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ON SOME POINTS IN CONNECTION WITH ANIMAL NUTRITION,
By DRr. J. H. GILBERT, F.R.S,, F.L.S.,, F.C.S.

A few days ago Professor M. Foster wrote to me to say that he
intended to bring the subject of nutrition forward on this occasion,
and asked me if I would take part n the discussion afterwards; and
as he and I had had a good deal of correspondence and conversa-
tion some little time since about the important question of the sources
of the fat of the animal body, I concluded it was probably to that
subject he wished me to devote my attention. At any rate, I looked
up hurriedly the materials which Mr. Lawes and myself have collected
in relation to that subject, and some allied points, and propose, with
your permission, to lay the facts before you shortly, although Pro-
fessor Foster has not given you his paper.

Thirty-five years ago, or more, I believe the view generally accepted
was, that the carnivora found the fat which existed in their bodies
ready-formed in the herbivorous animals they consumed, and that the
herbivora in their turn found all the fat of their bodies ready stored up
in the plants they consumed. About that time Liebig, in reviewing the
composition of vegetable food, came to the conclusion that this was
simply impossible, taking into consideration the amount of fat which
was stored up by many animals in proportion to the known quantities
inthe food. He put forward the view that the carbohydrates of the
food—starch, sugar, and so on—were important sources of the fat of
the herbivora. For a short time this view was opposed, but only for a
short time, by Dumas and Bouésingault, and some other experimenters
in France, though they afterwards accepted it.

The investigations of Mr. Lawes and myself, it must be borne in
mind, have always had an agricultural object, so that if they were
not conducted exactly in the way which the physiologist will say they
might have been, it has been because we had not the same object
before us, that is a purely physiological one. Very soon our own
experiments led us to believe that Liebig was right in his conclusion
on this point, but that he must be wrong on some other points in
relation to the feeding of animals which he so ably discussed. We
found it was pretty certain, from the consideration of the feeding experi-
ments, that some of the fat must have the source which he assumed.
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On the other hand, he assumed that the value of food to the animal
was measured by the amount of nitrogen which it contained ; that is
to say, he maintained that, in the formation of meat, in the formation
of milk, and in the exercise of force, the measure of the value of the
food required, for these purposes, was the amount of nitrogen it con-
tained ; and in the case of the exercise of force, the amount of urea
which was eliminated. We found, however, that we could give twice
or three times the quantity of nitrogen within a given time to one
animal as to another, both at rest, and that the amount of nitrogen
eliminated in urea was almost proportional to the amount of nitrogen
in the food, and had no direct connection with the amount of force
exercised.

The question of which of the constituents in the food, were of the
most importance for the exercise of force, and for the making of fat,
remained in this condition until the experiments instituted in Munich,
about 16 or 17 years ago, with Pettenkofer’s beautifully contrived
respiration apparatus, a model and drawings of modifications of which
are in the next room. I am glad that after very much trouble on my
part to get such an apparatus brought to this Exhibition, and entirely
failing, it has after all been sent by some one. It consists of a chamber
in which an animal can be put, and by a water wheel, or by some
other power, the air is gently aspirated through the apparatus, then it
passes through guages, and through solutions, which absorb the car-.
bonic acid, &c., and so the amount of air passing is gauged, and the
products of respiration are determined. It is not the apparatus itself,
but the results which it has brought out, which I wish to refer to on
this occasion. In 1860, Bischoff and Voit published their first results.
They kept a dog for many months without change as to movement,
‘without giving it any special exercise, but varied its food immensely,
and they found the urea eliminated was almost in proportion to the
amount of nitrogen taken in the food. But inasmuch as the then
existing view required this to be connected in some way with the
exercise of force, they explained that so much more force was exercised
in the actions within the body in dealing with the increased amount of
nitrogenous substance consumed ; so that after all the amount of the
urea eliminated was a measure of the exercise of force, although it
was in these internal actions, and not in the voluntary exercise of
muscular power. 1 was in Germany at the time that book came out,
and went to Munich, hoping to sce these gentlemen on the subject.
In conversation with Professor Voit, I ventured to call in question the
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