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DIET AND THE TEETH. 

IN 1890, Miller formulated the theory that dental caries is mainly 
dependent on the acid produced from the fermentation of carbohydrates in 
the mouth, and that consequently the prevention of dental disease is largely 
a matter of oral hygiene. 

But conditions external to the teeth resulting from the fermentation of 
food are inadequate to explain why certain persons have perfect teeth in 
spite of total neglect of oral hygiene, while others who take the greatest care 
in cleansing their teeth suffer extensively from dental caries. 

It had been known for many years that the development and arrange
ment of the teeth are influenced by constitutional conditions, but it was 
not realized until Mrs. Mellanby made her investigations that the minute 
structure of the teeth and the development of dental caries were dependent 
on the kind of food taken and absorbed. 

Mrs. Mellanby's work originated in certain observations made during 
her husband's research on rickets, when it was noticed that there was 
great variation in the character of the teeth of the· puppies use.d in the 
investigation and that there was a relation between dental defects and the 
calcification of the bones. These facts suggested the possibility of dis
covering conditions which are favourable to the development of perfect 
teeth and periodontal tissues. 

The complete story of her investigations is being published by the 
Medical Research Conncil, and will appear in three parts. The first part 
published deals with dental structure in dogs. Dogs have been used for the 
investigation of dental defects because they will eat almost any kind of 
food, can be kept under the same conditions as man and remain in excellent 
health under laboratory conditions. Though it is not easy to produce 
dental disease in dogs, the defects found in them under experimental con
ditions are on the whole similar to those found in man and periodontal 
disease is common. 

In an early stage of the investigations great, and in general constant, 
differences in the d~velopment of the teeth were observed according to the 
kind of fat in the diet. Cod-liver oil was found to exert the most powerful 
calcifying influence on teeth. Beef suet and butter also improved calcifi
cation, but bacon fat appeared to have little effect. No correspondence was 
found between the physical and chemical properties of the- various fats and 
their influence on calcification. Mrs. Mellanby at that time thought the 
calcification to be dependent on the presence in the diet of a vitamin of 
similar distribution and properties to the fat-soluble growth-promoting 
vit·amin A, described by McCollum and Davis. But the distribution of 
this vitamin and that of the calcifying substance did not exactly correspond 
and later work showed that vitamin D and not vitamin A, was concerned 
in the calcification process. 'When the experimentswere made the growth-
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378 Diet and the Teeth 

promoting power of vitamin D had not been described and, as it is associated 
in many foods with vitamin A, it was not unnatural to suppose that this 
vitamin was the important factor. 

The administration of milk resulted in good calcification and even 
separated milk appeared to have a beneficial effect, but not to the same 
extent as whole milk. Some of the improvement in calcification caused 
by separated milk was found to be due to its large calcium content. 

Egg yolk caused perfect calcification on a diet containing white bread, 
alld only slightly defective calcification with oatmeal, whic~ as experiments 
to be related later indicate, contains a potent anti-calcifying factor. 

Cabbage has some power to promote calcification, but is variable in 
its action. The action is more prominent with white flour than with 
oatmeal. 

Experiments were then made to determine the effects of foods rich in 
protein. Meat is supposed to have a beneficial effect on the teeth, largely 
based on the idea that the biggest meat-eating races have good teeth. 
Since meat is generally associated with fat, which has been shown to 
stimulate the calcification of teeth, it was necessary to remove all visible 
fat before adding meat to the diet. But even then there remained small 
particles of fat between the muscle fibres. Meat extractives from which 
all fat had been removed had no effect, so the improvement in calcification 
noted with "lean" meat was considered to be due to the retained fat and 
its associated vitamin. 

Egg albumen and milk proteins, caseinogens, were found to have no 
~ffect on calcification. Many experiments with cereals having a high carbo
hydrate content were made, but no beneficial effect on calcification was 
noticed. Zilva and Wells, who fed guinea-pigs on a scorbutic diet, found 
various degrees of degeneration in the pulp and an irregular osteoid condition 
of the dentine of the teeth, but these changes did not occur when vitamin C 
was added to the diet. These teeth lesions are rarely found in man, 
and though it is improbable that the actual structure of the teeth is 
influenced by a deficient intake of vitamin C, the spongy gums associated 
with scurvy suggest that this vitamin plays a part in some dental diseases. 
Whether fat-soluble vitamins were present or not, vitamin C appeared to 
have no effect on calcification in the teeth of puppies. 

The anti-neuritic vitamin, B I , and the anti-pellagra vitamin, B2, do not 
assist calcification; a diet rich in these vitamins results in poorly calcified 
teeth unless fat-soluble vitamin is present as well . 

.. We have already referred to Mrs. Mellanby's idea that the good results 
ob~ained .in her early experiments were due to a fat-soluble vitamin, 
probably A, but in 1920 and 1921 she had considerable doubts as to whether 
A was the really effective vitamin, as a study of its distribution showed 
cqnsiderable differences in the behaviour of certaiu foods as stimulators of 
;growth and stimulators of calcification. Rosenheim in 1925, andWilson 
in 1927, showed that mammalian liver is very rich in vitamin A. Liver 
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Diet a1~d the Teeth 379 

fat is richer in this respect than cod-liver oil, but the amount of calcifying 
activity from this fat is very small. Zucker showed that alcoholic extrac
tion of cod-liver oil removed the calcifying vitamin, but left vitamin A in 
the oil; vitamin A is also more rapidly_ destroyed by heat ~nd oxygenation 
than the calcifying vitamin. 

The early experiments to determine the presence of vitamin A by means 
of its growth-producing properties were complicated by the fact that 
vitamin D has more power to promote growth than vitamin A, and the 
calcifying effects attributed to A were really due to vitamin D. It is 
practically certain now that vitamin A does not play a sIgnificant part in 
calcification. 

Some interesting experiments were then made on the effect of combining 
the calcifying fat-soluble vitamin D with cereals in the diet. It was found 
that when this vitamin was in small amount in the diet, increasing the 
cereal promoted growth, but caused poor calcification. This result 
appeared to be due partly to the increased rate of growth, and partly to 
some anti-calcifying substance in the cereal. 

In all the experiments in which vitamin D was deficient in the diet the 
animals receiving oatmeal had the worst teeth of the series, while the teeth 
of the animals receiving white flour or rice, though defective, were the best 
of the series. When wheat germ was added to white flour or rice the 
teeth were stilllllore defective. 

Mrs. Mellanby uses the term" anti-calcifying" to describe the effect of 
cereals on the teeth and the term indicates that the cereals definitely 
interfere with the laying down of calcium salts in the developing teeth. 
Attempts were then made to find out if the anti~calcifying factors were 
associated with any of the normal constituents of the cereal-the protein, 
fat or carbohydrate. Oatmeal and wheat germ which have marked anti
calcifying effect contain far more fat than any of the other cereals and it 
w,as thought the factor might be associated with the fat. But the results 
showed that in all the cereals tested the anti-calcifying factor remained in 
the residue after the fat had been extracted. As neither the protein nor the 
carbohydrate could be incriminated, attention WlJ.S directed to the mineral 
elements, especially calcium and phosphorus. 

- McCollum showed that abnormal phosphorus-calcium ratios were of the 
first importance in the production of rickets in rats and it seemed possible 
that the effect of the cereals might be explained by the relative amounts of· 
these elements in each cereal. Oatmeal has the relatively high_ calcium
phosphorus ratio of 1-5·7 and it was thought that cereals having a high 
ratio would show an interfering action on calcification, while others, with a 
low ratio would give better calcification. Unfortunately for this conception, 
white flour has a higher calcium-phosph!Jrus ratio than oatmeal which gives 
the worst results. Although it cannot be said that the anti-calcifying 
factor does not contain phosphorus the evidence is definitely against the 
absolute or relative amounts of calcium and phosphorus being implicated. 
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380 Diet and the Teeth 

The influence of chemical manipulation on cereal action was then 
studied. Heating oatmeal to 1200 C. does not destroy the anti-calcifying 
factor, but boiling it with weak acid appears to remove its anti-calcifying 
influence. 

Mrs. Mellanby regards the anti-calcifying factor as specific, and 
E. MelIanby has given it the provisional name of toxamin. 

On account of the high proportion of calcium and phosphorus contained 
in the tissues of the jaws and teeth it was natural to assume that factors 
influencing the intake and metabolism of these elements might be of special 
importance in the development of the jaws and teeth. Rose stated that the 
most beautiful teeth were found in those German provinces which had a 
hard water. Though this may be a factor in the building up of good or bad 
teeth the Mellanbys' experiments prove that it is not an essential one. E. 
Mellanby showed that vitamin D has a great importance in the calcification 
of bobe, and there seems no doubt that when a diet contains little vitamin 
D the amount and ratio of calcium and phosphorus ingested bears some 
relation to the ultimate calcification of the bones. 

When a diet is greatly deficient in vitamin D and especially when 
oatmeal forms the greater bulk of it, the addition of calcium brings about 
definite improvement in the formation of the teeth, which are, however, 
still defective. 

When vitamin D is in moderate amount the addition of calcium causes 
the most beneficial effect, but is insufficient alone to produce good 
calcification. 

When there is a large amount of vitamin D in the diet, good calcification 
results even when the quantity of calcium present is very small, whether 
oatmeal or white flour is the cereal eaten. There appears to be no such 
thing as a "minimum" or "optimum" of calcium to obtain perfect 
calcification. Within wide limits a large amount of vitamin D and a small 
quantity of calcium will produce better teeth than a large amount of calcium 
and little vitamin. 

The effect of environmental conditions on the development of the teeth 
is of considerable interest. Exercise in the open air is of far less importance 
ID the development of perfect teeth than a suitable diet. If the diet contains 
plenty of fat-soluble vitamin D dogs may be kept in confinement and yet 
develop perfect teeth; under the best hygienic conditions and with plenty of 
exercise the teeth will be badly formed if vitamin D is deficient in the diet. 
While exercise alone of the whole body has comparatively little effect on 
the development of the teeth, dental surgeons have believed that movement 
of the jaws during mastication of hard substances by improving the local 
circulation, has an influence on the growth of the jaw and the development 
of the teeth. Mrs. MeIlanby's experiments do not afford any satisfactory 
evidence for this belief. She found that dietetic conditions which produce 
good calcification stimulate muscular activity and give the animal the desire 
to exercise the jaw muscles to the maximum extent. 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-54-05-05 on 1 M
ay 1930. D

ow
nloaded from

 

http://militaryhealth.bmj.com/


Diet and the Teeth 381 

Sunshine irpproves calcification of the teeth and the explailatioll of this 
result became evident in 1927 when Webster and Windaus and Hess 
proved that ergosterol was made into vitamin D by ultra-violet radiations 
and that ergosterol was present in the skin. These results threw a flood 
of light on Mrs. Mellanby's experiments on the effects of sunshine made in 
1924. 

In her later work she found that fats such as olive oil, which has no 
calcifying influence and butter which has some calcifying effect, develop on 
irradiation a powerful action producing good teeth. Cereals, even oatmeal 
and germ of wheat, when irradiated cease to have an anti-calcifying effect 
on the teeth and become calcifying in their action. This effect is due to 
action of the rays on the fat constituent of the cereal and the probable 
formation of vitamin D, and not to the destruction of the anti-calcifying 
factor. 

Ante-natal and post-natal feeding have an influence on the development 
of deciduous ;teeth of puppies. Mrs. Mellanby points out that at the 
time of weaning, five to six weeks after birth, all the teeth are fully 
erupted and the crowns calcified. Their structure, therefore depends on 
the supply of the necessary material by the mother during pregnancy 
through the placental circulation and during lactation through the milk. 
As the deciduous teeth of children are not completed until they are 2 t03 
years old, their structure is not so dependent on the maternal supply and 
is largely influenced by the feeding between weaning and the complete 
eruption of the teeth. 

In 1920 and the following years Mrs. Mellanby den;J.Onstrated the effects 
produced in the offspring by the feeding of pregnant and lactating mothers 
011 diets deficient in fat-soluble vitamins and discussed the sacrifice of 
essential substances made by the maternal organism to the developing 
frotus. It was then suggested that the liability of pregnant women to caries 
was probably caused by the giving up of vitamin D from the maternal 
tissues to the offspring. Mrs. Mellanby's experiments indicate clearly that 
when the mother is fed on a diet deficient in vitamin D and rich in anti
calcifying factors the deciduous teeth show defects in structure and their 
eruption is delayed. When, however, the diet is rich in vitamin D the 
teeth are well calcified and erupt early. 

Similar results are seen in the permanent teeth when the mother's diet 
is deficient in vitamin D. The offspring have poorly calcified teeth, defects 
appear earlier and eruption is delayed. 

These observations are of great importance in view of the diet of so 
many of the poorer classes being largely made up of cereals and deficient 
in substances containing the specific vitamin. 

We look forward with great interest to the publication of Parts II and 
III of Mrs. Mellanby's work, which deal with the development of dental 
disease in animals other than dogs, and the part played by diet in the 
development and resistance to disease of teeth in the human subject. 

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-54-05-05 on 1 M
ay 1930. D

ow
nloaded from

 

http://militaryhealth.bmj.com/

