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TO THE READER. |-

Tur substance of this little treatise was confained
in a course of lectures, which, in the spring of the
present year, [ delivered to the College of Phy-
siclans as Gulstonian Lecturer. I selected the
subject because 1t was one which had often inte-
rested me as a physician, and which, from the
number of important scientific questions involved
in it, appeared likely to attract the attention of a
professional auditory to even an inexperienced
speaker. I am told that my choice was a fortunate
one, and have been requested by many friends who
did, and many who did not hear me, to give them
an opportunity of eriticizing what 1 said, more at
their ease than the rather incommodious benches
of our College Theatre allow. The manuscript
notes were sent to the “ Lancet,” and I intended
from the type put up by the printers of that periodi-
cal to have had copies struck off for those who
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paid me the kind compliment of asking for them.
But, through some misunderstanding, of which I
threw the blame on the printer, and the printer on
me, the type was broken up immediately after it had
been used for the journal. T was thus disappointed
in my plan. This good effect, however, has re-
sulted, that I looked over again what I had written,
and in reprinting 1t am enabled to fulfil my en-
gagements with interest, by presenting a somewhat
less faulty composition than was actually delivered.
The asperities and errors of that arose parily from
too little opportunity being afforded for correction ;
the deficiencies which remain are irremediable,
they are to be attributed to the author’s want of
power, and not to the want of fime given to make
the offering a worthy one.

I 0

1, Hrir STREET, BERRELEY SQUARE,
August 1850,
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CHAPTER I. .

— . -

Literature of the subject scanty. Olesity distinguished from
Jalty degeneration. Molecular and vesicular fat. Ana-
tomical characters of fat-vesicles ; thewr form ; the tm-
permeability to their contents; thewr capillaries; their
nuclei and development. Mechanical uses of fat as a
constituent of the animal body. Chemical use of fat as
a store of carbon for the respiration under certain circum-
stances. Omnions of the early Greek philosophers on this
head. Fat as an excretion and secretion. Consequences
of its retention in the blood. Aptitude of fat for its func-
tions as derived from its chemical and physiological pro-
perties.

Tar exaggeration of those vital functions which
cause the deposition of fat in its proper {issue, is
in itself an actual disease, and a very common one;
and their insufficiency is a sign of most derange-
ments of our frame: the former state affecting at
least one in twenty of our patients, and the Iatter
two-thirds of the remainder. They have, however,
received but little separate notice from practical
writersin our profession. True they are but symp-
toms of various internal changes, but so is almost
every other disorder for which a physician is con-
sulted : fever, dropsy, delirium, have not, from being
merely symptoms, missed their meed of attention.
B

1
i
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I cannot help thinking that people have been
deterred, by a certain air of ridicule which appears
to have become attached by some means to the
subject, from attributing to it the importance it
really deserves. An indication of this may be seen
in the work to which appears conceded the rank
of being the classical one on the subject, ““ Wadd’s
Commentaries on Corpulency and Lineaments of
Leanness.” The very ftitle of the book, like a
human face, shows the bias of the mind within ;
and 1s so far a good title, that we are not deceived
in our expectation of finding the author make a
free use of those dangerous gifts to a member of
our profession, wit and humour. With the excep-
tion of Encyclopeedic writers, who are obliged to
touch on the subjeet in alphabetical order, no one
has taken it up sinee his time; so that, in the
present day, to expect to throw some new light on
it is not to set up a claim to originality.

But Mr. Wadd is not the only one who has
treated this subject with what appears to me most
ill-judged levity; it seems to have been viewed by
all as more a matter of curiosity than of true prac-
tical importance, and cases collected rather to
furnish amusement than to increase knowledge.
We read in the Philosophical Transactions of
horses’ backs broken by corpnlent individuals, of
walls pulled down to allow exit to their coffins,
of the number of men that carried them to
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the tomb, and such-like puerile details; but scarce
a word of circumstances which, as physiologists or
practitioners, we would wish to know. All de-
seription of the individuals, of their habits, their
diseases, the causes of their death, is omitted ; and
even the stature, by which alone can obesity be
judged of, is not recorded. I confess I cannot
understand how any human infirmity which involves
pain and discomfort can ever be a fit object of
ridicule, or how that which certainly shortens the
term of life can be considered of trivial impor-
tance. [ shall not be deterred by these precedents
from making CorpuLENCE or Obesity a matter of
serious attention. |

Obesity, or Polysarcia, as it 1s called by syste-
matic writers, must be viewed as a true hyper-
trophy of the Zela adiposa—an ncreased growth,
without change in chemical or anatomical charac-
ters. I am the more anxious to give this definition,
1n order to draw a strong line of demarcation between
such a state and that degeneration of muscle
and other tissues into fat, to which the labours of
Professor Rokitansky have latterly drawn such de-
served attention. He designates this degeneration
as a false hypertrophy. ¢ False hypertrophies,”
he observes, “ are recognisable, at the first glance,
by the alienation of the whole habit of the
175111 A They appear as fatty disease
of the liver, as albuminous, lardaceous infil-
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tration of the same, of the spleen, of the kid-
neys . . . . as achange of the muscular fibrils into
molecular fat, with destruction of the transverse
strize, and irregular distension of their sheath.”*
What he calls false hypertrophy is better classed by
Mzr. Paget as an atrophy ; for in it, while the organ
is altered in shape, and sometimes also in size, the
interstitial nourishment of its tissue by the substance
proper to it is certainly diminished. Indeed, this
last state is so entirely different from an increased
accumulation of fat, that the two may be patho-
logically contrasted,—in ¢Ahat the substance of
some necessary part of the body is removed, and
replaced by a matter foreign to it; but in obesity
the tissues of all the members remain intact, possess
all the parts requisite to execute their offices, and
are only impeded in the performance of them
when the additional superimposed matter alters the
shape so far as to offer a mechanical obstacle to
free action.

I should not have spent so many words on this
question did I not view it as one of great practical
importance, bearing not merely on the abstract
classification of disease, but on that classification
which we adopt in our own minds when we treat
the individual patient affected. I am sure that
where a confusion exists in the mind of the prac-

* Handbuch der path. Anat,, Bd. i. 8, 72, 289,
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titioner between true Hypertrophy, or the over-
growth of a natural tissue, and that growth which
consists in the development of a substance improper
to the situation where it 1s found,—1I am sure that
where this confusion exists, great mistakes must
be made in the treatment.

Now, the fatty matter developed in the con-
ditions which T am labouring to contrast with
clearness, affords in its very form, as well as in the
circumstances of its growth, a difference in the
two cases which may rationally be made the
ground-work of a pathological distinction. In
the true hypertrophy of fat deposited in ex-
cess, 1t 1s contained, like healthy fat, in distinct
vesicles ; while, in the other state, it appears
under the microscope as loose molecules inter-
spersed in greater or less abundance in the degene-
rated tissue.

To distinguish shortly the two kinds of fat,
we will call the one found in false hypertrophy
molecular, and the natural form, to which our
attention will be directed, vesicular fat.

Now, where a pathological state depends on the
presence of a tissue altogether improper, or improper
to the place it occupies, the limits of health and
disease are clearly enough defined by the eye, the
microscope, or chemical analysis ; but where it
depends on the over-development of a normal con-
dition, it is very difficult to draw the boundary line.
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Physiology is more intimately connected with
morbid anatomy in this case than in the discussion
of other diseases.

A review, therefore, of our knowledge of the
physiology of fat, will be a necessary prelude to
our reflections on its morbid excess or deficiency ;
and I shall not hesitate to spend a considerable
portion of the space allotted me, in drawing atten-
tion to the phenomena of the healthy growth of
adipose tissue, before I come to consider it as a
disease. .

Natural fat, viewed anatomically as a simple
substance, is in vertebrate animals* deposited, not
in homogeneous masses, but, as above stated, in
vesicles specially provided for its reception. Kach
vesicle is a perfect organ in itself, has a distinct
wall, and is supplied on its exterior by capillary
blood-vessels. The perfect envelopment of the
whole fat by this membrane is shown by the ex-
periment of floating a piece of fat in water, and
raising the temperature to 104° Fahrenheit, when
the fat will not escape, though perfectly fluid.
Its form may also be seen by placing a piece of
lacerated fat on a sieve, and directing a stream of
water upon 1t; the fat may be washed out as a
fine dust, the particles of which will remain distinet,

* I am informed by Dr. Thos. Williams, of Swansea, that
in insects fat'is naturally deposited without being inclosed in
vesicles.



7

may be skimmed off the surface of the water, and
dried without uniting. Their shape is round or
oblong, but from compression they assume the
polyhedral form which Leeuwenhoeck™® has attribu-
ted to them in his engraving.

Mr. Pagett has pointed out an interesting pecu-
liarity of the fat-vesicles—namely, that their con-
tents, though fluid, do not pass by exosmosis
through the membranous walls. This he 1n-
geniously explains, by noticing that the membrane 1s
moistened continually by the same fluid which ail
tissues imbibe from the blood-vessels—that 1s, water
containing albumen and salts in solution. With
this the oil has no disposition to mix, and thus
each drop is imprisoned in a vesicle of impermeable
tissue. During life, the oil-cells, by the attraction
of their walls, constantly imbibe this watery flud
from the capillary vessels that surround them ; and
after death, if fat be kept in or near water, no oil
transudes till the cells decompose. They retain
their contents on the same principle that an oil-silk
bag holds water : the one is rendered waterproof
by oil, and the other oil-proof by water. The fluid
thus inclosed in an impermeable sac, being incom-
pressible, is highly elastic, and diffuses pressure
equally in all directions. It is similar, in fact, in

* Philosophical Transactions, Sept. 1674, and Aug. 1722.
t+ Medical Gazette, January 24th, 1840.
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its construction to a water-pillow ; and 1s similar
in its use too, for, distributed about the sole of
the foot and the nates, it enables us to stand or
sit with easy comfort, without the fear of squeezing
out the oil from the fissue.

The membrane is supplied with this necessary
watery fluid by the capillary blood-vessels, which
ramify in great abundance among the vesicles, form-
ing loops around each, and detaining the blood
as long as possible in their vicinity, When the
vesicles incerease in number, these blood-vessels in-
crease in number also, and appear capable of almost
indefinite multiplication. How great must be the
effect of this upon the circulation! If, for in-
stance, a man of five feet two inches, whose healthy
weight would be eight stones, increases to twenty-
eight, no less than twenty stones of additional fat
have to be supplied with capillaries, and those
capillaries have to be supplied with blood by
vessels constructed to circulate but one-third of
the quantity. How wonderful must be the power
of adaptation which can render such a change
consistent with hfe at all! how little cause for
surprise if that life 1s short, and burthened with
mnumerable 1ills !

There 1s some doubt whether the adipose vesicle
retains in its perfect state the nucleus of its early
development. In places where fat is imperfectly
formed—as, for example, in the serotum—rvesicles
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may be usually found containing nuclei; but in the
healthy panniculus adiposus or the mesentery of
the adult, they cannot be detected, even by squeezing
out the fat and examining the empty membrane.
It is possible that, when full of fat, the vesicle may
contain a nucleus, hidden by the highly refractive
semi-fluid secretion; or that it may be destroyed
by the violent process of compression. And this
view receives confirmation from the fact, that in
emaciated subjects, and those affected by chronie
anasarca, a nucleiform body may be found in many
vesicles.® The same appearance, also, 1s observed m
fatty tumors, which are an instance of true hyper-
trophy of adipose tissue, from some unknown cause
confined to one spot. In them the nucleated
vesicles may be seen mixed up with others non-
nucleated, and filled in various degrees with their
secretion. Yet these tumors are active and growing,
and we can hardly suppose that any of their vesicles
are effete or emaciated. In this condition the en-
veloping membrane is distended with water, and the
fat floats in a yellow globule in the centre, leaving
a free space between itself and the wall, and ena-
bling us to examine the latter more accurately.
This question will become of more importance
when we are better acquainted with the signification

# Kolliker, in Siebold and Kolliker's ¢ Zeitschrift fin
wissenschaftlichen Zoologie,” 1850.
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and action of the permanent nuclei in a tissue, and
whether they denote merely its imperfection or its
destination for further duties. Whether nucleated
or not, the fat-vesicle is obviously a component part
of the body; and though the oil-globules contained
in them may be viewed, in a certain sense, as an ex-
cretion, the sac which holds them is as necessary to
the idea of an animal as muscles, bones, or ten-
dons. The oft-quoted dictum of John Hunter,
that “fat is no part of an animal,” is spoken in
~ the character of a chemist merely, and must not
be robbed of the truth it contains by being wrongly
applied, or understood too literally.

As a constituent of the bodily frame, fat has im-
portant duties to perform. 1t fills up those an-
gular spaces which the mechanical form of parts
most convenient for motion leaves between them.
Thus it acts as a pad on which the eye may revolve
with fluency. The form of the heart, if it consisted
of 1ts muscular structure only, unfits 1t for moving
freely in a confined space, and the periodical alte-
rations in shape would cause a most inconvenient
amount of friction. It is, therefore, padded into
a smooth rounded form by adipose tissue. The
same purpose appears to be answered by the omen-
tum and the mesentery, by the fat-vesicles in the
Haversian canals of bone, and in the spinal canal,
in the interspaces of the joints, in the muscles of
the palm, &e.
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Fat answers, also, the purpose of retaining warmth,
and so enabling the body to be less exhausted by
its exertions in the production of heat. Therefore
are the natives of cold regions more thickly clothed
with this defence, and, by the quantity of it they
possess, attract man’s cupidity to the frozen Poles.
So in winter, the hibernating animal, unable to
keep up his heat by a continuous supply of food,
is guarded against the destructive effect of cold by
fat, and presents the anomaly noticed by the Roman
poet, —of being in best condition when he has
nothing to live upon but sleep :

Tota mihi dormitur hiems, et pinguior illo
Tempore sum, quo me nil nisi somnus alit,

says Martial’s dormouse.® It is remarked by Pro-
fessor Barkow, that creatures whoseexternal covering
protects them from cold during hibernation, lose
much less weight when exposed to the air than
those whose skin i1s more transpirable. Thus, a
snail, weighing on the 6th of January eighty-five
grains, on the 2d and 20th of February had un-
dergone no appreciable change, and on the 8th of
March weighed eighty-four grains and a half.

But a toad, on being dug up, lost three grains in
a quarter of an hour.

A similar observation on a hedgehog showed a

* Martialis Epigr. xiii, 15.
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loss of nearly three ounces between the 19th of
January and the 26th of Aprnl.* To prevent this
loss, the toad buries himself deep in the ground;
and the hedgehog and the dormouse, which cannot
retreat so far from the frost, are very thickly
covered with fat, some of which they can afford
to lose without destruction.

Besides these mechanical duties of facilitating
motion, and acting as an external defence from the
cold, fat appears in many cases to perform the
chemical office-of supplying fuel to the respiration,
and so in another way contributes to keep up the
anmimal heat. 1t serves, in fact, as a store-house of
carbon for the use of the lungs. When cut off
from the supply of food, an animal would soon be
consumed by the hungry flame of vital heat, were
there not something to burn besides his own person.
Fat affords, in this case, a power of resistance to the
overpowering continuous force of one of the func-
tions of life. Thus the tadpole, from the fourteenth
day after its exit from the egg, to the time of the
alteration of its respiratory organs at the period of
becoming a frog, contains daily more and more
fat in the abdomen; but immediately after this
change all the fat rapidly disappears.+ The animal

* Barkow, Ueber Winterschlaf nach seinen Erscheinungen
im Thierreich dargestellt. Berlin, 1846.
T Philosophical Transactions, vol. xlviii. p. 301.
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would probably, without this fat, be unable to bear
the strain upon the constitution which the loss of
the tail must occasion ; but, by possessing such a
reserve, can resist the new influences to which its
body has not yet become habituated.

Similar stores of fat are accumulated in the
bodies of the Herbivora, while animals which feed
upon flesh are spare and lean. The food of the
horse is deficient in carbon compounds capable of
absorption into his system : he can extract but little
from 1it, however much and often he eats. 1f he
was debarred for a short time from his pasture, the
respiration must be supplied with fuel from his
own substance. Fat, therefore, clothes his organs,
and shields them from the consuming fire of respi-
ratory absorption.  But the Lion and the boa take
in so much carbon in a state of combination at
one meal, that the accumulation of 1t in the blood
suffices to prevent for a long time the combustion
of the muscular fibre. They have, therefore, no
occasion for reserves of fat, and exhibit that pro-
portionate leanness which suits so well their active
predatory habits.

This method adopted by Nature, of providing
against the effects of a new chemical action in
altered circumstances of the body by means of
saving up a quantity of fat for the occasion, we
may also see exemplified in our own race. For the
first three days at least after birth, the human
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infant, i spite of the addition made to 1ts substance
by food, loses in weight to a considerable extent ;
consuming, in fact, by the novel function of respi-
ration, matters previously unacted upon by oxygen.*
It is not till the fifth or sixth day that 1t has got
sufficiently used to its new life to assimilate enough
to begin growing upon.¥

Were a treasure of fat not provided against this
contingency, injury to the tissues, and probably
death, would follow.

It was such facts as these that induced the older
Greek philosopers to conjecture that the intention
of fat is to sustain the animal heat by combustion,
“in the same way as oil supplies the flame of a
lamp, and when that flame 1s less powerful, less
required, that the fat is laid by as in a treasure-
house.”} I designedly translate from Galen,
who is quoting the words of an ancient phi-

* Does not this interesting fact explain in some degree
that change of feature which all must have noticed during the
first week of existence P—that change, T mean, which often
enables us to observe a likeness to one or the other parent in
the new-born, which likeness, when we see it the next day,
has vanished.

+ Professor Hofmann, of Munich, in the *“ Neue Zeitschrift
fiir Geburtskunde.” Derlin, 1849.

T Tobrov (tb Aiuwapdv) uev é&v 7als Tpodals mepiéxeabar,
katavallokesfar B¢ Omd Tijs év quiv Oepuaclas, Somep TodAaioy
Imb Ths Aoyds, fis &ppwoTov ywouévys, &fpolleabar kard TV
cdua,—Galeni de Simpl, Medicam, Facult ii, 20,





























































































































































































































































































































































































































































































































































































