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QUALITY OF SWEETNESS. 3

as some authors affirm, of the drink being agan
discharged with little or no alteration, for the urine in
all that I have seen (and I believe it will universally
be the case) differed, not only from their drink, and
from every other fluid in the animal body, but was like
as 1if it had been mixed with honey or with sugar, and
had a wonderfully sweet taste.”

The property of sweetness 1s not a character that it
1s necessary to recommend in our day to be looked for
by the medical practitioner in order to discover if
sugar be present in the urine; indeed, if the recom-
mendation were made, 1t 1s not probable that it would
often be carried out. There are several ways now
known by which the point may be otherwise determined.

SPECIFIC GRAVITY.

From the specific gravity of the urine a rough con-
clusion can be drawn as to the existence of diabetes
or not, but it should not be relied upon solely. The
sp. gr. simply indicates the amount of solid matter
that is contained in the urine. Where diabetes mellitus
exists sugar is added to the solid matter naturally
present, and so the sp. gr. i8 raised beyond its natural
range. $Should only a moderate quantity of sugar be
present the sp. gr. would not supply much information,
because the proportion of solid matter naturally belong-
ing to the urine is subject under different circumstances
to considerable variation; but should the sp. gr. be
uniformly maintained at a height much beyond its
natural limit, and the quantity of urine be at the same
time excessive, diabetes may be presumed with pretty
fair certainty to exist.






SPECIFIC GRAVITY. 5

in the balance, the weight will, of course, be
more. The counterpoise of the flask must be placed
in the opposite scale with the weights. Suppose,
for illustration, the 1000-grain bottle to be used,
and to have been filled with urine. The glass stopper
of the bottle being perforated, allows it to be filled
without including any air-bubbles. Urine having been
poured in completely to the top, the stopper is applied
and will be permitted to sink into its proper place by the
displacement of fluid through its perforated centre. The
bottle is then wiped dryupon its exterior, and placed in
the balance with the counterpoise in the opposite scale.
The weight observed, let it be say 1040 grains, repre-
sents the sp. gr. If a flask holding 500 grains of
distilled water has been used, the weight observed
requires to be doubled to get the figures in the way
they are given.

In the ordinary examination of the urine such
minute preeision is not required as to necessitate the
use of the balance; and it is rarely employed, as the
plan about to be spoken of affords a much quicker
means of arriving at the information required.

The hydrometer or wrinometer 1s an instrument the form
of which is shown at fig. 2. It is to be procured in both
glass and metal, but on the score of greater cheapness,
and there is a considerable difference in the price of the
two, glass ones are most commonly used. Its opera-
tion depends upon the principle that bodies floating
in a liquid displace a bulk equal in weight to them-
selves. The lower bulb is weighted so as to cause the
instrument to sink nearly to the top of the limb when
placed in distilled water. In a heavier liquid it does
not sink go far—so much of the limb, in other words,




6 DETECTION OF SUGAR.

18 not immersed, or so much fluid displaced. The
descent of the instrument thus varies according to the
density of the liquid in which it is immersed, and the
Immb 1s provided with a scale representing the various
degrees within the range that is likely to be encoun-
tered,

Fig. 9 All that is necessary in using
the urinometer is to immerse the
instrument into the specimen of
urine to be examined, and when
it 18 floating steadily to note the
degree on the secale that is on
a line with the surface of the
hiquid. This denotes the sp. gr.
of the urine. Should the degree,
for instance, be 25, the sp. gr. will
be read off as 1025. On account
of the limited space at disposal
in the limb, the last two figures
only are mtroduced on the secale.

With a correctly registering in-
strument, the mdications of the
urinometer may be looked upon as

quite aceurate and precise enough

et for all ordinary purposes. It must
unfortunately be said, however, that it is rare to meet
with an instrument that is correct throughout its entire
register, and many are to be come across that are even
several degrees out in some part or other of their
scale. This arises from the low price at which they
are got up for sale, not allowing proper time to be
oiven to secure a correct graduation. The usual plan
adopted is to mark omly the two extreme points from



SPECIFIC GRAVITY. 7

observation, and to separate the intervening space into
regular divisions. Any inequality in the calibre of the
limb, and it is scarcely likely to be true throughout, will
necessarily lead to a faulty graduation in proportion to
its extent.

It has often come across me to hear of instruments
unpardonably incorrect, and I have several times known
serious mistakes committed by reliance having been
placed upon the indications they have afforded. As
an instance in point, a medical practitioner from the
country, on consulting me about himself, mentioned that
some time previously he had been led to suspect that he
was suffering from diabetes, from having experienced
some of the characteristic symptoms of the complaint,
but concluded that his suspicions were unfounded
upon examining his urine with the urinometer in his
possession, and finding that the sp. gr. indicated was
not outside the natural range. His symptoms increas-
ing, he was afterwards induced to get his urine
examined by a neighbouring medical man, and then it
was discovered that he really was labouring under
the disease. His own urinometer, he told me, had
indicated a sp. gr. not very much over 1020, when the
actual sp. gr. of his urihe was about 1040, He had
gone on for about two months before he discovered
that he had been thus misled.

I have known also examples of a converse kind to
occur. Diabetes has been assumed to exist, and the
patient has been placed and kept for some time upon
the dietetic treatment for the disease before the error
has been discovered.

It is much to be deplored that the urinometers sold
are so little to be depended upon for accuracy as they






LIQUOR POTASSE TEST. 9

of a fluid to a given point these bulbs are admirably
adapted, but for indicating the density that exists
they are not very convenient, as beads of different
densities require to be tried until the one is found
which neither sinks nor floats.

LIQUOR POTASSXE TEST.

This is also commonly known as Moore’s test, from
the name of its proposer. It 1s founded on the de-
composition that grape sugar undergoes at a boiling
temperature in contact with an alkali. Glueie acid is
first formed, and afterwards converted into melassic
acid, the solution of which presents a dark brown,
or in a concentrated form a black, colour.

For the application of the test, let about a drachm
or a couple of drachms of the suspected urine be
placed in a test tube, and be treated with about half
its bulk of liquor potassee. Heat 1s then to be applied
by means of a spirit lamp, and should sugar be present
the contents of the tube will soon acquire a brownish
colour, which is found to become more intense as
the boiling is continued. Where the quantity of sugar
15 not large the tint assumed is somewhat similar
to that of dark-coloured sherry, but when large the
colour is very much deeper.

For the detection of diabetes this test will answer
the purpose, but it is not one that is adapted for the
prosecution of physiological research. Where small
quantities of sugar are being dealt with, something
giving a more decided indication than that afforded by
a slight difference of shade in colour constitutes what
15 needed.






COPPER TESTS. 11

COPPER TESTS.

Grape sugar is endowed with the power of exerting
a de-oxidizing action upon several metallic solutions.
The oxides contained in them are reduced by its in-
fluence either to a lower state of oxidation or, it may
be, to the metallic state altogether. This property is
sufficiently characteristic of sugar amongst organic
bodies to render such metallic solutions valuable agents
as tests for its detection. They are also available for
effecting its quantitative determination. Solutions of
copper, mereury, silver, gold, and platinum, are amongst
those that are acted upon by sugar. Copper, however,
1s the metal the preparations of which may be con-
sidered to be the best adapted for the purposes of a
test, and it is to these only that I consider it necessary
here to refer.

There are various forms of eopper test in use, but in all
of them the principle of action is the same. The oxide
of copper, which must exist in the test in a free state,
is reduced in contact with grape sugar at a boiling
temperature to the. condition of suboxide. It gives
up half its oxygen, and falls as a yellow, orange-yellow,
orange-red, or brownish-red precipitate, according,
apparently, to the state of hydration: at all events,
where only a small quantity of sugar exists in the
liquid examined, the precipitate presents more or less of
a yellow colour ; whilst when a large quantity is present,
the colour observed is orange-red or even reddish-
brown,

It is only with grape sugar, and not cane, that the
copper test reacts. If it be wished to look for cane






CUPRO=-POTASSIC TEST SOLUTON. 13

oxide produced being obscured by the undissolved prot-
oxide that is diffused around.

Copper test solutions—When an alkali is added to a
solution of sulphate of copper a bulky precipitate, con-
sisting of the hydrated protoxide of copper, 1s thrown
down. No excess of the alkali redissolves this precipi-
tate when the alkali and the salt are alone brought
together. Should some kind of organic matter, however,
happen to be present, then the precipitated oxide is found
to be dissolved by the alkali added in excess. Thus,
the oxide of copper in a pure state is not soluble in an
alkali; whilst, in contact with organic matter free solu-
bility, on the other hand, is the result. Hence the reason
in the employment of Trommer’s test that, under the
presence of sugar, the precipitated oxide disappears
and a elear blue liguid is produced on the addition of
the liquor potassz in excess.

With the aid of organic matter, then, a liquid is pro-
curable m which free oxide of copper is held in solution.
The organic matter selected for use must necessarily
not have the power of effecting a reduction of the oxide
at the temperature of boiling, otherwise the test by
itself would give a reaction. Tartaric acid is of the
kind required, and constitutes the agent that is ordi-
narily employed.

There are various forms of copper solution employed
as tests for sugar. They all, however, it may be said,
essentlally consist of oxide of copper held in solution
by an alkali through the medium of organic matter
which, unlike sugar, has not the property of exerting a
de-oxidising influence at the temperature of ebullition.
Barreswil’s liquid, which constitutes a much used form
of sugar test on the Continent, is made with sulphate
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PRECAUTIONS NECESSARY IN USING COPPER TESTS. 1O

ment as a quantitative test, the greatest exactitude is,
of course, required in its preparation.

A test liquid may be conveniently prepared, where a
small quantity only is required, by pounding together
five grains of sulphate of copper and ten grains of
tartrate (neutral) of potash, and dissolving in two
drachms of liquor potass@. A clear deep blue liquid
is formed, which answers quite as well for the detection
of sugar as any other form of copper solution.

It is necessary to be aware of the fact that all the
copper solutions are liable, after having been kept for
some time, and especially when kept exposed to the light,
to allowa slight reduction to occur on full boiling without
any sugar being present. Some change must evidently
have taken place in the fluid itself. Probably the amount
of free alkali has been diminished by being converted
into a carbonate, for the addition of free alkali restores
the hiquid to a proper state. It is only a slight deposit
that occurs from this circumstance, one that could not
be mistaken for the reaction of strictly diabetic urine,
although it might lead to the inference that a trace of
sugar existed. The state of the test can very easily be
ascertained by boiling a little of it in a test tube alone.
As a matter of precaution, this, after the fluid has been
made beyond a few weeks, should be occasionally done,
imn order to see that it is in a proper state. Should
any change be noticed on its being boiled, the addition
of a fragment of caustic potash will render it as fit as
ever again for use.

Sugar is not quite the only organic principle by
which the copper test is reduced. Its reaction, there-
fore, cannot be taken as affording an absolutely posi-
tive indication that sugar is present. It is stated that







CONDITIONS INTERFERING WITH REACTION OF COPPER TESTS. 17

combined ammonia contained in urine is often suffi-
cient to obscure at first the presence of sugar when
the quantity does not happen to be large. 1 have
often noticed on examining urine—I do not mean
diabetic urine, for this, unless albumen be present,
always gives a neat reaction at once—that no change
has at first resulted, whilst after boiling for some httle
time a copious amount of suboxide has fallen. Ammonia
has been recognised escaping from the test tube, the
potash contained in the test liquid having set 1t free
for it to be driven off by the heat employed. After a
little boiling the test has changed to a yellow or brown-
ish-yellow colour, but without any deposit being pro-
duced, there being still sufficient ammonia present to
hold the suboxide in solution. By further boiling the
remaining ammonia has been expelled, and then the
precipitate has appeared.

The presence of albuminous matter also interferes
with the reaction of the copper test; and it is pro-
bably to the generation of ammonia, as a produet of
decomposition produced by the influence of the alkali
contained in the test, that the effect is attributable.
I have known the existence of albumen conceal the
presence of sugar in urine where even a considerable
quantity has existed. Should a negative result be
obtaimed on testing a liquid containing albumen, the
albumen must be separated and the liquid again exa-
mined before it can be pronounced to be free from
sugar.

In the case of urine the separation of albumen may
be effected with the greatest facility, all that is ve-
quired being to submit the specimen to boiling and
filtration. With blood, however, and other animal
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PREPARATION OF BLOOD, ETC., FOR TESTING, 19

enough is used to secure that this is completely
effected. The presence of sulphate of soda in the
filtered liquid in no way interferes with the subsequent
application of the copper test.

The use of animal charcoal has also been recom-
mended for preparing a specimen of blood for testing.
It 1s well known to enjoy an extensive absorbent
power; but, according to Bernard, glucose forms a
principle that it does not take up. Hence by its
means, according to the same authority, albumen and
colouring matter may be removed from blood ; albu-
men and uric acid, from urine; and caseine and fatty
matter, from milk; leaving whatever sugar may be
present to pass through the filter and be contained in
the filtrate. I have several times tried this process,
but my experience does not lead me to recommend it
for use.

For examining a solid material, such as the substance
of the liver, &c., a suitable liquid may be obtained
for testing, either by making a plain decoction of it;
or else, by pounding it in a mortar with nearly an
equal bulk of sulphate of soda, and then heating and
filtering in the same manner as was recommended for
blood.

The copper test is a very delicate one, and will
display the presence of minute quantities of sugar in
urine without any preliminary preparation. Where,
however, an Exceedingly minute quantity is being
looked for the urine may be concentrated by evapora-
tion, and treated with an excess of acetate of lead to
get rid of colouring and other solid matters in the form
of precipitate. The lead contained in the filtrate,
belonging to the excess of acetate employed, 18 best
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FERMENTATION TEST. o1

living cells constituting a low form of vegetable growth
which has received the name of Torula cerevisie.
Through the influence of the changes attendant upon
the growth of these cells, an alteration in the grouping
of the elements of grape sugar ensues : in other words,
a re-arrangement, unattended with either loss or gain,
takes place, which results in the production of alcohol
and carbonic acid.

The property of undergoing the alcoholic fermentation
must certainly be looked upon as constituting the most
characteristic one possessed by sugar. It was formerly
thought, indeed, that a body which was susceptible of
conversion into alcohol and carbonic acid in contact with
yeast might be regarded as sugar, but the researches
of modern times have shown that such a doctrine can
be no longer held to be strictly true. It seems from
the investigations of Berthelot, a French chemist of
eminence who has devoted much attention to the
‘chemistry of the sugars, and whose statements are
entitled to the greatest comsideration, that there are
other substances, viz. glycerine, mannite, dulcine, and
sorbme, which are capable of undergoing the alcoholic
fermentation in contact with yeast. From this it would
follow that the oceurrence of the alcoholic fermentation
cannot now be looked upon as affording an infallible
indication of the existence of sugar.

For the application of the process of fermentation as
a test for sugar, some sort of apparatus is needed. A
contrivance that will be found to answer conveniently
for the purpose is shown in the accompanying repre-
sentation, fiz. 4. To an ordinary test tube a tightly
fitting cork is adapted, through which a piece of bent
glass tubing passes, as shown in the sketch. The urine
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FERMENTATION TEST. 23

1t is next to be' removed from the water and shaken
freely. Carbonic acid being a gas which is absorbed
by potash, it follows that if this should constitute the
gas that has been generated, a vacuum will be formed
in the interior of the test tube; and thus, on immersing
the mouth of the tube a second time under water and
removing the thumb, the water will rush up and occupy
the space in the interior,

To detect the aleohol, the liquid in which the
supposed fermentation has taken place is kept in a
warm situation for the completion of the process to
occur. It is then placed in a suitable apparatus and
submitted to distillation. When about a third has
passed over, this is taken and mixed with unslaked
Iime and placed in a test tube fitted with a perfo-
rated cork, through which a piece of glass tubing
drawn out at one end to a pointed extremity passes.
On the application of heat any alcohol that may be
present is driven off in a tolerably pure form, and may
be set light to as it escapes from the pointed extremity

of the fine glass tube, when it will be found to burn-

with a pale blue flame, which is almost invisible in
bright daylight. The water is detained by the lime
within the test tube.

Another process, and a far more delicate one, for the
detection of alcohol is with the bichromate of potash
and sulphuric acid. To a moderately strong solution
of bichromate of potash a little concentrated sulphuric
acid is to be added. Chromie acid is liberated, and a
deep red-coloured liquid produced. The first few drops
of the product of distillation from the liquid supposed
to contain alcohol are allowed to fall into the prepared
fluid, and should alcohol be present it will assume with
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GROWTH OF THE TORULA CEREVISLE, 29

which is shown at fig. 5) becomes developed. The
discovery of this fungus upon microscopic examination
sometimes leads to the disclosure of the existence of
sugar in specimens of urine where its presence had not
previously been suspected. This is the reason that it
is referred to here, for it is scarcely as an applicable
test for sugar that the development of the Torula cere-
visice can be spoken of—in the first place, because of

Fra. 5.

Sporules of Torula cerevisice (Hassall).

the uncertain time that elapses before the fungus may
be recognisable ; and next, because the Torula cerevisice,
in its early or sporule stage of growth, that in which
it 1s most frequently seen, so closely resembles another
fungus, the Penicilium glawcum, that the two, it is
asserted by good microscopists, cannot be safely pro-
nounced as distinguishable from each other. The
Penicilivim glawewm is a very common fungus, being
that which imparts the mildewed appearance so fre-
quently presented by decaying vegetable and animal sub-

|
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BY THE CUPRO-POTASSIC SOLUTION. 27

by its reducing effect upon the test solution, which 1s
of an aseertained strength. Tt is, in fact, by what 1s
termed volumetric analysis, a mode of analysis that
has deservedly come of late into very extensive use,
that the determination 1s carried out.

The cupro-potassic solution, accurately prepared
according to the directions given, is of such a strength
that 100 minims are just decolorised by half a grain
of grape sugar: or, to put it in other
words, the oxide of copper contammed in
100 minims of the solution is all just re-
duced to the state of suboxide by the half
gram of grape sugar.  The valuation
here given was obtained by actual exa-
mination with a specimen of grape sugar
specially procured for the purpose, and
weighed after having been thoroughly
dried in a steam oven.

Fi1a. 6.

In order to represent the manner in
which the analysis is performed, let us
suppose that a specimen of diabetic urine
18 placed before us for examination, and
recount the steps that are adopted.

In an ordinary uncontrolled case of
diabetes the urine is too highly charged
with sugar to operate with conveniently
alone, and therefore it requires to be in
the first place diluted to a known extent
with water. For the process of dilution I
generally use a tall narrow glass, such as is
represented at fig. 6, which is eraduated

; ':1'I'.'|:]L|;|'.c5|1_;_-"|:l:=r~i
mto 100 equal measures. The measureg  for dilution.

represent no particular quantity, all that is required



28 QUANTITATIVE DETERMINATION OF SUGAR

being that they should be exactly equal to each other.
Where there 18 reason to believe that the urine is in a
highly saccharine state, it 1s best to dilute it with as
much as four times its bulk of water. The glass, say,
18 to be filled up to 80 measures with water, and after-
wards to 100 with urine. With urine i a less satu-
rated state twice its bulk of water will suffice—60
measures, say, of water, and 30 of urine; or equal
Fra. 7. Fra. 8. quantities may in some
cases be taken, and some-
times even the urine will
be best examined without
dilution. The sp. gr. and
amount of urine passed
must serve, if no previous
examination hasbeen made,
to give an idea of its de-
oree of saturation and the
extent of dilution that will
be best. Before the analy-
sis is made, the contents
of the measure should be
poured backwards and for-
wards into a glass once or
twice, to secure that a
thorough admixture has
taken place.
Pipette for  100-minim graduated *'JI"‘]%””*I'-T CUlll"-'L‘lllf.*HL way
dilution. pipette. of diluting 1s with the

pipette shown at fig. 7. These pipettes are graduated to
deliver a specific quantity, which 18 marked on them.
One holding 10 ¢. e. may be used for the urine, and

[

another holding either 20 or 40 e¢. c. for the water,



BY THE CUPRO-POTASSIC SOLUTION. 29

according as the dilution is required fo be carried to
the extent of 1 in 3 or 1 in 5. :

One hundred minims of the cupro-potassie test solu-
tion are now measured out into a small porcelan cap-
sule, with the graduated pipette shown at fig. 8. Into
the measured liguid a fragment of caustic potash about
twice the size of a pea is dropped, for the purpose
of causing the reduced oxide to fall in a denser form,
so that the liquid may remain clear and allow the
change of colour to be more readily seen. The capsule
15 then placed over the flame of a spirit lamp or gas,
on a retort stand, or, what is better, on a piece of iron
gauze adapted to the top of a stoneware cylinder, as is
seen arranged at fig. 9. The cylinder protects the flame

Fiz. 9.

Arrangement for estimating the amount of sugar by the cupro-
potassic solution,
from draught, and the gauze distributes and regulates

the heat, and causes the contents of the capsule to
boil more steadily.
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BY THE CUPRO-POTASSIC SOLUTION. 31

minims according to the Pharmacopeeia standard—that
is, each minim is equivalent to the ;th part, by measure,
of a fluid ounce. The scale begins from above so that
when the start has been made from 0 the amount that
has been used for producing the result required can be
read off at a glance. The pipette here described is
supplied by Messrs. Griffin and Sons, of 22, Garrick
Street, Covent Garden, from whom, also, all the other
apparatus that has been referred to can be obtained.
For the sake of illustration, let it be supposed that
ten pints of urine have been passed by a diabetic subject
imn the twenty-four hours. To obtain an accurate
knowledge of the amount of sugar voided during this
period, the urine must be all mixed together, and the
specimen for examination taken from the whole. The
necessity of adopting this course arises from the fact
that the urine passed at different periods of the twenty-
four hoursis charged, as will be subsequently seen, to a
very variable extent with sugar. The urine is diluted
to the extent, say, of 1 partin 5. One hundred minims of
the cupro-potassic solution are next measured out into
the capsule, and the fragment of caustic potash dropped
in. The capsule being then placed over a flame and gentle
boiling induced, the diluted urine is dropped from the
pipette, previously charged up to a line with 0 on the
scale, until the required decolorisation is effected. The
escape of diluted urine from the pipette is controlled by
the finger applied to the top of the tube, as shown at
fig. 9; and, directly the required change has been pro-

duced, its further escape is stopped, and the amount that

has been used read off from the scale. Say that twenty-
eight minims are found to constitute the quantity that
has been employed, we have now all the information
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BY THE CUPRO-POTASSIC SOLUTIGN. 3

may be readily performed during the interview with a
patient in the consulting room; and itis fortunate that
such is the case, for without a knowledge of the
amount of sugar that is being passed I consider but
an imperfect notion can be had regarding the precise
form and progress of the disease.

It is not always convenient to a patient to bring a
mean specimen of the urine that has been passed during
the twenty-four hours. If this can be done 1t 15 desir-
able, as the information derived from its examination is
much more exact and complete than can otherwise be
had. Where a mean specimen for the twenty-four hours
is not brought it is best to desire a patient to bring a
portion of what is passed on going to bed at night—mnot
during the night, but simply that which is passed the
last thing before going to bed. T ask for this particular
specimen becaunse it forms about the worst in respect of
saturation with sugar. The urine at this period is under
the influence of the food that has been consumed
during the day, and the difference between it and that
which is passed the first thing in the morning is often-
times exceedingly marked. To examine specimens
brought without any fixed rule as to period of collection
gives but an unsatisfactory result, on account of the
sugar varying in quantity, as it will be subsequently
shown to do in the urine voided at different periods
of the twenty-four hours.

That the process I have just described is susceptible
of yielding a result presenting not only a fair but even
a minute degree of accuracy I have proved upon several
occasions. In the case of North, reported in full at the
end of this work, whilst the effect of different articles
of food was heing ascertained the urine was collected

5!







BY THE CUPRO-POTASSIC SOLUTION, 35

Table representing the quantity of sugar per flurd ounce
corresponding with numbers of minims, ranging from
15 to 100, required to decolorise 100 minims of the
eupro-potassic test solution.

e M R TN e ol B o] S 0 S Bl oo
15 16+ 44 545 78 328
16 15 45 533 74 324
17 1411 46 521 75 320
18 13:33 47 510 76 315
19 12:63 48 5 77 311
20 12 49 489 78 307
91 1142 50 480 79 3:03
99 10:90 51 470 80 3-
23 10-43 52 461 81 296
24 10° 53 452 82 292
25 960 54 444 83 2-89
26 9-23 55 436 84 285
97 5-88 56 498 85 982
28 857 57 421 86 279
29 827 58 413 87 275
30 8 59 406 88 272
31 774 60 4 89 260
32 750 61 3-93 90 266
33 727 62 3:87 91 263
34 705 63 3-80 92 260
35 685 64 375 93 258
36 666 65 369 94 9:55
37 648 66 363 95 252
38 6:31 67 358 96 250
39 615 68 352 97 9247
40 6 69 347 98 944
41 585 70 342 99 949
42 571 71 338 100 2:40
43 558 72 3:33

By multiplying the figures representing the amount
of sugar per ounce by the coefficient ‘23, the quantity
of sugar may be reduced to a per-centage proportion.
Thus, suppose a specimen of urine to contain 36 grains
of sugar to the ounce, then 828 grains (36 X 23 =
8:28) will be given as forming the amount per cent.







BY THE ALKALI TEST. a7

qualitative, test—mnamely, that it is not to be compared
in value to the cupro-potassic solution.

Estimation of sugar by fermentation.—Fermentation
may be applied to the quantitative determination of
sugar in two ways. Hither the amount of carbonic
acid evolved, which will be in proportion to the amount
of sugar present, may be ascertained by weight or
volume ; or, as suggested by Dr. Roberts, the loss of
density occurring as the result of the disappearance of
the sugar may be turned to account for estimating its
amount.

The weight of the carbonic acid evolved may be
ascertained by causing 1t to pass through a solution of
potash in a Liebig’s potash tube, after being dried by
passage through a chloride of calcium tube or a tube
contaiming fragments of pumice stone moistened with
strong sulphuric acid, and noticing how much increase
i weight the potash tube acquires.

Another, and perhaps a more
simple, plan for determining
the weight of the carbonic acid
evolved, 1s by allowing it to
escape and agscertaining the
amount of loss that occurs.
Fermentation is carried on in
the form of apparatus de-
picted in the accompanying
figure (fig. 10). The car-
bonic acid produced in the
flask is made to pass through  Apparatus for estimating the

a tube containing chloride 1088 by weight of carbonic
= C ]] N “‘EL acid from fermentation.

of ecalcium or fragments of
pumice stone moistened with sulphuric acid before it
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into a twelve-ounce bottle, and a lump of German yeast
about the size of a cobnut or small walnut is added to
it. A great excess of yeast is added to hasten fermen-
tation, but a little more or a little less does not sensibly
affect the result. The bottle is then covered with a
nicked cork (which permits the escape of the carbonic
acid), and set aside on the mantelpiece or other warm
place to ferment. Beside it is placed a tightly corked
four-ounce phial filled with the same urine without any
yeast. In about twenty-four hours the fermentation
will have ceased, and the scum cleared off or subsided.
The fermented urine is then decanted into a urine-
glass, and its specific gravity taken ; at the same time
the density of the unfermented urine in the companion
phial is observed, and the density lost [i.e. the differ-
ence of density between the two] ascertained. Fer-
mentation is generally complete in about eighteen
hours if the locality be sufficiently warm; and it is
desirable to remove the two phials into a cool place
two or three hours before the densities are taken, in
order that they may attain the temperature of the
surrounding atmosphere.”

Suppose that the above-described process has been
put into force and that the density of the fermented
specimen is found to be 1006, whilst that of the un-
fermented one stands at 1040 ; then thirty-four grains
will have to be put down as forming the quantity
of sugar per fluid ounce. Should the urinometer be
used for taking the sp. gr., attention must of course
be paid to secure that an instrument is employed which
registers correctly.

This process of Dr. Roberts, looking upon it as

yielding a correct and constant result, certainly pos- -

g
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that is charged with double the amount of sugar. By
operating upon specimens of known strength the value
of the degrees of rotation can be ascertained, and in this
way does ecircular polarisation become available for
estimating the amount of sugar in liquids containing an
unknown quantity.

Instruments are constructed by which the rotation
of the plane of polarisation is rendered susceptible of
easy observation, and a scale is affixed whereby the
extent can be measured. The polarising sacchari-
meter 1s the name given to the instrument in question.
It is procurable at Messrs. Elliott, Brothers, in the
Strand, and other philosophical instrument makers,
at the cost of a few pounds. Although considerably
used I France for ascertaining, for certain purposes,
the strength of saccharine liquids, in England the
mstrument is not much known. The colour of the
urme offers the chief obstacle to its application in
diabetes. To the medical practitioner expert in chemi-
cal testing its want is not felt, but to the patient it
might be sometimes found an acquisition as affording
a neat means of enabling him to watch his own case
through the medium of the quantity of sugar that is
being passed.
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the laws of osmosis, it reaches the interior of the blood-
vessels ramifying upon the surface of the alimentary
canal. From these it is conducted, not at once into
the general circulation, as is the case with the matters
absorbed by the lacteals, but through the portal system
of veins to the liver. This, as will be subsequently
seen, 1s a point of importance, for it can be shown
that the liver arrests it and transforms it (this trans-
formation constituting its first step of assimilation)
into a body which has received the name of amyloid
substance.

There is another substance in our food which is ana-
logous to sugar, and which exists still more largely than
sugar as a vegetable product. The substance I allude
to is starch, a substance which, although presenting
very different chemical and physical properties from
sugar, is transformable into it, when the requisite
conditions are supplied, with the greatest facility.
Starch, it may be considered, as long as it remains as
such, is of no use either to the animal or vegetable
organism. It forms a convenient storage material,
which may be kept for an indefinite period without
undergoing alteration. To be applicable to the
purposes of life it must first be converted into sugar,
and this is effected by the influences to which it is
subjected on being placed in a position for requirement,
Grains of wheat, for instance, which have been excavated
with mummies of ages past, are found to retain their
starch in an unchanged state. By exposure to warmth,
air, and moisture, the three essential conditions of
active life, these grains of wheat start into growth, and
their starch undergoes transformation into sugar. The
cireumstances which call it into requisition lead to its
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Should barley, however, it may be mentioned, be
allowed to grow much beyond what is permitted in
malting, then a marked indication of the presence of
sugar may be encountered without the artificial
exposure of the grain to the influence of an elevated
temperature.

In the animal organism starch is converted into
sugar by secretions poured for this, as one of their
purposes, into the alimentary camal. Human saliva
has the power of rapidly transforming starch into
sugar. With a decoction of starch and at the tempe-
rature of the living body a few moments’ contact
suffice for sugar in quantity to appear. It happens,
however, that the saliva does not in the case of all
animals enjoy a similar property. In the horse and
dog, for instance, the pure secretions of the different
salivary glands, smngly and mixed together, fail to
possess the power when fresh of transforming starch
mto sugar. It is true, after they have been kept
for a few days they do so;_but in this there is nothing
special the proper ty being one that is common to
organic fluids in general in a state of decomposition.
What has been stated applies only to the secretions
obtained direct from the salivary glands, for the mixed
saliva collected from the mouth of these animals is found
to possess some amount of transformative power,
although nothing like the same amount that is enjoyed
by the saliva of the human subject.

Looking at these and other considerations, it may be
inferred that, although our own saliva possesses the
metamorphosing power that has been mentioned, yet
this is not the secretion that is designed by nature for
effecting the conversion of starch into sugar. It is
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We have, then, to deal with sugar that has been
imtroduced as such with the food and with sugar that has
been derived from the metamorphosis of starch within
the alimentary canal. The result in both cases 1s the
same. The sugar passes from the alimentary canal into
the vessels of the portal system, and is thence conveyed
to the liver.

Such was the extent of knowledge that had been
obtained when the experiments of Bernard were com-
menced, which have opened out a new field of inquiry
upon the subject. Desirous of ascertaining how far
the sugar absorbed from the alimentary canal could be
traced within the circulatory system, Bernard experi-
mented upon animals to which he had purposely
administered food containing a plentiful supply of
saccharine matter. He examined the contents of the
circulation at different points, and arrived at the con-
clusion that the sugar passed through the liver and
then pursued its course along the inferior cava and
through the right heart to the lungs. Here he thought
the sugar %as destroyed, for in his experiments only a
traceable amount was discoverable in the blood of the
arterial system—that is, blood which had just been
derived from the lungs—whilst the blood removed
from the right cavities of the heart, or that on its
way to the lungs, gave evidence of containing a large
amount.

Now, to verify the conclusions he had arrived at
Bernard thought it advisable to perform a counterpart
experiment and see that an absence of sugar, where it
had been previously met with, existed when its intro-
duction with the food was withheld. Accordingly he
operated on a dog that had heen for some time re-
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appeared to be carried on upon an extensive scale, and
hence might reasonably be looked upon as contributing
to some important purpose in the economy of animal life.

Now, this experiment certainly shows beyond all
question, contrary to the notion that was previously
entertained, that sugar can be produced in the animal
organism without any vegetable principle being con-
cerned. It was formerly thought that sugar formed
an article that was producible only by the vegetable
kingdom, but it now became evident that such a
doctrine could no longer be upheld. The question,
however, that will have to be entered upon presently—
and it is a question of considerable interest to the
physiologist, and also to the pathologist with regard
to diabetes—is not whether sugar can be formed by
the animal kingdom, but whether its production
occurs as a natural phenomenon of life in accord-
ance with what was inferred from the experiment of
Bernard.

The next step in the history of animal glycogenesis
was the discovery and isolation of the principle from
which the sugar takes origin in the liver. It was first
of all ascertained that the production of sugar might
be shown to occur after death had taken place. Bernard
passed a stream of water through the vessels of the
liver of a recently killed animal until all the sugar with
which it was impregnated was washed out—this being
proved by the subjection of a specimen to the appro-
priate chemical examination. He then placed the
‘organ aside and examined it again after the lapse of
‘some hours, and found that it had re-acquired a
‘#trongly saccharine character. It thus became evi-
‘dent that the production of sugar must be attributable

4
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was taken, and, after its weight had been noted, was
pounded in a mortar with some caustic potash in a solid
state. About two thirds the weight of the liver employed
formed the quantity of potash used. A Lttle water
having been added, the whole was carefully transferred
to a small porcelain capsule and boiled for several
minutes, or until complete solution was observed. The
Liguid was then poured into about six times its volume of
spirit, by which the amyloid substance was thrown down
as a white flocculent preeipitate. The precipitate was
allowed to subside and the liquid drawn off with a
pipette and fresh spirit added, and this process re-
peated a few times. [Finally, the precipitate was
collected on a filter, still further washed, and after-
wards dried and weighed. It is true, as has been
mentioned, the precipitate thus obtained does not con-
gist of amyloid substance in an absolute state of purity,
but the result yielded by the process may without
hesitation be accepted as quite near enough the truth
for all physiological purposes.

In its chemical properties amyloid substance pre-
sents alliances to both starch and dextrine, but re-
sembles the latter, it may be said, more strongly than
the former. Itconstitutes a neutral, colourless, tasteless,
modorous, and uncrystallizable body. It is largely
soluble, although not rapidly so, in water, the solution
presenting an opaquely lactescent character. As
regards this lactescence, it is a curious fact that a
certain amount of dilution is required for its produc-
tion—in other words, in a highly concentrated state
the solution is clear, but becomes lactescent when
water is added. When its solution is boiled a scum
collects upon the surface, and if this scum (which con-
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by the liver, and poured into the circulatory system, as
a natural phenomenon of life, in accordance with the
inference that has been drawn from the experimental
results that have as yet been referred to.

M. Figuier contended that no sugar was to be found
in animals unless introduced from without by means
of a saccharine or amylaceous alimentation. The
flesh of the vegetable feeder consumed by the carni-
vorous animal, he maintained, contained sugar, and the
sugar encountered in the liver he believed to be derived
from this source. Thus, in the carnivoreus as well as
the herbivorous animal, he was of opinion that sugar
was conveyed to the liver by the portal blood, and was
simply picked out and stored up by the organ, instead
of being formed by it. The reason assigned for no
sugar being recognisable in the portal blood, was that
its presence was masked by the existence of some
unknown principle. In answer to these assertions of
M. Figuier it was not difficult for Bernard to show that
they were based upon an untenable foundation.

M. Sanson was the next to stand forward as an
opponent to Bernard’s glycogenic theory. Like M.
Figuier, he cﬂnaldered that there was only one source
for the sugar met with in the animal system : that
this was from without, and ultimately the vegetable
world. The amyloid substance or glycogen of Bernard
he looked upon as nothing but dextrine, which formed
a consfituent, he asserted, of blood and flesh as well as
the liver. The liver was not an organ for producing
the glycogen, but merely for abstracting it from the
blood, and transforming it into sugar with greater
activity than was elsewhere done. ¢ The herbivora,”
said Sanson, “find the amylaceous principle in their
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that they are of a totally different nature from those
which have been as yet referred to. I may state at
the outset that I have nothing to say against the
accuracy of the facts—taking them simply as facts—
that have been put forward by Bernard. Repeating
Bernard’s experiments, as he performed them, results
are to be obtained, as I can personally testify, in strict
accordance with the deseriptions he has given. The
question, however, raised by my researches, is whether
unwarranted conclusions have not been drawn from
them through a source of fallacy havine been over-
looked.

For example, in Bernard’s experiment the life of an
animal that had been previously kept upon food devoid
of starch and sugar was destroyed, and blood collected
in an ordinary manner from certain parts of the circula-
tory system. It was found upon examination that the
blood escaping from the liver was pretty abundantly
charged with sugar, whilst that flowing to the organ
was free, or, speaking more precisely, next to free
from it. The liver also, unlike the other organs and
textures of the body, was found to contain a large
quantity of sugar. Now, it is to be observed that
these results, looked at strictly, only furnish evidence
of the condition actually existing after death, but they
have been taken as representing the amte-mortem or
physiological state. Although it would hardly be thought
that any error could have arisen out of this circum-
stance, seeing that so short a space of time elapsed
before the examinations were undertaken; yet it re-
mams to be seen whether such, in reality, does but
happen to have been the case. It remains, in other
words, to be geen whether a different mode of experi-
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by withdrawal during life, by means of a catheter
introduced into the right ventricle. Such an operation
can be readily performed, and without giving rise to
any appreciable distress or disturbance.

Now, upon examining the blood obtained in this way
I found that it presented quite a different behaviour, in
respect of sugar, from what I had been led to look for.
I noticed, instead of its giving a strong reaction, such as
I had hitherto been accustomed to meet with in the case
of blood collected from the right side of the heart after
death, that it yielded only a very slight one—just such
a reaction, indeed, as had been recognised as obtainable
from the blood contained in the arterial system.

To this observation I did not at first attach the
importance that was due to it. Subsequently, how-
ever, returning to the subject, and again encountering
the same result, I began to see that something really
existed which required to be cleared up. At first I
was so strongly impressed with the notion that the
glycogenic doctrine was indisputably established—so
thoroughly safisfied, in accordance with the prevailing
opinion, that sugar was extensively formed by the liver
during life, and poured into the circulation through
the hepatic vems—that I was for some time disposed
to believe there must be a fallacy of some kind or other
connected with my experiment to aceount for what I had
noticed. I felt inclined to think that the catheter had
not been fairly introduced into the heart, or that it had
come in contact with the current of blood descending
throngh the superior cava, rather than dispute the
accredited doctrine, and no longer regard the strongly
saccharine state of the blood encountered after death as
a representation of its natural or anfe-mortem condition.
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I had not, as yet, tried to determine the actual
amount of sugar existing during life in right-ven-
tricular blood, but I now proceeded to do so. A
known quantity of defibrinated blood was poured into
spirit, and the precipitate separated by filtration and
thoroughly washed to remove all the sugar. The
whole of the liquid was then evaporated to a small
bulk, and the sugar estimated with the cupro-potassic
solution. In three instances I found the amounts
indicated to be respectively forty-seven, fifty-eight, and
seventy-three thousandths of a grain per cent. These
results may be taken as affording an average represen-
tation of the amount of sugar normally present; for
the specimens were tested in an ordinary manner with
the copper solution, and found to give the same kind
of behaviour as the numerous other specimens that
I had examined in the same way. In the case of the
first two of the analyses the blood was taken within a
few hours after the animals had been fed ; in the third
twenty-four hours had elapsed after food had been
administered.

To obtain a perfectly natural specimen of blood for
examination, it is necessary that the amimal should
remain in as complete a state of tranquillity as possible
during the performance of the operation required for its
removal. Very slight causes are sufficient to lead to
the appearance of a considerable amount of sugar in
the blood throughout all parts of the system. It is
surprising how rapidly the effects of muscular efforts
of resistance, and embarrassment of the breathing,
become manifest, According to the state of the ani-
mal during the removal of the blood, the kind of reac-
tion that will be obtained, as regards sugar, can be pre-
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specimens were obtained; and, on being tested, the
one which had not been penetrated by the alkali gave
a strong reaction of sugar, whilst the other, as in the
previous experiments, yielded next to none.

Some time later I learnt that the carbonated exerted
the same effect in preventing the production of sugar
as the ecaustic alkal, and this even when used n
moderate quantity. In one experiment 200 grs. of
the earbonate of soda, dissolved in an ounce of water,
were injected into the liver of a dog, through the
portal vein, instantly after the destruction of life by
pithing, and found to suffice for the purpose. A
couple of lobes happened to escape being properly
penetrated by the injection, and in this portion of the
liver the ordinary post-mortem production of sugar, as
was shown by the reaction it presented, ensued. In
the other portion, however, an absence of sugar was
observed on being tested shortly after the injection,
and even when examined again on the following day.

Acids are also endowed with the power of checking
the action of ferments upon the amyloid substance of
the liver. And hence, with the injection of a strong
solution of eitrie acid, T have obtained the same result
as with the injection of a solution of potash.

In all these experiments, as may naturally be sup-
posed from what has been mentioned, everything
depends upon the promptitude with which the injec-
tion is effected after the life of the animal has been
destroyed. The transformation of the amyloid sub-
stance into sugar takes place with such rapidity after
death that, unless as little loss of time as possible is

allowed to oeeur, an unsueccessful result ig sure to be
obtained,
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An equally satisfactory result is obtainable by the
aid of boiling water as by the freezing mixture. The
principles that are capable of acting as ferments are
coagulated by exposure to a boiling heat, and so
rendered inert. In the absence of an active ferment
there is no transformation of amyloid substance into
sugar.

For the application of this process, a piece of liver
that has been removed from an animal instantly after
being suddenly killed is plunged into a quantity, say
about a quart, of water that has been previously made
to briskly boil. The specimen of liver taken should
not be too large, or too thick, in order that it may be
rapidly penetrated throughout by the heat. A few
cisions into it facilitate the penetration and so render
the effect more complete. A minute or two’s immer-
sion will suffice for producing what is wanted, and all
that is necessary in preparing a liquid for testing is to
pound in a mortar, add a little water, boil in a capsule,
and filter. The decoction of liver thus obtained,
should the experiment have been properly conducted,
will only give the faintest indication of the presence of
sugar.

In accordance with what has been previously stated,
it will be readily understood that with every degree of
increase 1n the elevation of temperature, short of the
point at which the ferment loses its activity, the con-
dition becomes more and more favorable for rapidity
of transformation of amyloid substance into sugar.
Hence, unless the destruction of the ferment is quickly
effected an unsuccessful result cannot fail to be ob-
tained. Looking at the rapidity with which the produc-
tion of sugar occurs at an elevated temperature after
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place from the liver, and that by afterwards exposing
them to heat it is found to reappear. He adds that
it is possible to produce this singular alternation of
appearance and disappearance of sugar several times,
without any food being given, by acting solely on the
circulation through the medium of temperature. It
may be stated that the idea he entertained regarding
the cause of the phenomenon was that it depended
upon an alteration in the activity of the glycogenic
function, brought about by an increase or decrease in
the activity of the circulation, as the result of the
alteration of temperature.

Whilst experimenting myself upon frogs, I obtained
results corresponding with those of Bernard, without
being aware that his experiments had been conducted.
Frogs, in good condition, where the livers were found
large, pale coloured, and exceedingly rich in amyloid
substance, were exposed for a couple of hours to the
influence of an atmosphere heated to a temperature of
90° Fahr. An examination of the livers made in the
ordinary way furnished decided evidence of the presence
of sugar. The livers of similar frogs, on the other
hand, that had not been similarly exposed, gave no re-
action on being tested for sugar.

Whilst repeating these experiments, I one day met
with a result for which, at the time, I could not satis-
factorily account. Some frogs that had been exposed
to a heated atmosphere happened to be removed and
placed aside for about a quarter of an hour before
being killed and examined. The livers yielded a
scarcely appreciable indication of the presence of sugar.
With the knowledge that we now possess it is easy to
see the cause of this result. By the delay that had
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during the season of spawning. No sugar can be
detected in the mantle at the time of death, and, what
is more, there is scarcely any disposition to the pro-
duction of sugar after death, unless a ferment such as
saliva be added, when the formation of sugar is freely
observed to take place.

In a warm-blooded animal it is possible to lower the
temperature previous to death, and thereby place the
liver in a condition in which the state belonging to
life may be as easily alighted upon as it is in the case
of the frog, oyster, &c.

After the division of the spinal cord as high up as
is consistent with the continuance of life—that is, just
below the origin of the phrenics—the temperature of
the body rapidly falls, if the animal is exposed to a
moderate amount of cold. Now, Bernard noticed
under these circumstances that the liver was to be
found devoid of sugar when examined immediately
after death, and that it became strongly saccharine
afterwards. He endeavoured to account for the phe-
nomenon under his glycogenic theory, but the various
reasons he assigned show the difficulty he was under
in giving a satisfactory explanation.

I have myself witnessed the phenomenon that has
been referred to. It fully tallies with the several other
results that I have been describing, and, receives
from them a ready explanation, The reduced tempera-
ture existing at the time of death diminishes the
rapidity of the post-mortem transformation of amyloid
substance into sugar, and so enables the process to be
seen In a clear light as constituting an after-death
event. As evidence of the extent of reduction of tem-
perature that may thus be produced I may state that
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it, in consequence of unavoidable struggling, and its
transformation into sugar in the blood.”

As regards the liver, he says—‘In repeating Dr.
Pavy’s experiments on the tissue of the liver by
freezing it, or boiling it, with the least possible loss
of time after death, I have preferred to operate on
cats rather than rabbits, because more or less sugar
almost invariably pervades the tissues, or is discover-
able in both the venous and arterial blood of these
vegetable feeders.” He supplies the following details
of two experiments out of several, giving, he says, as
nearly as possible similar results :

“ A large, healthy cat, for some days before fed
exclusively on flesh meat, was pithed three and a half
hours after her last meal. At once a portion of the
liver was cut off, and thrown into a quart of boiling
distilled water. After being boiled for fifteen minutes
it was taken out, weighed, and returned again to the
same water. An equal weight (exactly 500 grains) of
that portion of the liver which had remained in the
animal was then (i.e. after a lapse of twenty minutes)
likewise placed in a quart of cold distilled water and
boiled. Hach was boiled down to one-half. The
portions of liver in each were bruised to a pulp; the
boiling of each was then renewed; and, finally, each
was evaporated to dryness on a water-bath., Each
was treated with four ounces of proof-spirit, which was
filtered off, and the residue washed with additional
spirit. The spirit was evaporated on a water-bath,
and the dry residues treated with equal quantities of
distilled water, and filtered, so as to give a solution
sufficiently clear for the application of the cupro-
potassic test.
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Dr. Me Donnell continues : — It appears, then, that
these experiments give results very closely agreeing
with those of Dr. Pavy; but there are others even
more strongly corroborative of his views. Thus, if a
healthy, well-fed hedgehog be gradually reduced in
temperature, by having ice placed near it, until it
becomes torpid, and the temperature then be further
reduced, until, by degrees, the entire animal i1s slowly
frozen mnto a sohid mass, the hiver then taken from the
body and treated as above deseribed does not give the
slightest evidence of the existence of sugar. By this
device it is possible, as 1t were, to steal so gently upon
life, that at the moment of its departure the amount
of cold is sufficiently great to prevent any of the amy-
loid substance (which is by no means wanting in the
livers of these amimals) being converted into sugar.
The fact that no sugar is found when this experiment
is carefully performed, is perhaps the most conclusive
evidence which can be offered that during life and
health the liver is not normally employed in effecting
this transformation.”

In the ¢Journal de I’Anatomie et de la Physiologie,’
edited by Robin, Paris, 1866, there is a communi-
cation on glycogenesis by Schiff, who has identified
himself with the subject almost from the beginning.
He says :—* Dans ces derniers temps MM. Meissner
et Jaeger ont confirmé les resultats de Pavy et les ont
méme exprimés d'une manicre encore plus absolue.”
Meissner and Jaeger conducted their experiments
upon living animals. They excised a piece of liver,
and, after cutting it up with scissors, immediately
plunged it into boiling water. The decoction thus
obtained was found to contain no sugar, whilst sugar
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the size of the liver was in a marked manmner influenced

by the nature of the food, and that the difference ob-
servable was chiefly, if not entirely, dependent on a
difference in the amount of amyloid substance present.
With dogs that had been fed upon a vegetable diet I
noticed, first, that the liver was of enormous size as
compared with what I had been accustomed to meet
with under an animal diet; and, secondly, that it con-
tamned a very large quantity of amyloid substance.

The observations that follow upon dogs restricted
to particular kinds of food were made with the special
view of obtaining precise information with regard to
the points just referred to. The animals were all,
as far as could be judged, in a perfect state of health
at the time of being killed and examined. The
results are given, without any exclusion, just as
they presented themselves, under their respective
heads; and no selection was made in the animals
taken, except such as was found mnecessary, from
some of them refusing to take the vegetable food or
sugar. The dogs were weighed just before death,
and the liver immediately after. The weight of the
liver does not include the contents of the gall-bladder.
In most of the examples the observation was conducted
a few hours after food had been administered.
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under precisely similar circumstances. As soon as the
liver, which was removed immediately after death, had
been weighed, a piece was taken and examined, allow-
ing as little time as possible to transpire for the loss of
amyloid substance from post-mortem transformation into
sugar to occur. The average given by the results of the
analyses that are mentioned amounts to 7:19 per cent.

It will be noticed that nothing is said about the
amount of amyloid substance present in the case of
some of the dogs, and for the following reasons. In
No. 1 no analysis was made; in No. 2 the result was
not mmtroduced, because the liver had been left in the
animal for two and a half hours before being taken for
analysis. The amount of amyloid substance then
yielded was 3-37 per cent. In No. 5 the liver was left
i the animal for ten minutes, and not examined until
two hours after this. The amount of amyloid sub-
stance then given was 3°51 per cent. In No.6 a
mishap oceurred in conducting the analysis, which ren-
"dered its completion useless.

In the case of Nos. 7 and 8 dogs an extra amount
of food was given, for the purpose of seeing if any
effect would be produced upon the amount of amyloid
substance to be encountered. No. 7 consumed, during
the four days prior to death, double the quantity that
the others had been allowed; No. 8 was supplied with
as much food (tripe was the food that all of them were
fed upon) as it would eat, and the quantity it devoured
was something enormous. It will be observed, how-
ever, that in neither of these instances was there any
na::rtewm'thj' deviation from the average of the whole ;

indeed, in No. 7 the per-centage of amyloid subatmme
stood below it.
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where, it will be remembered, it amounted to 1723 per
cent.

The liver, besides being increased in size by the addi-
tion of sugar to the animal food, underwent a marked
alteration in its physical condition. Under a purely
animal diet the organ may be described as firm and
fleshy, requiring considerable force to break it down
between the fingers. Under the animal diet with sugar
it was found to be so soft as to be readily susceptible
of being crushed by very slight pressure. It looked
swollen and flabby, and was of a pale colour. The
bile contained in the gall-bladder, I noticed also, was
much paler in colour than it is observed to be under a
purely animal diet.

There was another circumstance that I observed
on examining the amimals that had taken the sugar,
which 1 consider worthy of being mentioned. Peyer’s
patches and the solitary glands of the intestine,
especially those of the ceecum, in each case presented
a prominence and a vascularity that foreibly attracted
my attention. |

In the case of three of the dogs, as stated in the
particulars, the urine became saccharine under the
administration of the sugar; and it may be mentioned
that, although cane sugar constituted the form of
sugar ingested, 1t was grape sugar that was present
in the urine.

I may now direct attention to the results I have
obtained upon the rabbit with reference to the in-
fluence of food upon the state of the liver, and they
will be found to be in perfect harmony with those that
have just been mentioned as having been obtained
upon the dog. In the first place, it may be stated that
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ingly voluminous. The stomach and intestine, in fact,
with their contents, in two instances where I under-
took an examination with reference to this point, were
found to equal one fifth in one case and one fifth and
a half in the other of the weight of the animal. In
the dog the relative weight of the same parts, and
their contents, is very much less. In a dog that had
been kept upon a vegetable diet I found the alimentary
canal and its contents to form about the omne eighth
of its weight, and in another that had been kept upon
an animal diet, only the one tenth.

The liver of a rabbit to which starch and sugar had
been admimstered in combination with the ordimary
food yielded a much larger per-centage of amyloid
substance than was given in either of the instances
above. The animal was supplied with its ordinary
food, and, in addition, % oz. of cane sugar and % oz. of
starch were introduced into the stomach (in the same
manner as in the experiments next in order to be
referred to) daily for three days running. On the
fourth day the animal was killed, and, although the
liver was not analysed until the day after death, it was
found then to contain 22:7 per cent. of amyloid sub-
stance.

By the two following experiments the clearest evi-
dence is afforded illustrative of the effect producible
upon the liver by the ingestion of starch and sugar, and
corroborative of what has preceded. Rabbits were
taken and fed on starch and sugar only, and, for the
purpose of comparison, other rabbits were kept with-
out any food at all. Nothing could be more simple
than the conditions of such experiments, and the results
may, I think, be looked upon as affording direct and

/







INFLUENCE OF FOOD UPON THE LIVER. 99

the same deviation from the ordinary physical con-
dition that was mentioned as having been observed
after the administration of sugar to the dog. They
were of a very pale colour, and so soft as to readily
give way under the slightest pressure between the
fingers. In one case, indeed, the liver was in so soft
a state as to be almost pulpy, scarcely, in fact, holding
together when taken up with a pair of forceps.

With such results to deal with, so confirmatory as
they are of each other, both in the case of the rabbit
and the dog, I do not see how any other conclusion
can be arrived at than that sugar introduced into the
alimentary canal from without is transformed into
amyloid substance in the liver. It may be considered
that we have here the first step in the assimilative
process to which sugar is subjected in the animal
economy.

It must not be inferred from what has preceded that
sugar and starch form the only source of the amyloid
substance encountered in the liver. It is quite eertain,
mdeed, that it is not so; for, notwithstanding that
saccharine and amylaceous materials have been alto-
gether excluded from the food, amyloid substance is
still discoverable in the liver. There is reason to
believe that the liver is capable of forming amyloid
substance out of the products of the retrograde meta-
morphosis of animal food introduced in excess into the
system, as well as out of the products derived from the
wear and tear of the tissues—materials, by such a
process, being brought into a condition for further
utilisation in the system, instead of being at once dis-
charged as useless.

Under starvation and disease no amyloid substance
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situation. The placenta in these animals does not
constitute a single compact organ, as in mammals
generally, but consists of a large number of isolated
masses, or placentulee as they are called. Now, 1t
happens that it is not in these placentulse that the
amyloid substance is to be found, but in patches of cells
existing upon the inner surface of the amnion. To these
patches, from the view he took of their office, Bernard
gave the name of *‘plaques hépatiques.” From the
fact that the liver during early embryonic life contains
no amyloid substance, and that the amyloid substance
disappears from the above-mentioned situations before
the end of utero-gestation, the placenta and the cell
patches of the amnion were looked upon by Bernard as
discharging a temporary glycogenie office—that s, ful-
filling a function which he believed to be afterwards
discharged by the liver.

This discovery of Bernard formed the starting-point
for the investigations of Rouget, from which the fact
was disclosed that amyloid substance mnot only
exists in the appurtenances, as mentioned above, of
the embryo, but is to be met with in several of the
tissues of the embryo itself. :

Rouget (‘Journal de la Physiologie,” tome 1ii, Paris,
1859) was led to search for amyloid substance in the
feetus, from observing that the cells of the placenta
and amnion which contained it were nothing else
than epithelial cells. He at once found it in the epi-
thelial cells of the alimentary mucous membrane, the
genito-urinary passages, and the skin. It has also
been found to exist largely in the growths from the
skin, as hair, horn, hoof, &c., during their develop-
ment in the embryo, but to disappear from these parts
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sugar-forming function would have to be assigned to a
variety of widely different organs and textures—that
is, the muscles, the cells of the cutaneous, intestinal,
respiratory, and genito-urinary surfaces of the feetus,
and the muscles and lungs of the adult, would have to
be endowed with a glycogenic function. It has been
argued, that instead of being destined for sugar
formation, it 1is concerned, like fat and albumen,
in the growth and development of the animal tex-
tures; or, like starch, in the growth and develop-
ment of vegetable structures. The production of
sugar, it has been urged, 1s not the object, but only
the consequence, of the existence of amyloid substance,
the phenomenon being due to a process of a downward
change; just as the production of urea is due to a
downward change occurring in nitrogenized sub-
stances.

Longet (‘ Traité de Physiologie,” Paris, 1861), says—
“1It 1s evident that, as regards glycogenesis, the liver
of the adult is in the same condition as the embryonic
organs, in the constitution of which amyloid substance
enters. In the tissue of the liver, as in the embryonic
tissues, during the progressive and retrograde changes
taking place, amyloid substance is transformed into
sugar; this latter being destroyed in the blood, or
passing out in the urinary secretion, if formed in con-
giderable amount.” “The liver tissue,” he continues,
“is not the only one to present this speciality; for,
under certain conditions, the museular tissue, and also
the lung tissue, eontain amyloid substance and furnish
sugar.” Longet further thinks, with Rouget, that the
transformation of amyloid substance into sugar does
not constitute a special function of the liver, but
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stance and sugar. This led me to undertake some
experiments upon the injection of carbonate of soda
into the portal system of the dog during life, and to
these I will now direct attention.

In one experiment 60 grains of carbonate of soda
were injected into a branch of the portal vein, and
when the animal was killed, in from an hour and a
half to two hours afterwards, no amyloid substance or
sugar could be detected in the liver.

In another, 50 grains were injected, and the liver,
examined in four hours’ time, was found to be free from
both amyloid substance and sugar. :

In a third, the animal was killed an hour after 80
orains had been injected, and again the liver was
found devoid of both amyloid substance and sugar.

In a fourth, the same result was met with after the
employment of 200 grains, and likewise after the lapse
of an hour.

Lastly, in two cases the liver, examined almost
immediately, yielded no evidence of the presence of
amyloid substance. In one of these cases 200 grains
formed the quantity of carbonate of soda employed,
and in this the liver was free from both amyloid sub-
stance and sugar; in the other, 100 grains were
injected, and the liver was free from amyloid sub-
stance, but contained just a discoverable trace of sugar.

I learnt, in performing these experiments, that to
get a disappearance of amyloid substance it was neces-
sary that the liver should become swollen and con-
gested as the result of the injection. When the
injection was slowly made, and the blood allowed to
flow freely through the vessels, the carbonate of soda
seemed to pass through the liver, and to fail in producing
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through the liver without carrying it away. In wise
harmony, however, with the requirements of the
case, this substance belongs to the group of colloids,
or non-diffusible bodies. On placing a mixture of
sugar and amyloid substance together in a dialyser,
the sugar will be found to diffuse, whilst the
amyloid substance remains behind. I have found,
even under the influence of the pressure of a column
of fluid six feet high, that amyloid substance has failed
to pass through an ordinary piece of bladder.

Now, albumen is also a material which agrees with
amyloid substance in possessing a low degree of
diffusibility. = Submitted to experiment, it does
not pass, to any extent, through a thick membrane,
such as a piece of bladder, except under the influence
of a considerable amount of pressure. By such a
property its retention in the blood-vessels 1s provided
for. There would be a want of harmony in the cir-
cumstances of the case if a material intended to serve
as a pabulum for the nutrition of the tissues, and,
therefore, required to be retained in the system, should
have a tendency like, for instance, sugar and urea, to
escape from the blood by being endowed with the
property of diffusibility. And so with regard to the
amyloid substance of the liver, its want of tendency
to diffuse may be taken as affording in a converse way
presumptive evidence that it is not intended to pass
from the hepatic cells into the circulation.

By the property of non-diffusibility which the amyloid
substance enjoys the system is prevented from be-
coming saturated with sugar, as under an opposite
condition would occur. Under a natural state of
things it is certain that amyloid substance can neither
























EARLY OPINIONS REGARDING SOURCE OF THE SUGAR. 129

could be no longer legitimately looked upon as forming
the source of the sugar in diabetes, because such an
event had been shown to take place naturally.

McGregor’'s experiments gave a new turn to this
matter, and revived the question of the digestive canal
forming the seat of error in diabetes. That sugar
should be recogmisable in the alimentary canal after
the ingestion of amylaceous matter is naturally to be
looked for, because there are secretions which are
specially endowed with the power of effecting the
transformation of starch into sugar. MeGregor, how-
ever, found that sugar was also to be detected in
the alimentary canal of the diabetic after the ingestion
of animal food, from which no sugar is naturally pro-
ducible. After administering an emetic and a purga-
tive to a healthy and a diabetic person to clear out
the alimentary canal, he fed each exclusively upon
roast beef and water for a period of three days. At
the end of this time the contents of the stomach of
both individuals were procured, from three to four
hours after a meal, by means of vomiting induced by
the sulphate of zine. The vomited matters from the
healthy man yielded no reaction with the fermentation
test, whilst those derived from the diabetic fermented,
and fermented, it was said, pretty briskly.

From these results the inference was drawn that the
seat of production of the sugar met with in the blood
and discharged with the urine in diabetes, was the
alimentary canal; and a perverted action of the sto-
mach was looked upon as constituting the cause of the
phenomenon,

Prout was also of opinion that the seat of error in
diabetes was located in the digestive organs. In his
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the presumption of their existence was founded proving
to be fallacious.

The question of sugar-secretion by the liver, and
sugar-destruction in the lungs, as processes of phy-
siological oceurrence, must thus be discarded from
consideration in reference to the pathology of diabetes.
There ought to be no sugar of any account entering
the circulation; should there be any it may be put
down as originating in some unnatural condition, and
its presence will immediately occasion, according to its
extent, a more or less highly saccharine state of the
urine. Indeed, the saccharine element derived from
our food ought to be assimilated, and prevented from
reaching the general circulation. No matter, 1t may be
said, from what source the sugar is derived, the result
of experimental mquiry justifies the assertion that
whenever it reaches the general circulation it is sure
to pass off with the urine. There is no part of the
circulatory system in which sugar is known to under-
go any appreciable amount of destruction. Sugar
that has once escaped from the liver is to be detected
alike 1n the blood throughout all parts of the
eirculation.

Under the supposition that sugar was produced in
the liver and destroyed by oxidation in the lungs,
defective oxygenation was looked upon as constituting
a cause of glycosuria. Bernard himself says that he
had thought at first, in conjunction with others, that
the diabetic state following his experiment of punc-
turing the medulla oblongata was produced by an implica-
tion of the respiratory centre, leading to an imperfect
combustion of the sugar supposed to be passing
through the lungs. From subsequent research, how-
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sugar, and ultimately also it became reduced in quantity
to the normal point.

Schiff states that he has obtained temporary diabetes
by passing needles into the liver; and I have myself
produced the same phenomenon by the action of gal-
vanism upon the organ. My object in thus experiment-
ing with galvanism was to try the effect of applying
the poles of the battery so as to get a liberation of
acid in the liver and alkali in the stomach, thus re-
versing the natural order of events occurring as the
result of secretion. A five-celled Grove’s battery
was employed in the experiments, the positive pole
being inserted into the liver, and the negative pole
introduced into the stomach. The urine in from one
to two hours’ time was found to have become strongly
charged with sugar. I afterwards noticed, contrary
to what I had anticipated at the outset, that reversing
the position of the poles was followed by the same
result ; and likewise, even, that glycosuria was pro-
duced by operating solely on the liver, i. e. after both
poles had been inserted into the substance of the organ.
It may, therefore, be considered that the saccharine
urine noticed in these experiments arose, as in Schiff’s
experiment with the needles, from the effect of direct
irritation of the liver.

In the next place, the artificial diabetes observed to
follow the removal of the superior cervical ganglion of
the sympathetic fails to be recognisable after the ap-
plication of a ligature to the portal vein and hepatic
artery, so as to stop the flow of blood through the
liver. Now, assuming the sugar to be derived from
this organ, such a result is just what might be looked
for; as, from the nature of the operation performed,
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in the general circulation, it will be sure to be discharged
from the system with the urine. Under natural cir-
cumstances, however, such a result does not take
place. The sugar is stopped by the liver and
assimilated or transformed in such a manner as
to be rendered applicable in the economy to the
purposes of life.

Now, observation shows that even in the healthy
individual the power of assimilating sugar is not un-
limited. The sugar ingested, it is true, under ordinary
circumstances, does not appear in the urine ; but if an
excessive quantity be consumed, and especially at a
period of fasting, when absorption 18 more rapidly
carried on than at other times, a portion escapes being
detained by the liver, and, reaching the general circula-
tion, makes its appearance in the urine. It will be
remembered that in the dogs, referred to in a former
part of this work, that were fed upon animal food and
sugar, the urine in three out of the four presented a
saccharine behaviour. In the experiments on the
rabbits, also, referred to at p. 98, the urine after a
few days’ feeding on an exclusive diet of starch and
sugar was found to contain sugar.

What has just been stated accords with the results
that have been obtained by Bernard, who remarks that
the urine of an animal may be rendered temporarily
saccharine by causing a large quantity of sugar to be
ingested at a period of fasting. He says that glyco-
suria may be induced in a rabbit by allowing it, after
fasting for a day, to eat freely of carrots. He has
also similarly noticed the occurrence of glycosuria in
the human subjeet, a temporarily saccharine condition
of the urine having been induced by the ingestion of a
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now form the subject of consideration. They may be
conveniently grouped under the following heads :—

1. The state of the blood-vessels.

2. The blood.

3. Lesions of the nervous system.

First, then, as regards the blood-vessels. Under
normal states of the ecirculation the blood passes
through the liver without, certainly to any significant
extent, disturbing the amyloid substance contained in
the hepatic cells. Amyloid substance, as has been
mentioned, forms a principle which offers resistance
to traversing animal membranes, and hence 1ts
capacity for retention in the liver, notwithstanding its
close proximity to the circulating current. Still, that
1t can pass from the liver-cells into the blood-vessels 1s
proved by the effect, already referred to, of injecting a
stream of water through the vessels of the liver after
death. The water which has thus traversed the organ
15 found to be more or less charged with amyloid
substance. Now, suppose such an escape of amyloid
substance to occur during life, sugar, to a corre-
sponding extent, will be immediately susceptible of
recognition in the blood, and will appear accordingly
in the urine.

We have here, it seems, an illustration of the
manner in which saccharine urine is, in reality,
sometimes occasioned. For instance, sugar is found, as
a matter of experience, to make its appearance in the
system under violent muscular efforts, and, likewise,
under congestion of the vessels oceurring as the result
of obstruction of the breathing.

Bernard, it may be stated, remarks that whilst the
blood withdrawn from the jugular vein of an animal in
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On casting the eye through the foregoing table, it will
be seen that, out of the twenty cases, in only one
(No. 10) was there no effect produced upon the urine.
In most, the reaction given after the inhalation of
chloroform was a considerable one; in some, quite a
strong one. In four of the cases, it was found that
the urine collected before the administration of chloro-
form gave a slight indication of the presence of
sugar. Now, as has been previously mentioned, 1t
is not an uncommon occurrence for the urine of
patients to behave in this way, and give more or
less show of reaction with the cupro-potassic solution
without being submitted to concentration or subjected
to any special process of preparation. In corroboration
of this assertion I may state that the urine of a large
number of patients labouring under various complaints
was upon one occasion tested by the clinical clerks at
Guy's Hospital, and found in several instances—par-
ticularly in cases of phthisis—to give a more or less
marked reaction. In some of the specimens tested
quite a fair amount of reduced oxide was thrown
down.

The glycosuria that has been referred to constitutes
a result of passive congestion, or congestion produced
in a physical way. Something will have to be said
further on about hyperzmia, or active congestion
arising from an alteration in the state of the vessels
themselves through lesions of certain portions of the
nervous system, in connection with the causation of
glycosuria.

Glycosuria may, in the second place, be produced by
an alteration in the quality of the blood. It can be
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ordinary circumstances. What it appears we are
justified in saying in explanation of the effect produced
by this operation is, that with a supply of arterial
blood only, the changes in the liver fail to proceed in
their natural manner, and that the amyloid substance
in consequence undergoes a downward metamorphosis
into sugar, like what occurs after death, and also under
certain other unnatural states during life.

After ligature of the hepatic artery as well as the
portal vein the contents of the circulatory system, as
might be expected, are not found to become saccharine
as is the case after ligature of the portal vein only. All
flow of blood through the liver being arrested, no
opportunity is afforded for the escape of sugar from
the organ. The liver itself, however, I have found to
be strongly impregnated with sugar. The requisite
process of examination was, of course, adopted to
obtain a representation of the condition existing
during life.

After ligature of the hepatic artery I have noticed
no deviation from the ordinary state. It is an operation
that may be performed without giving rise to any
serious consequences, and both urine and blood have
been found to remain unchanged in character.

It was some time back noticed by Dr. Harley that
the injection of small quantities of ether and ammonia
into the portal system was followed by a distinctly
recognisable appearance of sugar in the urine. M.
Leconte, also, has pointed out that a saccharine state
of the urine may be induced by the administration of
gmall doses of the nitrate of uranium. T take it, in
these cases, that, through the altered state of the blood
passing through the liver, an unnatural metamorphosis
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taken to secure that the artificial respiration should
as closely as possible conform to the natural process,
no appearance of sugar is to be observed as long
as the heart is kept acting in a perfectly normal
way.

There are certain lesions of the nervous systems
without the destruction of life, that are followed by the
unnatural metamorphosis of amyloid substance into
sugar, and the production of saccharine urine. Some
years back the startling discovery was made by Ber-
nard that an artificial diabetes could be induced by
puncturing a particular part of the medulla oblongata,
namely, a spot comprised in the median plane of the
fourth ventricle, just above the line of escape of the
pneumogastric nerves,

It may be of interest to mention the way in which this
curious fact was brought to light, for it was not by
chance, but as the result of a train of reasoning, erro-
neous it 18 true it has since proved, that the discovery
was made. Bernard observed, mm the course of his
physiological experiments, that on irritating the centres
of the nerves connected with the salivary and lachrymal
glands, an increased flow of their secretion was excited.
Now, the liver derives some filaments from the pneumo-
gastrics, and 1t occurred to him that irritating the
centres of these nerves might excite the supposed gly-
cogenic function of the liver into increased activity,
and so lead to an augmented production of sugar,
resulting in glycosuria. In his very first experiment
he succeeded inobtaining the looked-for result,although,
strangely enough, he discovered afterwards that the
train of reasoning which had led him to it proved
to be unfounded. The pneumogastrics, he ascer-
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application of a ligature to stop altogether the arterial
supply to the organ.

Schift (¢ Journal de I’ Anatomie et de la Physiologie,’
Paris, 1866) assigns the development of a ferment in
the blood as the cause of artificial diabetes produced
by the operations on the nervous system that have
been referred to. He says that as far back as twenty
years ago he had shown that lesion of the nervous
centre in the region which forms the seat of operation
in Bernard’s puncture was accompanied with a dilata-
tion of the small vessels of the intestine and liver, pro-
ducing a kind of paralytic hypersemia of these organs.
He considers that from this hypersmia a ferment is
developed in the blood which constitutes the cause of
the appearance of sugar that takes place. It is not
essential, he believes, however, for the production of
glycosuria, that the circulation of the liver should be
involved—in other words, that this organ should form
the seat of hypersemia, hyperemia of sufficient extent
existing elsewhere sufficing, he considers, for the de-
velopment of the requisite amount of ferment to deter-
mine the result. * Le diabtte,” says Schiff, * par suite
de I'hypérémie pourrait donec bien ne pas étre I'éffet
spécifique d'une hypérémie du foie, mais de chaque
hypérémie générale d’une certaine étendue.”

The question regarding the production of glycosuria
by the development of a ferment in the blood from an
arrest of the circulation has already formed the subject
of discussion. * My own experiments do mot support
the view of Schiff in the shape he has propounded it.
I'believe glycosuria may be connected with an alteration
in the quality of the blood, and expressed this opinion
in the ¢ Medreal Times and Gazette,” of June 3rd, 1865,
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It will be seen from the above tabulated report that
under the hospital full mixed diet the patient passed
about 4000 grains of sugar a day. Upon being placed
on a diet from which starch and sugar were excluded,
the quantity fell until on the fourth and fifth days
there were traces only present, and on the sixth day
none. After continuing in this way for several days,
two ounces of bread per diem were for a couple of
days allowed. Sugar immediately showed itself in the
urine, and, although the bread was then taken off, it
continued during the following two days, increasing in
amount. It then declined, and after two days more
disappeared altogether. The urine passed on the
4th and 17th of Sept. was not examined, and thus it
is that these two days are missing from the report.

It 1s necessary to be aware, in order to avoid being
led into giving an erroneous opinion and creating
disappointment, that there are many diabetics going
about who belong to the type of case represented
above, and who are keeping their urine free from sugar
by pursumg a restricted diet. Such a case may happen
to fall under the notice of a medical man, and the
opinion may be given, without full inquiry into all the
circumstances connected with it, that no diabetes exists.
The patient, perhaps, is told that he may resume an
ordinary diet, and in the course of a short time he
finds all his old symptoms returning, and is thus made
aware that his hopes have been falsely raised. He is
obliged to be informed that he must go back to his
former dietary scheme, which very likely he will take
to less kindly now than he did before. If a guarded
opinion had been expressed, and he had been desired
to partake only for a day or so of an ordinary mixed
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measures the urine soon lost its saccharine character,
and in the course of a few months it was found that
he could take a moderate amount of ordinary bread
and potatoes without causing any re-appearance of
sugar. In six months’ time he had regained one
stone of his lost weight, and was now consuming an
ordinary diet without passing any sugar. He con-
tinued in this way for another six months, when he
was tempted to take some cider, and drank off, accord-
ing to his account, from a pint to a pint and a half
nearly at a draught. Almost mmmedately afterwards
he began to experience some of his old symptoms.
He fancied at once that his complaint had returned
upon him, and when he came to the hospital, a few
days after, 1t was soon made evident that his suspicions
were well founded. His urine was found to be loaded
with sugar, and there were other indications showing
that a sharp return of diabetes had set in. It took a
couple of months before the sugar could be again
made to disappear from the urine, although he returned
and strictly adhered to the original plan of treatment
that had been adopted. Subsequently he was able to
resume an ordmary diet without passing sugar, but
latterly, whenever I have examined his urine, I have
always found a little. He has, however, the appearance
of a man in the enjoyment of perfect health, and none
of the ordinary symptoms of diabetes are present.

The other case to be described likewise occurred
amongst my out-patients at Guy’s Hospital. Out-
wardly there was no appearance of diabetes, and
the patient had only been ill a few weeks. He had
been told before he came to me that he was suffering
from diabetes, for which he had been following a re-
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diabetes are met with. Age, according to my experience,
forms an item of consideration of vast importance n
reference to diabetes; and, contrary to what is notice-
able in the case of most complaints, the older the sub-
ject, the less the severity that the disease assumes, and
the more amenable is it to treatment. With a person,
say over fifty, it is seldom that any anxiety need be
entertained about the result if resolution enough be
possessed to persevere in carrying out the measures
that may be found to be required, according to the
progress of the case, to keep the disease in abeyance.
In some cases, amongst young subjects, it may be
found, also, especially when the disease is taken early,
that under the exclusion of starch and sugar from the
food a disappearance of sugar takes place from the
urine, although such a result is of infinitely less fre-
quent occurrence in these than in those occurring
amongst the more advanced in age. The slightest
departure from a restricted diet, as a rule, in young
subjects, suffices to bring back the sugar; and should
the urine continue long in a saccharine state, the
chances are that after a while the strictest attention
will be found ineffectual in rendering it again devoid
of sugar. The 1ssue now must be considered doubtful,
if even the prognosis can be pronounced as otherwise
than unfavorable.

In another class of case, notwithstanding the strict
exclusion of starch and sugar from the diet, sugar is
still recogmsable, and, it may be, in considerable quan-
tity, in the urine. There is evidently in these cases
something besides a defective assimilative power over
the saccharine element of food. The origin of the
sugar, however, may be here also referred to a faulty
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temporary diabetic condition was evidently occasioned
by a state of mental excitement. In January, 1867,
a middle-aged gentleman was brought to me by his
medical adviser in consequence of symptoms of diabetes
having recently shown themselves. He had latterly
been suffering from great nervous excitement. With-
out any just cause everything looked black and gloomy
before him, and he had become so completely un-
nerved as to be unfit for properly attending to the duties
of his profession. I saw him upon several occasions,
and each time found that the urine was charged with
sugar. It was not an ordinary well-marked case of dia-
betes, but upon one ocecasion I found as much as fifteen
and a half grains of sugar to the fluid ounce of urine;
and this, notwithstanding that a partially restricted
diet was being followed out. He was advised to give
up all professional engagements for a time, and go
right away from London. This he did, and in the
course of a few months returned completely restored in
every way. A year and a half afterwards I chanced
to meet him 1 the street, and found him looking the
picture of health. At my request he forwarded me a
specimen of night and morning urine to examine for
sugar, and mn the case of both an absence of saccharine
behaviour was encountered. As regards eating and
drinking, he informed me he was living like other
people, or precisely as he had formerly been accus-
tomed to do, with the sole exception that he had left
off taking sugar in his eoffee and tea. The attack of
glycosuria that I have referred to was the second that
had come on under similar circumstances.

Morbid anatomy has contributed nothing towards
elucidating the pathology of diabetes. We refer the
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man, himself the subject of diabetes, felt anxious about
his state because the sp. gr. of his urine kept at a high
point. A specimen that he brought me for examina-
tion showed a sp. gr. of 1035, but contained no sugar.
The quantity passed was small, and being loaded with
solid matter it threw down a copious deposit of
lithates.

The density is sometimes regarded as though it
supplied a knowledge of the amount of sugar contained
in the urine. Taking the quantity of urine passed and
the sp. gr. together, a rough estimate, it is true, can be
formed of the extent of saturation with sugar, but the
sp. gr. cannot be relied upon for indicating more. In-
stances are constantly occurring, in the experience of
those who are in the habit both of taking the sp. gr.
and estimating by analysis the amount of sugar, where
a want of harmony exists in different specimens be-
tween the two. A striking example of such may be
selected from the details of North’s case, the report of
which, as already mentioned, is furnished at the
end of this work. On February 8th the urine passed
between 1 and 5 a.m. presented a sp. gr. of 1032
and contamed 23:05 grains of sugar to the fluid ounce,
whilst that collected during a subsequent four hours,
viz., from 9 a.m.to 1 p.m. wasof a sp. gr. 1023, or nine
degrees less, and contained 2440 grains—rather more
sugar, that is—to the ounce. Here, then, the sp. gr.
and proportion of sugar actually moved in a converse
direction to each other, and examples of the kind are
not of unfrequent oceurrence.

The sp. gr. of diabetic urine may reach as high as
1050, or, it may be, a little higher, but the usual range
is from 1030 or 1035 to 1045. Where the disease has
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drunk if it had been at hand. Before the nature of
the complaint is discovered lemonade, beer, ginger-
beer, and such-like prejudicial fluids, are consumed in
large quantities, the effect of which is to aggravate the
thirst. The patient does not know why, but the
more he drinks the more he finds he wants to
drink.

The unquenchable thirst of which diabetics complain
is to be readily accounted for upon physiological prin-
ciples. The sugar in escaping from the system carries
with it water from the blood, and thus leaves this fluid
in a more highly concentrated condition. Now, the
solid and lLiguid matter of the blood ought to bear a
certain relation to each other., To maintain this
relation we have the action of the eliminative organs on
the one hand, and a certain sensation on the other,
which not only makes us conscious when fluid is re-
quired, but excites us with a strong desire to take it.
No matter in what way the solid matter of the blood
becomes out of proportion to the liquid—whether by
the rapid loss of fluid from the cutaneous surface as by
free perspiration—whether by the ingestion of a quan-
tity of saline matter as from eating salt provisions—
or whether from deprivation by a proper supply of
drink—in each case the result is the same, a sensa-
tion 18 excited that we denominate thirst, which has
the effect of inducing us to take what is wanted to
restore the balance that has been disturbed. Thus,
thirst is designed for securing that the blood is main-
tained with a due proportion of fluid; and such is the
strength of the sensation when fluid is urgently needed,
that an irresistible desire to drink is excited. By the
thirst which accompanies diabetes a replacement of
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though a hollow or empty space existed at the pit of
the stomach which nothing seems to fill up. It is
always much mitigated, if not entirely removed, as the
case improves under treatment. I have met with a few
cases in which there has been something quite remark-
able about this sensation of hollowness or emptiness.
In one, particularly, the patient was impressed by 1t
that she was sinking, and was led, in consequence, to
exclaim every now and then to those around her that
she felt that that particular moment must be her last.

The state of the mouth is often much complained of
by the subjects of diabetes. A dryness 18 experienced
which fluids fail to have the power of alleviating, and
the tongue cleaves in a uncomfortable manner to the
palate. The lips are also parched, and frequently a shight
accumulation of dried mucus is apt to be visible about
the angles of the mouth. To those accustomed to
be thrown much in contact with diabetics, the state of
the mouth alone will sometimes suffice to lead to the
suspicion of the existence of the disease. The patient
as he is speaking is constantly rolling the tongue, in a
peculiar manner, about m the mouth, and passing it
over the lips, apparently with the view of distributing
what moisture he can over the surface; and from
sticking as it does to the palate, on account of the
dryness that exists, a sound is produced which is very
significant and suggestive to those who have once given
attention to it.

The tongue varies considerably in appearance in
different cases. Sometimes there is nothing special to
be observed. Sometimes, however, it is morbidly
clean and intensely red, and perhaps also fissured.
In this state it presents very much the aspect of raw
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direct connection between this phenomenon and the
disease. It seems as if the morbid condition of the
system prevailing interfered with the nutritive action
going on in the fang and its socket, and so led to the
result. It is only when the symptoms are allowed to
run on in a severe form that 1t is noticed, and suppos-
ing the teeth to have become already loosened, I have
known them again become firm upon the disease being
controlled by treatment.

Few diabetics have anything to complain of in
respect of digestive power. It seems as a rule to be
even stronger than in ordinary people. Although an
enormous quantity of food is sometimes consumed, no
sense of weight at the stomach or other symptom of
mdigestion is experienced. One patient, that not long
ago fell under my observation, informed me that he had
been a martyr to dyspepsia until he became the subject
of diabetes, but that since then he had not known what
it was to experience anything of his old complaint.

It must not be understood, however, from what has
been said, that the digestive power is invariably good,
or continues invariably good throughout. Sometimes
there is such a loss of appetite and even loathing of
food, that the patient can be induced to take but little.
Sickness also sometimes prevails, and may constitute a
gymptom of importance.

Constipation is a very common accompaniment of
diabetes. From the extensive loss of fluid taking place
through the kidneys, the system is left with a deficient
amount, and as one of the results the contents of the
large intestine become so unnaturally dry and hard as
to render their expulsion difficult. Rules, however,
are not without their execeptions, and it happens in
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other. A few days’ accession of urgent symptoms may
suffice to give the patient a totally altered appearance
for the worst. The improvement, also, that is some-
times produced by a few days’ treatment is looked
upon by the friends as truly marvellous. The main
cause of this rapid alteration is evidently due to the
change which occurs in the amount of fluid contained
m the tissues.

A real waste of tissue, however, rapidly goes on when
the disease exists in a severe form. The patient’s
flesh vanishes, and his loss of weight i a very short
time may be extreme. As the case yields to treatment,
not. only is the loss that has been taking place stayed,
but a gain begins to show itself, and under favorable
circumstances the patient may find before very long
that he is about as heavy as he was before the disease
set in. The weight, it may be remarked, is usually
studiously watched by the patient, and more relied
upon as an index of his progress than anything else.

It 1s not to be wondered at that the tissues should
be drawn upon and wasted, seeing that so large a
portion of the food escapes being turned to account as
it ought to be. Further proof than we possess is not
needed to show that starch and sugar become con-
verted into and constitute one source of fat in the
animal system. Deprive an animal of the power of
elaborating or assimilating these principles, and this
source of fat—and it may be regarded as forming an
important one in the mixed and vegetable feeder—is
immediately cut off. Now, in diabetes there is a want
of assimilative power over these elements, and thius

they fail to contribute, as they should do, to fat pro-
duetion.
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and the blood restored to a natural condition virility
is found to return. Referring to North’s case aga,
loss of virility was recounted in his history as having
existed since the commencement of his illness. A
few days after he had been placed upon an animal diet
and the morbid condition thereby reduced, he con-
fidentially mentioned to the clinical reporter that he
felt sure he must be getting better, on account of a
particular circumstance that he had noticed. He had
hitherto, he said, been like a child simce he had been
affected with the complaint, but now he found that
“ his nature ” had returned.

In the female subjeet a suspension of the catamenia
may be looked for whilst the symptoms of the disease
are severe, and 1ts restoration when they become con-
trolled.

In addition to what has been mentioned about the
muscular system, it may be stated that ecramp forms a
frequent accompaniment of diabetes. Some patients
complain urgently of cramp in the legs, which seizes
them night after night, and gives rise to much in-
convenience. If the discharge of sugar can be con-
trolled by treatment, a disappearance of this symptom
along with the others of diabetes may be confidently
looked for. In cases, however, where only a partial
mitigation of the disease can be effected, although
cramp may not have been present as an early symptom,
it is not unlikely to be experienced as the case
runs on,

(Edema of the legs must be enumerated as one of
the occasional concomitants encountered. According
to my experience it is but rarely observed, but I have
known mstances in which it has existed for a time to
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symptoms of cerebral disease, on account of the co-
existence of a saccharine state of the urine. A blister
was, nevertheless, subsequently applied to the nape of
the neck; and soon, a large carbuncle became deve-
loped, which led to the production of a fatal result.

The susceptibility to the occurrence of these affec-
tions is probably due to a low state of vitality in the
tissues, produced by the unnatural condition of the
blood that exists. The same is also probably the
explanation of the liability that is noticeable to the
supervention of pulmonary disease. If the complaint
is allowed to run on in an unchecked state, I think it
may be said that the most likely unfavorable event to
happen is the supervention of pulmonary disease,
which may ultimately constitute the immediate cause
of death.

The chronic form of pulmonary disease so frequently
encountered in association with diabetes is commonly
spoken of as phthisis; but although it runs the same
course and presents the same symptoms as tubercular
phthisis, yet it seems in reality to constitute a result
of simple chronic inflammatory action, attended with
breaking down of the lung tissue and the formation of
cavities without being preceded by or accompanied
with any strumous or tubercular deposit. I have
alluded to this form of disease under the head of
pathology, and unless the grey induration that is met
with around the cavities, which many consider as the
product of common inflammatory action, be looked
upon as of a tubercular nature, there is no tubercle
belonging to the affection. What T am referring to
constitutes the pneumonic phthisis of Dr. Addison,
and this I contend forms the kind of pulmonary disease
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down by treatment of pulmonary disease becoming
developed. Should the case, under these circum-
stances, proceed to an unfavorable termination, it
will be almost sure to be in some other way.

As well as the chronic form of lung disease that has
been spoken of, acute pneumonia is of frequent occur-
rence in association with diabetes. A large proportion
of the deaths that appear amongst the mortality returns
of Guy's Hospital with diabetes recorded against them
have pneumonia also mentioned. In these instances
the patient, as a rule, has been admitted with the double
disease upon him, and so serious is the complication
that there exists but little chance of recovery.

Sometimes cases occur in which there seems to
be a sudden stasis of the pulmonary circulation. In
illustration of this I may mention the case of a
young woman who was sent up to me for admission
into the hospital from the country. There had been
no particular urgency observable in her symptoms
previously, but she apparently took cold on the journey,
and within an hour or two after admission was seized
with intense dyspncea and died in less than twenty-
four hours. A post-morfein examination was made,
and universal engorgement of the lungs without any-
thing further was discovered.

The following particulars of an analogous case were
supplied to me by Dr. Gull. A gentleman, whose
urine was found to be strongly saccharine, was first of
all suddenly seized with swelling of the right leg,
attended with evidence of an obstructed -circulation
through the limb. Recovery from this took place,
but confirmed diabetes existed. TFrom exposure to
cold a year afterwards an attack of sudden passive
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I am not disposed to think, however, that there is
anything special about this milkiness of the sernm in
diabetes, because I have frequently noticed in my
physiological experiments, and the same has been
noticed by others upon the human subject, that when
blood has been removed a few hours after the inges-
tion of food, especially food rich in fatty matter, the
serum has been strongly lactescent, and on being
allowed to repose has given rise to an accumulation of
a thickish eream-like layer upon the surface. This
cream-like layer on being examined microscopically
has presented the appearance of the molecular base of
chyle, and doubtless, therefore, has been directly
derived from the chyle. During fasting there is no
such appearance to be observed. Now, diabetics
usually consume a large quantity of food, and par-
ticularly of food likely to lead to a plentiful introduc-
tion of fat into the system. The milkiness of their
blood, therefore, may be quite unconnected with any
peculiarity belongmg to their disease, but simply
dependent on the flow of fatty matter into the blood
through the chyle in accordance with what takes place
under natural eircumstances.

‘Where the abstraction of blood is resorted to in
acute febrile and inflammatory complaints the cir-
cumstances of the case would scarcely, if ever, allow
us to expect that a milkiness of the serum would be
likely to be found. Now, such being the complaints for
which the removal of blood is most generally performed,
we are afforded an explanation of why the character
of milkiness is not of more common observation than
it 18,

I do not know whether it has any bearing worthy of
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of the stomach, which may amount only to nausea
or may lead to actual vomiting. Then the intellect
becomes blunted, and soon coma gradually sets in and
becomes more and more profound without any return
of conseiousness until death supervenes, it may be in
the course of a few hours, or the patient may linger
on in this state for two or three days. Sometimes the
coma may come on more rapidly, the patient becoming
excessively weak or faint, and soon exhibiting signs of
unconsciousness, which go on increasing until it is
complete, but it cannot be said that it comes on
suddenly under the form of a fit, as is not ef uncommon
occurrence in cases of albuminuria. The condition
appears as though it resulted from the effects of blood
poisoning, and looking upon it in this light the term
“glycoh®emia” might be made use of upon like
grounds that “ursemia” is employed to comprehend
the analogous train of phenomena sometimes occurring
in connection with Bright’s disease.

Before 1 quit this part of my subject there is one
more point that I must refer to, viz. the occurrence of
cataract in association with diabetes. This has some-
what recently excited a considerable amount of interest
and atfention on account of its having been lately
discovered by experiments conducted upon the lower
animals, that cataract may be induced artificially by
the mtroduction of sugar into the system.

Dr. Prout, m the fifth edition of his work on
‘Stomach and Renal Diseases,” 1848, p. 32, referred
under the form of a note to the association of diabetes
with cataract :—* As other instances,” he says, *of
diabetic derangement and debility I may state that I
have seen two cases of the disease accompanied by
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may not entirely disappear from the urine. Notwith-
standing this, however, its reduction in amount, I feel
most strongly, places the patient in a position not only
of much greater comfort but likewise of much greater
security than he otherwise would be. A diabetic who
is passing a large quantity of sugar and continues
upon an unrestricted diet enjoys but a very insecure
hold upon life. Under the abnormal state produced
by a saturation of the system with sugar very slight
causes are sufficient to set up disturbances which may
prove of the most serious import to the patient.
External influences which might lead only to a trivial
and temporary derangement in a healthy person may
give rise, In an uncontrolled case of diabetes, to the
production even of a fatal result. From what I have
seen I am strongly of opinion that when by dietetic
measures the elimination of sugar is kept down, the
patient 1s not in the same way hable to those incidental
complications which so frequently produce a fatal
termination in diabetes allowed to run on in a severe
form. I do not go so far as to say that diabetes may
always be prevented from proving fatal, for it would
seem that a form of disease may occur in which there
is something else to deal with besides the mere
functional aberration connected with the assimilation
of sugar. It must be admitted, in fact, that cases are
met with in which there exists a source of interference
with nutrition beyond what can be accounted for by the
mere presence of sugar in the blood ; for although the
discharge of sugar may be kept down below what is
noticed in other cases where no material disturbance
is perceptible, yet the disease may be found to make
progress in weakening and emaciating the patient
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it with the report. From the position of the fluctuat-
ing line upon it the number of grains of sugar
passed per diem can be read off by means of the scale
inserted on either side, and above can be seen the
nature of the diet consumed. Forinformation regarding
the quantity of food where this is not mentioned 1
must refer the reader to the details of the report.

The rapidity with which the effect of food manifests
itself upon the urine, is shown upon several oceasions In
the case. On February 10th, for instance, after a
purely animal diet had been adhered to for a few days,
the patient deviated from his instructions, and took
with his tea at 4 p.m. some prepared cocoa sweetened
with sugar, which his friends, during the afternoon,
had brought him in. During the four hours between
1 and 5 p.m., the quantity of sugar voided was 468
grains. During the succeeding four hours the quantity
rose to 1311 grains,and the next four hours descended
again to 483 grains. On March 12th, again, after
having been for a couple of days on a purely animal
diet, he was ordered some rice. At 6 a.m. he ate for
breakfast half a rice pudding composed of 4 oz. of rice
and 1 egg. From 1 to 5 a.m. the quantity of sugar
passed was 81 grains; whilst from 5 to 9 a.m. it
amounted to 576 grains. On the following day he
took for breakfast at 6 a.m. 11b. of potatoes without
anything else. From 1 to 5 a.m. the sugar eliminated
was 281 grains, and from 5 to 9 a.m. 794 grains.

The above examples suffice to show how rapidly

the ingestion of sugar-yielding substances produces

an influence upon the urine. Some time ago, how-
ever, M?. G. N. Bacon undertook some further
observations for me upon this point, and I will here
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bread is yielded, which may of course be supplied to
the patient fresh every day or as often as may be
desived, and which is really not unpalatable. It
ought to be light, soft, and moist, without giving an
mmpression of feeling wet or cold in the mouth.

After the process to which the bran is subjected in
washing it may be questioned if it possesses really any
nutritive value; but as it is employed it is combined
with other materials, and 1t plays the part of an unob-
jectionable agent which gives bulk to what is consumed,
and therefore supplies something for filling the stomach
and enabling the patient to feel that he has taken a
full meal. It must be said that the bran flour is not
altogether free from starch, but it is much freer from
it than the gluten, and observation shows that the
amount of sugar passed under its employment is less
than under the employment of gluten. In a severe
case where 1t 1s desired to exclude as strietly as possi-
ble saccharine and farinaceous materials from the diet,
the bran food is to be selected in preference to the
gluten,

A specimen of bran flour prepared by Chapman
and Co., St. James’ Mills, Hatcham, has been recently
sent to me for mspection. I am informed it has been
subjected to a thorough washing with hot water—a
process which from what has been already said is indis-
pensable, and it appears to have been very fairly
deprived of starch. I have had a portion of it made
into cakes, and find that its fineness renders it sus-
ceptible of being readily disposed of in the mouth. Tt
also possesses very little taste.

The state of the alimentary canal varies in different
diabetics, and in some the irritability is such that the
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GLYCERINE. 204
who was being restricted to an animal diet, and who
was passing from 3 to 3% pints of urine, and from 900
to a little over 1100 grains of sugar in the twenty-four
hours, I ordered glycerine to be administered. Upon
the first day he took six ounces, upon the second eight
ounces, and upon the third ten ounces. The urine
rose in quantity to between five and six pints, and
the sugar to from upwards of 2000 to upwards of
3000 grains per diem. The glycerine being omitted,
the urine immediately fell in quantity, and averaged for
several days about three pints, and the sugar about 1500
grains. Glycerine was then given again to the extent
of ten ounces a day for four days consecutively. The
urine rose, and upon the third day reached eight pints;
and the fourth day 73 pints in qi]d]]tltj" The sugar
upon the first day amounted to 3744 grains ; the second,
4032 grains; the third, 4608 grains; and the fourth,
4850 grains. The glycerine being now discontinued,
the urine on the following day stood at three pints,
and the sugar at 2540 grains. The next day the urine
amounted only to 2} pints, and the sugar 1199 grains.
The glycerine employed was that supplied to the Guy’s
Hospital dispensary. Whatever the explanation, the
fact 1s indisputable, that under its use a material ag-
gravation of the complaint was produced. With the
merease in the guantity of urine and that of sugar,
the patient experienced a return of thirst, and ex-
pressed himself as altogether feeling worse. The
quantity of glycerine ordered was purposely large,
and to get it taken it had to be administered at
frequent periods throughout the day.

Attention requires to be paid to the fluids as
well ag the solids that are consumed. Milk is often
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curtail him in fluid is to occasion distress ; and, at the
same time, also, I believe, to place him in a more peri-
lous position : for, the more freely the sugar existing in
the system is carried away the less will be the extent
of deviation in the contents of the circulatory system
from a natural condition. It is indispensable, it must
be remembered, that what is drunk should not be of
a nature to yield sugar, for should such be the case 1t
would be like adding fuel to fire—the more that was
drunk the more desire would there be for drinking.

From what I have myself seen of diabetes mellitus, I
cannot understand how any patient suffering from the
disease can have been made otherwise than very much
worse by the administration of sugar, and yet this has
been advanced as a plan of treatment for the com-
plaint.

M. Rigodin, according to what is stated in one of
the numbers of the ¢ Lancet’ for January, 1862, pro-
posed the administration of a diet in which sugar-
yielding substances enter largely in order to com-
pensate for the loss of sugar that is taking place.
Because, from the experiments of Dumas and Bernard,
sugar appeared to form an important principle in the
animal system, he thought it rational to give sugar in
diabetes to make up for the loss occurring as the result
of the disease. No comment is needed upon an argu-
ment go utterly gratuitous as this.

Some cases are recorded in the ¢ British Medical
Journal’ for May 29th, 1858, by Dr. Sloane, in which
the saccharine treatment was put into force. It was
tried upon three patients in the Leicester Infirmary.
In the first, half a pound of treacle a day was given to
the patient for more than nine weeks. The urine was
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I have never put the saccharine plan of treatment
into practice myself, and knowing what I do about the
disease I should not consider myself justified in trying
it. I once had an opportunity, however, some years
ago, of witnessing its employment upon a case in Guy’s
Hospital. The patient was rendered so much worse
by it that it had to be discontinued in the course of a
few days.

Various medicinal agents have been from time to
time recommended, suggested by the theory that has
happened to be entertained regarding the nature of the
disease.

Under the supposition that the production of sugar
was due to a faulty action of the digestive organs, pep-
sine and runnet have been employed, but, as might be
inferred from what has been said under the head of
pathology, without any beneficial effect. Yeast is also
an agent that has been administered with the view of
getting rid of the sugar supposed to be unnaturally
produced in the stomach. M‘Gregor (*Med. Gazette,’
May, 1837, p. 272) gave yeast to two patients in ounce
doses after each meal, but 1t had soon to be discon-
tinued on account of the patients feeling, to use their
own expression, as though they * were on the eve of
being blown up.” Such a sensation is just what might
be looked for, seeing that the conditions were supplied
for the ocenrrence of the alecholic fermentation within
the stomach.

The permanganate and perchlorate of potash have
been employed as oxidizing agents by those who have
thought that a defective oxidation of sugar formed the
cause of its presence in the system. More recently
the peroxide of hydrogen has been used upon the same
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Each of these waters may be drunk alone, or taken
in conjunction with wine or brandy. They may also
be employed at meals. _

The Carlsbad water, a water belonging to the saline
class, is also of service in some cases of diabetes.
Where an habitual tendency to constipation, and a
sluggishly acting liver, attended with congestion of
the portal system, exist, I think the Carlsbad water
may be advantageously recommended.

A few weeks’ sojourn at Carlsbad also, as in the case
of Vichy, is often productive of a considerable amount
of benefit.

There is one remedy for diabetes to which I have
not: yet alluded, and which I believe has not yet received
the full trial it deserves. The remedy I refer to is
opium. As far back as 1837 M*‘Gregor placed upon
record in the ‘¢ London Medical Gazette’ a couple of
cases which had been treated with this agent. Under
its influence the urine underwent a marked diminution,
and the symptoms of diabetes became subdued.
M*Gregor’s cases, however, did not terminate satisfac-
torily, the disease, it is stated, having returned upon a
discontinuance of the employment of the opium. It
is a peculiarity belonging to diabetes that patients
suffering from the complaint bear doses of opium
without the production of any of the ordinary effects
that could not be tolerated by a healthy individual.
M*Gregor, in his two cases, pretty rapidly increased
the dose, until the quantity administered in the twenty-
four hours amounted in the one to sixty and in the
other to minety grains. I have myself often begun
with a grain three times a day without observing the
shightest sign of soporific effect.
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15th.—Diet, two pints of jelly, two cliops, and two pints of beef tea. Quantity
of sugar passed, 569 grs.; quantity of urine, 107% oz. The jelly to-day was made
withont sugar. Oue pint of it was taken at 6 a.m., and the other at 10 a.m., with
no other food £ill 1 p.m. The sugar passed was infinitely lower in quantity than
it had ever been noticed before. The proportion per ounce of urine did not exceed
756 grs., and the lowest was 2:35. The sugar voided during the vespective
periods of the twenty-four hours was 76, 80, 56, 86, 67, and 254 grs. Looking at
these figures, it would appear that jelly does not oceasion so much production of
sugar 8s meat, Up to 1 p.n. nothing but the jelly was taken; and after 1 p.m.
the meat and beef tea. The amount of sugar continned exceedingly low up to 9
p-m., but during the succeeding four hours the quantity was 254 grs.—nearly half
of the amount given for the twenty-four hours. I presume this may be taken asthe
effect of the change to meat, and that the sugar resulting from the ingestion of
meat requires a longer time to make its appearance in the urine than that resulting
from the ingestion of saccharine and starchy materials. The patient confidently
stated to-day to the reporter of his case, that he felt certain that he was getting
better on account of a particular symptom he had observed, To use his own
words, * He had been like a child hitherto during his illness but now he found
that the nature of man had returned upon him,” His weight to-day was
9 st. 5 1bs,

16th.—Diet, one chop, sixteen ounces of dressed meat, and three pints of milk
mstead of the beef tea. Quantity of sugar, 1198 grs.; quantity of urine, 105}
0z. The lowest amount of sugar per ounce noticeable to-day was 765, which is a
trifle higher than the highest of yesterday—a fact that presents a significant
appearance with respect to the substitution of milk for beef tea.

17th.—Diet precisely the same a8 yesterday. The amount of sugar passed was
1258 grs.; quantity of urine 98% oz. Mean sp. gr. of the six specimens 1026.
Mean amonnt of sugar per oz. 14-96 grains. The patient stated that a much less
amount of food satisfied him now than formerly, and that he did not experience
thirst as he used to do. :

18th.—Diet the same as yesterday, with the addition of half a pound of suet,
which was mixed with the milk. Quantity of sugar, 1485 grs. ; quantity of urine,
994 oz. Mean sp. gr. given by the six specimens, 1025. Mean umount of sugar
per onnce, 1695 grs.

19th.—Diet, two chops, eight ounces of dressed meat, three pints of milk, and
three quarters of a pound of suet. Quantity of sugar, 1722 grs.; quantity of
nrine, 83% oz. Mean sp. gr. of the six specimens, 1031. Mean amount of sugar
per ounce, 21-62 grs.

20th.—Diet, one chop, sixteen ounces of dressed meat, three pints of milk, and
a quarter of a pound of suet. Quantity of sugar, 2225 grs.; quantity of urine,
101§ oz. Mean sp. gr. of the six specimens, 1033. Mean amount of SUEAT per
ounce, 23-47 gra.

According to the patient’s opinion—and he had not been informed of the
analytical resnlts obtained—the milk he was laving did not agree with his com-
plaint; for since he had been taking it, he began to experience somewhat similax
sensations to those he had at the commencement of his disease. He liked the
suet, and said it-filled up the void which seemed to exist nt the pit of the stomach
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13'56 grs. Between 5 and 9 a.m. the figures given were 576 grs. and 2850 grs. ;
and between 9 am. and 1 p.m., 837 grs. and 8129 grs. After this, the gross
amonnt descended to 875 grs., but the proportion continued the same. In the
following period there was a descent in both, and in the last the proportion was
down to 1398 grs.. The rice, then, produced evident effects upon the urine
within the period that it was taken ; and its influence did not become exhausted
until quite the end of the day.

18th.—Diet, one pound of potatoes, one chop, one pound of dressed meat, and
thiree pints of beef tea. Quantity of sugar passed, 2270 grs.; quantity of urine,
102% oz. The potatoes were eaten for breakfast at 6 a.m., and nothing else was
taken till 11. From 1 to 5 in the morning the gross amount of sugar voided was
281 grs., and its proportion 1845 grs. to the ounce of urine. Between 5 and 9
aan. the gross amount rose to 794 grs., and the proportion per ounce to 2481
grs. During the next period the proportion still showed a rise to 31°29 grs,, but
it afterwards in each period fell until the last, when it stood at 14-52, After the
rise mentioned in the gross amount, there was a successive descent throughout
the day till 9 in the evening,

In order that a fair comparison may be made between potatoes and food of a
dry description, one pound of potatoes was well dried, and it was found that it
lost eleven ounces in weight. The sixteen ounces, then, only contained five
ounces of solid matter.

The patient’s weight to-day was 9st. 13 lbs.,, being a gain of three pounds
since March 5th.

March 14th.—Diet, two ounces of arrowroot, one chop, sixteen ounces of
dressed meat, and three pints of beef tea. One ounce of the arrowroot was
taken at 6 a.m., and the other ounce at 9 a.m., with no other food till 11.
Quantity of sugar passed, as nearly as possible, the same as yesterday, viz., 2278
grs. ; quantity of uwrine also nearly the same, viz., 101 oz, It will be observed
that the arrowroot was taken at 6 and 9 a.m., instead of altogether at 5 a.m., as with
the potatoes. The rise of sugar for the several periods was, in accordance, less
rapid. The figures, given in their order for the six specimens throughont the
twenty-four hours, run thus—219, 360, 458, 540, 372, and 329 grs. The pro-
portion of sogar to the ounce of urine in the several specimens was 18:21, 30,
32-70, 2571, 2481, and 12-18 grs.

15th.—Diet, four ounces of bread, three chops, and three pints of beef tea.
Quantity of sugar, 3521 grs.; quantity of urine, 131 oz. The four ounces of
bread were taken at 6 a.m. It did not appear to manifest its full effeet upon the
uring so rapidly as the other articles from the vegetable kingdom that had been
given; neither did the effect, when produced, pass off so rapidly. The day
began with the patient’s passing 197 grs. of sugar during the first four hours, the
urine containing 11°79 gra. of sugar to the onnce. From 5 to 9 a.m. the gross
amount of sugar was 8587 gra., and the preportion 27-15 grs. per ounce. From 9
a.m. to 1 p.m. the figures given were 800 and 81'98; from 1 to 6 p.m., 790 and
35°10; from 5 to 9 p.m., 705 and 80 ; and from 9 p.m. to 1 a.m., 642 and 2214
It is thus evident that, although the bread was eaten at 6 o’clock in the morning,
its inflnence was strikingly manifest till the end of the day; and even during the
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** Tt wonld be unjust to conclude this notice without saying a few words in faveur of
AMr. Churchill, from whom the profession is receiving, it may be truly said, the most
beautiful series of Ilustrated Medical Works which has ever been published.”*— Lancef,

€ All the publications of Mr. Churchill are prepared with so much tastes and neatness,

that it is superfluous to speak of them in terms of commendation.' — Edinburgh
Mediral and Surgical Journal,
"* Mo gne Is more distinguished for the elegance and recherehé style of his publica-
\

tions than Mr. Churchill."’—Provincial Medical Journal.

* The name of Churchill has long been & guarantee for the exeellence of illustrated
works, and it would be superflugus to repeat the admiration that we have several times

expressed in this respect, of the spirit with which this firm engages in these costly but
valoahle series."' —Medical Press and Cirewlar.

J **The typography, illustrations, and getting up are, in all Mr. Churchill's publi- L
% cations, most beantiful.""—Moenthly Journal of Medical Sefence, .ﬂ.; :

** Mr, Churchill's illustrated works are among the best that emanate from the
Medical Presa." —Medical Times,

' We have befere called the attention of both students and practitioners to the great
advantage which Mr. Churchill has conferred on the profession, n the lssue, ot such o

moderate eost, of works so highly creditable in point of artistic execution and scientific
merit." —Dublin Quarterly Journal,
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TO BE COMFPLETED IN TWELVE PARTS, 4vo, at 7s 64. PER PART.

PARTS I. & Il. NOW READY.
A DESCRIPTIVE TREATISE

OF THE

NERYOUS SYSTEM OF MAN,

WITH THE MANNER OF DISSECTING IT.

By LUDOVIC HIRSCHFELD,

DOCTOR OF MEDICINE OF THRE USIVERSITIES OF PARIS AND WARSAW, PROFESS0R OF ANATOMY TO THE
FAOULTY OF MEDICINE OF WARBAW;

Edited in English (from the French Edition of 1866 )
By ALEXANDER MASON MACDOUGAL, F.R.C. 8.

WiTn
AN ATLAS OF ARTISTICALLY-COLOURED ILLUSTRATIONS,

Embracing the Anatomy of the entire Cerehro-8pinal and Sympathetic Nervous Centres and Distri-
butions in their accurate relations with all the important Constituent Parts of the Human HEeonomy,
and embodied in a series of 56 Single and 9 Double Plates, compriging 197 lllustrations,

Desigued from Dissections prepared by the Author, and Drawn on Stone by
J. B. LEVEILLE,
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of “ Advice to a Mother.” Feap. 8vo., 2s. 6d.
111

ADVICE T0 A WIFE ON THE MANAGEMENT OF HER

OWN HEALTH. With an Introductory Chapter, especially addressed to a Young
Wife. Ninth Edition. Feap. 8vo., 2s. 6d.

R e

F. LE GROS CLARK, F.R.GC.S.

LECTURES ON THE PRINCIPLES OF SURGICAL DIAG-

NO0SIS : ESPECTIALLY IN RELATION T0O SHOCKE AND VISCERAL
LESIONS Delivered at the Royal College of SBurgeons. 8vo., 10s. 6d.

OUTLINES OF SURGERY ; being an Epitome of the Lectures on the

Principles and the Practice of Surgery delivered at St. Thomas's Hospital. Feap. 8vo.,
5"| =

JOHN CLAY, MR.GC.B.

KIWISCH ON DISEASES OF THE OVARIES: Translated, by

permission, from the last German Edition of his Clinical Lectures on the Special Patho-
logy and Treatment of the Diseases of Women. With Noteg, and an Appendix on the
Operation of Ovariotomy. Royal 12mo., 16s.

OAKLEY COLES.

DEFORMITIES OF THE MOUTH; CONGENITAL and AC-

QUIRED ; their Mechanical Treatment. With Coloured Plates. Second Edition,
8vo., bs. 64,

MAURICE H. COLLIS, M.D.DUB.,, FR.CS.l.

THE DIAGNOSIS AND TREATMENT OF CANCER AND

THE TUMOURS ANALOGOUS TO IT. With coloured Plates. 8vo., 14s.

A. J. COOLEY.

THE CYCLOPZEDIA OF PRACTICAL RECEIPTS, PRO-
CESSES, AND COLLATERAL INFORMATION IN THE ARTS, MANU-
FACTURES, PROFESSIONS, AND TRADES, INCLUDING MEDICINE,
PHARMACY, AND DOMESTIC ECONOMY ; designed as a General Book of

Reference for the Manufacturer, Tradesman, Amateur, and Heads of Families. Fourth
and greatly enlarged Edition, 8vo., 28s.

W. WHITE COOPER, F.R.C.S.

ON_WOUNDS AND INJURIES OF THE EYE. Diustrated by

17 Caloured Figures and 41 Woodcuts, 8vo., 125,

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION,

AND THE MEANS OF ASSISTING SIGHT. Wi i
Second Edifien; Fip, 018, 7380 . With 31 Illustrations on Wood,
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Y
CLINICAL HISTORIES; with Comments. 8vo., 7s. 6d.

JAMES DIXON, F.RC.S.

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF

THE EYE. Third Editicn, Post 8vo., 9s.

HORACE DOBELL, M.D.

DEMONSTRATIONS OF DISEASES IN THE CHEST, AND

THEIR PHYSICAL DIAGNOSIS. With Coloured Plates. 8vo., 125 6d.

LECTURES ON THE GERMS AND VESTIGES OF DISEASE,

and on the Prevention of the Invasion and Fatality of Disease by Periodical Examinations.
8vo., s Od.

ON TUBERCULOSIS : ITS NATURE, CAUSE, AND TREAT-

MENT; with Notes on Pancreatic Juice. Second Edition. Crown 8vo., 35 6d.

LECTURES ON WINTER COUGH (CATARRH, BRONCHITIS,

EMPHYSEMA, ASTHMA); with an Appendix on some Principles of Diet in
Dizease. Post Svo., 5. Gd.

LECTURES ON THE TRUE FIRST STAGE OF CONSUMP-
TION. Crown Bvo., 35 6d. e

= C. TOOGOOD DOWNING, MM.D.
NEURALGIA: its various Forms, Pathology, and Treatment. THE

JacesosiaNy Prize Essay romr 1850, 8vo., 10s. Gd.
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ROBERT DRUITT, F.R.C.S.

THE SURGEON'S VADE-MECUM; with numerous Engravings on

Wood. Tenth Edition. Foolseap 8vo., 125 64,
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ERNEST EDWARDS, B.A.

PHOTOGRAPHS OF EMINENT MEDICAL MEN, with brief

Analytical Notices of their Works. Vols. I. and IT. (24 Portraits), 4to., 24s. each.

GHARLES ELAM, M.D., F.R.C.P.

MEDICINE, DISEASE, AND DLATH being an Enquiry into the

Progress of Medicine as a Practical Art.  8vo., 3s 6d.

St o L L T LT
EDWARD ELLIS, M.D.

A PRACTICAL MA\U:’&L JE THE DISEASES OF CHILDREN.

With a Formulary. Crown 8vo,,

SIR JAMES EYRE, M.D.

THE STOMACH AND ITS DIFFICULTIES. sixth Edition,

E by Mr. Beare. Feap, 8vo., 24, 6d.

:
J. FAYRER, M.D, F.RCS, CS.,
‘2 CLINICAL SURGERY IN HNBLi WJthEngmﬂuga 8vo., 16s. g
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i REMIGIUS FRESENIUS. &

A SYSTEM OF INSTRUCTION IN CHEMICAL ANALYSIS,

|
‘ Edited by ArTHUR VACHER.
|

Quaritarive. Seventh Edition. 8vo., 9.
Quantitarive. Fifth Edition. Bvo., 12s Gd.

ROBERT GALLOWAY.

THE FIRST STEP IN CHEMISIRY. With numerous Engravings.

Fourth Edition. Feap. 8vo., Gs. 6d.
‘ A EEY TO THE EXERCISES. 2s. 6d.
|
|
|
|

THE SECOND STEP IN GHEIl‘:fISTRY; or, the Student’s Guide to

the Higher Branches of the Science. With Engravings. 8vo., 10s.

A MANUAL OF QUALITATIVE ANALYSIS. Fith Edition.

With Engravings. Post 8vo., Bs. 6d.

IV,
CHEMICAL TABLES. On Five Large Sheets, for School and Lecture
; Rooms, Second Edition. 4s. 6d.

J. SAMPSON GAMGEE, M.R.C.S.

% HISTORY OF A SUCCESSFUL CASE OF AMPUTATION AT

THE HIP-JOINT (the limb 48-in. in circumference, 99 pounds weight). With 4 s

et

Photographs. 4to., 105 6d.
F. J. GANT, FRC.S.

THE PRINCIPLES OF SURGERY: Clivical, Medical, and Opera-

tive. With Engravings. 8vo., 18s :

THE TRRITABLE BLADDER: its Gruses acd Gaahive Masiba

Second Edition, enlarged. Crown 8vo., 5s.

. GARRETT, M.D.

cC. B
IRRITATIVE DYSPEPSIA AND ITS IMPORTANT CON-
NECTION with TRRITATIVE CONGESTION of the WINDPIPE, and with
the Origin and Progress of Consumption. Crown 8vo., 2s. 6d.

GEQRGE GASKOIN, SURGEON.

THE MEDICAL WORKS OF FRANCISCO LOPEZ DE VILLA-

LOBOS, the celebrated Court Physician of Spain; containing the Poem on the
Pestiferous Bubas; Dialogues on Medicine (15th and 16th centuries); &e. With
Biography and Commentary, Post 8vo., 10s. 6d.

P i e o e
JOHN GAY, F.R.C.S.

ON VARICOSE DISEASE OF THE LOWER EXTREMITIES,

Lerrsoumian Lecrunes. With Plates. 8vo., 5s.

SIR DUNCAN GIBB, BART. M.D.

§ ON_DISEASES OF THE THROAT AND WINDPIPE ss -

:I-ﬂe::;:d by the Laryngoscope. Second Edition. With 116 Engravings. Post 8vo. f

THE LARYNGOSCOPE IN DISEASES OF THE THROAT. g
W

with a Chapter on Ru1noscory. Third Edition, with Engravings. Crown Bvo., bs.
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}. REV. T F. HARDWICH. !

A MANUAL OF PHOTOGRAPHIC CHEMISTRY. with

Engravings. Seventh Edition. Foolscap 8vo., 7s. fd.

J. BOWER HARRISON, M.D. M.R.G.P.

LETTERS TO A YOUNG PRACTITIONER ON THE DIS-

EASES OF CHILDREN. Foolscap 8vo., 3s.

ON THE CONTAMINATION OF WATER BY THE POISON

OF LEAD, and its Effects on the Human Body. Foolscap 8vo., 3. 6d.

Aa e

GEORGE HARTWIG, M.D.

ON SEA BATHING AND SEA AIR. Second Edition. Feap.

Bvo., 2s. 6d.
ON THE PHYSICAL EDUCATION OF CHILDREN. Feap.
8vo., 25 6d.
? A. H. HASSALL, M.D.

THE URINE, IN HEALTH AND DISEASE; being an Ex-

planation of the Composition of the Urine, and of the Pathology and Treatment of
Urinary and Renal Disorders. Second Edition. With 79 Engravings (23 Coloured).

¥
Post Bvo., 125 6d. é
f
!

ALFRED HAVILAND, M.R.C.S.

i CLIMATE, WEATHER, AND DISEASE; being a Sketch of the

Opinions of the most celebrated Ancient and Modern Writers with regard to the Influence
of Climate and Weatherin producing Disease. With Four ecloured Engravings. 8vo,, Ts,

R s iy

W. HAYCOCK, "M.R.CV.S.

HORSES; HOW THEY OUGHT TO BE SHOD: being a plain

and practical Treatise on the Principles and Practice of the Farrier’s Art. With
14 Plates. 7s. 6d.

F. W. HEADLAND, MD, F.R.C.P.

ON THE ACTION OF MEDICINES IN THE SYSTEM.

Fourth Edition. Bvo., 14s.

A MEDICAL HANDBOOK ; cnm];mhanding such Information on Medical

Erslrui %anjmr_r,' Subjects as is desirable in Educated Persons. Second Thousand. Foolscap
‘a-l-' .I

J. N. HEALE, M.D., M.R.C.P.

‘f A TREATISE ON THE PHYSIOLOGICAL ANATOMY OF

THE LUNGS. With Engravings. 8vo., Bs,

A TREATISE ON VITAL CAUSES. svo, os.
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C. HOLTHOCOUSE, F.R.CS.

ON HERNIAL AND OTHER TUMOURS OF THE GROIN
:?ﬂni:;tuljilﬁggﬂafﬂgfﬂﬂ with some Practical Remarks on the Radical Cure

B. HCOD M.D.

THE SUCCESSFUL TREATMENT OF SCARLET FEVER;

also, OBSERVATIONS ON THE PATHOLOGY AND TREATMENT OF
CROWING INSPIRATIONS OF INFANTS. Post 8vo., §s.

JOHN HORSLEY.

A CATECHISM OF CHEMICAL PHILOSOPHY ; being a Familiar

Exposition of the Principles of Chemistry and Physics, With Engravings on Wood.
Designed for the Use of Schools and Private Teachers. Post 8vo., 63, 6d.

JAMES A. HORTON, M.D.

PHYSICAL AND MEDICAL CLIMATE AND METEOROLOGY

OF THE WEST COAST OF AFRICA. 8vo., 10s

P

LUKE HOWARD, F.R.S,

ESSAY ON THE MODIFICATIONS OF CLOUDS. fThird Edition,

by W. D. ana E. Howarp. With 6 Lithographic Plates, from Pictures by Kenyon.
4to., 10s. 6d,

A. HAMILTON HOWE, M.D.

A THEORETICAL INQUIRY INTO THE PHYSICAL CAUSE

OF EPIDEMIC DISEASES. Accompanied with Tables. B8vo., 7s.

C. W. HUFELAND,

THE ART OF PROLONGING LIFE. Second Edition. Edited

by Erasmus Wirson, F.R.S. Foolscap 8vo., 25, 6d.

W. CURTIS HUGMAN, F.R.C.S.

ON HIP-JOINT DISEASE: with reference especially to Treatment

by Mechanical Means for the Relief of Contraction and Deformity i
With Plates, Re-issue, enlarged. 8vo,, s, 6d. Sy utns Lhebied Tumb

Q. ¥. HUNTER, M.R.C.S.

) J J . -
];{]l;[;l;fp B';f,hﬂrl.)ﬁd. MIND : the Nervous System and its Derangements.
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i JAMES JONES, M.D., M.R.C.P. *

ON THE USE OF PERCHLORIDE OF IRON AND OTHER
CHALYEEATE SALTS 1N THE TREATMENT OF CONSUMPTION. Ciown

T. WHARTON JOMES, F.R.C5, F.R.S5.

I
A MANUAL OF THE PRINCIPLES AND PRACTICE OF
OPHTHALMIC MEDICINE AND SURGERY ; with Nine Coloured Plates and
173 Wood Engravings. Third Edition, thoroughly revised. Foolscap 8vo., 12s. 6d.

THE WISDOM AND BENEFI(&ENUE OF THE ALMIGHTY,
AS DISPLAYED IN THE SENSE OF VISION. Actonian Prize Essay, With
Illustrations on Steel and Wooed. Foolscap 8vo., 45 6d.

IIIL.

DEFECTS OF SIGHT AND HEARING: their Nature, Causes, Pre-

vention, and General Management. Second Edition, with Engravings. Feap. 8vo., 25, 6d.

A CATECHISM OF THE MEDICINE AND SURGERY OF §

THE EYE AND EAR. For the Clinical Use of Hospital Students. Feap. 8vo., 2s. 6ds

A CATECHISM OF THE PHYSIOLOGY AND PHILOSOPHY

OF BODY, SENSE, AND MIND. For Use in Schools and Colleges. Feap, 8vo.,
2z, 6d.

FURNEAUX JORDAN, F.R.C.S. #

THE TREATMENT OF SURGICAL INFLAMMATIONS BY A

NEW METHOD, WHICH GREATLY SHORTENS THEIR DURATION.
With Plates. 8vo,, 7s. 6d.

ro- 2y S —ot

et

U. J. KAY-SHUTTLEWORTH, M.P.

FIRST PRINCIPLES OF MODERN CHEMISTRY: & Manual |

of Inorganic Chemistry, Second Edition. Crown 8vo., 45, 6d.

DR. LAEMMNEC, E

A MANUAL OF AUSCULTATION AND PERCUSSION. Trans- |

lated and Edited by J. B. Snarre, M.R.C.S, Feap. 8vo., 3s.

8IR WM. LAWRENCE, BART. F.R.8.

LECTURES ON SURGERY. svo, 16s :
A TREATISE ON RUPIURES. fho Fifth Edition, considerably

enlarged. 8vo., 16s,
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LONDON MEDICAL SOCIETY OF OBSERVATION.

WHAT TO OBSERVE AT THE BED-SIDE, AND AFTER

DEATH. Published by Authority. Second Edition. Foolscap 8vo., 45 6d.

HENRY LOWMNDES, M.R.C.S.

AN ESSAY ON THE MAINTENANCE OF HEALTH. Feap.

Bvo., 2. Gd.

MORELL MACKENZIE, M.0, LOND., M.R.C.P.

HOARSENESS, LOSS OF VOICE, AND STRIDULOUS
BREATHING in relation to NERVO-MUSCULAR AFFECTIONS of the
LARYNX. Second Edition. Fully Illustrated. 8vo, 25 6d.

DANIEL MAGCLACHLAMN, M.D. F.R.C.P.L.

THE DISEASES AND INFIRMITIES OF ADVANCED LIFE.

Gvo,, 165,

A. C. MACLEOD, M.R.C.P.LOND.

ACHOLIC DISEASES y comprising Jaundice, Diarrhcea, Dysentery,

and Cholera. Post 8vo., 5s. 6d.

GEORGE H. B. MACLEOD, mM.D, F.R.C.S.EDIN.

NOTES ON THE SURGERY OF THE CRIMEAN WAR; with

REMARKS on GUN-SHOT WOUNDS. Bvo., 10z 6d.

Wn. MACLEOD, M.D, F.R.C.P.EDIM,

THE THEORY OF THE TREATMENT OF DISEASE ADOPTED

AT BEN RHYDDING. Feap. Bvo., 25 6d,

JOSEPH MACLISE, F.R.C.S.

SURGICAL ANATOMY. a Serilt.as of Dissections, illustrating the Prin-

cipal Regions of the Human Body. Second Edition, folio, cloth, £3. 12s.; half-moracco,
£4. 4s.

ON DISLOCATIONS AND FREGTURES. This Work is Uniform

with * Surgical Anatomy;" folio, cloth, £2. 10s.; half-morocco, £2. 17s.

N. ©C. MACNAMARA,

A MANUAL OF THE DISEASES OF THE EYE wi

Coloured Plates. Feap. 8vo., 122, Gd.

A TREATISE ON ASTATIC CHOLERA: with Maps, 8vo, 165

e
WM. MARCET, M.D, F.R.C.P, F.R.S.

ON CHRONIC ALCOHOLIC INTOXICATION; with an INQUIRY

Bvo., 40 Ud.

% INTO THE INFLUENCE OF THE ABUSE OF ALCOHOL AS A PRE-
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JAMES MORRIS;, M.D.LOND.
I

GERMINAL MATTER AND THE CONTACT THEORY: |

An Essay on the Morbid Poisons, Second Edition. Crown 8vo., 4s. 6d.
1L

IRRITABILITY : Popular and Practical Sketches of Common Morbid States

and Conditions bordering on Disease; with Hints for Management, Alleviation, and Cure.
Crown 8vo., 4s. Gd. s

G. J. MULDER.

THE CHEMISTRY OF WINE. Edited by H. Bexce Joxes, M.D.,

F.R.S, Fcap. 8vo., 6s.

wW. MURRAY, M.D., M.R.CG.P.

EMOTIONAL DISORDERS OF THE SYMPATHETIC SYS-

TEM OF NERVES. Crown f8vo., 3s Gd.

W. B. MUSHET, M.B.,, M.R.C.P.

ON APOPLEXY, AND ALLIED AFFECTIONS OF THE

BRA—IN- B"'nu ?"l A S e
ARTHUR B. R. MYERS, MR.C.S.

ON THE ETIOLOGY AND PREVALENCE OF DISEASES

of the HEART among SOLDIERS. With Diagrams. The “ Alexander”™ Prize
Essay. 8vo., 4s.

GEORGE NAYLER,; F.R.C.S.

ON THE DISEASES OF THE SKIN. With Plates. 8vo., 10s. 64.

. BIRKEECK MNEVINS, M.D.

W
THE PRESCRIBER'S ANALYSIS OF THE BRITISH PHAR-

MACOPEIA of 1867. 32mo., 35 Gd.

. NOAD, PH.D., F.RS.

H. M
THE INDUCTION COIL, being a Popular Explanation of the Electrical
Principles on which it is constructed. Third Edition. With Engravings. Feap. 8va., 3s.

. DANIEL NOBLE, M.D, F.R.C.P.

THE HUMAN MIND IN ITS RELATIONS WITH THE

BRAIN AND NERVOUS BYSTEM, Post 8vo., 45, 6d.

SELBY MNORTON, M.D,

INFANTILE DISEASES: their Causes, Prevention, and Treatment,

showing by what Means the present Mortality may be greatly reduced. Feap. 8vo.,
23, G, -

FRANCIS OPPERT, M.D., M.R.C.P.
1

HOSPITALS, INFIRMARIES, AND DISPENSARIES: their

Construction, Interior Arrangement, and Management, with Descripti f exist
Institutions. With 56 Engravings, Royal u,-;ﬁg-._ :.FZL e G FEEE
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VISCERAL AND HEREDITARY SYPHILIS, svo, 5o
o248y
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WILLIAM PIRRIE, M.D., C.M:; F.R.S.E, %

THE PRINCIPLES AND PRACTICE OF SURGERY., with

numerous Engravings on Wood, Second Ediuon. 8vo., 245,

WILLIAM PIRRIE, M.D.

ON HAY ASTHMA, AND THE AFFECTION TERMED

HAY FEVER. Feap. 8vo., 25 6d.

HENRY POWER, F.R.C.S5., M.B.LOND.

IL%ESTRATIONS OF SOME OF THE PRINCIPAL DISEASES |

THE EYE: With an Account of their Symptoms, Pathology and Treatment,
Twelve Coloured Plates, 8vo., 20s,

=

HEMRY F. A. PRATT, M.D., M.R.C.P.

THE GENEALOGY OF CREATION, newly Translated from the

Un{uinteﬁ Hebrew Text of the Book of Genesis, showing the General Scientific Accuracy
f the Cosmogony of Moses and the Philosophy of Creation. 8vo., 1ds.

ON ECCENTRIC AND CENTRIC FORCE: A New Theory of

Projection. With Engravings. B8vo., 10s.
III.

ON ORBITAL MOTION: The Outlines of a System of Physical

Astronomy. With Diagrams. 8vo., 7s. 6d.

L
to— 2P L —ot

ASTRONOMICAL INVESTIGA?I[}NS. The Cosmical Relations of

the Revolution of the Lunar Apsides. Oceanic Tides. With Engravings. B8vo., 5s.

THE ORACLES, OF GOD: A Kitetiptiat ' Re-iatesprotation: Barb I

The Revealed Cosmos. 8vo., 105

THE PRESCRIBER'S PHA.RMAEUP{EIJ{: the Medicines arranged

in Classes according to their Action, with their Composition and Doses. By a Prac-
tai:ursi_ Physician. Fifth Edition. 32mo., cloth, 2s. 6d.: roan tuck {(for the pocket),

e o gt

JOHN ROWLISON PRETTY, M.D.

AIDS DURING LABOUR, including the Administration of Chloroform,

the Management of Placenta and Post-partum Hmmorrhage., Feap. 8vo., 45. 6d.

? P. C. PRICE, FRC.S.

AN ESSAY ON EXCISION OF THE KNEEJOINT. Wik |

Coloured Plates, With Memoir of th 5 =i 2
Royal Bvo., 14s, e Author and Notes by Henry Smith, F.R.C.S. §

! £ 1o w
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WILLIAM ROBERTS, M.D., F.R.C.P. }'

AN ESSAY ON WASTING PALSY; being a Systematic Treatise on
the Disease hitherto described as ATROPHIE MUSCULATIRE PROGRESSIVE.
With Four Plates. 8vo., 5s.

C. H F. ROUTH, BM., M.R.C.P.

INFANT FEEDING, AND ITS INFLUENCE ON LIFE;

Or, the Causes and Prevention of Infant Mortality. Second Edition, Feap. 8vo., Gs,

wW. H. ROBERTSON, M.D, M.R.C.P.

THE NATURE AND TREATMENT OF GOUT. 8vo., 105, 6d.
A TREATISE ON DIET AND REGIMEN, Fourth Edition. 2 vols.

Post 8vo., 12s,

JAMES ROGERE, M.D.

ON THE PRESENT STATE OF THERAPEUTICS, With some

Suggestions for placing it on 8 more scientific basis. 8vo., 6s. 6d.

PLAINTS, LOW SPIRIIE INDIGESTION, GOUT, ASTHMA, AND DIS-
ORDERS PRODUCED BY TROPICAL CLIMJ‘LTEB With Euau Sixteenth
Edition. Feap. 8vo., 25. 6d,

B e

G. R. ROWE, M.D.
NERVOUS DISEASES, LIVER AND STOMACH COM-

J. F. RO¥YLE, m.D., F.R.S, AND F. W. HEADLAND, M.D. F.R.C.P.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.

With nomerous Engravings on Wood.  Fifth Edition. Feap. 8vo., 12s. 6d

A ik i

ST. GEORGE'S HOSPITAL REPORTS. Vols. 1. to IV. 8vo., 7s. 6d.

ST. THOMAS'S HOSPITAL REPORTS. Vol. 1., New Series, Svo., 8s.

T. P. S8ALT, BIRMINGHAM.

ON DEFORMITIES AND DEBILITIES OF THE L{TﬁER

EXTREMITIES AND THE MECHANICAL TREATMENT EMPLOYED
IN THE PROMOTION OF THEIR CURE. With Plates. Bvo., 15s.

H. HYDE EA.LTEH M,D., F.RC.P, FR.S,
ASTHMA. Second Edition. 8vo., 10s.

i P

}
H. 0. SBANKEY, M.D.LOND., F.R.C.P,
g LECTURES ON ME}uTﬁL DISEASES. 8vo., 8. :
-—of 3,......”;
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ANCIS SIBSON, M.D, F.R.C.P, F.R.S:

MEDICAL ﬁNﬁTUMY With coloured Plates. Impmia] folio. Com-

plete in Seven Fasciculi. 5s. each.

E. H. SIEVEKING, M.D., F.R.C.P.

ON EPILEPSY AND EPILEPTIFORM SEIZURES: their

Causes, Pathology, and Treatment. Second Edition, Post 8vo., 10s. 6d.

e ey T R T

FREDERICK SIMMS, M.B, M.R.C.P,

A WINTER IN PARIS: being a few Experiences and Observations

of French Medical and Sanitary Matters. Feap. 8vo,, 45

E. B. SINCLAIR, M.D.,, F.K.QC.P.,, AND G. JOHNSTON, M.D, F.K.QC.P,

PRACTICAL MIDWIFERY : Comprising an Account of 13,748 Deli-

veries, which occurred in the Dublin Lying-in Hospital, during a period of Seven Years,
8vo., 10s.

J. L. SIORDET, M.BE.LOND, M.R.GP.

MENTONE IN ITS MEDICAL ASPECT. Foolscap 8vo., 2s. 6.

ALFRED SMEE, MR.CS, F.R.S5.

GENERAL DEBILITY AND DEFECTIVE NUTRITION; their

Causes, Consequences, and Treatment. Second Edition. I"cup. 8vo., ds. Gd.

S

M. SMELLIE, MD.

OBSTETRIC PLATES: E}emg a Belection from the more Important and

Practical Illustrations contained in the Original Work, With Anatomical and Practical
Directions. 8vo., 5a.

e

HEMRY SMITH F.R.C.S.

ON STRICTURE OF THE URETHRA 8vo., 7s. 6d.
HZEMORRHOIDS AND PRULAPSUS OF THE RECTUM :

Their Pathology and Treatment, with especial reference to the use of Nitric Acid. Third
Edition. Feap. 8vo., 3s. 1.
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