vieww of Denta! Caries and Other Degenera-
tive Iliseases Based on Tides in Available
Activators and Relation to Body Demands
{unpublished dara). New Light on Cause
and Preventicu «f Dental Caries and Other
Degenerative Diseaszes, Prec. VIIIth Internat,
. Cong., D. Survey, August, 1932,



1354

data, some of which have just been out-
lined, would include the following: that
dental caries can, under certain condi-
tions, be controlled ; that it is more ram-
pant in that season oi the year in which
the general morbidity is highest; namely,
the winter months, Ilental caries seems
apparently associated, therefore, with
the same conditions as generai morbidity.
It is not necessarily dependent on a defi-
cient structure of the teeth due to a dis-
turbance at the time of tooth develop-
ment. It is somewhat regional. A gronp
of fat-soluble activators found in certain
{ooids under certain conditions but not
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critically some of the principles involved
in the normal utilization of minerals for
building of hard structures, as 2n ap-
proach to the specific problem of dental
caries.

As an approach to this, we will study
a typical lesion; namely, rickets in rats.
In Figure 6 will be seen the foreleg and
the tail as disclosed roentgenographic-
ally of rwo rats on the same deficiency
diet, namely Steenbock 2965. It will im-
mediately be seen that all of the bones of

number | are very transparent and the
carpal bones of the svrist have not
formed. “T'he junction of the epiphyses
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Fig. 13.—Comiparison of mineral content of blood, urine and saliva. This graph visvalizes

depletion by way of the kidneys.

always present in sufficient amount in
these foods must be considered. Tt isnot o
the extent generally supposed, dependent
on the cleanliness of the tooth o1 teeth in
question, and therefore is not controlled
by oral hygiene. It tends to occur at
periods of siress for the minerals utilized
in building hard siructures. It, therefore,
may have even more significance as a
sysaptom than as a disease, notwithstand-
ing the intrinsic value of the tecth. Tt
becomes 1mporiant, therefore, to study

the relative and aciual amounts of these various minerals in the body fluids and the daily

and the diaphyses of the bones, especi-
ally of the tail, is shown to be charac-
terized by a zone of separation. In rat
number 2, there is a marked density of
the bones, seen a3 an opacity to the
roestgen rays, and the carpal bones are
well formed. The head of the humerus
and the epiphyseal zones of provisional
growth of the tail, are well calcified,
with only a line of separation between
them and the diaphyses. This rat re-
ceived in additivn to the deficiency diet,
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Steenbock 2965, 2 per cent of the diet
as butter vitamin concentrate obtained
from 2 high vitamin butter. Clinically,
thiz condition constitutes healed rickets.
This quantity of this butter would only
constitute one-liall ounce for a child eat-
ing 2 pounds ot food per day. This 1s
a very small quantity for a growing
child. To the right in this illustration
will be scen the mineral changes in the
blood serum of these two rats. The cal-
cium for rat number [ is at 6.26 mg. per
hundred cubic centimeters, and, in rat
number 2, it is 8.4. The inorganic phos-

— — — — e

i

Yig. 14—Normal and arthritic hand at age
of 17. In the defvrmed hand, the radius and
ulna are small and there is a dislocation.

phorus in rat number 1 is at 1.93 mg.
per hundred cubic centimeters, and, in
rat number 2, it is 2.5 mg. We see at
once that this clinical condition in these
two rats is attended by certain charac-
teristics in the blood chemical levels.
The product that was administered to
rat number Z is a normal constituent
of a normal milk, Nature’s only com-
plete diet for mammalian infants and by
far the mest important single item of
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food for growing buman beings in all
periods of stress.

Having indicated that the addition of
2 certain group of fat-soluble activators,
some of wbich are the known vitamins,
to the dietary of the individuals suffer-
ing from dental caries is at least one

Fig. 15.—Marke improvement in deform-
ing arthritis of lnng standing in & few months’
time on special vitamins.

method which bas been competent to re-
duce or overcome susceptibility to den-
tal caries, there is immediate need for
us to study the nature of the substances
with which we are dealing. Since the
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fat-soluble activators, some of which are
the known vitamins, are recognized as
existing In butter fat of milk and in cer-
tain fish oils, particularly cod liver oil,
though in varying quantities in both, it
ts of particular importance to study
some of the guzlities which are char-
acteristic of products obtained from
these two sources.

Among the several specific investiga-
tions that I have made in order to study
the relationship or characteristics of the
administration of these two products to
animals and to analyze them critically

Fig. 16.—DButter vitamin fed boy who won
a prize in a group of forty-one at 10 days of

age. Neither this child nor his mother re-
ccived cod liver oil or viosterol. Their fac-
soluble activators have been provided from
high vitamin milk, cream and butter which
were specizally selected by analysis.

to see the relative and actual effects is
one shown in Figure 7. In this figure,
there are eight groups of rats which have
been fed a deficiency diet augmented by
different amounts of various foods. One
rat from each of the eight groups is
shown in this study. These are marked
1 to 8. The roentgenograms shown for
each rat arc of the forepaw, disclosing
the wrist, the femur and the tail. The
only difference in the dietary intake con-
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sisted in a different quantity of the butter
vitamin concentrate expressed as pei-
centage of the diet in the first six rats.
In the seventh, the activaror used was
cod liver oil alone; and, in the eighth, a
mixture of the butter vitamins and the
cod liver oil. Number 1 received no acti-
vators with its deficiency diet, and there
will be seen at once not only that there
is a lack of radiopacity of the various
bony parts, but also that several of the
bones are not completely formed or are
absent. It will particularly be noted that
the carpal bones are largely missing. The
rat in group 2 received one patt in 200
of its food as butier vitamin concentrate,
or U.5 per cent. 1his small amount pro-
duced a marked difference in the skeletal
development, particularly as noted in the
carpal bones. The relation of the epi-
physes to the diaphyses of various banes
is very easily seen in the bones of the tail.
Group number 3 received 1 per cent of
butter activators; group 4, 2 per cent;
group 5, 4 per cent, and group 6, § per
cent. It will be noted immediately that
the density of calcification is progressive
throughout the series. Group 7 received
2 per cent of cod liver oil, and it will
be seen that there are certain structural
characteristics of these rats that are dif-
ferent from those of the other rats. The
shaft of the bones is longer than that
of any of the rats in the butter vitamin
group. The density of the calcification
is not so great as in the rat on 8 per cent
butter activator, The difference in these
two activators will be seen in the fol-
lowing regards: The caleification is
more diffuse in general in the butrer
group than in the cod liver oil group,
and the epiphyses at their junctions with
the diaphyses are shown to be more ad-
vanced in the closure of the interspace in
the cod liver oil group rhan in the bur-
ter witamin group. In group 8, which
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received 2 per cent of cod liver oil and
butter vitamin activators, it will be seen
that all of these conditions are enhanced,
all the bones being much larger and the
development of the carpal bones more
complete, and, in general, we have a
result that js better than in either of the
two when given separarely. This series
clearly demonstrates, as manv of the
others have done, the importance of but-
ter and cod liver oil together as acti-
vators,

A need has been evident for additional
datz on the various characteristics of
these 1wo products as sources of activa-
tors in various nuiritional phases of
heaith and disease.

During the several years that I have
been studying this phase of the problen,
I have used several thousand chickens,
rats and rabhits and other azimal: In
my experiments, and 1 have rmade a
study of a large group of human beings
from both clinical and biochemical datz.
I have scen much evidence of toxic dis-
turbance resulting froo the administra-
tion of cod liver oil and other oils. "1'wo
illustrations will be seen in Figuire 8, in
each of which z chicken and a rabbit are
shown to be partially paralyzed from the
use of 2 quantity of cod liver ail which
in proportion to body weight wus ap-
proximately that frequently advocated.
Agduh® has reported extensive studies
on mice, cats, calyes and dogs, Rats, be-
Ing scavengers, are less susceptible to in-
from toxic substances than some
other animals. They are sometimes af-
fected  though not so readily as mice,
which Apgduhr has used so extensively.
He states that they die as early, but with
fewer lesions.

Jury

12. Agdubhr, Erik: Acta Paediat. 8:489,
1929. Agduhr, Erik, aud Stenstrom, N: Acta
Paediat, 9:229, 280, 307, 345; 10:167, 203,
271, 1930,

In Figure 9 will be seen an appareat
influence of the activators from butter
in neutralizing toxic effects produced by
cod liver oil. The clinical result from
using these two products in the comhina-
tion in which I now use them has at-
forded an abundance of important data,
which will be discussed presently. Rat
1 in this series received deficiency diet
Steenbock 2965, low in phosphorus, and
the roentgencgrams of the tail show a
marked deficiency in calcification which
is characterized as severe rickets. Clin-
cally, the animal had reached the stage
in which it was inactive, which is char-
acteristic of many animals on deficiency
diets. Another characteristic of this diet
is that it is low in mineral utilization
activators. Rat 2 received the same diet
as rat 1, but, in addition to the deficiency
diet, received 2.5 per cent cod liver oil.
Calcification is seen to be much better
than in rat 1. The clinical condition of
the rat was one of progressive paralysis.
Rat 3 received the same diet and the same
quantity of the same lot of cod liver oll,
but in addition also received 2.5 per
cent of butter concentrate. Calcification
will be seen to he much better than that
obtained with the cod liver oil alone and
the rat was normally very active.

Histologic studies were made of vari-
ous structures of these rats for use as
comparative data. These are shown in
vertical columns in Figure 10 for the
kidneys. In 14, we see a low-power
cross-section of the kidney of rat 1. 114
shows a low-power of a cross-section of
the kidney of rat 2, and ///4, a low-
power of a cross-section of the kidney
of rat 3. High-power views of these
three structures are seen below the low-
power views, as /B, IIB and [IIB. A

marlked difference will be seen at a

glance. The kidney of rat 2 had so
many isiands of calctfication that it was
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difficult to cut it without tearing. Uhese
appeared as little stones all through the
kidney cortex. This condition is evi-
denced by the torn state of the low-
power section. One of the islands is seen
in the high-power section IIB. There is
a marked difference in the way the tis-
sues took the stain. All were mounted
on the same slide. Under the high mag-
nification, as seen in the lower views, it
will he noticed that the epithelial lining
of the renal tuhules is characterized hy
the flattening of the cells, with a marked
change in the structural characteristics
of the glomerulus. Those of rat 3 seem
to be the only ones with approximately
normal histologic structures, notwith-
standing the fact that it had the same
opportunity for injury as rat 2. Limited
studies seem to have been made on the
nature of toxic substances which may he
present in cod liver oils. These are known
chiefly from their clinical effects, which
may be severe and striking. Only a
small percentage of rats developed as
marked injury as rat 2,

1 have frequently had mothers bring
this question to me as a serious nutri-
tional problem with their children. They
had desired to do all they possibly could
for their children and, in their efforts,
had tried to follow the directions on the
bottle or as otherwise provided, which
often meant large doses of cod liver oil.
They have reported to me the difficulty
they had in combating the rebellion of
their children against the use of cod liver
oil, which may have been in part a reac-
tion of self-preservation. Many of the
children were reported to regurgitate the
oil when it was forced down. Since it
has been demonstrated that only the oil
that is utilized contributes to the well-
being of the human being or animal, it
can readily be anticipated that compul-
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sion to take such a toxic product could
be very injurious.

In studies to ascertain the nature of
the taxic substances ta he found in cod
liver oil, Gautier and Mourgues'® have
found two particular substances which
are very toxic; namely, isoamnylamin and
cholin. The former is found to be fatal
in three minutes to a greenfinch in doses
as small as 4 mg. Figure 11 shows the
effect of injecting a small gquantity of
this material heneath the skin of 2 rat,
shown in 4 to be carrying its foreleg.
One small drop was placed subcutane-
ously in the center of its back and, on a
later day, a small drop was injected un-
der the skin of the abdomen. While
these injections were not near the fore-
leg, the toxic substances extended their
influence far beyond the local area
of their insertion. The characteristic
changes in the muscle color of the fore-
leg 1s shown in B. C shows a low-power
section of the muscle of the fareleg. The
boundary of the protoplasmic poison is
clearly disclosed. D shows a high-power
view of the degenerated muscle fibers,
the dark cells showing clearly the effect
of the progressive protoplasmic change.
In order to study this product found in
cod liver oil, T placed 2z small drop of it
on the tongue of a rat. In five minutes,
the tongue bad changed color and was
greatly swollen, and, in ten minutes, it
was protruding {rom the rat’s mouth.
The animal was immediately chloro-
formed and the tongue removed for sec-
tioning. The edema is shown in £, with
the protoplasmic poison extending
through the epithelial structure into the
connective I'his shows the ex-
treme toxicity of this substance. Little
seems ta have been reported on the toxic

tissue.

13, Guutier and Mourgues: Compt. rend.
Acad., 107:110, 1880.
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substances n cod liver oil. Recently,
Norris and Church®t have called atten-
tion to the importance of considering the
toxic substances in cod liver oils as pos-
sible explunation for differences in re-
sults ohtzined by different workesrs in
vitamin studies.

Tnvestigations made by Holmes and
associates'® have been directed toward a
study of the influence on chickens of
free fatty acids contained in four ced
liver oils. Two were of low free fattv
acid content; two, of high. T'he chick-
ens on low fatty acid content oil devel-
oped into fowls of good quality. The
death rate per hundred in these two
groups was ce¢u and fourteen, respec-
tively ; whereas, in the two groups re-
ceiving the high free fatty acid cod liver
oil, the death rate was forty and twenty-
eight, and of the birds that did not die,
few showed nermal pigmentation. All
weie listless and all were undesirable sub-
jects for future experimentation.

The most important data that 1 have
obtained directly or indirectly on the
availability of cod liver oils that can pro-
vide what is required by the human body
have come as a result of cod liver oil
administrations to adults, These data in-
dicate that this is not a satisfactory
source of fat-soluble activators in ordi-
nary diets. Experimental animals have
the advantage of their availability for
dissection and for reproducing the ob-
servation: under controlled conditions.
Neither children nor experimental ani
mals can satisfactorily disclose their sen-
sations, though much can be observed
from their dispositions and evidence of
well-being. 1t is clear from the many

14, Norris, E. R,, and Church, A. E.. J.
Biol, Chem,, 89:421, 437 (Nov.} 1930.

15. Halmes, A. D, et al,: Does Cod Liver
0il of High Acid Content Have Toxic Prop-
erties? Poultry Science, 9 (March 1) 1930,
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clinical data which I have accumulated
that cod liver 0il alone, as available on
the markets, cannot provide all of the
fat-soluble activatoys that we need, nor
cain it be taken for extended periods in
large doses without the danger of unde-
sirable results.

I have combined with the clinical ex-
perience of the patients evidence atforded
by clinical and microscopic studies of
the blood, saliva and urine and, by these
means, have obtzined information deal-
ing directly with tbis problem of the
availability of various substances as acti-
vators. The available data strongly indi-
cate that there are marked limitations in
the adminiscration of available cod liver
oils.

I have taken for granted in the dis-
cussion of this problem that it will be
understood that the dietaries of patients
are so arranged as to be what 1 deem
adequate in vitamins B, (F), B, (G)
and C.

In approaching 2 study of the etiology
of dental caries, it is important that we
learn as rapidly as possible the chemical
processes involved in the utilization of
the minerals of the feods and the signif-
cance of the variations in the chemical
levels of the hody fluids.

Diuring the years that I have been
studying iliese problems, I have placed
incieasing emphasis on the blood, saliva
and urine chemical and microscopic pic-
These frequently reveal data
sirongly suggesting the nature of chem-
ical imbalances, many in-
stances, can be improved through modi-
fication of the nutritional program.
Study of the data obtained by these
means will aid in visualizing some phases
of this probleni.

Among the many complicated mech-
anisims of the body which have to do
with the muaintenance of proper levels

tures.

wiich, in
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of various chemicals, some of which arc
the minerals which are in the various
body fuids, is one with which we are
greatly concerned and which has to do
with the laying down and taking up of
the hard tissues of the body. A physical
condition which lends itself readily to 2
study of these phenomena has to do with
mineral absorption and deposition, nor-
mal and abnormal, associated with pro-
gressive decalcification of the skeleton
when the demands of the body for min-
erals exceeds the available minerals as
obtained from the food. “F'his condition
is found in the changes of the bone which
precede fractures that are spontaneously
produced and in the progress Nature
makes in the healing of such fractures.
It is necessary to consider in detail pro-
gressive stages of calcification about the
region of a fracture with a failure of
union in which there is associated the
roentgenographic evidence and the blood
chemical data. These have shown, in
several cases, progressive decalcification
without union until the patients were
placed under treatment providing im-
portant additions to the activators which
seem to be requisite for the utilization
of the minerals of the foods and for
their deposition in the regions requiring
them. These clinical datz have also
shown marked improvement in the calci-
fication following an increase of activa-
tor intake. These data are of signifi-
cance and interest when studied in con-
nection with the blood chemical findings.
Such a case is seen in Figure 12

This man, aged 43, was shot in tiie leg
in October, 1930. The bullet shattered
both bones as is shown in the first view.
The following March, owing to failure
of union of the fracture, my assistance
was sought. Blood was drawn and pre-
pared according to my directions and
sent to ine by air mail for analysis. These
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studies revealed that the calcium, phos-
phorus and magnesium were each much
below normal, being at levels 7.9, 3.3
and 1.7, respectively, The product of
serum calcium and serum phosphorus,
which is normal at about 40 for adults,
was 26.1. Fractures do not heal readily
when this product is below 35 and with
great difficulty when it is below 30, In
addition to suggestions relative ta the
toods o be selected and emphasized in
the dietary program, capsules were sent
containing the mixture of high vitamin
cod liver oil and high vitamin butter
concentrate. A rubbing oil (high vita-
min cod liver oil activated in the sun for
ten minutes) and a butter vitamin con-
centrate were also sent. Wirhin ten days,
the patient was conscious of a great re-
duction in pain and a sense of increasing
strength, which progressed so rapidly
that the cast was removed in a few
weeks. In thirty-five days, as a result
of this treatment, all of the chemical fac-
tors above mentioned increased consid-
erably. The serum calcium went from
7.9 to 13.8; the serum phosphorus, from
3.3 to 4.3, the magnesium of the serum,
from 1.7 to 1.9. The sum of the cal-
cium and magnesium increased from 9.6
to 15.7, and the product of serum cal-
cium and serum phosphorus advanced
from 26.1 to 60.1. The patient was con-
scious of a great physical betterment.
The roentgenographic picture of the
boné, taken in March, at the time the
treatment was started, is shown in com-
parison witb the picture taken in July.
It will be noted ti:at, in the space be-
tween the large splinter and shaft of the
tibia, a bony buttress has neen built, by
which time the leg was being used with
comfort and efficiency. This is indicated
by the arrow.

I have reported @ number of cases of
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ununited fracture in other communica-
tions.®

In order to better visualize the levels
of the minerals in the body fluids in
health and disease, particularly as vari-
ations of normality, I am presenting in
Figure 12 a graph illustrating the levels
for several chemicals in the blood, saliva
and urine in twenty-five successive cases.
This graph shows the highest, the low-
est and average figures. It happened that
no extreme cases appeared in this group.
Several important facts will be observ-
able at a glance, among them the fol-
lowing. The serum calcium varied from
10.7 to 8.1. The total phosphorus of
100 c.c. of whole blood, which will ia-
clude the organic and inorganic phos-
phorus, is about five times that of the
total calcium of 100 c.c. of whole blood,
and of this phosphorus, by far the larg-
est part is in organic combination. The
inorganic phosphorus of 100 c.c. of whole
hlood is from a third to a half that of
the calcium of 100 c.c. of whole hlood.
The magnesium of whole blood is about
one-fourth that of the calcium. The two
minerals that are present in largest quan-
tities are potassium and sodium. It is
seen at a glance that there is quite a
marked difference between the maximum
and minimum levels of all minerals, the
maximum being from onefold to twa-
fold greater in general for calcium, phos-
phorus and magnesium, and there is a
much greater difference than thiz for
potassium and sodium. The mineral con-
tent of human urine is seen to represent
a large wastaze, constituting that which
has gone past the mill. It is not
necessarily all wastage, though some of it
is, as in the calcium of the urine in cases
of infection, which may be distinctly an
expression of undue wastage, the result

16. Footnute 11, fourth reference.
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in part of utilization of the available
calcium of the blood stream for neutrzl
1izing toxic products due to infection.
The minerals of the saliva tend to have
a level that is related to the levels of
the blood stream.

In a recent discussion of this problem,*
I presented data indicating the mineral
requirements of the body of animals, in-
cluding human beings, each day. These
have shown, for example, that a 1,000-
pound cow requires 42 gm. of phosphorus,
63 gm. of calcium and 114 gm. of potas-
sium, estimated as their oxids. Such a cow
can eat approximately 36 pounds of fresh
grass, which is 70 per cent water. An
analysis of the grass produced in different
locations immediately reveals that it is
a physical impossibility for a cow to
maintain life on the quantity of that
grass which it is possihle for her to eat.
One of the grasses presented in that
study, for example, furnished a total of
19 gm. of phosphorus = day ; whereas, the
cow required 42 for metabolism alone.
The requircment for calcium was 63 gm,,
which was amply taken care of, the grass
in question providing 199 gm. The cow
would not fare so well for potassium,
for her requirement for this mineral was
114 gm. a day, and this grass furnished
only 11 gm. & day. The result was that
even without the overload of pregnancy
or lactation, the body became depleted,
and these animals became ravenausly
hungry for minerals that they could not
ohtain from the diet. Throughout the
world, animals express such hunger crav-
ing in ahnormal cliewing of various arti-
cles such as old hones, dirt and clothing.
If tbis cow had the additional load of pro-
viding 5 gallons of milk 2 day, she woald
have to make large overdrafts on her
stored minerals, since 5 gallons of milk
requires 40 gm. of phosphorus in addition
to that required for metabolism. The milk
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would also require 34 m. of calcium and
58 gm. of potassium. I'he total overload
or shortage on this grass, which was ob-
tained fror n pasture on which the cattle
were brealing in health, would consti-
tute an overdraft of 63 gm. of phosphorus
and 151 gm. of potassium. This pasture
furnished an adequate quantity of calci-
um. Even the feeding of bone meal
would not adequately furnish these min-
erals. It must be kept in mind that ani-
mals are dependent on plants Lo build
the minerals into organic structures in
order to provide the building blocks of
the body. It has not been appreciated
that there is a great difference in the con-
tent of various chemicals constituting
the stiucture of plants with which we
are familiar and which ave being used
for food for both buman beings and do-
mestic animals. In a chart which I have
presented in the above-mentioned re-
search reports,” 1 have shown the vari-
ations in the content of several minerals
in each of eight different grasses which
I have analyzed. The range of each is
very great, potassiuri having a range of
1 to 50, phosphorus, | to 60, and calcium,
1 to 10. A discussion of this phase of the
problem should be included here, if
space permited.

We find ourselves confronted with 2
problem whose complexities have baffed
science throughout all history. Why is it
that some individuals suffer from dental
caries and others do nnt, and why does
one individual suffer at a particular pe-
riod of life and not at another? One
after another, theories have been pre-
sented which have been proved inade-
quate. Distaken concepts have been
costly to humanity in general. It would
be exceedingly difficult to estimate the
harm that has been and is being done

17. Footnote 1 and Footnote 11, second ref-
erence.
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through the mistaken guarantees of oral
hygiene; not that oral hygiene is unde-
sirable, but it must not be taught or be
understood by the public that cleanliness
alone can prevent dental caries. If
“cleanliness is mext to godliness,”” nutri-
tion must be a part of zodliness.

I am continually receiving communi-
cations from various districts inquiring
as to why it is that the members of a
given family or the inhabitants of a
given district are so subject to dental
caries. A dentist writing from a city in
a large central state recently asked why
is it that I find more dental caries in the
mouths of the present generation of
growing boys ar girls than in any gen-
eration I have taken care of in the past
thirty years, and why the condition is
so progressive. It 1s also significant that
about that same timne I received {rom the
agricultural department of that state a
reply to my inquiry regarding soil de-
pletion, stating that the carrying capac-
ity of the pasturage lands and the crop
capacity of the tilled lands of that state
have decreased conspicuously in the last
two or three decades, the reduction
amounting in some scctions of the state
to 50 per cent in carrying capacity on
pasturage areas. The experience of this
state is not more striking than that I
could cite for many other states. There
is probably more evidence of an associa-
tion of nutritional deficiency in animals
and human beings in the same districts
than has been suspected. I have presented
data on this poiat tn some of my reports.

Nutrition is dependent on three prin-
cipal food factors: (1) encrgy-produc-
ing elements for maintenance of temp-
crature and energy expenditure, etc.;
{2) minerals and other chemicals that
are essential for the building and repair
of tissues and for tissue function, and
(3) activating substances, which seem to
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have a combined r6le of making the min-
erals and other chemicals available for
utilization and also {or entering into the
structure of different types of tissues.

The general use of the term ‘‘diet” has
not adequately tzken into consideration
relative values. I have already referred
to variation in values of milk and have re-
ported extensively on this phase of the
protlem. Too little artention has also
been given to this matter of the depletion
of cereal foods of their desirable if not
essential factors. 1 recently asked a miller
how long he would expect whole wheat
fAour to be available for use in the summer
time if all of the ingredients of the wheat
kernel were left in it, he said, “Only a
few weeks.” When I asked why, he said,
“It would be swarming with flour mites.”

When we study the civilizations pie-
ceding ours and for whom we have too
little admiration and somctimes even dis-
dain, we find that they did not take out of
the food these suhstances that would gen-
erate life within two weeks. A phase of
my program, particularly in cases showing
severe nuiritional disturbances is not only
to provide the minerals in as great or even
greater quantities than are found in the
whole grains, preferably wheat, but also
to add an additional quantity of fresh
activators as found in the germ of the
wheat by providing additional strictly
fresh wheat germ, which, in warm
weather, rapidly deteriorates after the
grain is broken.

In several of my recent research re-
ports previously referted to, I have pre-
sented data relating morbidity and mor-
tality for many diseases to the levels of
the vitamins as found in dairy products
in various districts when the United
States and Canada are divided into six-
teen large geographical areas. This im-
plies that other fcod plants have miny
factors in common with a stored o1 giow-
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ing grass which produced the milk in 2
given district,

e will permit only a summary
of the factors which I deem to bhe of
primary lmportance in the causation of
dental caries. The following general
statements prescnt my point of view:

1. Dental caries, while considered to
be the most widely distributed disease in
the world, does not attack the samc in-
dividuals equally at zll periods of life or
all the individuals in the community to
the same degree at a given time. There-
fore, it i3 not endernic.

2. It has not been controlled or greatly
reduced hy oral hygiene.

3. There is much evidence of an in-
crease in the severity af dental carjes in
certain districts in spite of all advances
tn medical and dental science.

4. Tt arracks individuals most severely
at certain periods which are known as
periods of stress, particularly those of
rapid growth, sickness, physical and ner-
vous overload and pregnancy.

5. It tends to he seasonal with regard
to its periods of greatest severity in given
individuals, being most severe in the time
of rediction of vitamins in foods and
periods of rapid growth in children. Its
periods of activity are associated with de-
pression of some of the minerals of the
foods, particularly calcium and phos-
phorus. Activity largely ceases when the
balance in bload minerals is changed from
a negative to a positive phase. The food
factors which produce these changes in
the essential blood chemical elements,
while related in some degree to most, if
not all, the known vitamins, are appar-
ently chiefly related to a group of fat-
soluble activators, which includes the
known fat-soluble vitamins.

6. The dictary sources of these fat-
soluble activators ar¢ more limited than
are the sources of most of the water-solu-

Space her
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ble activators. The only liberal sources
are certain samples of milk fat and cod
liver oils. Milk growth-activators are, in
the light of my studies, chiefly produced
by animals feeding upon rapidly growing
young plant [ife. For the cow, this means
that 1t is restricted largely to the periods
of the year when lier diet consists chiefly
of rapidly growing young grass or the
same cured and stored in such a manner
as to retain these factors. The milk-fat
products which contain the highest levels
of these activating substances can be
stored at low temperatiures, when prop-
erly prepared for storing, for extended
periods exceeding one year, and can thus
be made available.

7. Water-soluble activators are essen-
tial and fortunately are usually easily ob-
tained. They also greatly stimulate the
appetite. Working oxen will live on a
diet on which calves and cows die.

l can probably best illustrate my pro-
cedure and demonstrate the constitutional
changes affected by a change in the nu-
tritional program by a practical case
which involves several phases of physical
evidence of disturbed nutrition, includ-
ing extensive dental caries with strnctural
change often associated with infection
processes.

During the past decade much advance
has been made in our knowledge of the
relation of infection of the teeth and
mouth, particularly apical infection of
pulpless teeth, to disturbances in other
parts of the body. These studies have
shown that inheritance plays an impor-
tant part in derermining the type of tis-
sue that would be affected in a given in-
dividual. Susceptibility of an organ and
tissue has also been shown to be related to
physical overloads and to nutritional
stresses. One of the important afHlictions
that has been associated very closely with
dental infections is arthritis. While many
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persons improved after the removal of
dental infections, many did not or ex-
perienced only a cessation in the activity
of the process.

An important new phase of these
studies 1s the marked improvement ia the
physical condition of persons who are be-
low par in general health and also, in
many instances, a lessening of disturb-
ances in organs znd tissues. Lhis im-
provement has been particularly striking
in many cases of arthritis after the use of
the activators that are found to be helpful
in reducing dental caries.

My assistance was requested by the
visiting nurses’ association to aid a young
girl whose condition was said to have been
reported as incurable. She was 17 years
of age and bed-ridden, with acute multi-
ple deforming arthritis associated with so
much pain that she would cry by the hour
day after day from her distress. She could
scarcely move a joint of her body, many
of them being rigidly ankylosed. Her
condition had been getting progressively
worse since she was 5 years of age, at
which time she had five abscessed decid-
uous teeth, which, of course, means that
she had extensivc dental caries. She was
brought in in ar ambulance. Her parents
reported that she had been having on an
average of three to four convulsions a
week, usually brought on by the pain
when she was moved to make her com-
fortable. At times, she had great difhi-
culty in breathing. Her mouth would
open only a short distance but some roent-
genograms of her teeth were obtained and
many of the teeth had extensive dental
caries, some with pulp involvements. It
is important that the teeth with pulp in-
volvement showed little apical change.
Orwing to the spasms of the muscles of
the left side of the neck, the head was
drawn so tightly into the shoulder that
it was difficult to get more than the thick-
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ness of a towel between. The spasms of
these muscles had continued for months,
causing Intense pain. The roentgeno-
grams of the chest, nieck and head showed
that the mouth, instead of being crossways
to the spinal column, was parallel with it.
The vertebrae of the spine were rigidly
ankylosed so that the patient was locked
in this position. A lower molar tooth on
the left side had serious pulp involvement
and the history indicated that the toxic
products from this infected toath and
probably other infected teeth of the left
side traveled through the lymphatics inte
the musculature of the neck, produsing
torticollis. Neclk involvement, particu-
larly neuritis, rye-neck or torticollis and
neuralgia, are common expressions of the
presence of toxic material from dental
conditions, which may be without local
dental symptoms. :

We must ask ourselves what the con-
tributing factors are in such a tragedy.
It began at 5 years of age when the pa-
tient had the five abscessed teeth. Clearly,
there had been nutritional deficiency, for,
in the light of our newer knowledge, den-
tal caries is primarily nutritional. The
evidence developed indicates an inherited
susceptibility in that the mother and the
brother have had inflammatory rheuma-
tism, althougl not in severe form. The
convulsions clearly indicated, as did =2lso
the unstable condition of the nervous sys-
tem, a low threshold for calcium, which,
on chemical analysis, was found to be 8.3,
and the cell calcium one of the lowest we
have ever determined, at 0.02. The body
was evidently making a heroic effort to
maintain levels by utilizing available
minerals. The cell volume was exceed-
ingly low at 25 per cent; potassium and
magnesium were both low, and sedimen-
tation time of the blood was extremely
rapid. Examination of the dietary tndi-
cated a lack of minerals and activators.
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In order to illustrate the long-continued
nutritional handicap of this girl, I am
showing in Figure 14 a picture of a hand
and forearm of a normal girl of 17 and
the hand and forearm of the patient for
comparison. It will be seen not only that
there is marked dislocation and deformity
of bony structures but also that there is a
marked difference in tbe size of the bones
of the forearm in comparison with that
of a normal girl. Doubtless, Nature did
the best she could with the scanty and de-
pleted diet available from the refined Aour
foods and depleted activator content of
available dairy products. She was placed
on the special activator mixture in cap-
sule form to which I have referred, and
given as one of her important food con-
stituents a whole wheat ground freshly
every few days, to which, after it was
cooked, was added a quantity of fresh
wheat germ, about one tenth the volume
of the ground wheat. This was added
when it was ready to be taken off the
stove. It was then allowed to cool on the
side of the stove. Milk, fruits, vegetables,
whole wheat bread, etc., were advised.
The results were most striking. T he con-
vulsions which she had been having on the
average of once every other day, ceased
immediately and she did not have one af-
ter starting the capsules and special foods.
Instead of eating two meals a day, she
ate three or four. The pain was so re-
duced that she was not disturbed except
slightly when lifted. The movement of
the joints increased so much that within
a month she could open her mouth twice
as far as at the beginning, which per-
mitted the removzl of ane of the infected
teeth. Many teeth had been filled. This
terrible condition of progressive locking
of the joints with acute inflammatory
processes was reversed, and she progres-
sively improved. Pains subsided, swelling
was reduced and some movement of fixed
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joints developed 1 2 few weeks, so that
she could feed herself and turn the pages
of a bool. She again became interested in
the world and in living.

Another instructive case is illustrated
in Figure 15. This woman, 61 years of
age, had suffered severcly with arthritis
for nine vears and, for the past eight
years, had not been able to wear shoes or
move about except with great difficulty
and assistance, part of the time being bed-
ridden. She had not walked without
crutches for seven years, except for a
period of about three months. Her pain
had been =0 severe that seldom was she
ahle to pet to sleep before 4 o’clock in the
inorning. Her teeth were removed early,
many being infected. There was a history
of severe dental caries. ATuch effurt had
been made to {urnish relief. The fingers
and thumbs of both hands had been held
apart for years. Within a few weeks after
starting the treatment, the pain was much
reduced and she was able to sleep soundly
all night. She now has no pain day or
night after being uander treatrnent for
eight moanths. She has resumed her ac-
tivities as a seamstress and has regained
the use of her arms so that she can put
her hands= behind her head as is shown in
the illustration. She now has no use for
crutches except to steady herself going
up and down the stairs. Physically, she
looks greatly improved, and she states that
she is perfectly well except for the re-
tained stiffness, chiefly in her back, which
is progressiveiy decreasing.

All that has been done is to add to her
diet the vitamin concentrate and a small
quantity of high vitamin cod liver oil. The
latter had been used alone before at
various times without success. There was
little movement in the left elbow joint
when the tveatment began, the #rm being
in a nearly straight position. The present
range of movement is shown by the two
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rocntgenograms and the photograph in
Figure 15. The patient states that she
has never felt better since she was 30
years of age. No considerable changes
were made in her diet because it was
found to be quite ample.

A difficult and serious phase of the
problems is this: we cannot write out a
formula to be taken to the grocer’s to ob-
tain the cereal products containing both
high minerals and their natural activating
substances as found in: the germ, or to ob-
tain butter and milks that are known to
e amply high in their activating sub-
stances. And least of all can we go to the
drug store and buy these as chemicals,
since the very nature of animal life is
such that the tissues are built of sub-
stances that first must be constructed hy
a plant and therefore are organic. We
cannot substitute inorganic chemicals.

Accurnulating evidence indicates that
dental carvies and the lowering of levels
of fat-soluble activators in dairy products
are progressing simultaneously in those
districts that have been longest under
cultivation without mineral replenish-
ment and enrichment of the soils, and
that these conditions are accompanied by
an increase in morbidity and mortality
suggesting, if not indicating, a relation
that 1s not a simple coincidence. From
data obtained from the analysis of dairy
products, chiefly butter, from many places
throughout the world and the correlation
of these data with the morbidity cycles
of the same districts, I find conditions
which T interpret to indicate that the de-
oenerative diseases in many of their other
expressions are largely if not chiefly the
sume in their seasonal expressions, as
the tides in the vicamin content of foods.
lves the demand for beds in hospitals for
medical cases reflects this same cycle. It
is also exceedingly significant that the
increase in certain of the mortality rates
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can apparently be explained on this same
basis. I have presented data dealing with
these phases in reports entitled “Why the
Annual Pilgrimages to the Hospitals 7728
and in “A New View of Health and
Disecase Based on a Rise and Fall in Vita-
min Tides.”™ Tt is important that per-
sons who tend to dlevelop heart trouhle in
childhootd (and 90 per cent of all heart
cases begin Lefore 1) years of ape) as a
tule, have been very susceptible to dental
carics. VWe sce direct evidence as to why
dentzl caries and rickers together of all
problems offer the greatest challenge to
civilization and why these evils are the
foremost cnemies of the Mordic race in the
temperate zone. This is another way of
stating that our greatest problem is the
supply and utilization of minerals
[{ my interpretation of the datz avail-
able iz correct, diets as built by name for
different communitics do not necessarily
provide the same nutritiena! factors. This
may ulso be true of the sarne place at dif-
ferent times of the year owing to the dif-
ferent values of the same foods. Accord-
ingly, in the Hght of these observations
and clinical experiences, it will be neces-
saty Lo reinforce given foods with ade-
quate activators, when they are not pres-
ent in sufficient gquantities in those foods.
The best mieans that I have found for ac-
" complisliing this, and which is supported
by clinical, laboratory and experimental
data, is to select milk fats that are high in
these activators and preserve them either
in natural form or in concentrated form
for periods of stress and vitamin shartage
in the available foods. -
The means 1 hiave found most readily
available for identifying milk, creams and

18. Footnote 10, sixth reference.

19, Frice, W. A.: New View of Health
andd Disease Based on Rise and Fall in Vita-
miir Tides, Am. J. Pub. Health, 21:605 (June)
1931.
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butters that are sufficiently high in the
activating substances with which we are
concerned has been the use of both animal-
feeding tests and chemical tests for the
activating substances. I have used the
antimony trichlorid method of Carr and
Price,® adapted to butter products for
vitamin A, and the hydriodic acid method
of Yoder® for vitamins in the D group.
The vitamin content of the cod liver oil
should be over fifteen Lovibond units for
vitamin A on the standard suggested by
Drummeand and Hilditch. A good tech-
nic is described in their report before the
Empire Marketing Board entitled “The
Relative Values nt Cod Liver Oils from
Various Sources.”?* 1 have reported at
length, at various times, details regarding
the many thousands of samples of butter
that are tested each year from all over
the world, largely from the same places
regularly each month or fortnight. When
butters of high vitamin content are lo-
cated and secuied, the low melting fac-
tors are removed by centrifuging at a
proper temperature. This product is what
I term the high vitamin concentrate. It
ts liguid in ordinary room temperature.
The high vitamin milk is produced by
dairy animals best, if not only, when the
animals are on a rapidly growing plant
life, such as succulent young grass. One
of the best that I have found of the few
pasturages that are especially good is
rapidly growing young green wheat. The
butter product is mixed with about equal
parts of a very high vitamin cod liver oil
with variations in proportions according
to clinical canditions. This combination

20. Carr, I, H., and Price, E. A.:
cherm. J., 20:497, 1926,

21.  Yoder, L.t J. Biol. Cheni, 70:297
(Oct.) 1926.

22. Drummond, J. C.. and Hilditch, T. P.:
Relative Values of Cad Liver Oils from Vari-
ous Sources (published by Hi: Ma)esty’s Sta-
tionery Office, London, December, 1930).

Bio-
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is placed in a capsule containing about 0.6
gm. (the 0 size). Two or three of these
capsules are administerad with each meal
with a dietary adjusted to provide min-
erals and other nutritional factors, in-
cluding the water-soluble vitamins. Since
these are food products and are used to
reinforce the available fonds with nutri-
tional factors, I deem it proper to say
that we have by this means, and perhaps
other dictary means, found a method for
the control of dental caries.

I have undertaken to check the inci-
dence of dental caries in various com-
munities against the vitamin content of
the foods in the communities. Oune of the
studies in this connection which T have
in process is being made in Switzerland.
During the past summer, after the Inter-
national Dental Congress at Paris, I made
a limited study of dental caries in Switzer-
[and, where I found the record of the ob-
servations of the dentist to indicate that
this condition was very prevalent. [ was
advised by a government offcial that den-
tal caries was the most serious disease in
Switzerland. Through this official’s as-
sistance, 1 was able to locate a group of
people that had little access to the various
food resources of the country, and who
for centuries have provided nearly all of
thelr nutritional elements in their own
high valley. 1 examined a large number
of children in this valley which was quite
difficult of access, and found their teeth
almost cornpletely free from dental caries.
They live largely on their native grains,
plant foods and dairy products, the latter
forming an important part of the diet.
The dairy products are obtained from
both cows and goats. Samples that I am
obtaining from that valley indicate that
this butter is of exceptionally high vita-
min conterit.

l examined children reared in other val-
ltes, but where the trains bring modern
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dietary products, and found dental caries
rampant. This study will be reported 1n
detail in another communication and is
being extended.

I cannot include here, 25 would be de-
sirable if space permitted, data concern-
ing the most available forms of the min-
erals and other nutritional factars.

The activators essential for the utiliza-
tion of the various minerals and other
chemicals for the building and mainte-
nance of bad: sues are provided in an
ideal milk as designed by Nature. Since
we all start life on that food as provided
by Nature {or all mamimals, it is the most
natural source of these aetivators.

An illustration of the consistency and
efficiency of the nutritional program which
is developing as z vesult of my research 1s
found in the following case (Vig. 16),
which indicztes its helpfulness in the
development of the child during feral life,
his nourishment during lactation anc
early childhood and the protection of the
physical welfare of the mother, including
complete freedom {rom dental caries.
This boy, 214 years of ape, has never re-
ceived directly or indirectly any cod liver
oil. He hasobtained fat-soluble activators
through his mother during gestation and
lactation from milk and butter of high
vitamin contenl as determined and se-
lected by the tests indicated and, since
weening, he has obtained his additional
fat-soluble activators entirely through the
use of high vitamin butters, He won a
prize at 10 days of age for being the best
developed, having the best disposition
and being the best nourished infant in a
group of forty that were in the maternity
hospital 2t that time, and this notwith-
standing the fact that he was a first
child and that the mother was frail. The
excellent structure of his bones is shown
tn the accompanying roentgenogram, In
physical development, he hias always been




exceptional. He was the only child on
this dietary program.

Many of the children who have been
on my nutritional program through their
entire life, some of whon: have all their
deciduous teeth, have never had « sign of
dental caries. The joints are well formed
and seem te justify the belief thar the
addition of fat-soluble activators in suit-
able quantity and adequate quality is
capable of reinforcing available foods
sufficiently to assure n physical develop-
ment of a high standard.

~

SUMM ARY

The data presented are interpreted to
indicate the following:

1. Dental caries can be largely pre-
vented or controlled.

2. T'his result can be obtained by the
selection of particulzr samples of foods
that are sufficiently high 0 minerals and
activators to provide the nutritional re-
quirements of the human child aad aduly,
including the expectant aund
mother,

nursing

3. While some of the necessary activat-
ing substances are found in certain sam-
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ples of dairy products, milk, cream and
butter, many of the readily available prod-
ucts are not adequately high in these acti-
vating factors.

4. Cod liver oil is available as 2 source
of relnforcement of dairy products, plant
and animal foods. “While it has great
value, it may contain and probably often
does contain substances which are unde-
sirable; therefore, it <hould be given in
small doses, and only products of the
highest natural vitamin content be used.

5. The available data strongly suggest,
if they do not indicate, that dental caries
is primarily an expression of nutritional
disturbance in which the teeth become
susceptible to attack by the products of
acid-producing bacteriz. The progress of
this decalcification is inhibited by the
presence of proper chemicals in the blood
and the saliva. IMlany dietaries provided
for children and adults are deficient in
activators, chicfly the fat-soluble. 'While
a deficient food may become adequate by
Increasing the quantity of fat-soluble ac-
tivators, we must always realize that the
water-soluble activators must be present
and must also be supplied if not present.

8926 Euclid Avenue.



