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Huggins. Like Caroline Herschel, Mary Somer
ville, Anne Sheepshanks, Miss Clerke, and Mrs. 
Fleming, Lady Huggins enjoyed the distinction 
of being elected an honorary member of the Royal 
Astronomical Society. 

In Qther branches of science, mention may 
be made of the Russian mathematician, Sophie 
Kovalevsky (1850-1891), who studied under Weier
strass at Berlin, and in 1884 was made professor 
of higher mathematics in the University of Stock
holm ; Mrs. Ayrton, the first woman member of the 
Institution of Electrical Engineers, and who was 
proposed for admission into the Royal Society ; 
Marie Sklodowska, better known as Madame Curie, 

famous for all time as the discoverer of radium ; 
and Dorothea Klumpke, who in 1893 was the first 
woman to obtain the doctor's degree in the mathe
matical sciences at the Sorbonne. Her thesis was 
a study of the rings of Saturn. It was when grant
ing her the degree that M. Darboux said that her 
work gave her a place beside Maria Agnesi, Sophie 
Kovalevsky, and Sophie Germain. To this short 
sketch of some women of science other names might 
be added, but from what has been said it will be 
seen that France, England, Switzerland, Russia, 
Italy, Germany, and America are all represented, 
showing that the women of science, like science 
itself, have been confined to no one country or age. 

Diet and the Teeth.* 

AS a result of numerous experiments, Mrs. 
Mellanby has shown that there is an intimate 

relationship between the structure of the teeth in 
dogs and the composition of the diet, more especially 
its vitamin D content (see NATURE, vol. 125, p. 604; 
1930). In further work she has now demonstrated 
a relation between diet and the structure of the 
teeth in rabbits and rats, as well as one between 
diet and certain forms of dental disease in dogs and 
other animals. 

Defects of structure similar to those observed 
in the teeth of imperfectly fed dogs are common 
in other animals and have been found in horses, 
monkeys, rabbits, and ferrets. A common defect 
is the presence of interglobular spaces in the den
tine : in fact, these spaces are so common that it is 
only their absence from teeth with smooth white 
enamel and their presence in large numbers in obvi
ously imperfectly calcified teeth that has enabled 
one to say that they are abnormal structures and 
that their presence in a tooth otherwise well calci
fied indicates a certain degree of imperfect develop
ment or hypoplasia. 

The dentition of rabbits and rats differs consider
ably from that of the dog: in the former, the 
permanent dentition shows continuous growth 
throughout life; in the latter, there is no temporary 
dentition, and the incisors grow from persistent 
pulps as in the rabbit, but the molars cease growing 
after eruption, as in dogs. Young rabbits, about 
eight weeks old, were used for the experiments : 
they were placed on a diet containing four parts of 
oats to one part of bran with 1·5 per cent calcium 
carbonate ; 6 c.c. decitrated lemon juice were 
also given daily. Without the latter, the animals 
developed scurvy, and without the calcium car
bonate, good growth and health were not main
tained. The condition .of the teeth on this basal 
diet was worse than when the calcium carbonate 
was omitted, since growth was better. Except 
when vegetables were included, it was necessary to 
supply water also. 

The defects produced by this diet were as follows : 
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the enamel was thin and irregular and stained deeply 
with carmine ; the dentine was thin and easily 
stained and contained many interglobular spaces ; 
the odontogenetic zone was wide and irregular : the 
jawbone was poorly calcified, consisting largely of 
osteoid tissue or osteoporotic bone. 

The addition to the diet of materials rich in 
vitamin D, such as cod liver oil, egg yolk, and 
irradiated ergosterol, induced good calcification of 
the teeth: the two former, however, were not well
borne, death following after 7-8 weeks. Smaller 
doses of cod liver oil, for example, 0·5 c.c. instead of 
l-2 c.c. daily, with a supplement of 20 gm. or more 
of cabbage, markedly improved general health and 
growth, and calcification was excellent. Vegetables 
alone exerted only a small calcifying effect, although 
improving general health: dandelion and clover 
were fairly effective, cabbage had little influence 
unless fed in large quantities, the allowance of oats 
and bran being at the same time reduced: summer 
but not winter grass, was comparable to cabbage. 
Swede-turnip, carrot, potato, and white turnip had 
little or no calcifying power. As might be expected, 
irradiation of the animals with the mercury vapour 
lamp also improved the structure of the teeth. 

The amount of calcium and phosphorus in the 
diet and the calcium/phosphorus ratio are only of 
importance when the vitamin D intake is low. In 
the basal diet, thj:J ratio is I : 0·81 and the actual 
percentages of these elements relatively high. It 
is of interest to note that rats fed on similar quan
tities of calcium and phosphorus have normally 
calcified bones. When the calcium carbonate was 
replaced by phosphate the rabbits grew as well, but 
the calcification was much improved. 

The experiments on rats indicated that the 
defects of structure caused by a deficient intake of 
vitamin D were very similar to those found in 
rabbits, and that supplying this factor in the diet 
resulted in the development of perfect teeth. 

Although it has not been found possible to pro
duce caries satisfactorily in the teeth of experimental 
animals, it has been shown that the development of 
the periodontal tissues in dogs and their subsequent 
liability to disease can be controlled by the diet. 
On a perfect diet the gingival region of the jaw is 
comparatively thin : the subgingival epithelium is 
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thin and regular and the corium is composed of 
connective tissue onlv. The alveolar bone is com
pact. On a diet in vitamins A and D the 
gingival region is thick, the epithelium is hyper
trophied and finger-like processes extend down into 
the corium, in which varying degrees of cell in
filtration are present: the alveolar bone is poorly 
calcified and consists in part of osteoid tissue. 
Experiments proved conclusively that, whereas 
vitamin D controls the calcification of the jawbone, 
vitamin A is responsible for the perfect develop
ment of the soft tissues. The gingival epithelium 
is thus comparable to epithelia in other regions 
which are abnormally developed in the absence of 
vitamin A. The distinction between the effects of 
the two vitamins was clearly seen when vitamin A 
was supplied to one animal as mammalian liver oil 
(which contains no vitamin D) and vitamin D to its 
litter mate as irradiated ergosterol. 

Periodontal disease does not develop when the 
animals are fed on a diet containing abundant fat 
soluble vitamins, even though it is soft and pappy 
throughout life. For prevention it is essential that 
the puppy be fed on a good diet for the first months 
after weaning : if the intake of vitamins A and D 
is low at this period, a certain amount of disease 
almost invariably develops even although the diet 
is good for the rest of life. When the tissues are 
properly developed owing to an adequate vitamin 
intake, very considerable resistance to disease is 
shown in later life even though the diet is in
complete for long periods. After the disease has 
once appeared, further progress can be arrested by 
administration of large amounts of vitamins A and 
D, but a complete cure was not observed. It may 
be concluded that diet acts primarily by controlling 
the developmental structure of the periodontal 
tissues and not by any direct or indirect effects 

--------·------
concerned with bacterial decomposition in the 
mouth. Prevention appears to be all-important : 
once the tissues have developed abnormally, pre
vention of disease becomes extremely difficult. 

Caries has been observed only occasionally in the 
teeth of dogs, rabbits, rats, and monkeys, and 
attempts at its experimental production have 
usually failed. Even when micro-organisms were 
fed for a long period, they were rarely found in 
the teeth. In rabbits, however, softening of the 
exposed dentine on the occlusional surface of 
the molars was fairly frequent, especially when the 
animal had been fed on a defective diet, and 
organisms were found in the dentinal tubules in the 
majority of such teeth. 

When an erupted tooth is attacked by disease 
or suffers injury, it reacts by the production of 
secondary dentine. Mrs. Mellanby has shown that 
the structure of this new dentine, both in dogs and 
rats, depends on the amount of vitamin D in the 
diet, in the same way as that of the primary 
dentine. The reaction only occurs in a living 
tooth. As secondary dentine was not always found 
when the teeth were worn down by natural attri
tion, its production was stimulated artificially by 
filing the teeth and extracting them after this 
treatment had been carried out for six weeks. It 
was found that perfect dentine was laid down when 
there was abundant vitamin D in the diet, that 
oatmeal interfered with the action of the vitamin, 
and that when the diet contained little, little or 
no secondary dentine, or dentine with many inter
globular spaces, was produced. 

This experimental study has indicated certain 
lines of investigation in the problem of the arrest 
and prevention of caries in human beings ; the con
clusions reached will be described in Part 3 of this 
series. 

Magnetographs obtained by Amundsen, 1903-1906.* 

"l-xTHEN Captain Roald Amundsen started his 
l' l' voyage in the Gjoa through the North-west 

Passage in I903, his first aim was the accomplish
ment of thiR great feat of exploration, and his 
second was the investigation of the magnetic con
ditions at and near the magnetic pole. After his 
return from these successful enterprises, he pub
lished an account of his voyage, " The North-west 
Passage ", in I907, but his scientific material for a 
long time lay stored in the Historical 
pending its publication by a board of editors. State 
grants were made at various intervalR between I908 
and I923 towardfl the preparation and publication 
of the results, and the preparation of the terrestrial 
magnetic data was finished in I923 ; at that time 
further funds for the publication became difficult 
to obtain, but by restricting the scale of the work 
the funds were finally obtained for publication by 
the Geophysical Commission of the Norwegian 
Academy of Science at Oslo in its regular volumes. 
Part I is to deal with astronomy and meteorology, 
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and Parts 2 and 3 with terrestrial The 
first to appear is Part 3, which consists of a repro
duction of all the magnetographs obtained by the 
expedition, with only sufficient text (I7 pages) to 
explain their nature. It is " assumed that in some 
way or another funds will be obtained for the publi
cation of Parts I and 2 "-an assumption which 
geophysicists will earnestly hope to see confirmed. 

Amundsen occupied Gjoahavn on King William'R 
Land (68° 37' N., 95° 53' W.) from Sept. I2, 1903, to 
Aug. I3, I905, and King Point on the coast of 
Alaska (69° 6' N., I38° 8' W.) from Sept. 3, I905, to 
Julv ll, I906. At Gjoahavn the variometer house 
WaS constructed OUt of the packing-caseR of the 
expedition (specially prepared free from iron for 
this purpose) and the instruments were set up by 
Oct. 3I, I903, and continued working until June I, 
I905 ; at King Point the dates were Oct. I7, I905, 
to Mar. 3I, 1906, the variometer house there being 
constructed of drift timber. The houses at both 
places were partly dug into the ground, and covered 
over with sand ; even so, the temperature inside 
them underwent great changes, at Gjoahavn from 
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