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kept going for an indefinite time in a perfectly sutis-
factory way. Even further than this: as a result of
treatment, in which the exclusion of starchy and
saccharine articles constitutes an essential part, the
capacity for partaking of carbohydrate food without
leading to the escape of sugar, may in the course of
time become to a greater or less extent restored.

I think it will not be denied that the principle
advocated by Prout has constituted the guiding
principle, up to recent times, of dietetic treatment in
our own country. In France, if we substitute
Bouchardat’s name for Prout, the position is the same.
Bouchardat, whom I several times met and conversed
with, T know, strongly insisted upon the exclusion as
far as practicable of carbohydrate matter from the
food of the diabetic.

During the last few years, it is true, the proposition
has been started in Paris, based upon the glycogenic
doctrine, that starchy matter should be specially made
to enter into the diabetic diet. Sugar, itis contended,
is required for consumption by the tissues, and carbo-
hydrate food, it is said, should therefore be given to
meet this requirement. Potato is named as the form
of carbohydrate food that should be administered.
The influence of this teaching has not altogether
escaped extension to this side of the English Channel,
and not long ago I heard at one of our Societies in
London a distinguished physician not only saying that
potatoes should be given, but entering into minute
particulars concerning how they should be cooked !

To plain-thinking persons it will seem rather an
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over, bears the closest resemblance to the phenyl-
osazones of the sugars, discovered by Emil Fischer.

These facts appear, therefore, to point unmistakably
to the view that the cupric oxide reducing substance
in question is a sugar, and such indeed is the opinion
very justly expressed by Dr. Pavy, who draws infer-
ences from his experiments of great importance from a
physiological point of view, which need not, however,
be discussed by me.

Despite the above-mentioned positive evidence thus
brought forward by Dr. Pavy in support of the view
that the cupric oxide reducing substance 1S & sugar,
this conclusion has been called into question and, to
some extent, challenged by D. Noél Paton in a
polemical paper published by him in the ¢ Edinburgh
Medical Journal’ (ibid., December, 1894). One of the
complaints raised by Dr. Paton is that no analytical
data as to the composition of the osazones have been
furnished by Dr. Pavy, and, in the absence of such
evidence, he is unable to accept the conclusion that
the osazone is derived from a sugar, since many other
compounds besides sugars are capable of forming
osazones.

It would be encroaching on ground which properly
belongs to Dr. Pavy were I to attempt to answer one
of the objections raised by Dr. Paton. At Dr. Pavy’s
suggestion, however, I have undertaken the examina-
tion of several samples of the osazomne, prepared In
his laboratory in the manner already described, with
the view of establishing the composition of the sub-
stance and of further characterising it. I have also
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of the liver as the result of the experiment deserves
consideration.”

Seegen quotes these authorities fully, and discasses
the bearing of their work upon his own, but I cannot
find any reference made to experiments on the rela-
tive state of portal and hepatic blood by Bock and
Hoffmann. Nor are they to be found in the abstract
of what they say given in ¢ Virchow-Hirsch Jahrb.,’
1874. Experiments, however, are mentioned on the
offect of isolation of the liver from the circulation,
nd these will fall under consideration below. Bleile
(¢ Archiv f. Anat. u. Physiol.,” 1879) found that the
amount of sugar in his experiments was greater in the
hepatic than in the portal blood if the vena cava was
stopped, whilst the reverse was observed when the
vena cava was left free. The result he considered
was attributable either to (1) accident, (2) admixture
of blood containing less sugar with that of the hepatic
vein when the vena cava was left free, or (3) the effect
of the disturbance of the circulation by the operative
manipulation necessary. The remark touching Abeles
I may allow to stand where Dr. Paton has left 1t.

We are next taken to the side of the question con-
nected with the isolation of the liver from the circu-
lation : ¢ there is yet further strong evidence that the
Jiver is constantly pouring sugar into the blood.
Bock and Hoffmann have succeeded in excluding the
liver from the circulation in dogs, and they find that
the blood rapidly becomes free from sugar. Min-
kowski, taking advantage of the communication be-
tween the portal vein and the renal vein in the goose,
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forty-four minutes if they isolated the liver from the
circulation by blocking the inferior cava above the
renal veins, and ligaturing the cceliac axis and mesen-
teric arteries, and then the portal vein; and after
seventy-nine minutes if with the blocking of the
inferior cava they tied the aorta above the cceliac axis
as a preliminary operation to tying the portal vein,
The amount of sugar normally present in the blood
they give at 7 to 11 per 1000, an estimate which
stands in strict accord with my own observations,
and in contrast to the results of Seegen. With
the amount of sugar here implied as existing, and
the time elapsing for disappearance, it may well be
asked what possible significance can these experiments
possess in relation to the occurrence of sugar destruc-
tion as a necessary part of the assumed glycogenic
function.

Minkowski’s experiments (°Archiv fir experi-
ment. Pathol.,” 1886) on the extirpation of the liver in
geese were, as far as their primary object was con-
cerned, conducted in relation to the question of the
formation of urea. They were, however, inciden-
tally turned to account for the observations made
upon the question of sugar. As the result of the
operation, it is stated that the blood in the course of
a short time was found free from sugar. Dr. Paton
makes bold to assert, ¢ There can be no two interpre-
tations to these experiments;” but what does Min-
kowski himself say ¢ Inspeaking of the cause of the
disappearance of the sugar, he considers it doubtful
whether it was due to the absence of the liver
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the amount of carbohydrate present in pmteid matter
the term proteid diet gives an inaccurate impression.
Thers is no such thing as a pure proteid maintenance
diet. Animal food which gives the nearest approach to
it contains other sources of carbohydrate besides cleav-
age calboh}rdmte from proteid matter. I distinctly
affirm this in my work, stating under the head of
animal food as a source of glycogen in the liver
(p. 118), “Flesh and other animal substances con-
sumed as food can be shown by analysis to contain
free carbohydrate under the form of sugar, and to
some estent also of glycogen. Sugar from these
sources will, as the result of the ordinary operations
of alimentation, reach the portal vein, and thence the
liver.”

As regards glycogen being constantly removed
from the liver, my view is to the effect that it is
applied by protoplasmic action within the hepatic
cells to fat and proteid formation as circumstances
require ; and looking at the length of time thatelapses
under absence of food before complete disappearance
occurs, there is no ground for considering that there
need be more than a slow removal ordinarily taking
place, which the carbohydrate derivable from animal
food would be quite adequate to meeting. The posi-
tion as regards removal here conceived as existing
1s very different from that implied by the glycogenic
doctrine. In the case of animals to which the puri-
fied proteids have been exclusively administered by
way of experiment, glycogen, it is stated, has been
found in somewhat greater amount than under star-
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«Ts hepatic glycogen changed to glucose in the
normal state of the animal? Pavy argues againsst
this as follows. In the first ten or twelve minutes
after death 10 or 12 parts per 1000 of sugar 1s formed.
At this rate all the glycogen would disappear in three
quarters of an hour. Hence, if amylolysis goes on
at the same rate in the living animal (we have in the
¢ Philosophical Transactions’ argued against this),”
[no, what Dr. Paton has argued against 1s that 1n
the absence of vitality amylolysis does not go on at
the same rate as under the influence of the existence
of vitality] in starvation, sugar would not be found
in the liver (he himself contends against the view
that it is so found)” [Dr. Paton incorrectly intro-
duces the word “sugar” for glycogen (pp. 144-5),
and then founds a cynical remark upon what he
wrongly puts into my mouth] ¢ because the glycogen
would all be used up. Surely he is the last person
to use this argument, since he himself contends that
carbohydrates are yielded by the splitting, of the
proteid molecule, and proteids are constantly splht
up during starvation.”

Surely Dr. Paton must have imperfectly grasped
the situation. I distinctly contend, in opposition to
the prevailing view, that the liver is not a proteolytic
organ, saying at p. 121: “ Authorities speak of gly-
cogen taking origin from proteid matter within the
liver by a proteolytic action exerted by its cells. It
has been in this way considered that the presence of
glycogen is to be accounted for under subsistence
upon animal food. I have shown, however, that




















































































3 ) 5
I L T i























































