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the natural form in which carbohydrate is taken, We may
seriously question whether peptonised milk has any advan-
tages as a nutriment. The mixed products of digestion intro-
duced into the stomach call forth gastric juice and ordinary
mi!k calls forth less than any other food. Since in disease
milk is digested normally, there seems to be no need to substi-
tute for it a partially digested fluid which will increase the
gastric activity unnecessarily without any corresponding
benefit to nutrition and with the possible disadvantages
mentioned above, Peptonised milk does not clot in the
stomach like ordinary milk ; but the formation of a hard clot
from natural milk can be Zgrevﬂntad by dilution or by adding
20 cubic centimetres of 25 per cent. sodium citrate to each
litre, or to some degree by thickening it. We must also
remember that if albumoses or peptone be present in any con-
siderable quantity in peptonised milk their bitter taste
comes noticeable.

FATE oF PROTEID.

When any quantity of proteid has been digested there is
an early excretion of urea—i.e., within 24 hours an amount
of nitrogen corresponding to that ingested appears in the
urine, except in such cases as are laying on flesh. Panum
showed that half of this urea excretion may occur within seven
hours and in some cases the elimination is more rapid still.
This fact suggests that the proteid taken in has not been
built up into body tissue and thus the view has forced itself
upon observers and has especially been urged by Folin, that
this rapidly excreted nitrogen is not needed by the bedy for
structural purposes and hence the proteid containing it is
hydrolysed and the nitrogen excreted. The rapidity with
which the elimination of nitrogen takes place is explained
when we consider the probability that proteids are absorbed
not as peptone but as amido-bodies and such simpler deriva-
tives, the hydrolysis referred to above taking place chiefly
in the intestine, and that such a proportion of these absorbed
substances as is not needed to build up tissue is not recon-
verted into proteid at all but turned at once, as regards its
nitrogenous moiety, into urea, aod excrefed in the urige.
The fate of the non-nitrogenous carbon-containing moiety is
not definitely known, but it is no doubt oxidised to furnish
energy in the same way as carbohydrate and fat. The
hydrolysis of proteid involved in splitting off its nitrﬁgn
may take place with very little loss of energy, leaving
most of the available energy of the original proteid
in the carbonaceous part. The suggestion naturally
follows that this excess proteid may be replaced by
carbohydrate or fat which, while serving equally well
for the production of heat and energy by oxidation, would
not throw upon the excretory organs the work of eliminat-
ing nitrogenous material, Experiment bears this out.
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woman who was also receiving food by the mouth, Branden-
burg concluded that only one-third of the casein of milk
was absorbed, and other observers have also reported
unfavourably on casein. In 1903 Ehrstrim investigated
this point afresh. He points out that O, Cohnheim
has shown that casein can be directly broken down by the
erepsin of the intestinal juice without previous peptonisa-
tion, while other proteids cannot. On the other hand, it is
probably more easily acted upon by bacteria. The following
enema was administered two or three times a day to a
patient with carcinoma of the cardiac orifice: 50 grammes
of dextrose, 150 %‘ln:;mmes of warm milk, and 15 grammes
of proton (a combination of soda with caseinogen). This
bas a heat value of 350 Calories, No abnormal fermen-
tation was observed. An analysis of the fmces showed
that 80 per cent, of the nitrogen was absorbed., He
believes that the caseinogen was really broken down—
that is, digested—in the bowel. If this substance be
introduced into the blood directly it appears in the
urine, but a frequent examination of the urine showed
that this did not occur. Bial mentions a research
by Zehmisch, which I have not read, in which enemata
were given consisting of milk, eggs, sugar, and salt.
The proteid and fat were very badly absorbed, the
figures for absorption being: 1°5 per cent. proteid, 6 per
cent. fat, 67 per cent. sugar, and 31 per cent. salt. These
results are exceedingly unfavourable except as regards the
sugar. Bial made one-day observations upon himself on two
occasions with a 10 per cent. solution of Witte's peptone.
He found that 50 per cent, was absorbed and if alcohol were
added 66 per cent., and recommends the following enema :
peptone, lactose, and absolute alcobol, of each 25 grammes ;
tincture of opium, ten drops; and water up to 250 cubic
centimetres ; to be given three times daily. The enema
contains no fat.

Boyd and Robertson have recently carried out some very
useful observations. Six patients were observed for six days
each and different enemata were given, six hourly, no food
being taken by the mouth, and the urine and fwmces being
analysed daily. They found that very little proteid in the
form of milk and eggs is absorbed from the bowel. From 30
to 70 grammes were given and from 4 to 14 were absorbed.
In two cases when the white of one egg was given just as
much was absorbed, 9 and 16 grammes, as in four cases
with the whites of two eggs in which 4, 7, 10, and 11

rammes were absorbed ; therefore no definite relation existed

tween the amount given and that absorbed. The highest
caloric value obtained in the day from proteid was 56 Calories.

With fat results much more favourable were obtained
than by previous workers. We have seen that Zehmisch
reported an absorption of 6 per cent. only and Munk
and Rosenstein in their observations on a patient with a
lymphatic fistula reckoned that about the same proportion
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periods four baths a day were given at a temperature of
23°5°C. The patient sat up to the neck in the water and
water was poured on to the head. The beneficial effects of
the treatment were distinctly shown in the nitrogenous
metabolism. If we take the average of the figures for all
the bath periods we arrive at the resunlt that the excretion of
nitrogen was less in each case during the bath periods and
the loss of nitrogen over the intake was less by 2'7 grammes
per day than in the P&ﬁcrds without the baths., This is not
an average of conflicting figures, for the same effect was
seen in each case, Z-7 grammes of nitrogen are equivalent to
16" 8 grammes of proteid and to about 89 grammes of flesh.
This comes to 267 grammes of flesh, or over nine ounces in
the three days. We may assume that the fat in the body
would also be spared to a considerable degree. The
analysis of the fieces showed that the nitrogen excreted in
this way was also less and therefore a more perfect absorp-
tion of the proteid of the milk took place during the bath
period. The same observer gave quinine in three cases for a
similar period and sodium salicylate in two cases for two-
day periods., These drugs caused an improvement in the
same way. This was more marked with quinine but in
neither case was it as great as in the bath observations,
Deucher ” also found that antipyretics, which lower the
temperature in typhoid fever, also lessened the loss of
nitrogen. Actunal nitrogenous equilibrium, however, could
not be attained.

These observations seem to show that tepid or cold baths
exert an influence upon the proteid breakdown in the direc-
tion of lessening it. The amount of milk supplied was two
litres or more, which would give a caloric value of 1400
calories ; since this would barely supply the needs, the body
might have been calling upon its own proteid for energy needs
for muscular movement, secretion, &c. We cannot exclude,
therefore, the possibility that the baths really produced their
effect upon metabolism by diminishing the subconscious
movements with the fall of temperature and thus lessening
the call upon the body tissue, and this might explain the
results without calling in any effect of the treatment upon
the direct poisoning action of the toxins on the proteid con-
stituents of the body. Indeed, we know that cold baths do
not shorten the period of the disease in typhoid fever and
may conclude from this that they do not intrinsically affect
the bacterial process,

In connexion with the question of baths in typhoid fever
it is of interest to compare a series of metabolism obser-
vations made for other purposes with a series in which
baths were given. In the **Digest of Metabolism Ex-
periments,” if we compare the figures of the excess of
nitrogen in the urine over the intake in the experi-
ments of Diakonov (1890), undertaken to investigate the

7 Yeitschrift fiir Stoffwechsel, 1908, p. 122,
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such forms as will throw no work on this organ at all.
Fats and carbohydrates answer this requirement and should
for a few days be supplied in the form of dextrin, dextrose,
rice, cream, and butter (von Noorden). In the more
chronic forms the excretion of nitrogenous material
from the kidneys is variously reported upon. Bartels (1877)
in granular kgnej' found that the excretion of urea was
normal. Fleischer (1881) affirmed that in chronic as well as
in acute Bright's disease there may be retention of nitrogen
even to seven grammes per day. Von Noorden and Ritter
found both in parenchymatous nephritis and in granular
kidney that in some cases there was retention and in others
nitrogenous equilibrium and showed that there is frequently
an oscillation of excretion, normal periods alternating with
periods of retention. A woman with granular kidney took
15'5 grammes of nitrogen per day in the food. The
urine contained 20°'1 grammes—that is, 4'6 grammes
more than that taken in was given out. Four days
later the condition was reversed and for five succeed-
ing days she retained 4°9 grammes per day. Again, obser-
vation of Mann's figures* shows the same thing. A man on
a diet containing 17'5 grammes of nitrogen for two days
retained 0'5 gramme and for three subsequent days ten
times this amount. Similar variations were observed in
other patients. Emerson®* noticed the same phenomenon, a
periodic increase of the nitrogen, albumin, and the total
quantity of the urine taking place. A comparison is suggested
with the spontaneous diuresis which occurs from time to
time in diabetes. It is evident that with these alternations to
reckon with none but observations extending over several
days can guide us. Miiller* found that jf more than nine
or ten grammes of nitrogen per day were given there was
liable to be retention. This observation is fully confirmed
by other workers. For instance, Kornblum's figures show
that a patient we?hing 62 kilogrammes for 11 days on
13'9 grammes of nitrogen retained 13 grammes per day,
but on a diet containing 15°'3 grammes retained three
grammes per day for four days. Emerson's figures also showed
delayed excretion of nitrogen on adding eggs to a milk diet
in parenchymatous nephritis. We bave seen that in normal
metabolism this does not usually occur. There seems to be
no essential difference between chronic parenchymatous
nephritis and granular kidney in this respect, except that
the granular kidney can often gradually adapt itself and
excrete a larger amount of nitrogen daily. The striking
unanimity of experimental resulls makes it clear that in
chronic diseases of the kidney a certain amount of nitro-
genous food can be satisfactorily dealt with but that an
increase is followed by an excretion which is much more

aw
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be cautiously added to this, raising the mazimum to from 85
to 90 grammes.

The estimation of the percentage of albumin in a single
specimen of urine is liable to fallacy, for the amount of
albumin is not constant during the 24 hours. Nevertheless, if
the whole day's urine be collected and the albumin esti-
mated daily variations in the percentage of albumin may
form a valuable guide to the progress of the case, as
Emerson has shown,”™ more so, indeed, than the total
quantity in the 24 hours., The actual amount of albumin in
chronic nephritis, if it be constant, though of use, as we
have seen, in constructing the diet, is of little prognostic
value. Emerson's experiments upon metabolism in albumin-
uria showed that as a case becomes chronic the percentage
of albumin tends to become regular.

Important results have been obtained by metabolic experi-
ments comparing the effect of the amount and nature of the
diet upon the albuminuria. The proteid in the urine is, in
the main, body proteid derived from the blood serum, as
shown by precipitin tests. Food proteids, such as egg
albumin, beef proteid, and lactalbumin, may be found In
the urine when these foods are taken, but only in small
quantities, If, as appears probable, the food proteids are
completely broken down in the intestine to non-proteid sub-
stances, to be subsequently built up again into body proteid,
we should only expect food proteid to occur in the urine
when some of it had been absorbed in an undigested form
from the alimentary canal.

The effect of food wpon albuminuria.—The evidence gm
to show that in granular kidney the nature of the food
makes but little difference to the albuminuria. if its amount
be regulated by the above principles, and no definite rela-
tion is found between the albumin and the food if the obser-
vations be carried on for fairly long periods. In acute
nephritis and acute exacerbations of chronic nephritis
this is not so. A rise in the amount of proteid given is
nsually followed by a rise in the albuminuria, Emerson’s
observations upon acute and subacute cases made over
considerable periods with determinations of the total
nitrogen metabolism are of interest. He found a parallelism
between the percentage of albumin and the temperature,
both tending to rise with ap unsuitable diet or with an
increase in the inflammatory process or with exercise. The
third important symptom going with these is a diminution
in the quantity of the urine. The nature of the food was
of greater importance than its amount—for instance,
the same percentage of albumin as before was excreted
in a case of amyloid disease when the milk was reduced
by half, but a sweatbread sent up both the per-
centage and the temperature. Perhaps the liver was also

3 Emerson: Loe. eit.
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diseased in this case. Even starvation did not affect the
albumin percentage to any degree. Raw eggs given with a
milk diet sent up the albumin but this is an unfair test,
for the same may occur in health from direct absorption.
In severe parenchymatous nephritis the albumin was lowest
with milk and rose when other articles were added. Milk
alone has the disadvantage that a greater amount of proteid
than necessary is given if more than from two to two und
a half pints be taken by the patient. But cream or sugar
or arrowroot may be added to this quantity without giving
more nitrogen and thus the caloric value be raised.

Actnal metabolism experiments as to the effect of different
meats in chronic nephritis have been made by several
observers, Prior® found that the addition of boiled eggs
to the diet did not increase the albumin in the urine, neither
did raw eggs when consumed with other food, but only if

taken alone—i.e., under conditions which cause albuminuria

in health, Offer and Rosenqvist™ found no difference
between red and white meat. Pabst's experiments® were
not, strictly speaking, metabolism experiments, but he
found that mutton, beef, veal, lamb, or fowl produced no
effect on the microscopical characters of the urine as regards
the number and nature of the casts present when compared
with milk of the same proteid content. Kaufmann and Mohr
investigated two cases of chronic parenchymatous nephritis
and three of granular kidney. or five-day periods they
gave a diet of 200 grammes of bread, 100 grammes of
potatoes, 100 grammes of butter, 500 grammes of soup,
and 325 grammes of either beef or veal to compare the
effect of red or white meat. In each case there was slight
. loss of nitrogen but the albuminuria and the cedema were
less with the beef. These periods were rather short and the
proportion of nitrogenous food was teo high, from 15 to 20
grammes of nitrogen appearing in the urine. In another
case excreting from 12 to 13 grammes of nitrogen in the
urine no difference in metabolism could be detected between
diets of constant nitrogen and caloric content supplied by
means of milk, beef, veal, and milk again in five-day periods,
one after the other. In older experiments, such as those of
Gregoriev,” similar observations with milk and meat lead us
to no definite results, because the amount of nitrogen in the
;iiﬂereni:. diets varied and the caloric value was often too
ow,

DMURETICS.

Bince the urea in the blood has been found to be increased
both in nephritis and in uremia and since we know that this
substance is an excellent diuretic, one would suppose that

¥ Prior, 15890, loc. coft.
33 Berliner Klinische Wochenschrift, 1899, 4 [bid., 1900,
# A Digest of Metabolism Experiments, p. 249,
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increase in the urine. In the latter if water be held by the
tissnes owing to the osmotic pressure of these electrolytes
and of the saline molecules, additional water taken would
cause increased secretion of urine. Experiment shows that
in the acute form of nephritis an addition of water increases
the cedema usually and does not a in the urine,**though
some cases of nephritis after the infectious fevers with
hematuria prove exceptions.

In parenchymatous nephritis many cases react to water by
passing it in the urine. Only experiment can ascertain
whether this be so or not in the individual instance. The
presence of cedema seldom means inability on the part of
the kidney to secrete more water. Hence, in the treatment
of such cases when wedema supervenes it is desirable to
add water to the daily diet and to find out whether
it be excreted in the urine or mot. If it be, this most
valuable of all diuretics will enable a portion of
the substances to be excreted, which by their osmotic
pressure may be holding fluid in the tissues and causing
the cedema. The experiments upon granular kidney with
abundant urine show that additional water is usually excreted
in the urine, But Kivesi and Rothschultz state the amount
of solid constituents is not increased, that is, a more dilute
urine is passed. Von Noorden has found that the granular
kidney can secrete urine of a normal specific gravity if water
be restricted, and he is an advocate of sach restriction,
holding that thirst arises from some undetermired cauvse, but
that the satisfaction of it by drinking is harmful, especially
to the vascular system,

We must remember, however, that the secretion of a dilute
urine more nearly isotonic with the blood than normal urine
involves less work on the part of the kidney cells.*® Galleotti
found that after the injection of sodium chloride into a dog
the osmotic pressure of the blood was not normal for 46
hours and the work done by the kidney was exceedingly
large, but that if the dog were given water to drink the same
result was produced in half the time with balf the
expenditure of work. Again, in Bradford's experiments **
when the total kidney tissue was much uced, the
animals secreted a large amount of dilute urine and, at
the same time, the blood became more watery and con-
tained more urea, a condition strikingly similar to that
in granular kidney. The production of dilute urine in large
quantity, therefere, in this disease is, as experiment would
lead us to expect, the way in which solids can be removed
from the blood with the least performance of work by the
kidney. Indeed, Beddard’s reference *’ to the experiments of
Bradford and of Ribbert applies equally well to the case of

42 Kovesi und Hothschultz, 1904 ; vide Lehrbuch der Pathologie des
Stoffwechsels, von Noorden, 1906.
a1 Galleotti, vide Beddard : Recent Advances in Fhyeinlogy, p. T17.
44 [bid., p. T21. 5 Thid., p. 722,















