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CAUSATION IN GENERAL 5

Although the produets of the fermentation caused by
micro-organisms are numerous and diversified, our chief
consideration at present is with regard to the generation
of acid, for although the various products of fermentation
affect the gums and soft tissues of the mouth, and under
certain conditions of depressed vitality may give rise to
diseases, local and general, I intend to limit my remarks
at present to those products which have a solvent action
on the teeth.

Attention must be drawn to the action of the micro-
organisms upon the various food-stuffs which are consumed
by man. (1) Albuminous food-stuffs or proteids. 'The
action of the mouth bacteria upon these is such as to
give rise to the products of putrefaction with an alkaline
reaction. They have consequently no solvent action on
the teeth, and, indeed, neutralise to a certain extent the
acids with which they may come in contact. (2) Fats.
The action of the mouth bacteria upon fats, as far as is
known, is practically nil. (8) Carbo-hydrates (starch and
sugar). The result of the chemical decomposition by the
micro-organisms of the mouth on this group of food-stufts
is the production of acids, chiefly lactic, and various
other by-products which act but slightly and indirectly
upon the enamel. They will be referred to later. The
action of lactic acid is well known. It dissolves the
mineral matter of the enamel and dentine whenever it
reaches a certain degree of concentration. All enamel
is subject to its decalcifying action when it reaches a
certain strength. It may be assumed that the rapidity of
its action may be greater in badly formed enamel, though
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organic basis. The rate of the destruction of the tooth
substance varies principally with the supply of carbo-
hydrates to the micro-organisms in the carious cavity. If
the orifice of the cavity is such that the supply of carbo-
hydrates is but small, the carious action is slow, and if; for
example, the supply should be practically cut off, as by the
extraction of a neighbouring tooth whose position previous
to extraction was such as secured a regular supply of carbo-
hydrates, the decay will cease altogether. There are other
circumstances which exercise an influence on the rapidity
of caries, such as the acidity or alkalinity of the saliva, the
perfection of the calcification of the teeth, &c., but these
are of little importance.

The several conditions which predispose to caries may
now be considered.

Firstly, the physical properties of the food-stuffs are of
considerable importance. Certain food-stuffs, as a rule, on
account of their physical properties, lodge about the mouth,
others do not. This may be easily seen by eating a
biscuit or a piece of cake and observing how many particles
lodge in erevices, while fibrous food-stuffs, ¢.g., stale bread,
fish or meat are not so liable to lodge. This statement
is made with a reservation, for in many mouths where the
teeth have taken up abnormal positions, and especially
when they have been imperfectly filled, teeth are particularly
liable to catch these fibrous food-stuffs. As regards the
common sites of caries in molars, meat, fish and fibrous
matter generally are less liable to lodge on the crown than
baked foods, especially those which are “short.” T have
made some six hundred experiments to endeavour to find
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the food-stuffs which are more apt to lodge, but I do not
care to place any too definite stress on the results, as the
crevices examined were somewhat abnormal, inasmuch as
they had been filled, and so did not represent the normal
shape of the teeth. However, the experiments show that
cake, biscuits, bread, especially toasted bread, are very
liable to lodge from one meal to another, while raw vege-
tables, fruit, meat, fish, were by no means so apt to remain.
There was one place, however, the crevice formed by the
neck of the lower wisdom tooth, the edge of the gum and
the fold of mucous membrane of the cheek, which was
more liable to retain fish and meat. This position is,
however, compared with the crowns of molars, a relativel ¥
infrequent seat of caries. The reasons for this will be
more fully accounted for if we consider the chemical com-
position of food.

There are some foods which from their physical properties
appear to clean the teeth, while others tend to leave a
coating over them. Soft, non-fibrous foods which do not
require to be chewed, especially those with much sugar,
leave the teeth with a coating in those parts which are
least rubbed by the tongue and cheeks. This is easily
noticed by observing the state of the teeth after eating,
e.g., chocolate or other kinds of soft sweets, or even milk
puddings. I have not been able to arrive at a conclusion
as to whether the viscidity of the saliva and oral mucus
tends to augment this: possibly it does.

There are some races which eat largely of fish from cer-
tain rivers which contain much fine sand : the effect of this
on the teeth is to wear down the crowns, and yet these
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races are practically free from caries; for instance, some
North American Indians.* So also races which subsist
largely on roots, which, as they prepare them, are not only
fibrous, but gritty from the earth which they contain, have
teeth practically free from caries; for example, Kaffirs.”
It is noteworthy, too, that when sugar is obtained by
sucking and chewing the sugar-cane, no harm seems to be
done to the teeth, probably on account of the cleansing
action of the fibrous part of the sugar-cane, and on
account of the sugar being free from mixture with
matter which tends to lodge in the crevices of the
teeth.

"T'he physical properties of fats in acting as lubricants to
the foods taken with them are probably of some impor-
tance. I have made numerous observations which seem to
me to indicate that the relative freedom from caries among
people who eat much fat is out of all proportion to what
one might expect if one considered fat as neutral in its
action on the teeth. Nor do I think that we ecan
account for this freedom from caries in fat-eaters by
the fact that these people may eat relatively less carbo-
hydrates.

That eating of fat is not conducive to caries, if it is not
positively inimical to it, has been proved by experiment by
Dr. Miller,f independent of any observations I have made,
and it may further be mentioned that races which subsist
largely on fats are peculiarly exempt from caries, ez,

® Mummery, Transactions of the Odontological Sociely, New
Series, vol, ii. p, 7.
T Miller, © Miero-organisms of the Human Mouth,” p, 209,
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hours without giving rise to much acid, while unboiled
milk rapidly develops acid fermentation when lodged in
the mouth.

The length of time which elapses between meals seems
to have some influence on the initiation and rapidity of
decay. Millers as a rule have carious teeth, which 1s
probably due to the continual breathing in of flour dust,
&e.: so, too, have cooks and confectioners, who frequently
taste the foods they are preparing.

Some kinds of meals are undoubtedly more harmful
than others. Afternoon tea is as a rule very injurious to
the teeth. The infusion of tea is in itself harmless, but
the milk, the sugar, and the bread and cakes ave all very
harmful, especially when taken with a liquid which enables
the consumer to take the meal with very little exercise to
the jaws. After such a meal as this the mouth is left in a
very excellent state for the development of acid, and for
the multiplication of the millions of micro-organisms in
the mouth. All sloppy meals, such as are often prescribed
for invalids, are seen to leave the mouth very much more
dirty than meals which require much chewing. Liquids,
when taken with food, are harmful when taken to soften the
food, but when taken in quantity, especially after meals, are
of considerable benefit in checking the formation of acid,
as they mechanically cleanse the mouth and dissolve some
of the carbo-hydrates which would otherwise have lodged
in the mouth,

‘The microscopical and chemical structure and composi-
tion of the teeth is often said to be a predisposing cause
of caries, but there is little to support this theory. Gene-
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rally speaking, the molar teeth, which are most highly
calcified, are most liable to decay. (Black,*’ ‘omes,+ Leon
Williams.})

The idea prevalent that in localities where there is little
lime salts in the water the teeth are imperfectly calcified,
and more liable to caries on that account, has no basis on
statistical data. The degree of calcification of a tooth in
no way influences the production of acids by micro-organ-
isms and carbo-hydrates. After caries has started, how-
ever, an ill-calcified tooth may probably be slightly more
rapidly decayed than one which is more perfectly calcified,
as the acid-forming micro-organisms have a more easy prey.

There are several conditions which favour the lodgment
of food and micro-organisms about the teeth. The natural
crevices of the teeth themselves are liable to retain many
of the food-stufts which are commonly consumed at the
present day. If a mouth be examined in which the teeth
have all been filled at regular short intervals by a dentist,
it will be readily seen how faithfully caries originates and
progresses in these crevices. It will be noticed in examining
such a mouth that the fillings are invariably in such places
as are protected from friction by the tongue, by the cheeks,
or by the opposing teeth. 'Thus the rounded surfaces next
the tongue or cheeks, or the cusps which occlude with
opposing teeth, are practically never the seat of caries, but

the crevices between the cusps, or the crevices or pits on

& Black, * Dental Cosmos,” 1805,

+ Tomes, Transactions of the Odantologieal Society. New Series,
vol, xxvill, pp. 118 #f seq.

T Williams, “ Dental Cosmos,” 1897.
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the surfaces of the tecth, ave invariably the sites of the
fillings. Not only is this so, but the caries extends at first
as a rule in the direction in which the erevice runs. Thus
in the lower molar teeth the filling should be shaped like
a cross +, the dentist thereby not only removing all the
decayed matter, but also filling in the whole of the crevice
with a filling material which is not acted upon by the food
and micro-organisms which may lodge. If the fillings are
not made to fill the crevices, but only a circular filling
made when the caries is removed by the dentist, the result
is generally that in course of time the tooth becomes
carious in the crevice at the sides of the filling, and decay
proceeds till the filling or the tooth is lost.

So, too, fillings are frequently seen on the approximal
surfaces between the front teeth, and a broad smile or a
laugh by a person with such fillings is sufficient to show
the food which lodges in these situations after most meals.
If attention is now drawn to the lower front teeth it will
very generally be found that these are not filled and do
not require filling, because, on account of their shape and
the arrangement of the gum and the action of the tongue
in dislodging matter between the teeth, or causing a
current of saliva to pass between them, food does not lodge
there and undergo acid fermentation. This fact is the
more remarkable as these teeth are not so highly caleified
as the molars, and should, according to most of the current
theories on the causes of caries, be the most liable to be
attacked. When the crevices or pits in teeth are abnor-
mally deep the tendency for food-stuffs and micro-organisms

to collect is augmented, and the hability to caries is greater.
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fined to what is shown externally. In the case of man,
however, even though a small-jawed individual may be
presumed to be more beautiful and, ceteris paribus, more
liable to be preserved and have offspring, equally, however,
are small teeth regarded as beautiful, and might be sup-
posed to be equal factors in sexual selection. This subject
will be referred to more fully in chap. v.

The relative sizes of the teeth and jaws have little to do
with mesthetic considerations, and indeed the wisdom tooth
has diminished in size much more quickly than has the
jaw. The principal reason for the want of growth of the
jaw is the fact that it is not sufficiently used, and does not
develop to its normal size. The crowns of teeth, however,
being fully formed as regards size beneath the gum before
thev are functionally active, the size of the teeth is inde-
pendent of the amount of use they are put to by the
individual. Hence a quick transition from coarse food to
soft food in one generation brings about a crowded and
irregular set of teeth, and an accompanying amount of
dental caries. 'The cause of the smallness of the jaws
compared with the teeth may easily be shown to be due to
the non-development of the jaw-bone through lack of the
proper amount of work being thrown upon it and the
tongue.

The exceedingly bad vesults of feeding children on soft
foods after they have got their temporary teeth may be
indicated by tracing what happeus as a rule in these
circumstances. A child gets its temporary teeth, and
assuming even that they are not decayed, the teeth of the

permanent set replace the incisors, then the bicuspids.
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displace the temporary molars, and the second molar
coming into place presses forward the first molar, as the
Jaw has scarcely expanded enough to let it form and take
its position. Then at the same time the canine, which
forms deep in the jaw-bone, tries, as it were, to take up its
normal position, but is crowded out. The result is an
irregular set of teeth, and, the soft foods being continued,
caries is started in some of the spaces where food is so
very apt to lodge; one or more teeth become carious, and
further tend to make the patient stop masticating his
food and so cleansing his teeth in a natural manner. Two
or three vears probably elapse, during which the mouth is
crammed with micro-organisms and liberally supplied with
food for acid fermentation.

When such a course of events takes place we need
hardly be surprised if a few of the teeth fall a prey to the
acid developed. What usually takes place, however, is
that the temporary molars are lost before their successors
are ready to take their places, and so the first permanent
molar slips still further forward. 'The space in the jaw
available for the twenty front teeth is made still smaller,
and the evil results are augmented.

The above is but a rough indication of a cause which
leads indirectly to the irregular position of the teeth and
consequent lodging of food and micro-organisms resulting
in caries. As children of the same family are usually
brought up on similar food, and their tastes are more or
less alike, caries is commonly more pronounced in some
families than in others, and as the initial causes are so

remote and difficult to trace, there is a popular impression
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that the tendency to caries is constitutional. Caries is
also for similar reasons supposed to be hereditary, but
strictly speaking it is not. It is invariably acquired from
external influences, and is never inherent.

Another circumstance which gives rise to conditions
favourable to the lodging of food is recession of the gums.
When this takes place the space formed by the gum, the
bucecal side of the teeth, and the buccal mucous membrane
is increased, and food is apt to lodge. The spaces between
the teeth are also increased by the recession of the gums,
and food is more liable to lodge here too. It is princi-
pally on this account that these are more commonly the
sites of caries among adults, and less frequently in child-
hood and adolescence. The wearing of artificial dentures
is also a frequent cause of caries by lodging food-stuffs and
micro-organisms about the teeth. 1In this respect metal
plates are more objectionable than vulcanite, inasmuch as
they are never made to fit sufficiently closely to prevent
the lodgment of some food, and are generally held in place
by bands which clasp the teeth, and destroy them quickly
or slowly according to the amount of food which aceumu-
lates about the bands. Vulcanite plates held up by metal
bands are harmful in the same way, but may, however, be
made to fit so accurately when worked from a plaster
impression that bands are as a rule unnecessary.

Lastly, there are indirect causes which render the lodg-
ment of food and consequent caries liable to occur. Many
people are careless in the use of means to clean the teeth,
using neither tooth-pick, brush, nor powder, either from
ignorance, carelessness, or laziness. During many illnesses

i1






CHAPTER II.
INFLUENCE OF HEREDITY.

Tueri are many theories at present in vogue which
attempt to elucidate the cause of the increased frequency
of caries of the present day. Chief among these is the
theory of the degeneracy of teeth. The belief in the
inherent degeneracy of teeth has taken such a hold of
many authors that they have gone still further, and
advanced a theory to explain the cause of the supposed
degeneracy.* A favourite explanation has been the theory
of the inheritance of acquired characteristics; the belief
that in the development of the body in infancy the over
pressure of intellectual education has deprived the teeth
of their due proportion of nutrition, has also had its
advocates ; and recently another theory, that the abnormal
temperature of the food given to infants acts injuriously
on the developing teeth, has been advocated by Mr. Cantlie
in the attempt to explain this degeneracy in teeth.t The
belief in the degeneracy of teeth due to the inheritance of
acquired characteristics might be held by those few who
still cling to the theory that acquired characteristics are

9 Smale and Colyer, “ Diseases and Injuries of the Teeth,”

Introduction, p. xii, and p. 146,
T Cantlie, Brit, Med. Journ., Sept. 2, 1899, p. 592,
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compare favourably with those of our forefathers or of the
Icelanders ; and as a matter of fact, the teeth of the
present day are as perfectly formed from a chemical and
microscopical point of view as are the teeth of those races
which are practically free from caries.

In considering this subject it is well to observe what 1s
meant by degeneracy of teeth. In one sense the teeth of
civilised peoples may be called degenerate, masmuch as
they are deteriorated by the ravages of caries ; but this of
course cannot be called a cause of caries, otherwise we
should be calling caries the cause of caries. This error is
only fallen into by a few writers on this subject, and the
degeneracy in teeth is considered by most authorities to
mean a structural defect in the constitution of the tooth
which renders it liable to be attacked by the acids which
the micro-organisms give rise to in the mouth. Structural
defects do oceur, and when they take the form of pits or
crevices, certainly facilitate the lodgment of carbo-hydrates
and micro-organisms, and so give rise to caries ; but these
structural defects occur amongst the uncivilised as
frequently at least as among the civilised,

Mr. Tomes says, “It would really almost appear as
though bad teeth were inherited with more certainty than
good teeth.”™ 'This is apparently quite a general belief.
The fact of the matter is that the teeth are inherently
Just as excellent in structure as they were generations
hefore.  Hereditary peculiarities, which may or may mnot
tavour the lodgment of food and micro-organisms, may be
assumed to exist, but the reason for the increased preva-

® Tomes, * Dental Surgery,” p. 253.
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vious generations. It is thus distinguished from spon-
taneons variation. Heredity therefore can in no way
account for the increased amount of caries at the present
day. As this point is of much importance and 1s generu] ly
overlooked, I shall repeat this truth in different language.
Heredity refers to a fact, the fact of the resemblance of
offspring to parents, though what many authors claim as
caused by heredity is the supposed difference of the consti-
tution of the teeth of the present generation from the
constitution of the teeth of ancestors.

In speaking of the hereditary nature of disease, John
Hunter says: “I do not know that we have an instance
of observation which proves that the circumstance of a
person’s having had the disease renders him more liable to
communicate that susceptibility to his offspring than if he
had only the susceptibility for the disease without the
action taking place. If it was a fact that the parvents
having simply had the disease in some degree entitled
their offspring to it, the human species would soon become
extinet in those places where such diseases arose ; and if
the parents having had the disease increased the suscepti-
bility in the offspring, both smallpox and lues would have
become incurable by this time. So that the immediate
cause, whatever this may have been, does not, in conse-
quence of its having had its full effect, either give, or even
add to, the disposition for such action.”™ And the truth
of Hunter’s observations is borne out by the attitude of
scientists at the present day.

Furthermore, it is generally admitted that the pre-

© Hunter's Works. Palmer's edition, p. 358.
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teeth themselves, continuing, says: “1 suppose the here-
ditary predisposition of certain families to caries has been
so generally observed that it will not be questioned, and
only needs mention. In the practical consideration of
cases as they arve presented to us when we have the care of
families of children, the hereditary predisposition to caries
is of the first importance.” *

I think he has been misled by not observing that what
he calls a hereditary predisposition is really an environ-
mental one, otherwise he would hardly have advanced the
theory that the predisposition to caries is due apparently
to the hereditary character of the oral secretions. This
belief has certainly as little to commend it as the one he
combats, since the environment of the teeth is altered
directly and indirectly by every food-stuft' which enters the
mouth, and the oral secretions are influenced by the foods
directly and indirectly, by the micro-organisms directly and
indivectly, by the odour of food, and even by the thought
of it. 1 think any one will be able to produce the gelati-
nous coating he refers to as necessary for the initiation of
caries by eating sweets, as mentioned in the last chapter.

We are certainly not justified in expecting a predis-
position to the formation of acid to exist in the enamel,
which is a wholly inorganic substance. We are therefore
compelled to admit that the predisposition exists solely
in the environment of the teeth. I have observed numerous
cases, of some of which I have a written record taken
when the teeth were either particularly ravaged by, or
particularly free from, caries, and in no case have I found

© Black, ** Dental Cosmos,”" September 1804, p, 829,
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which is the cause of carvies. Thus, for example, in the
Caucasian race, certain branches are peculiarly affected
with caries, others are almost wholly exempt from the
disease. The most interesting example of this occurs in
the Teutonic branch. The English have very carious
teeth, while in Icelanders caries is almost unknown. The
American Indians show the same fact both in North and
South America ; some have practically no caries, whilst
others, chiefly living in cities, have a considerable amount.
So it is with the Mongols. The Chinese have carious
teeth ; the Samoyedes are practically free from it.
Professor Wedl says: “If it be true that geological
and climatic conditions, and the means of subsistence
which are connected with the same, have such a prepon-
derating influence in respect of the frequency of caries, then
it is impossible to explain the fact that foreigners belong-
ing to different races, who are exposed to the same con-
ditions with the native inhabitants, still retain the typical
structure of their teeth as well as that of their bodies, and
continue to furnish the proportion of dental caries peculiar
to their race. This is found to be the case with the
1solated Sclavonie races of Austria, and the descendants
of the Celtic race in France.”* Let us first discover if it
be true that the foreigners belonging to different races
are exposed to the same conditions as the native in-
habitants. First, as regards the isolated Sclavonic races
of Austria. It is one thing to live in the same country,
and quite another to live under the same conditions.
Thus on turning to the © Encyclopadia Britannica,” we

® Wedl, * Pathologie der Zihne,” p. 323,
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gulf between them is principally linguistic, so that from
this point of view the argument that the I'rench have bad
teeth, and the Bretons good teeth, must rather be taken
as an argument that the difference as regards caries is not
racial, but rather a difference due to dietetic customs.

As to Dr. Hitchcocks remark, on the other hand, that
“as geological, climatic, and social conditions exercise a
preponderant influence upon the growth and development
of the various races, mentally as well as physically, it is
evident that the development of the dental organs cannot
fail to be controlled by the same causes. In this country,
which is annually receiving large numbers of foreigners by
immigration, the typical traces of race are usually effaced
after the lapse of a generation or two, the descendants
possessing all the peculiarities, and their teeth apparently
being as liable to caries as the teeth of Americans
generally ;”* it is well known to biologists that these
conditions do not exercise a preponderant influence on
growth and development; besides Dr. Hitchcock’s state-
ment is absolutely contradicted by the negroes in his own
country (America) who resemble the African negro in
every physical and mental characteristic, while the whites
are almost indistinguishable from the whites of Europe.
On the whole, however, as regards dietetics, there is a con-
siderable similarity in the customs of the blacks and
whites of Ameviea, and a considerable amount of caries in
both cases. As regards the whites more especially, the
dietetic customs of the various peoples who emigrate to

® Wedl, “ Pathologie der Zihne,” translated by W. E. Boarman,
with notes by T. B. Hitchcock, p. 401,
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the United States gradually change with the changes in
pecuniary circumstances in  which the children more
especially are placed ; and also as soon as they forget the
language of the nation from which they sprang, they lose
the customs of their nationality. Thus in a generation or
two, generally speaking, they adopt the dieteties and
customs of the Americans, and have carious teeth accord-
ingly. If the typical traces of racial characteristics were
effaced after a generation or two, or even after a score of
generations, due to geological, climatic and social con-
ditions, the sciences of anthropology and ethnology would
require to be reorganised. It is, in fact, the extreme
tenacity of typical racial characteristics, quite independent
of geological, climatic and social conditions, upon which
both of these sciences are based.

To prove how mistaken Dr. Hitcheock’s remark 1s, we
find the English, in any quarter of the globe, retaining
essentially the typical characteristics of their English
origin (provided always there has been no intermarriage).
Notwithstanding geological, climatic, and social conditions
depending thereon, the Iuropeans of North America are
as distinet from the North American Indians as the
Furopeans themselves.  Intermarriage among other
Europeans in America will certainly tend to obliterate
the more minute racial differences. The mixture of Latin-
American and Anglo-Saxon American probab.y does
produce a somewhat different type from any to be found
in other parts of the globe. But the point which I wish
to insist upon is, that the people of America have caries

to an amount much exceeding the average amount of the
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early times. Even before the introduction of suitable
utensils which could be used for boiling over a fire, 1t was
to a certain extent managed by the introduction of hot
stones into the liquid foods, which were collected in what-
ever utensils were most convenient for holding them.
Methods were in use for roasting meat, fish, roots, nuts,
&e., which, together with fruit, seemed to have supplied
the needs of remote savages.

When we compare such a state of affairs with the
various methods of securing food at the present day, and
the elaborate machinery (Hour mills, rice mills, sausage
mills, sugar refineries, meat juice factories, &e.) by which
many of the foods are refined, not to speak of the pro-
cesses to which foods are subjected in our bakehouses,
hiscuit factories and kitchens, we see that there is some
difference in the food of the present day from that in past
ages. It may be said, however, that, after all, the food-
stufts have not essentially altered. We require proteids,
carbo-hydrates, fats, water and mineral matter, much in
the same proportion as our ancestors, and this is what we
get. There is one change, however, which has gone on,
and is at the present time going on, till it has reached a
stage which is absolutely detrimental to the well-being of
the teeth, stomach, alimentary tract and body generally.
There is a gradual elimination of all the coarse, fibrous,
inert and undissolved earthy matters which are present
more o less in the food of savages. The teeth are no
longer used and burnished by these natural tooth brushes
and tooth powders, and the stomach and intestines no
longer have their movement sufficiently stimulated by the

e
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very little solid matter to transmit, and the action of the
bowels is therefore scanty, irregular and insufficient. Thas
is, in fact, a very extensively recognisable cause of a great
deal of the habitual constipation so prevalent among the
middle classes at the present time.”*

That a craze for eliminating the inert matter should be
so universal when it is detrimental to the well-being of the
body may well cause surprise. Why should the craving
for the nutritious only have sprung up ? The answer is
simple. The nutritive instinct is the most primitive, the
most fundamental, and the most ineradicable with which
we are endowed.t Throughout the whole course of
evolution, at least up to the advent of a moderately high
standard of civilisation, this desire for the nutritious and
aversion to the innutritious has been a beneficent instinct
to all who possessed it, for during all that time, however
strong was the desire for that which was nutritious, there
was always too much of that inert and coarse matter
which is now so necessary. It is unfortunate that this
instinetive preference for soft nutritious foods exists in so
marked a degree at the present day, when it is detrimental
to a certain extent, and I fear it must remain yet, for
multitudes of generations to come, a serious hindrance to
the prevention of caries, Whether reason and the know-
ledge of what is the correct thing, together with the
possible influence of fashion, based on physiological prin-
ciples, which may spring up, will counterbalance the evil,
time alone will tell. T need not point out in how many

* Thompson, ““ Food and Feeding,” tenth edition, p. 88.
T Ribot, “ Psychology of the Emotions,” pp. 199 et seq., and 432,
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stomach is now too largely done by machinery and
cookery. The cause par excellence of the prevalence of
caries at the present day is the elimination of the fibrous
matter which accompanies the carbo-hydrates n their
natural state, and their presentation in a form which
readily lodges and undergoes acid fermentation in the
mouth.

It is important to note, however, that although the food
consumed at the present day is conducive to caries, it is
not conducive to inherent or developmental deterioration
of the structure of the teeth. The enamel is formed
below the surface of the mucous membrane, and is com-
plete in form and structure before it cuts the gum, and
although the teeth are unused or only partially used, there
is no reason to expect a deterioration of structure. Nor
do I believe that the temperature of the food given to
infants in artificial feeding® has the slightest influence on
the developing tooth germs any more than I believe that
the hands are imperfectly formed because they are sub-
Jected to greater vicissitudes of temperature than the
clothed part of the body. This negative belief is sup-
ported inductively.

If it could be shown that a deteriorated structure of the
teeth had been advantageous to those races in which it
might be assumed to have originated, then perhaps by the
agencies of natural selection the structural degeneration of
the teeth might have been brought about. But this
assumption cannot be granted, and truly it would be most

¥ Cantlie, “ Early Decay of Teeth in Great Britain,” Sept, 2,
1899, p. 592, -
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requires to be chewed longer. During the process of
mastication the bolus is crushed again and again between
the molars and bicuspids, and the part which has been
partially softened is pressed between the dorsum of the
tongue and the rugme of the palate. The fluid and finely
ground part, which is principally carbo-hydrate from the
potato mixed with saliva and the other juices, is pressed
backward to be swallowed, while the roughened surface of
the dorsum of the tongue arrests the passage backwards of
the fibrous part of the food by pressing it against the rugze
of the palate. The tongue then returns this fibrous part
to the side of the mouth to be further disintegrated. 1f
an unsavoury simile may be used, this process may be
likened to the mopping up of the dirt and water from a
floor which is being cleaned ; the fibrous mop or cloth is
rubbed on the floor, and the water and dirt which it
gathers up are wrung out into the bucket, and the mop
again applied to the floor, the dirt and water soaked up,
and the process repeated. This is essentially Nature's
method of cleaning the teeth, and is, I believe, more effi-
cacious than a tooth-brush, as it polishes the surface of
the teeth and creates a healthy flow of saliva while
removing the non-fibrous food-stufts. This latter function
is not performed by the tooth-brush.

The same remarks are applicable to fibrous food-stuffs
which contain much starch and require to be chewed.
From a physiological point of view also, the fibrous matter,
which in the natural state is incorporated with starchy
food, eught to be retained, as this necessitates a thorough
mastication, and so allows the ptyalin of the saliva to act
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generations (A. R. Wallace,* Weissmann ). Thus, though
the ladies of China have for generations had their feet
bound up and their normal growth prevented, and though
their feet have been practically functionally useless
throughout life, their children are born with perfect feet,
which grow and are as useful, perfect and large (if they
are not subjected to pressure from bandaging) as their
mothers’ feet ought to have been. I refer to the above
principally to point out that the comparative non-use of
the jaws at the present day is a wholly inadequate explana-
tion of their want of development.

Were these the only principles we had to deal with, the
jaws would grow to pretty much their normal size and
shape independent of their functional activity. But there
is another consideration which we must bear in mind,
that in certain tissues and organs full development is not,
as a rule, attained without a normal amount of functional
activity.

This is perhaps best seen in the development of muscle.
In this case the development is, to a great extent, depen-
dent on the amount of use to which the muscle is put, as
in musele there exists the potentiality for a certain amount
of hypertrophy or atrophy according as it is used or
unused. In the case of bone there is no hypertrophy or
atrophy in length under similar conditions. There is
obviously some utility in this hypertrophy or atrophy
according as the muscle is used or unused, and this power
must be conceded to have been acquired by the germ-

@ Wallace, *“ Darwinism,” p. 413 ef seq.
T Weissmann, “ Germ Plasm,” p. 302,
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plasm and the potentiality transmitted hereditarily. On
the other hand, beyond the effect which greater use would
necessitate in developing bone of attachment, and thicken-
ing it and strengthening it, the utility for the acquiring
of the potentiality of hypertrophy or atrophy would be of
little or no use in bone, and we find it is, as a matter of
fact, non-existent as regards development in length. The
reason for referring to the above will be observed after
further consideration of other circumstances.

Another consideration to which I would call attention
1s the fact that in bilaterally symmetrical parts variations
are generally bilaterally symmetrical, and normal varia-
tions, as well even as abnormal ones, are carried out to the
most minute details on both sides of the body. It seems
as if the potentiality for developing such parts was
originally one and the same process; the two sides remain
as it were vnder essentially one denominator, though they
are as absolutely different as the right and left hands.
However difficult it is to imagine by what means the
germ plasm brings about this remarkable bilateral sym-
metry, there is apparently something conceivable in it,
and, as a matter of fact, we know that bilateral symmetry
is brought about to a very great degree of nicety, though
it is perhaps never quite perfect. It might be conceived
that, if the jaws were formed by some such method as
might be supposed to follow from metameric homology, a
certain very definite amount of concomitant variation
might be common to both, and so might bring about
the accurate antagonism of the teeth which is so necessary,
but as the jaws originate from buds from the first visceral
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tion. Fortunately, however, I discovered that this had
already been done, and as the measurements were made
independently of the theory which I am putting before
you, they may the more readily be accepted as sub-
stantiating it. .

Dr. Talbot has collected a great number of measure-
ments of the breadth of the upper jaw, or rather of the
breadth between the outer sides of the first molars. In
the case of the measurements of skulls of savage races
collected in various American and European museums, the
average breadth was 2:28 inches, while in the measurement
of living persons, who were almost all civilised, the average
breadth was 214 inches. I have not endeavoured to get
results suitable for my argument by taking any special
cases recorded by Dr. Talbot; he himself says, “In con-
paring the measurements of the uncivilised races with those
of the civilised, it will be observed that the jaws of the
former are much larger than those of the latter.”* And
again, ““ There is also a marked difference between the
diameters of the jaws of dispensary patients and poorer
patients and those observed in private practice among the
wealthier classes.”t He also points out that *the early
Britons possessed [upper]| jaws which measured from 919
to 262 in their lateral diameters, while the jaws of the
English people measure from 188 to 2-44 inches.”t Dr.
Talbot also points out that among the Europeans the
Cretins of Switzerland have large jaws.t This, according

¢ Talbot, “ Etiology of Osseous Deformities of the Head, Face,
Jaws, and Teeth,” p. 67,
t Ihid, p. 66,
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Now let us direct attention to the stage when the
temporary teeth are all in position and completed as far
as the crowns are concerned, that is, about the age of three
and a half years. At this period the arch of the teeth is
regular, and has been brought about in the following
manner :— The vital forces bring about the general arrange-
ment of the teeth, and as the teeth and jaws are correlated
in their growth, the positions which the teeth come to
oceupy arve to a great extent determined by vital forces.
Nevertheless, if we examine carefully the individual teeth
as they make their appearance through the gum, we note
that they are not so perfectly arranged as after they are
fully in position. That is to say, that without the aid of
a mechanical force (that is, the tongue, especially) the
arrangement of the teeth is imperfect. On coming
through the gum the incisors may be found slightly rotated
on their axes, or they may appear thmug{l the gum in a
rather more anterior or posterior position than may be
considered normal, and within a certain latitude they vary
as 1'égm'd:5 time of eruption. Although the correlation in
growth is sufficiently accurate for the lower teeth to appear
at intervals more or less constant from the appearance of
the corresponding upper teeth, yet this is not always
quite constant, and the lower may not precede or follow
the corresponding teeth of the upper jaw in the normal
time of succession ; that is to say, the correlation in the
eruption and arrangement of the teeth of the upper and
lower jaws is not perfect. Now let us consider what happens
when, for example, some one or more of the incisors do
not grow up to meet the corresponding tooth of the upper
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the amount of mastication. The consequence of this is
seen in the fact that the deciduous teeth are sometimes
not translated outwards, and the spaces which should
develop between them do not form, and the alveolar arch
is not as broad as it ought to be.

In the next stage the temporary teeth are shed and the
permanent ones takes their place, and if the tongue has
developed normally, and the deciduous teeth have been
translated outwards, with the result that the alveolus has
also grown outwards, then there is every probability of the
permanent teeth taking up a regular position, even though
there has been an irregularity in their eruption, as
there frequently is. This is brought about by the same
forces as those which have been described as bringing
about the regular arrangement of the deciduous teeth. If,
however, the tongue has not developed sufficiently, and the
temporary teeth have not been translated outwards
together with the alveolus, the permanent teeth cannot
occupy this contracted arch without irregularity, as the
sizes of the crowns of the permanent teeth are considerably
greater than the crowns of the temporary set (excepting
the temporary molars). If the tongue has not developed
by a normal amount of activity, the teeth at the side of
the mouth are not forced outwards, but fall inwards.
Then the posterior permanent molars begin to take up
their position in an arch which is not quite large enough
to contain them, and the teeth which have fallen inwards
have this available space still further encroached upon by
the tendency to forward translation which these molar

teeth have. - The result is inevitable, and is seen in
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than does the tongue on the lingual surfaces under
normal conditions. More marked cases of high palate
are presumably brought about for the following reason.
Not only are the food-stuffs so soft that the downward
growth of the teeth and alveolus is not quite checked,
but also nasal breathing is not fully performed. The
mouth is kept almost constantly open, and so further
tends to allow of the downward growth of the upper
teeth. In these cases, too, the arch is always contracted,
as the force of the tongue acts principally only when the
mouth is closed, and this force, which normally holds the
teeth outwards, is to a great extent diminished, and
almost wholly lost as regards the upper jaw. Whether
only disease, such as enlarged tonsil, is the cause of this
mouth breathing, or whether the habit of nasal breathing
is not sufficiently enforced through a normal period of
normal suckling, I have so far been unable to find out.
Another point to which I wish to refer. When the
teeth are put honestly to perform their natural function,
and by the forces which have been referred to a fine
broad arch of teeth has been brought about, there is a
liability for slight spaces to exist, as in normally developed
mouths ample, though not lavish, space is provided for
the teeth. When there are slight spaces between the
molar or bicuspid teeth, food is apt to lodge, and the
teeth on the approximal surfaces are liable to become
carious. There is a provision for obviating this, and
through this provision the exquisite arrangement of the
teeth which we so rarely see in civilised countries is made

almost perfect. The molar teeth, after cutting the gum,
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believed the vital forces played a small part in the arrange-
ment of the teeth, but this would be a great mistake. I
only maintain that Nature does not scorn mechanical
forces when it suits her purpose to make use of them. It
is difficult to conceive what Nature could be supposed to
have been doing if it were assumed that irregularity of
the teeth had become an inherited characteristic. Surely
irregularity in the arrangement of the teeth cannot be
considered beneficial, and that being so, why should natural
selection be supposed to have chosen such a disadvan-
tageous peculiarity as a thing worthy of hereditary trans-
mission ¥ If it be said that irregularity of the teeth had
come about by spontaneous variation, and the point being
of little importance it was allowed to be continued, my
reply is that variations from the ancestral type, when they
are neither good nor bad, do not get stereotyped, but
sink out of existence by continued amphimixis (e.g., poly-
dactylism) ; that is, in simple language, through dilution,
as it were, of the characteristic by intermarriage.®* The
foregoing explanation of the common forms of crowding
of the teeth is not meant to be an exhaustive explanation
of all forms of irregularity, nor of the already well-
investigated method of the development of the jaw, but
merely to supplement the ordinary description with which
it is assumed the reader is acquainted, and to direct his
attention to the causes of the diminished size of the
arch of the teeth, and of the alveolus, among the civilised
races at the present day. Where my explanation is

contradictory to current theories I mean it to be so, and

& Weissmann, * Germ Plasm,” Section “ Amphimixis.”
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Fundamental Prineciples and the Treatment of Diabetes dialectically dis-
cussed. By Freperick W. Pavy, M.D,, LL.D., F.R.S,, F.R.C.P., Consulting
Physician to Guy’s Hospital. With 8 Plates. 6Gs. net.

The Schott Methods of the Treatment of Chronic

Diseases of the Heart, with an account of the Naunheim Baths, and of the
Therapeutic Exercises. By W. Bezry Taorxe, M.D., MR.CF. Fifth
Edition. Illustrated. 5s. net.

The Clinical Examination of Urine, with an
Atlas of Urinary Deposits. By Linprney Scorr, M.A., M.D. 41 original
Plates (mostly in colours). 15s. net.

Urinary Examination made easy. By T. Cag-
rUTHERS, M.B.,, Ch.B. 1s. 6d. net.

Some Disorders of the Spleen. By Freperick
Tavrogr, M.D., F.R.C.P.,, Physician to, and Lecturer on Medicine at, Guy’s
Hospital. 3s. net.

Rational Organotherapy, with Reference to

Urosemiology. Translated from the Russian Text by Professor Dr. A,
voN PornL, Professor Prince J. vox TarcHANOFF, Dr. ALF vON PoEnL,
and Dr. F. Waces. Vol.I. 7s. 6d. net.

On Gallstones, or Cholelithiasis. By E. M. Brock-
BANE, M.D.Viet.,, M.R.C.P.Iond., Honorary Physician to the Ancoats
Hospital, Manchester. 7s.

Obstinate Hiccough: the Physiology, Pathology,

and Treatment. By L. F. B. Kxvrasex, M.D.Edin. 6s.

On Syphonage and Hydraulic Pressure in the

Large Intestine, with their Bearing upon the Treatment of Constipation,
Appendicitis, ete. By Ranem Winnivaroxy Lerrwricw, M.D. 3s. net.

Uric Acid as a Factor in the Causation of
D!slenm, E:,.:_-\LEI.rlNIlER Haie, M.D.,, F.R.C.P., Physician to the Metro-
politan Hospital. Sixth Edition. 75 Illustrations. 15s.

S

e i,

BEY THE SAME AUTHOR.

Uric Acid, an Epitome of the Subject. Second

Edition. 2s. 6d. net.

ALSOD

Diet and Food considered in relation to r

T ; ; i : . ot
5 ;:rengfth and Power of Endurance, Training, and Athletics. Sixth Edition.

J. & A. CHURCHILL 0

=T



L}

i

4 Surgery ﬂ
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The Operations of Surgery. By W. H. A. Jacossoy,
M.Ch.Oxon., F.R.C.8.,, Consulting Surgeon Guy’s Hospital, and R. P.
Rowraxps, M.5.Lond., F.R.C.5., Assistant Surgeon, Guy’s Hospital. Fifth
Edition, 2 vols. 777 Illustrations. 42s not.

Surgery: its Theory and Practice. By Witiax

J. Warsmam, F.R.C.8., Surgeon to St. Bartholomew’s Hospital. Ninth
Edition, by W. G. Srexcer, F.R.C.8., Surgeon to the Westminster Hospital.
620 Engravings (including 24 Skiagrams). 18s. net.

The Operative Surgery of Malignant Disease.

By Hexry T. Burrin, F.R.C.8., Surgeon to St. Bartholomew's Hospital.
Second Edition. 12 Engravings. 1ds.

Surgical Pathology and Morbid Anatomy. By

AxTHONY A. BowLsy, F.R.C.8.,, Surgeon to St. Bartholomew’s Hospital,
assisted by F. W. Axprewes, M.D., Lecturer on Pathology, 8t. Bartholo-
mew’s Hospital. Fifth Edition. 196 Engravings. 10s. 6d. net.

A Manual of Surgical Diagnosis. By Jawues Berey,

B.S.Lond., F.R.C.8,, Burgeon to, and Lecturer on Surgery at, the Royal
Free Hospital. 6s. net.

A Synopsis of Surgery. By R. F. Tos, Surgeon to

8t. Vincent's Hospital, Dublin. Second Edition. Interleaved, leather
binding, 6s. 6d.

On Diseases of the Rectum and Anus, including

the Fifth Edition of the Jacksonian Prize Essay on Cancer. By Harrisox
Cripps, F.R.C.8., Senior Surgeon, St. Bartholomew’s Hospital. Third
Edition. With 13 Plates and 34 Illustrations. 10s. 6d. net.

ALEO
Cancer of the Rectum, especially considered

with regard to its Surgical Treatment. Jacksonian Prize Essay. Fifth
Edition. With 13 Plates and several Engravings. 0s. net.

Heath’s Manual of Minor Surgery and Bandag-

ing, Thirteenth Edition. Revised by Biurox Pornrarp, F.R.C.S,, Surgeon
to University College Hospital. 198 Engravings. 6s. net.

BEY THE SAME AUTHOR.

Injuries and Diseases of the Jaws. Fourth Edition.
Edited by Hexky Prrey Deaw, M.8., F.R.C.S., Assistant Surgeon to the
London Hospital. 187 Wood Engravings, l4s.

ALSC

Clinical Lectures on Surgical Subjects delivered

at University College Hospital. First Series, 6s.; Second Series, tis.

An Essay on the General Principles of the
Treatment of Spinal Curvatures. By R. Hearner Bige. Illustrated by
Photographs and Sketches. 5s. net.
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Surgery z Anaesthetics

The Surgery of the Alimentary Canal. By Airrep
Erxesr Mayiarp, M.B.Lond, and B.S,, Senior Surgeon to the Victoria
Infirmary, Glasgow. 27 Swantype Plates and 89 Figures m the Text. 25s.

BY THE SAME AUTHOR.

A Student’s Handbook of the Surgery of the Ali-

mentary Canal. 97 Illustrations. 8s. 6d.

ALED

Abdominal Pain : its Causes and Clinical Signi=

ficance. Second Edition. 7s. 6d. net.

Clinical Essays and Lectures. By Howarp Magsy,
F.R.C.8., Professor of Surgery in the University of Cambridge. 26 Illus-
trations. 7s. 6d.

Ovariotomy and Abdominal Surgery. By Harrisox
Crrers, F.R.C.8,, Surgical Staff, St. Bartholomew's Hospital. Numerous
FPlates. 25s.

Diseases of the Thyroid Gland and their Surgical
Treatment. By James Berrv, B.S.Lond., F.R.C.5., Surgeon to the Royal
Free Hospital. 121 Illustrations. 14s.

Hare-lip and Cleft Palate. By R. W. Muggay,
F.R.C.5., Surgeon, David Lewis Northern Hospital. 25 Illustrations. 3s,

Modern Bullet=-Wounds and Modern Treatment,

with Special Regard to Long Bones and Joints, Field Appliances and First
Aid. By Major F. Syrrs, D.5.0., RAM.C. 3s. net.

Surgical Emergencies. By Pavr Swamny, F.R.C.S,
Surgeon to the South Devon and East Cornwall Hospital. Fifth Edition.
149 Engravings. Gs.

The Accessory Sinuses of the Nose. By A. Locax
TurxEgr, M.D.Edin., Surgeon for Diseases of the Ear and Throat, Deaconess
Hospital, Edinburgh, 81 Illustrations., 12s. net.

Chloroform: a Manual for Students and Practi-

tioners. By Epwarp Lawrie, M.B.Edin., Lieut.-Col. LM.S., Residency
Surgeon, Hyderabad. Illustrated. B5s. net.

A (Guide to Anasthetics for the Student and

General Practitioner. By Tuomas D. Luks, M.B. F.R.C.8, Edinburgh.
Third Edition. 43 Engravings. 5s. net.
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Neurology ~# Urinary Disorders

Paralysis and other Nervous Diseases in Child-
hood and Early Life. By James Tayior, M.D, F.R.C.P., Physician
National Hospital for Paralysed and Epileptie, Queen Square. 74 Illus-
trations. 12s. 6. net.

A Manual of Diseases of the Nervous System.
By Sk Winniax R. Gowers, M.D., F.R.S.
Vor. IL—Nerves and Spinal Cord. Third Edition, by
the Author and James Tayror, M.D., F.R.C.P. 192 Engravings. 15s.
BY THE SAME AUTHOR.

Clinical Lectures on Diseases of the Nervous
System. 7s. 6d.
ALBO

Subjective Sensations of Sight and Sound, Abio-=

trophy, and other Lectures on Diseases of the Nervous System. 18 Illus-
trations. Gs. net.
ALSO

Epilepsy and Other Chronic Convulsive Diseases:

their Causes, Symptoms, and Treatment. Second Edition. 10s. 6d.
ALSO

The Borderland of Epilepsy, Faints, Vagal
Attacks, Vertigo, Migraine, Sleep Symptoms, and their Treatment.
4s. 6d. net.

Selected Papers on Stone, Prostate, and other
Urinary Disorders. By Resiwaip HArrIsON, F.R.C.8., Surgeon to St.
Peter's Hospital. 15 Illustrations. 5s.

Obscure Diseases of the Urethra. By E. Hurey

Fexwick, F.R.C.S., Surgeon to the London Hospital. 63 Illustrations.
Bs. 6.
BY THE BAME AUTHOR.

Obscure Diseases of the Kidney, the Valuedulz
Ureteric Meatoscopy in their Diagnosis and Treatment. 14 Plates and <
Figures in the Text., 6s. Gd.

ALSO

Operative and Inoperative Tumours of the
Urinary Bladder. 39 Illustrations. os. net,
ALBOD

Tumours of the Urinary Bladder. Fasc. . 5. net.
ALSOQ

Ulceration of the Bladder, Simple, Tuberculous,
and Malignant : a Clinical Study. Iustrated. 5s.
ALSO

A Handbook of Clinical Cystoscopy. 31 Plates and

144 Figures in the Text. 18s. net.

i toc (oloured Plates

Atlas of Electric Cystoscopy. 354 Loloure !
21s. net.
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Midwifery a Gynacology
Medical Jurisprudence

Manual of Midwifery, including all that is likely

to be required by Students and Practitioners. By ArnFrep L. GALABIX,

M.A, M.D.,, F.R.C.P., Consulting Obstetric Physician to Guy's Hospital.
Sixth Edition. 329 Engravings. 14s. net.

Manual of Midwifery. By T. W. Epex, M.D,
C.M.Edin., F.R.C.P.Lond., Assistant Obstetric Physician and Lecturer on

Practical Midwifery, Charing Cross Hospital. 26 Plates and 233 Illustra-
tions in the Text. 10s. 6d. net,

A Short Practice of Midwifery, embodying the

Treatment adopted in the Rotunda Hospital, Dublin. By Hexky JELLETT,

M.D., B.A.O.Dub., Ex-Assistant Master, Rotunda Hospital. Fourth
Edition. 152 Illustrations. 8s. 6d.

BEY THE EAME AUTHOR.

A Short Practice of Midwifery for Nurses, with

a Glossary of the Medical Terms used in the Book. Second Edition.
4 Coloured Plates and 134 Illustrations. 6s. 6d, net.

A Short Manual for Monthly Nurses. By Cuaries

J. Corriweworte, M.D., F.R.C.P., Obstetric Physician to St. Thomas's
Hospital. Sixth Edition. 1s. 6d. net.

Disecases of Women. By Awrsep L. Gauasiy, M.A.,

M.D., F.R.C.P., Consulting Obstetric Physician to Guy's Hospital. Sixth
Edition. 284 Engravings. 16s. net.

A Short Practice of Gynaecology. By Hexey Jenuerr,

M.D., B.A.O.Dub.,, Ex-Assistant Master, Rotunda Hospital, Dublin.
Second Edition. 225 Illustrations., 10s. Bd.

Outlines of Gynzcological Pathology and Morbid

Anatomy. By C. Husgrr RoBErRTS, M.D.Lond., Physician to the Samar-
itan Free Hospital for Women. 151 Illustrations, 21s.

Lectures on Medical Jurisprudence and Toxi-

cology. By Frep. J. Sarrra, M.D., F.R.C.P., Lecturer on Forensic Medicine
and Toxicology at the London Hospital. 7s. 6d.

Medical Jurisprudence: its Principles and Prac-
%'I;CE. ]iJg.r é!.u*m-:n S. Tayror, M.D.,, F.R.C.P., F.R.S. Fifth Edition, by
RED. J. SMITH,

. M.D., FR.C.P.,, Lecturer on Medicine at the London
Hospital. 2 vols. 39 Engravings. 36s, net.
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Nettl_e.-slup s Diseases of the Eye. Sixth Edition.
If.crtsﬁd and Edited by W. T, HoLyes Spicer, M.B., FR.C.8,, Ophthalmic
Surgeon to 8t. Bartholomew’s Hospital. 161 Engravings. 8s. 6d.

Medical Ophthalmoscopy : A Manual and Atlas.
F'(}III'L].l‘]’:{Iit-'EGIL By Sir W. R. Gowers, M.D., FR.8,, and Marcus Gunx,
M.B., F.R.C.S., Surgeon to the Royal London Ophthalmic Hospital, Auto-
type Plates and Woodcuts. 14s. net.

Manual of Ophthalmic Surgery and Medicine.
By W. H. H. Jessor, M.A., FR.C.S., Ophthalmie Surgeon to St. Bartholo-
mew's Hospital. & Coloured Plates and 110 Woodeuts. 9s. 6d.

Practical Handbook of Diseases of the Eye. By

D. Caarmers Warsow, M.B., Ophthalmie Physician, Marshall Street Dis-
pensary, Edinburgh. Second Edition. 9 Coloured Plates and 31 Figures
in the Text. &s. net.

Diseases of the Eye. By Ceci. Epwarp Smaw, M.D.,
M.Ch., Ophthalmic Surgeon to the Ulster Hospital for Children and Women,
Belfast. With a Test-Card for Colour Blindness., 3s, 6d.

Refraction of the Eye: a Manual for Students.

By Gustavus Harrringe, F.R.C.S., Surgeon to the Royal Westminster
Ophthalmic Hospital. Fourteenth Edition. 109 Illustrations, also Test-
types, ete.  5s. net.

BY THE SAME ATUTHOR.

The Ophthalmoscope: a Manual for Students.

Fifth Edition. 63 Illustrations and 4 Plates. 4s net.

Diseases of the Eye: a Manual for Students

and Practitioners. By J. Hersgrr Pamsoxs, D.Se., M.B, B8, F.R.C.S,
Assistant Ophthalmic Surgeon, University College Hospital; Assistant
Surgeon, Royal London (Moorfields) Ophthalmic Hospital. 308 Illustra-
tions and 15 Plates. 10s. Gd. net.

BY THE SAME AUTHOR.

Elementary Ophthalmic Optics, including Oph-

thalmoscopy and Retinoscopy. 66 Illustrations, 6s. 6d.

Royal London Ophthalmic Hospital Reports.

By the Medical and Surgical Staff. Vol. XVII, Part I. 5s. net.

Ophthalmological Society of the United King-

dom. Transactions. Vol. XXVI. 125 6d. net.
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Otology # Padiatrics # Dentistry

The Labyrinth of Animals, including Mammals,

Birds, Reptiles, and Amphibians. By Areerr A. Gray, M.D.(Glas.),
F.R.5.E., Burgeon for Diseases of the Ear to the Victoria I:nﬂrmal,r}',
Glasgow. Vol. I, with 31 Stereoscopic Plates. 21s. net (including
stereoscope).

Some Points in the Surgical Anatomy of the
Temporal Bone from Birth to Adult Life. By Arraur H. CHEATLE,
F.R.C.S.,, Aural Surgeon to King's College Hospital. 112 Tllustrations.
bs. net,

Diseases of the Ear, including the Anatomy

and Fhysiology of the Organ, together with the Treatment of the Affections
of the Nose and Pharynx. By T. Mark HoveLr, Senior Aural Surgeon to
the London Hospital. Second Edition. 128 Engravings. 2ls.

The Diseases of Children. By Jawes F. GoopmAgt,
M.D., FR.CP, and G, F. Stinr, M.D., F.R.C.P., Profeszor of the Diseases
of Children, King’s College. Eighth Edition. 12s. 6d. net.

The Wasting Diseases of Infants and Children.
By Evstace Sarrm, M.D., F.R.C.P., Physician to the King of the Belgians,
and to the East London Hoespital for Children. Sixth Edition. 6s.

On the Natural and Artificial Methods of Feed-

ing Infants and Young Children. By Epmuxp Cavrney, M.D., Physician
to the Belgrave Hospital for Children. Second Edition. 7s. 6d.

Dental Anatomy, Human and Comparative: a
Manual. By Cmaries 8. Tomes, M.A, F.R.S. Sixth Edition. 286 En-
gravings., 12s. Gd. net,

EY THE SAME AUTHOR.

A System of Dental Surgery. By Sir Joux Toues,

F.R.S. Revised by C. 8. Tomes, M.A., F.R.S., and Warrer 8. NowsLy,
M.A.Oxon. Fifth Edition. 318 Engravings. 15s. net.

Practical Treatise on Mechanical Dentistry.

By Josern Ricmarpsow, M.D.,, D.D.S. Seventh Edition, revised and edited
by George W. Warrex, D.D.S. 600 Engravings, 22s.

Decay in Teeth: an Investigation into its

Cause and Prevention. By J. St Wartace, M.D., D.Sc., LD.S.R.C.S.
Second Edition, 5s.

A Manual of Dental Metallurgy. By Erxpsr A.
Sarre, Assay Office, Sheffield. Second Edition. 38 Illustrations. 6s. Gd.

Dental Materia Medica, Pharmacology, and

Therapeutics. By CuarLEs W, Grassivarox, MR.C.S, I, D.5.Edin. ; SBenior
Dental Surgeon, Westminster Hospital, 6s.
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Tropical Diseases # Dermatology

Waring’s Bazaar Medicines of India. See page 6.
The Malarial Fevers of British Malaya. By

Hauivron Wreient, M.D. (MeGirwn), Director of the Institute for Medical
Research, Federated Malay States. Map and Charts. 8s. net.

BY THE BAME AUTHOR.

The Etiology and Pathology of Beri-Beri. With

Map and Charts. 3s. net,
Beri-Beri: its Symptoms and Symptomatic

Treatment. By Percy N. Gerrarp, M.D., District Surgeon, Federated
Malay States Civil Service. 2s. 6d. net. Extracts from the above, 1s. 6d.
net,

On the Causes and Continuance of Plague in
Hong Kong, with Suggestions as to Remedial Measures ; a Report presented
to the BSecretary of State for the Colonies. By W. J. Smmrsow, M.D.,
FR.C.P. Numerous Charts and Diagrams. 10s. net.

On the Outbreak of Yellow Fever in British

Honduras in 1905, together with an Aceount of the Distribution of the
Stegomyia fasciata in Belize, and the Measures necessary to Stamp Out
or Prevent the Occurrence of Yellow Fever; a Report presented to the
Government of that Colony. By Rueerr Bovce, M.B, F.R.S. Illustrated
with numerous Plates and Plans. Folio. 3s. id. net.

A Handbook on Leprosy. By S. P. Imezy, M.D.,
late Chief and Medical Superintendent, Robben Island Leper and Lunatic
Asylums, Cape Colony. 38 Plates. 12s.

A Manual of Diseases of the Skin, with an
Analysis of 20,000 Consecutive Cases and a Formulary. By Duxcax E.
Borrrey, M.D., New York. Fourth Edition. B6s. 6d.

Skin Diseases of Children. By Gro. H. Fox, M.D,,

Clinical Professor of Diseases of the Skin, College of Physicians and
Surgeons, New York. 12 Photogravure and Chromographic Plates and 60
Illustrations in the Text. 12s. 6d.

On Maternal Syphilis, including the Presence
and Recognition of Syphilitic Pelviec Disease in Women. By Joux A.
Suaw-Mackexzie, M.ID. Coloured Plates. 10s. Gd.

The Diagnosis and Treatment of Syphilis. By
Tom Rosixson, M.ID.St. And., Physician to the Western Skin Hospital.
Second Edition. 3s. 6d.

BY THE SAME AUTHOR.

The Diagnosis and Treatment of Eczema. Second
Edition. 3s.6d.

Ringworm, and some other Scalp Affections:
their Canse and Cure. By Haypy Browx, LR.CP.Ed. &s.
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Chemistry y Physics

Chemistry, Inorganic and Organic. By Cairves
L. Buoxasm. Ninth Edition, by J. M. Tuomsox, F.R.S., Professor of Chem-
istry in King’s College, London, and A, G. Broxam, F.I.C. 284 En-
gravings. 18s. net,

The Elements of Chemistry. By M. M. Parrison Muir,
M.A., Fellow of Caius College, Cambridge, Illustrated. 10s. 6d. net.

The Analyst’s Laboratory Companion: a Col=
lection of Tables and Data for Chemists and Students. By A. E. Joaxson,
B.Be., F.I.C. Third Edition. 6s. 6d. net.

Commercial Organic Analysis: a Treatise on
the Properties, Modes of Assaying, Proximate Analytical Examination,
ete., of Organic Chemicals and Products used in the Arts, Manufactures,
etc. In 8 wvols. By A. H. Arney, F.I.C. £6 16s. [Prospectus on appli-
cation, |

Volumetric Analysis; or, the Quantitative Esti-=
mation of Chemical Substances by Measure. By Frawcis Surron, F.C.5.,
F.I.C. Ninth Edition. 121 Engravings. 20s. net.

A Manual of Chemistry, Theoretical and Prac-

tieal. By Wirtian A. Ticpexw, D.Se.,, F.R.S., Professor of Chemistry in
the Royal College of Science, London. 2 Plates and 143 Woodeuts, 10s.

Yalentin’s Practical Chemistry and Qualitative

and Quantitative Analysis. Edited by Dr. W. E. Hobexixson, F.R.S.E.,
Professor of Chemistry at the Royal Military Academy, Woolwich.
Ninth Edition. Engravings, 9s. (The Tables separately, 2s. 6d.)

A Handbook of Physics and Chemistry for the

Conjoint Board. By H. E. Compiy, B.Sc.Lond., and A. M. StewArt,
B.Sc.Lond. Third Edition. 165 Illustrations. 6s. 6d. net.

A Treatise on Physics. By Axprsw Gray, LL.D., F.R.S.,

Professor of Natural Philosophy in the University of Glasgow. Vol I.
Dynamics and Properties of Matter. 850 Illustrations. 15s.

Practical Chemistry and Qualitative Analysis.
By Fraxx Crowes, D.Se.Lond., Professor of Chemistry in the University
Coll., Nottingham. ~Seventh Edition. 101 Engravings. S8s. 6d.

Quantitative Analysis. By Frank Crowes, D.Se.Lond.,

and J. B, [}'r}LE:-u:-I_, A.R.C.Sei. Dub.; Professor of Chemistry, South-West
London Polytechnie. Seventh Edition. 125 Engravings. 10s.

BEY THE BAME AUTHORS.

Elementary Practical Chemistry. Fifth Edition.

Part I. General Chemistry. 75 Engravings. 2s. 6d. net.
Part IT. Analytical Chemistry. 20 Engravings. 2s. 6d. net.

Introduction to Chemical Analysis. By Huou C. 1.
Cawpy, B.A., B.Se, F.I.C,, Lecturer on Chemistry in the fn:uudnn Hospital
Medical College, Analyst to the London Hospital. 3s. 6d. net. :

Researches on the Affinities of the Elements
and on the Causes of the Chemical Similarity or Dissimilarvity of Elements
and Compounds, By Georrrey MArTIN, B.Sc.Lond. Tlustrated. 16s. ey
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Microscopy < Miscellaneous

The Microscope and its Revelations. By the
late Wintiam B. Carrexrer, C.B., M.D.,, LL.D., F.R.8. Eighth ]_::r]_i“rjn’
by the Rev. W. H. Darrivaer, LL.D.,, F.R.8. 23 Plates and more than
800 Wood Engravings. 28s. Half-Calf 82s.; or,intwo vols, sold separately,
cloth, 14s. each, 5
Vol. 1. The Microscope and its Accessories.

Vol. II. The Microscope, its Revelations,

The Microtomist’s Vade=-Mecum : a Handbook

of the Methods of Microscopic Anatomy. By Arraur BoLnes Lee. Sixth
Edition. 15s. net.

The Quarterly Journal of Microscopical Science.

Edited by Sir Ray Lawnxkester, K.C.B.,, M.A,, D.Sc., LL.D., FE.8. Each
Number, 10s. net.

Manual of Botany, in two Vols. By J. Reyxouns

Greex, Sc.D., M.A., F.R.8., late Professor of Botany to the Pharmaceutical

Society.

Vol.I. Morphology and Anatomy. Third Edition. 778 Engravings. 7s. fid.

Vol. I1. Classification and Physiology. Second Edition. 466 Engravings.
10z,

BY THE BAME AUTHOR,

An Introduction to Vegetable Physiology. Second

Edition. 182 Illustrations. 10s 6d. net.

Therapeutic Electricity and Practical Muscle
Testing. By W. 8. Hepney, M.D,, in charge of the Electro-therapeutic
Department of the London Hospital. 110 Illustrations, 8s. fid.

A Manual for Hospital Nurses and others en-

gaged in attending on the Sick. By Epwarp J. DoMviLLE, L.E.C.P.Liond.,
M.R.C.5.Eng., Surgeon to the Royal Devon and Exeter Hospital. Ninth
Edition. 1s. 6d. net.

Nursing, General, Medical, and Surgical, with
an Appendix on Sickroom Cookery and Dictionary of Medical Terms. By
WiLrkrep J. Hapney, M.D., F.R.C.P., Physician to the London Hospital.
Second Edition. 3s. 6d. net.

St. Thomas’s Hospital Reports. By the Medical
and Surgical Staff. Vol. XXXTIV. New Series. 8s. 6d. net.

Guy’s Hospital Reports. By the Medical and Surgical
Staff. Vol. XLY. Third Series. 10s. 6d. net.
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