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ACID DYSPEPSIA 23

16th), after dining out, with a feeling of weight and
oppression at the chest, which gradually increased till
it became unbearable; he then began to vomit, and
brought up a large quantity of undigested food and
acid fluid, This vomiting was encouraged, and a dose
of calomel, followed by some sulphate of magnesia, was
ordered. This had no effect, although it was repeated,
and other purgatives tried besides, and enemas adminis-
tered night and morning; it was not till the seventh
day that the bowels were opened, and then only to a
slight extent. Throughout the illness the bowels re-
mained obstinately constipated, and were only relieved
by the action of medicine. The urine was scanty, of a
cherry colour, clear, and deposited no urates or uric
acid, free from albumen, but highly acid. The vomit-
ing continued almost incessantly for four days, and
then gradually ceased, during which time he took only
iced Appolinaris water with milk, a tablespoonful at a
time. On the fifth day he was able to take a little beef
tea, and by the end of the week a little minced chicken.
He went on satisfactorily for two or three days after
this, when he was seized with a most persistent and
troublesome hiccough, which lasted about thirty-six
hours, then he began to bring up a small quantity of
acid fluid whenever he took nutriment, which consisted
of teaspoonful doses of Brand’s essence of heef and
milk with Appolinaris water. About this time the
pulse became very rapid in its action and irregular,
The urine still scanty, excessively acid, and highly
coloured. Bowels obstinately constipated. Almost
every remedy was tried to check the sickness, and some
seemed to succeed for a short time and then lost their
effect. Equal parts of champagne and Appolinaris
water iced stayed with him best. A sixth of a grain of
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28 ACID DYSPEPSIA

nation of the case. The acid of the vomit thrown up
during the sickness caused by the passage of biliary
and renal caleuli, has been shown by many observers to
be hydrochloric acid, the acid of the gastric juice,
and my friend Mr M. Beck has informed me that
patients suffering from chronic bladder affections are
frequently troubled with so-called “ bilious attacks.”
Reflex vomiting of an acid fluid is very common in
children in whom irregular secretion of the gastric
juice seems very readily excited when teething or suffer-
ing from intestinal worms, and Budd* has pointed out
that young children with tuberculous disease of the
lung, or with inflammation of the brain, suffer from
this gastric disorder more frequently than grown-up
persons labouring under the same diseases.

Other forms of nervous disturbance have a powerful
influence on the secretion of the gastric juice, among
which may be mentioned sudden emotions of grief, fear,
or anxiety, overwork, intellectual or physical, or the
exhaustion consequent on too prolonged fasting, hyste-
rical conditions, &e. In these cases we have often to
deal apparently at one time with a condition of increased
at another time of diminished secretion. It is perhaps
this irregular performance of the gastric function that
accounts for the anomalous dyspeptic symptoms these
cases so frequently present. _

In typical cases, when the symptoms are well defined,
there is usually no difficulty in determining whether
the “ acidity > arises from excessive or irregular secre-
tion of the gastric juice, or from fermentative changes
taking place in the alimentary canal. Professor Wilson
Foxt has very concisely stated the chief points of dis-

* Op. cit., p. 199.
+ ¢ Diseases of the Stomach,’ p. 22, Third edition, 1872,
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tinction between them in relation to flatulence, pain, and
vomiting. Thus, in hypersecretion little or no flatulence
is complained of, whilst in acidity arising from fermenta-
tive changes it is a distinctive symptom. Pain, too, is
less urgent in the latter condition than it is in the former,
when it is often so severeas to give rise to the suspicion
of the existence of organic mischief. It differs also in
character. In hypersecretion it occurs on an empty
stomach, and is generally relieved by taking food; it
varies in intensity from a feeling of craving or gnawing
to an intense continued burning sensation behind the
sternum. In fermentative dyspepsia the discomfort
sets in some time after a meal, and is characterised
more by a feeling of distension \and weight than
actual pain; when pain is felt it is generally of a colicky
nature, and referred to the intestines rather than the
stomach.* Actual vomiting of acid fluid is common in
cases of hypersecretion, whilst in acidity arising from
fermentation only a slight regurgitation usually occurs.
If, however, vomiting does take place, the matters
ejected will befound to contain a considerable quantity
of organicacid, chiefly lactic acid, and occasionally toruls
and sarcine, and it will occur some time after a meal.
In hypersecretion, on the other hand, the vomiting
often takes place on a completely empty stomach, or is
provoked when only a small quantity of food is taken.

# 1t is probable that the presence for a short time of even a
considerable quantity of acid in the stomach does not cause pain.
Since, as Dr Bence Jones has shown, when 81 grains or even 162
grains of dry tartaric acid are taken in four or six ounces of water
the acid hurts the mouth and upper part of the food tube, and then
ceases to be felt for three hours or more, when it gives rise to
griping and colicky pain. The pain attendant on hypersecretion

seems to originate in the nerve centres themselves and precedes
apparently the discharge of acid.
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under conditions when: the child may be considered
healthy., Thistemporary alkaline condition of the urine
in all probability depends on the withdrawal of acid
from the secretion during its discharge elsewhere, since
in dogs we find that, after powerfully exciting the gastric
seeretion and making them vomit, the urine becomes
decidedly alkaline. In this respect the temporary alka-
linity noticed in hypersecretion differs from the dimi-
nution of acidity noticed in cases of fermentative dys-
pepsia, where, as I shall endeavour to show when speal-
ing of that condition, the alkaline tendency is not caused
by any withdrawal of acid, but by the entrance of the
organic acids the result of fermentative changes passing
into the blood, and by oxidation appearing as carbo-
nates of the alkaline oxides in the urine.

Although the secondary and remote effects resulting
from hypersecretion are not so marked as is the case in
persons suffering from fermentative acidity, where the
continued absorption of lactic acid and other vitiated
produects of digestion gives rise to considerable constitu-
tional disturbance, still this kind of gastric disturbance
does oceasion derangement of other organs; whilst the
so called “ bilious attacks” seem particularly associated
with it. Thus, a person, after complaining for some
hours of frontal headache and nausea, begins to suffer
from uneasiness and pain at the pit of the stomach, and
shortly after vomits, and continues to do so for some
hours, bringing up at first a glairy acid fluid, which
becomes more and more tinged with bile, till the patient
declares he brings up nothing but  pure bile.,” After a
time the irritability of the stomach subsides, the vomit-
ing ceases, and the next day the patient will be found
slightly sallow, which usually quickly passes off. If the
attacks are frequent, however, the sallowness never quite
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acidity in the first instance is due to fermentative
changes brought about by impeded digestion, hyper-
secretion of gastric juice will at last often be evoked,
from the disturbance of the nerve centres of the stomach
produced by the irritation of the products of fermen-
tative change. In these mixed cases it is often very
difficult to decide which is the originating condition, a
point, however, which it is important to determine if we
wish to do more than palliate the more urgent symptoms.
We should, therefore, in all cases determine the nature
of the acid present in the vomit. This can be done
either by chemical analysis, a lengthy and tedious
process, or by having recourse to Richet’s method of
separating the acids by ether and determining their co-
efficient of partage. If this is high we may be sure that
hydrochloric acid is predominant, if low that the acidity
is due to the presence of organmic acids. If the patient
does not vomit, or at the most 1s only troubled with sour
risings, the acidity is probably chiefly caused by fermen-
tative changes.

For the relief of the pain and vomiting which result
from the acidity of hypersecretion, opium or mophia are
the chief remedies. When the disorder seems to arise
from direct irritation of the nerve centres of the stomach
itself, four or five drops of liquor opii, or an equal quantity
of liquor morphie administered with bismuth on an
empty stomach, generally succeeds in calming and
regulating the digestive functions before many doses
are taken. When the disturbance is the result of
reflex irritation an injection of morphia (1th grain) is
more efficacious than the administration of the drug by
the mouth. When the hypersecretion seems to depend
upon the accumulation of acid in the system, a gouty
state, malaria, &c., morphia or opium should be given

3 -
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to check the immediate urgency of the symptoms, whilst
appropriate steps should be taken to velieve the system
of the cause of the disturbance. In the vomiting of
pregnancy Ringer* recommends the administration of
drop doses of ipecacuanha wine every hour or three
times a day. Ipecacuanha, too, he remarks, is some-
times effective in checking the vomiting from cancer of
the stomach, and succeeds sometimes after more com-
monly used remedies have failed. Tincture of hella-
donna in twenty-drop doses three times a day, has also
been found serviceable in the vomiting of pregnancy.
Liquor arsenicalis in drop doses on an empty stomach,
often proves very serviceable in the late vomiting of
phthisis. In a patient of mine in whom it was tried,
after other remedies had failed, the relief that speedily
followed its administration was very marked. Oxide
of zine, oxalate of cerium, and nitro-glycerine are
remedies often used in sympathetic vomiting, their
action, however, is nncertain ; when administered they
may be advantageously combined with belladonna.
The application of a mustard plaster over the epi-
gastrium has often a magical effect in stopping the
retching and vomiting. 'When the excessive or irregular
secretion of gastric juice seems to depend on minor
forms of nervous disturbance, such as the exhaustion
dependent on overwork, hysteria, &c., great benefit will
often be derived from the use of the douche, especially of
sea water, or a course of brine baths at Droitwitch or at
Soden. The application of a cold compress at night
over the abdomen has also a wonderful effect m regu-
lating and calming functional disturbance both of the
stomach and liver. The diet should be nutritious, easy
of digestion ; an indigestible meal or even a single tough

# ¢ Handbook of Therapeutics.” Eighth Edition, p. 409, 1880,
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may become converted into fat; for, by this lactic and
butyric acid fermentation, the sugar is converted into
members of the fatty acid series. The extent, however,
to which this fermentation is carried in health is
probably small, since if it oceurred largely in the intes-
tine we should, as Professor Foster* observes, have a
large quantity of free hydrogen excreted by the lungs
or bowels, which is not the case. The fermentative
changes reach their highest point in the large intestine,
so much so as to render its contents acid, in spite of
the alkaline character of the secretion from its walls.
Here, in addition to hydrogen, we have a considerable
quantity of marsh gas (CH,) developed with sul-
phuretted hydrogen (H,S), from the decomposition of
the albuminous and other sulphur-yielding elements of
the food.

Tn disease, however, excessive fermentative changes
of the food may ocecur, leading to the production of
enormous quantities of gasand the formation of various
intermediate products, as we have seen, such as alcohol,
aldehyde, and acetic acid on the one hand, and of lactic
and butyric acid on the other. Sometimes it is a large
quantity of gas that is formed, at another time an
excess of acid. Thus, Ewaldt speaks of a patient who
pithily observed that  there was snmetimes a ﬁvinegz‘u'
factory and sometimes a gas works in his inside,” in
fact, at ome time alcoholic fermentation led to the
formation of acetic acid, at another, the butyric acid
fermentation produced hydrogen and carbonic acid. It
is often difficult to distinguish clinically between the
different forms of flatulent distension which arise,

# <Text Book of Physiology,’ p. 242. Macmillan & Co.
+ ¢ Lectures on Digestion,” Prof. C. A. Ewald. Translated by
Dr. R. Saundby. Williams & Norgate. 1881
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48 FLATULENT DYSPEPSIA

a persistent deposit of oxalates, associated with peculiar
train of nervous symptoms, is generally met with
(see Chapter V). This condition of diminished acidity
of the urine cannot, I think, be accounted for by Dr
Bence Jones’s* hypothesis that when the contents of
the stomach are most acid the reaction of the urine is
least acid, because in these cases the acid is not with-
drawn from the system but is formed in the stomach
itself. Nor can I accept Dr Roberts’s view, endorsed by
Dr Wilson Fox, that the alkalinity is due to the addition
to the blood of the alkaline bases of the food, since in
these cases there is no evidence that more food contain-
ing alkaline bases is either ingested or absorbed than
™ a healthy condition. Indeed, sofar from there being
any evidence that more solid matters are passing into
the system, the opposite is generally observed. One
point that I have noticed with regard to these urines is,
that they effervesce strongly on addition of acetic or
nitric acid, denoting the presence of carbonates. These
carbonates are those of the fixed alkalies, potash and
soda, since the blue reaction given to red Litmus paper
is persistent and not evanescent, as would be the case
if alkalescence was caused by ammonium carbonate.
The alkaline condition, therefore, of the urine in cases
of flatulent dyspepsia I believe to be due entirely to
the excessive elimination of the carbonates of soda and
potash, and this excessive elimination is brought about
by three conditions—(a) general debility and the
feebleness with which the respiratory aet is performed,
leading to the accumulation of carbonic acid in the
system. With regard to this point, it is interesting to
note that urine alkaline from the presence of carbonates

# © (On the Alkalescence of Urine from Fixed Alkali in some cases
of Diseased Stomach.” ¢ Med.-Chir. Trans.,” vol. xxxv, p. 41.
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50 FLATULENT DYSPEPRIA

Cases of flatulent dyspepsia associated with alkaline
condition of urine.

Case 1.—A gentleman, aged 60, consulted me during
Dr Murchison’s absence from town (August, 1874). He
stated that during the past four months he had lost
flesh and had suffered considerably from muscular
pains, especially in the thighs, with a sense of inde-
scribable weariness. General appearance worn; com-
plexion sallow ; conjunctive slightly yellow. Complains
of palpitation of the heart and shortness of breath.
Bowels constipated ; much flatulent distension ; troubled
with frequent micturition, and is frequently awoke
early in the morning for this purpose. Physical exami-
nation elicited that there was mo disease of the heart
and lungs. The liver was of normal dimension, and
there was no pain in the epigastric or right hypo-
chondriac region. The urine was clear, slightly acid
when passed, but became alkaline on boiling, and threw
down a filmy cloud of phosphates, which redissolved
with considerable effervescence on the addition of dilute
acetic acid. The specific gravity was normal, 1020, no
albumen, no sugar, and there was no excess of either
alkaline or earthy phosphates, nor any trace of ammonia.
The alkalescence was thus solely due to the presence of
carbonates of potash and soda. He was ordered two-
drachm doses of Carlsbad salts twice a week, and to
take a mixture containing ten drops each of dilute
hydrochloric acid and tincture of nux vomica. On
August 23rd he called, and said that shortly after com-
mencing the treatment he began to feel better. He
has lost the worn expression of countenance, and his
complexion is clearer. The sense of weariness, backache,
and muscular pain have disnppeared, and he has regained
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56 FLATULENT DYSPEPSIA

of the urine can be best accounted for, lies, as T have
already stated, in their chemical constitution, the
alkaline bicarbonates being acid salts. Now, the acid
reaction of the urine is generally considered due to the
decomposition that occurs between an acid or an acid
salt and the neutral phosphate of sodium in the blood,
acid sodium phosphate being formed, which passes out
with the urine. ;

Now, one of the chief acid salts of the blood is
undoubtedly bicarbonate of potash or soda an acid salt
with an alkaline reaction. The decomposition which
results between these two salts may be represented as
follows :

Acid Neutral Normal Acid
Carbonate, Phosphate. Carbonate. Phosphate,

- A ~ A .,__..-'s._ -
NaH,00, + Na,HPO, = Na,HCO, + NaH,PO,

We therefore need not be surprised to find the
administration of an acid salt, if it passes unaltered
from the stomach into the blood, causing an increase in
the acidity of the urine. And this is, indeed, what
happens when a dose of bicarbonate of potash and soda
is taken into the stomach before meals, for then, the
mucous membrane under normal conditions being either
neutral or alkaline, the bicurbonate is absorbed nnde-
composed into the blood, and causes that increase in the
acidity of the urine which has been noted. On the
other hand, when the salt is taken during digestion,
the acid contents of the stomach decompose it, carbonic
acid is liberated, which escapes by the mouth, whilst
the alkaline bases pass into the system and render it,
and consequently the urine, more alkaline.

With the alkali is generally associated some vegetable
bitter. Nux vomica or its alkaloid strychnia is the one
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some little time before meals are indicated. Combined
with nux vomica they are particularly valuable in those
cases when the patient has been long in a depressed
state, has suffered much from care and anxiety, or has
been over-worked. Either hydrochlorie, phosphorie,
and nitric acids are usually administered, some cases
seeming to be more benefited by one acid than by
another. Although our physiological and chemical
knowledge respecting the action of acids within the body
does not enable us as yet to indicate with precision the
cases which will receive the most benefit from the admi-
nistration of any special acid, or give a reason for its
employment, still, speaking broadly, we may say hydro-
chloric acid seems best suited to that class of cases in
which the dyspepsia is associated with an alkaline or
feebly acid state of the urine unattended with exces-
sive deposition of phosphates, whilst phosphoric acid
should be prescribed in those cases where with alkaline
urine there is a tolerably constant deposit of phosphate
of lime or triple phosphate.* Nitric or nitro-muriatic
acid, on the other hand, seems most beneficial in those
cases in which the urine is acid and has a tendency to
deposit oxalates and urates, or in which sudden and
frequent changes in its reaction occur, especially if these
deposits or changes are apparently associated with any
disturbance of the hepatic function.

Catarrh of the stomach and intestines may be either

¥ The value of phosphoric acid in these cases seems to depend
on the fact that equal quantities of phosphoric acid have a greater
effect in rendering the urine acid than either hydrochlorie or nitric,
probably because the two latter combine with bases to form neutral
galts, whilst the former appears in the urine as an acid salt, the
restoration of the normal reaction of the urine in this case pre-

venting the deposition of phosphates,
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64 FLATULENT DYSPEPSIA

persons suffering from this form of dyspepsia, and they
are often particularly susceptible to its influence, whilst
from a purely medical point of view they are distinctly
better without it. In cases, however, where there is a
considerable degree of atony a tablespoonful of brandy,
diluted with two tablespoonfuls of water, may be given
with advantage at the principal meal of the day, since
dilute alcohol in moderate quantity is, as Bernard has
shown, a very efficient stimulant of the gastric juice.
Only a small quantity of fluid should by taken at meal
times, and, therefore, the same benefit is not derived
from the employment of “table waters” as is obtained
from their use in cases of dyspepsia arising from undue
secretion of acid ; a small tumbler, however, of Appoli-
naris water taken with dinner is often of distinct service,
probably from the fact of the considerable proportion of
chloride of sodium it contains. Fluids are best taken
about two hours after food, when they dilute the acid
that may be formed, and help to remove the products
of digestion from the stomach. For this purpose the
natural effervescent alkaline waters may be employed.
They are, however, most beneficial in cases when the
flatulence is limited to the stomach, and are of little use
in relieving intestinal flatulence, whilst in those cases of
intestinal dyspepsia which are associated with oxaluria
they are distrinetly injurious.

Flatulent patients are decidedly worse in wet, cold, and
raw weather, or when they change from a dry soil to a
damp situation, Those residing on wet clay soil or in
marshy districts should, therefore, particularly attend to
the subsoil drainage of their houses, and the use of the
cold compress whenever the weather changes from fine to
wet will protect them from being over-sensitive to cli-
matic vicissitudes.
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by the analyses of Woolaston, in 1797, of gouty tophi,
which he found composed of urate of soda, it was not
till Dr Garrod, in 1848, brought forward before the
Royal Medical and Chirurgical Society the result of
his observations, based on chemical analysis of blood
and urine in gout and rheumatism, that the fact
that in true gout an excess of uric acid exists in
the blood prior to and at the period of the attack
was first demonstrated. The facts then brought for-
ward have been since fully confirmed as to their accu-
racy, and although Dr Garrod does not maintain they
are in themselves sufficient to explain all the pheno-
mena of gout, still his researches have thrown consider-
able light on the pathology of the disease. Since Dr
Garrod’s observations have been published there has,
however, been a tendency on the part of some writers to
extend Dr Garrod’s guarded statements with regard to
uric acid, and they have assigned to it a place in patho-
logy which is not yet warranted by physiological and
chemical observation, nor even, I venture to think, by
clinical experience. Already a reaction has set in
against the doctrines enunciated by the most advanced
members of this school of humoral pathology, and which,
like most reactions, may in turn become extreme, and
ignore many important points in connection with the
pathological relations of wuric acid which have been
fairly established.

From the circumstance that uric acid is a di-ureide,
that is, by oxidation a molecule of uric acid can be split
up into a molecule of a non-nitrogenous acid and two
molecules of urea, it has been assumed that when the
process of oxidation is imperfectly performed within the
body uric acid will be found in excess in the blood ; and
this assumption has been further strengthened by the
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strong arguments against the supposition that the
latter body is largely derived from the former. Again,
the fact that in birds and reptiles uric acid replaces
urea has been urged in support of the insufficient
oxidation theory, since it has been urged that both
have to economise oxygen—the bird for the due
performance of its active vital functions, the reptile
on account of the structural imperfections of the
respiratory apparatus. ‘With regard to birds, however,
we have no proof whatever of their need to economise
oxygen ; indeed, the fact of the richness of their blood
in red corpuscles points to an opposite conclusion. The
final causes of the divergence in these cases Professor
Forster seems to think are to be sought rather in the
fact that urea is the form best adapted to a fluid, and
uric acid to a solid excrement. Lastly, it must be
borne in mind that uric acid and its salts are by far the
most insoluble of all the organic products met with in
the body, so that unless some special provision was sup-
plied for its prompt removal, as is the case with birds
and reptiles, by their voluminous kidneys, any consider-
able temporary excess would, especially if the excess
was attributed to imperfect oxidation, lead to deposition
in the textures of the body.

These considerations certainly do not give support to
those who have given to uric acid an undue prominence
in humoral pathology, and who have based their hypo-
theses on the supposition that uric acid is one of the
substances through which every particle of albumen
passes before it is thrown out of the body, and that
when oxidation is imperfectly performed there is a pro-
duction of insoluble uric acid and urates instead of
urea. Indeed, they point rather to an opposite conclu-
sion, that uric acid in the human body in health, and
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genous equilibrium, induced by the employment of a
too highly animalised diet, by nervous influences, or
temporary disturbances in some function of the organism.
These cases in their general characters correspond to the
condition described by Murchison under the term
lithemia, though increased elimination of uric acid is
not the sole wurinary characteristic, nor functional
derangement of the liver necessarily the sole cause of
the disorder. In cases, however, where the discharge of
uric acid in excess is more or less persistent in a urine
of high average specific gravity, whilst the urinary secre-
tion is not diminished in quantity, it is to be feared
that the condition is a prelude to some serious organic
mischief—often phthisis, and, as Prout pointed out, of
uterine cancer. It is a condition which is often found
preceding or alternating with saccharine diabetes, and
attention has recently been drawn to the considerable
increase of phosphoric acid discharged daily with the
urine in these cases.* Considerable clinical importance
has been attached to the fact of uric acid deposits thus
alternating with sugar, as indicating an alliance of this
form of diabetes with the gouty state. Without deny-
ing that such is the case in some instances, I would,
however, point out that these deposits of uric acid are
often more apparent than real, and depend rather on
the changes in the urinary secretion itself than on any
chemical transformation within the body. Thus, when
sugar is abundant there is usually a corresponding
increase in the quantity of water discharged, so that the
relative quantity (per cent.) of uric acid is lessened ; if,
however, the quantity of sugar becomes diminished, the
the discharge of water from the body is generally pro-

-# J, L. Tessier, * Du Diabéte Phosphatique,” Paris, 1877. Also
paper by author, ¢ Lancet,” March 12th, 1881.
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times profuse and of low specific gravity,at other times
scanty and concentrated, &c., and yet scurvy and gout
are, when developed, distinet diseases.

Now, although true scurvy has almost disappeared
from civil practice, and is only occasionally met with
among the sailors of our mercantile marine, still, as Dr
Eade* and others have shown, incompletely developed
forms of it are by no means of rare occurrence, though,
as Dr Buzzardt has pointed out, the true nature of the
ailment is very often overlooked. Among the class of
persons who form the bulk of the out-patients of our
hospitals and dispensaries mild scorbutic manifestations
may be frequently noted. At the London Hospital,
where, from a habit acquired at the Dreadnought, I
make it a rule to examine the gums of all patients at
the time I examine the tongue, a visit seldom passes
without a case presenting itself exhibiting sufficiently
characteristic scorbutic symptoms. This manifestation
of a scorbutic condition is not, however, by any means
confined to our poorer patients, since we find it deve-
loping from time to time among those of a better class.
Here it frequently supervenes on some chronic affec-
tion ; thus, for instance, a patient with a weak and feeble
digestion is afraid of taking sugar because it turns acid,
and vegetables, particularly potatoes, because they cause
flatulence, so fruit, potatoes, and green vegetables are
avoided. Absolute deprivation of vegetable food, how-
ever, is not required to produce a tendency to scurvy,
some persons being naturally predisposed towards the
disease, and are more readily and speedily affected by a
temporary withdrawal or a diminished supply than
others; these persons have what the older writers

% « Lancet, June, 1880; ¢ Brit. Med. Journal,” Nov. 19th, 1881.
+ Reynolds’ ¢ System of Medicine,’ Article “ Scurvy,” p. 745.
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after a node developed which required surgical treat-
ment. She was then placed for a time on full doses of
1odide of potassium, with decided effect on the perios-
teal swelling. Dr Fothergill relates* a somewhat
similar case of a patient who suffered from intractable
indigestion, which did not yield to ordinary treatment
till a local malady, a persistent pain caused by a perios-
teal thickening, led to the supposition that the “ under-
lying factor was unrecognised syphilis.” Todide of
potassium relieved the pain and the indigestion. Sir
James Paget has also drawn attention to the same
point, in a speech made at Norwich at the meeting
of the British Medical Association in 1874, when
referring to the routine administration of blue-pill by
the practitioners of former years, he suggested that
some of the good effects attributed to its wholesale
administration may have been obtained by its action on
a possible syphilitic taint which had escaped the obser-
vation of the practitioner.

Again, strumous and tubercular subjects are very
liable, not only to deposit uric acid and urates from
their urine, but also to excrete it in excess. This is
especially the case with young children, who often dis-
charge considerable quantities of red sand, and are
consequently frequent victims to uric-acid calculus.+ In
many cases these deposits depend solely on temporary
disturbances of digestion causing a too highly acid state
of the urine, but when, as is often the case, the uric
acid is also found to be actually in excess and not merely
deposited, whilst the specific gravity is high and the

# ¢ Indigestion and Biliousness,” p. 124. Lewis, 1881.

+ Dr. W. Roberts, from a consideration of statistics from
numerous sources, states that “the frequency of stone is far the
greatest under five years of age, and next between ten and fifteen

years. ¢ Urinary and Renal Diseases.’
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in the system, or lead to its retention in the blood, and
that the causes exciting a gouty fit are those which
induce a less alkaline condition of the blood, or which
augment for the time the formation of uric acid, or such
as temporarily check the eliminating power of the kidney,
and which regards the deposited urate of soda as the
cause and not the effect of the gouty inflammation.*
2nd. Which regards gout as a tropho-neurosis, and
looking beyond mere chemico-pathogenetic theories,
assigns to uric acid only a secondary position in relation
to the production of the disease.t 8rd. The ingenious
hypothesis] which regards gout as a mode of decay, and
which does not consider the presence of urate of soda in
parts of the body remote from the centre of circulation
and in tissues little vascular and of low vitality as
necessarily implying that uric acid is poured out to free
the blood from its presence, but that rather it may be
taken as an evidence of a kind of degeneration or want
of tissue organisation. Views apparently so opposite
are really not contradictory—for though no one of them
is in itself sufficient to account for all the phenomena of
gout, yet, collectively, it is possible to construct a theory
that harmonises with most of the clinical phases of the
disease. For instance, let us suppose the first step in
. the pathology of gout to be that of textural degeneration,
by which the tissues and blood become loaded with effete
products, that such predisposing conditions lead at last
to a disturbance of some special trophic nerve centre,
caused either by a degenerative change in its structure
or derangement of its function by the circulation through

# Dr Garrod, *A Treatise on Gout and Rheumatic Gout,” 3rd
edition, pp. 274, 2756. 1876,

+ Dr D. Duckworth, ¢ British Medical Journal,” March 26th, 1881.

+ Dr W. M. Ord, ¢ Medical Times aud Gazette,” Feb., 28th, 1874,
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antecedent of the pathological state. What effect these
altered conditions have in bringing about primary
changes in the chemical quality of the blood which may
be supposed to be concerned in the production of the
disease, and what the nature of those changes are, we
will now consider.

It has been already observed that the premonitory
symptoms of scurvy closely resemble those that generally
precede an attack of gout. There are the same fugitive
and erratic pains in the limbs, tenderness of the joints,
attacks of dyspncea, &c. Indeed the close resemblance
between gout, rheumatism, and scurvy in early stages of
the disease has repeatedly attracted the notice of writers
on the subject since the time of Sydenham, who first
drew attention to this point.* Now, no fact in medicine
is perhaps more clearly established than that theexclusive
cause of scurvy is the prolonged and complete withdrawal
of succulent fruits and vegetables from the dietary of
those affected—the very articles of food concerned in
supplying the blood with the alkaline carbonates to
maintain its alkalinity. To Dr Garrodt belongs the
credit of suggesting that the cause of the disease lay in
the diminution or withdrawal of one of the alkaline
constituents of the blood, since in 1848 he made the
observation that in scorbutic diets potash existed in
smaller quantities than in antiscorbutic ones, and was
led from that circumstance to determine the amount of
that substance in the blood and urine of a patient

# «Thus,” he says, “for instance, where matter suited to
produce the gout is newly generated there appear various sym-
ptoms which occasion us to suspect the scurvy, till the formation
and actual appearance of the gout remove all doubt concerning the
distemper.”—* De Rhenmatismo,” Sect. 6, cap. 5.

+ “ Nature, Causes, and Prevention of Securvy,” ¢Edinburgh
Monthly Journal of Medicine,” New Series, vol. ii, p. 457.
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cerned in the production of gout have been limited in

recent years solely to a consideration of the conditions
which lead to an increase of uric acid in the system,
Yet clinical experience does not altogether support this
exclusive view. For if the acids concerned in the pro-
duction of gout were derived solely from the nitrogenous
elements of the food and tissues, then by a rigid limi-
tation of animal food within physiological limits we
might hope to check or control the progress of the
disease. But gouty patients complain that other articles
of diet besides the nitrogenous, or those, which like
aleohol, disturb the function of the liver, and are thus
supposed to lead to increased formation of uric acid, give
them arthritic trouble; and they will affirm there is as
much gout in a plateful of apple tart as in a mutton chop,
and in a few strawberries as in a glass of port wine.

It is probable, therefore, the influence that an excessive
animal diet has in the production of the gouty state
1s not due so much, though it is in part, to the actual
introduction of acid into the system, either by the
small quantity of acid sodium phosphate that exists in
the juice of flesh, or from the increased manufacture
of uric acid, but to the increased tissue metabolism
that it induces throughout the body, and which, when
continued for any length of time, leads to degenerative
changes.

With regard to the habitual and excessive use of
alcoholic beverages and their effect on the production
of gout, although undoubtedly they cause more or less
derangement of the liver, I do not hold, as I believe
many do, that this derangement leads to increased for-
mation of uric acid (at all events it has not been posi-
tively proved that it does so), for if that were the case,
then the higher the alcoholic value of the beverage

S -
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drink that furnishes most of the acid developed in the
body, and it is, therefore, the saccharine rather than the
nitrogenous elements of the diet that require restriction.
Sugar, by fermentation in the intestinal canal, yields
lactic acid, and this when absorbed into the blood is
reduced to carbonicacid. -When the quantity introduced
18 not excessive, this carbonic acid unites with the alkaline
bases, soda and potash, in proportion to form normal
carbonates (Na,HCo,), one atom of acid to two of alkali,
but when a considerable quantity is poured into the
circulation the amount of alkaline bases are probably
insufficient to furnish two atoms of base, but only one,
to combine with the carbonic acid, so we have instead
the acid (bi-) carbonate (NaH,Co,), an acid salt with an
alkaline reaction, but which I have shown (p. 11) is
capable by decomposition with neutral salts of forming
acid salts with acid reactions *

Sedentary habits, especially when food is taken in

excess, undoubtedly lead to the aceumulation of acid
in the system. Professor Parkes, in his work on
‘ Hygiene,’t has given a concise table showing the
effect exercise has on the absorption of oxygen and the

* It is probable the reason some fruits, such as strawberries,
and fruit tarts, provoke arthritic pains in the gouty is that the
saccharine element taken with them predominates over the alkaline
bases contained in the fruit, and the salts enter the system as acid
salts rather than alkaline. In the typical antiscorbutic fruits and
vegetables (lemons, cress, and cabbage) alkaline bases abound, and
the salts derived from them no doubt enter the system as normal
not acid carbonates, thus helping the serum of the blood to regain
its proper degree of alkalinity.

+ ¢Practical Hygiene.” By Ed. A. Parkes, M.D., F.R.S,, late
Professor of Military Hygiene in the Army Medical School, Netley.
Fifth edition, by Prof. du Chaumont, Professor of Military Hygiene
in Army Med. School, Netley, p. 411, London: Churchill, 1878,
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diminished alkalinity of the blood owing to the with-
drawal of alkaline bases supplied by vegetable food;
the disease may be considered as an instance of the
acute effect of “acid’ on the tissues generally, the
appearance of positive symptoms being rarely delayed
more than a few weeks after the complete withdrawal
of vegetable food. Owing to this rapid development,
the textural degenerations met with in this disease are
marked, resembling those that occur in animals when
attempts have been made to reduce the alkalinity of the
blood or to neutralise it, viz. dissolution of the blood
globules, ecchymoses in the heart, blood stains in the
mediastinum, gums, and mucous surfaces, with fatty
changes in the muscles generally and in the secreting
cells of the liver and kidney, In gout the diminished
alkalinity is induced by the positive addition and accu-
mulation of acid and acid salts in the blood. The pro-
cess is a gradual one, and consequently the degenerative
changes are not of the same acute character, and are
limited to parts remote from the centre of circulation
and in tissues little vascular and of low vitality. As a
consequence, inflammation is readily excited in these
tissues, leading to a deposition of urate of soda. This
deposit may arise either from the specific inflammation
causing increased formation of urie acid in the affected
tissues, or, with or without increased formation, chemical
and vital changes may take place in the tissues them-
selves, which lead to the deposition of the urates formed
in them, which under normal circumstances would be
removed into the general circulation. Associated with
this impairment of tissue, there is a disturbance of in-

See also Troussean’s observations on the parallelism between gout
and rheumatism, ¢Clin. Lectures,” vol. iv, p. 386, Syd. Soc.
Trans. '
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it is deposited the fact of the occurrence of such deposit
may be generally referred to its insolubility than to its
excessive production in the system, our attention will
then be primarily engaged in the discovery of the cir-
cumstances which bring about the deposit of this inso-
luble substance, and our subsequent efforts engaged in
their removal and in remedying the inconveniences
caused by its local accumulation and deposit. In short,
if this view be accepted, uric acid will be regarded as a
consequence and not a cause of the manifold disorders
to which it has been said to give rise. What the con-
ditions are which lead to the deposition and excessive
elimination of this substance have been fully considered,
and a concise summary given (pp. 77). From a con-
sideration of these it will be seen how varied our treat-
ment must be if we wish successfully to deal with this
manifestation of disordered action within the system.
And in order to do this the urine must be completely
and thoroughly examined, not merely with reference to
the absence and presence of deposits of uric acid and
urates, but with regard to its quantity, its actual acidity,
and the amount of solid matter passed daily. Itis by
this means alone that we can get an insight into the
nature of the metabolic changes occurring within the
body. Whilst a more or less persistent tendency to
deposit urates or uric acid should lead to a careful and
frequent examination of every organ of the body, and a
close inquiry into the personal and family history of the
patient. Believing, as I do, that these deposits are
among the earliest indications afforded of disturbances
abnormally affecting tissue metabolism within the body,
I cannot too earnestly insist upon this point. Unfortu-
nately the fact that these deposits are so frequently
dependent on some slight disturbance of digestion has
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those who may be termed the ascetics and those who
advocate the tonic treatment of the disease. Interme-
diate between these are a few who are content to follow
the rules laid down by Sydenham, who, whilst advocating
temperance both in food and drink, pointed out the
danger of atoo great abstinence, and who, whilst allow-
ing that wine might prove injurious as an ordinary
beverage, thought more danger arose from the exclusive
use of water. The practice of the ascetic school is based
upon the assumption that gout occurs from an over-pro-
duction and accumulation of urie acid in the system,
arises in part from a too free indulgence in the albu-
minous constituents of the food,and in part from defec-
tive oxidation within the body, in which, according to
their views, the liver is largely concerned. Hence they
rigidly limit the amount of animal food and forbid aleo-
- holic beverages for fear of disturbing the function of the
liver. As, however, I have already stated, it is not the
albuminous constituents of the food that gouty persons
chiefly complain of as exciting their gouty troubles, but
the saccharine, whilst it is not the beverages containing
the most alcohol that are provocative of gout, but those
which are most rich in sugar, considerations which
make it probable that the non-nitrogenous acids play a
part of equal, if not of more, importance in the patho-
geny of gout than uric acid. The ascetic plan of treat-
ment is no doubt a wholesome discipline for those who,
by indulgence in the pleasures of the table, are on the
high road to acquiring the disease; but to those indi-
viduals with feeble constitutions, the inheritors of gouty
troubles, or those who are already weakened by repeated
attacks of the disorder, too great abstinence undoubtedly
increases the debility and aggravates the malady. The
advocates of the tonic plan of treatment hold nearly the
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coli, french beans, stewed celery, seakale, lava, may all
be used. Watercress should be served at every meal.
Sweet fruits and cooked fruits, with added sugar, must
be forbidden. But the subacid fruits may be employed
in moderation, but even these may occasion heartburn
and acidity, and give rise to cramp. Pastry, on account
of its vichness and the sugar it contains, should be
abstained from, but plain rice, bread-and-butter, and
custard puddings, with but little sugar, may be eaten
each day at dinner with advantage. Savoury omelettes,
caviare, olives, &c., need not be forbidden if partaken of
in moderation. With regard to the use of alcohol, the
special requirements of each patient must be taken into
consideration. It should be taken in as dilute a form
as possible, and the beverage selected must also be com-
paratively free from sugar. It is impossible to decide
what wine will suit a gouty patient best. It often
happens, as Dr Prout remarked many years ago, that
those individuals who have long been accustomed to the
use of the stronger wines, as port and sherry, or who
have.been drinkers of ale, often suffer from pains in
back and gravel when they are first placed upon light
wines, such as claret, hock, and champagnes, and thisis
especially noticeable in cold weather. It is, therefore,
as well to make no sudden change, especially with
elderly people, beyond reducing the quantity and sub-
stituting a dry and lighter port or sherry if the taste
had previously been towards a fuller and more bodied
wine. When, however, the light wines can be taken with-
out occasioning gravel or pains in the back, the superior
growths of the light clarets, such as St. Julien and St.
Bstephe,are preferable to clarets of the higher class, such
as La Rose or Lafitte. Zeltinger, a still Moselle, is
also a wine that gouty persons as a rule are able to take
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without discomfort. All wines should be drank directly
from the cask or after they have been bottled some
time. Newly bottled wines are most pernicious.
Aleoholic beverages should only be indulged in once
during the day, and should then be taken with the prin.
cipal meal. As the digestive powers are usua,llj
enfeebled in persons who have suffered long from gout
a little dilute alcohol, which, as Claude Bernard has
shown is, next to the saliva, the most efficient agent in
stimulating the gastric secretion, should be taken at
the commencement of dinner. The best form is a
tablespoonful of brandy in half a tumbler of water, or a
spoonful of sherry inthe soup. No other alcohol should
be taken during dinner, but afterwards a couple of
claret glasses of some light wine or two small glasses of
dry port or dry sherry. If the patient is very weak and
the nights are sleepless a little brandy or whiskey may
be permitted before going to bed ; this is best taken in
some natural alkaline effervescing water.

The meal hours should be regular. The fast should
be broken immediately on rising hefore the fatigues of
the toilette. Then a light breakfast, consisting of a
poached egg, or a rasher of bacon, or a little fresh fish.
Tea is preferred to coffee or cocoa, which are apt to dis-
agree. Gouty individuals should endeavour to acquire
a taste for taking this beverage without milk or sugar ;
after these substances have been disused a short time
their addition becomes positively distasteful. Lunch
should be a light meal—a basin of clear soup, vermi-
celli, julienne, or croute aux pot, a few sandwiches, or a
slice of cold meat with salad. Dinner should not be too
late, certainly not later than seven, and three good
hours should be allowed to intervene between the com-
pletion of the meal and the hour for retiring to rest.
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Gouty persons are extremely susceptible of fatigue,
and though exercise is necessary for them as it is for all,
the amount taken should be carefully regulated. The
best form of exercise is that which can be taken on
horseback, next driving, walking about three or four
miles daily, if it does not bring on arthritic pains in the
limbs. Bathing is an exercise which the gouty should
employ freely. The bath should be taken tepid (78° F.
to 85° F.), since hot baths enervate and cold baths
depress the system too much. Sea water or a solution
of sea salt 1s beneficial, and the pleasantest form is as a
douche. After the bath the limbs should be gently
rubbed by an attendant with a soft towel, and then if
the muscles are at all wasted from disuse of the limbs
they may be gently galvanised. Late hours are to be
avolded and crowded assemblies. The passions both of
the body and mind should be kept in control.

With regard to the medical treatment of gout.
‘When gout develops in a frank form the almost
universal consensus of opinion is in favour of non-
interference, The pain should be soothed by simple
anodyne fomentations, or if very severe by the internal
administration of opium, or by the subcutaneous injec-
tion of morphia. When, as it often happens, after a
sharp attack of frank gout has subsided, the patient
continues to be troubled with minor manifestations of
the disorder, and the joints continue painful and slightly
swollen, we are often called upon to relieve the patient
and employ specific remedies. For this purpose colchi-
cum is the drug generally employed. I have, however, a
strong objection to the use of this medicine, and since
the introduction of the salicylates I have had no occa-
sion to employ it, except in a few cases where patients
have already become so habituated to its use that they
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and Bath in England. In chronic gout the patient is
hardly ever free from some manifestation of the dis-
order, whilst the paroxysms of the disease if not so
severe are more prolonged and more joints are impli-
cated than when the attack is perfectly frank. It is
when gout assumes the chronic form that the erippling
effects of the disease become formidable. It is in these
cases that the physician is called upon to exercise all his
perseverance and ingenuity. The sufferings of the
patient are so constant, and the danger of visceral com-
plications arising are so imminent, that the medical
attendant has to be ever on the alert either to relieve
immediate symptoms or to ward off those impending.
Added to this, the crippled state of the patient by pre-
venting the proper amount of exercise being taken the
digestive functions become greatly disordered and
troubles of the lower bowel supervene, whilst the patient
is fortunate if the case is not complicated with gravel,
so that renal and vesical sufferings are not added to his
misfortunes. When all these circumstances are con-
sidered it is really surprising the ages these patients will
sometimes attain.* The treatment of these cases must
be based on general principles, since any special line of
treatment is sure in the long run to do more harm than
good. Ttis often difficult to resist the appeal of the suffer-
ing patient to be allowed to try some far-famed specific or
even an open dose of colchicum, but permission is fraught
with danger, since visceral complications are very liable
to be excited by them, a sad instance of which came

# A patient of mine recently died at the age of eighty-two, who
had suffered from gout and caleulous disease of the kidney for
forty-three years, She survived, however, four of the physicians
who attended her in succession, viz. Dr Prout, Sir James Clark,
Dr Brinton, and Dr Bence Jones.
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logical conditions, that they were so far from being
invariably associated with a train of nervous and dys-
peptic symptoms that they were frequently met with in
the urine of persons apparently enjoying robust health,
Hereupon a reaction ensued, and the opinion gained
ground that these deposits had no clinical significance
whatever, and 1t was even called in question whether
the oxalic acid found in the urine ever existed in or was
excreted as such from the blood, and it was suggested
that oxalic acid was merely a product produced by
changes occurring in the urine after emission. In
England these views have been advocated by Basham,*
Bence Jones,t and Owen Rees.f The latter gentleman
goes g0 far as to regard “ oxalate of lime merely as uric
acid, or urate altered after secretion,” and states that
he has entirely failed to detect the peculiar pathological
conditions which have been said to connect themselves
with the so-called oxalic acid diathesis,and is convinced
that it must be regarded as an accidental and unimpor-
tant modification of that most significant variation from
health which consists in the exeretion of urie acid, or its
compounds, in abnormally increased proportion. This
relegation of crystalline deposits of calcium oxalate to a
position of almost absolute insignificance, except with
regard to the question of the formation of calculi, has
received very general acceptance with the profession.
Facts, however, are now known which point to the con-
clusion that oxalic acid is formed in the organism and
excreted with the urine, and that uric acid, though it
may be a factor, is not the only source from which it 1s

# ¢ Renal Diseases,” p. 187, 1870.

4+ ¢Lectures on the Application of Chemistry to Pathology
and Therapeutics,” p. 98, 1867.

t ¢ Croonian Lectures,” pp. 22, 99, 1856.

= e e e



H I J I -
. i ! .
1 w ] = I : i .
r 8 a g T 0 -




102 OXALIC ACID

will subsequently form. On the other hand, in the
second variety, filtration after emission greatly checks
the tendency to subsequent formation of oxalate of lime
crystals, though there is an abundant deposit from a
sample of the same unfiltered, Unlike the other form,
the urinary phenomena are usually very persistent, and
the same character of urine is met with day after day,
whilst with it is associated a form of dyspepsia inducing

~ considerable emaciation and attended with intense ner-

vous depression and hypochondriasis. Had these elini-
cal distinctions been insisted on at first, a discrepaney of
opinion would, perhaps, never have arisen. Unfortu-
nately Dr Golding Bird and his supporters, finding
oxalate of lime associated in some of their cases with a
train of distinct and peculiar symptoms, regarded the ap-
pearance of these erystals in the urine in every instance as
having a far more extensive pathological significance than
they really had., On the other hand, Dr Owen Reesand
those who advocated his views, remarking the number-
less instances in which oxalate of lime deposits are met
with in the urine without being able to connect them
with any special pathological conditions, overlooked or
disregarded the cases in which these exceptional con-
ditions had been noted by other observers, and thus
came to regard these deposits as accidental and unim-
portant, and indicating- nothing more than uric acid, or
urates altered after secretion.

The view that oxalate of lime in urine was derived
from the decomposition of urie acid was based on the
hypothesis that uric acid contains the elements of oxalie
acid, carbonate of ammonia, hydrocyanic aeid, and
formic acid, and that the decomposition could be effected
by simply heating the urine. The decomposition of
uric acid, however, is not such a simple matter as is
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from this source must be rare and exceptional, TUric
acid, too, after it is voided in the urine may possibly
undergo decomposition, but it can hardly be supposed
that such a stable body undergoes spontaneous change
without some powerful oxidising agencies being at work
to produce the result, yet in typical cases of oxaluria we
frequently discover crystals of oxalate of lime as soon
as they have had time to settle and collect, and yet have
no evidence that any change has taken place in the
urine since its emission. Again, if uric acid by its
decomposition yields oxalic acid so readily, we should
expect to find it rapidly disappearing as the process went
on ; but we have no evidence that this is the case, or at
all events till some considerable time has elapsed.
Again, with reference to Dr Owen Rees’s assertion that
if urine loaded with urates be heated, and then allowed
to cool, oxalate of lime will, after the space of a few
hours, be found in abundance, though none may have
been detected before. This observation, however, has
been questioned by Parkes,* Racle, and Neubauer,t but
still, admitting it to be correct, it is sufficient to remark
that the application of heat materially assists oxidation,
and as oxalate of lime frequently occurs in freshly
passed urine, when there is no deposit of urates and
heat is not applied, and there i1s no evidence of any
change having taken place in the urine itself to account

also makes the statement, ¢ When uric acid is imperfectly oxidised
it divides into oxalic acid and urea.” From the decompositions of
uric acid which I have given above, it will be seen that the imper-
fectly owidised products are alloxan, urea, and mesoxalic acid, whilst
oxalic acid is only obtained by oxidation being carried to its ulti-
mate stage.

* Op. cit., p. 224.

+ Liebig’s ¢ Annalen,” Band evi, p. 59. ¢ Archives des Vereins,’

Band iv, p. 7.
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as a lime salt in the urine. Many fruits and vege-
tables, such as rhubarb, sorrel, tomatoes, onions, and
turnips, contain crystals of oxalate of lime ; and to many
persons in weak health, indulgence in such articles is
invariably followed by an attack of indigestion and the
appearance of crystals of oxalate of lime in the urine.
It has, however, been urged that oxalate of lime cannot
thus be absc-rbed from the intestine into the system and
pass out unchanged into the urine, on account of its
great insolubility in water. Reoch, however, has demon-
strated that the insolubility is exaggerated, and he
points out that Storer, in his ¢ Dictionary of Solubilities,’
gives the solubility of oxalate of lime in water as 5554 55-
This, no doubt, appears small; but as oxalates are never
recognisable without the microscope and seldom appear
larger than a blood-corpuscle, so that, as Reoch argues,
by taking the specific gravity of an average crystal as
equal to a cube of water 55 +th of an inch in the side,
since cubes are to one another as the cubes of their sides,
it follows that a cubic inch of water would be equal to
27,000,000,000 of these crystals, and would therefore,
according to Storer, dissolve 54,000, and ten ounces of
water would dissolve 1,000,000 of these crystals; hence,
as we do not often meet with a larger proportion than
this in the urine, the amount of blood ecireulating in the
body is more, considerably more, than sufficient to keep
this quantity in solution. Urines containing oxalate of
lime directly derived from the food are rarely altered in
their general characters, and the crystals cease to be
deposited at no very distant period after their ingestion.
No sense of discomfort may be occasioned by their
passage through the system, at most a mere passing
attack of indigestion or increased urgency during mictu-
rition if there be any urethral or vesical disease, caused
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by the passage of the cerystals over the already gensitive
mucous membrane.

2, Indirectly from food, incomplete owidation of the sac-
charine, amylaceous,and oleaginous principles of the food.—
Before their final conversion into carbonic acid and water
these principles yield several intermediary non-nitro-
genous acids, of which the chief are glycolic, lactic, and
oxalic acids. The albuminous principles, besides yield-
ing certain nitrogenous bodies, as leucin, kreatin, uric
acid, and urea, also furnish a series of non-nitrogenous
fatty acids similar to those obtained from the saccharine
and amylaceous principle. Now, in the downward pro-
aress of these acids towards their lowest term, carbonic
acid and water, it is quite possible that arrest of oxidation
may take place at any one of them; and that whilst
perfectly normal action produces carbonic acid and
water, a check to the process will lead to the appearance
of oxalic acid in the urine, Indeed, it is probable that
there are many conditions within physiological limits in
which power is economised in the system by eliminating
. the lower oxidised product, oxalic acid, by the urine in-
stead of in its completely oxidised state, as carbonic
acid, by the lungs. Osxalic acid formed under these
circumstances will only occasionally be present in the
urine, and will often appear and disappear without any
apparent alteration in health. When the crystals of
oxalate of lime are deposited in these cases they will be
found in the urine passed within a few hours after food,
their presence often inducing profuse urination.,

3. From inereased tissue metabolism.—As stated above,
the albuminous principles by oxidation break up into
two parallel series ; nitrogenous bodies and non-nitro-
genous fatty acids. When, therefore, increased meta-
bolism of tissue occurs within the body, we have an
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merease of these products in the urine. This is probably
the most frequent cause of the appearance of oxalate of
lime deposits in the urine, and they are met with under
a variety of pathological conditions, frequently during
the course of most febrile diseases, in pulmonary and
cardiac affections in which respiration is impeded, and in
disorders of the hepatic functions and depressed condi-
tions of the nervous system. The urines in these cases
are generally of a deep orange colour, of high average
specific gravity, with an excess of urea and phosphoric
acid, and are usually turbid with mucus and urates,
while the deposits of oxalates are not usually persistent,
often disappearing for a few days, to return again in
great abundance. The oxalicacid in this case probably
is, from reasons already stated, not derived from the
decomposition of uric acid, either in the blood or subse-
quently in the urine after emission. The most rational
explanation of its appearance being, that the process of
oxidation within the body, under ecircumstances of
increased tissue metabolism, is only sufficient to reduce
a certain quantity of non-nitrogenous fatty acids formed
within the body to their lowest term of carbonic acid,
and consequently oxalic acid, which is one of the series,
appears in the urine.

4, From the mucus of the wrinary passages.—Crystals
of oxalate of lime have been found in the mucus of the
gall-bladder and in the gravid uterus, and it has there-
fore been suggested that the crystals that appear in the
urine may have their origin in the mucus of the genito-
urinary passages. In some cases this is probably true,
but in the majority of instances we have no evidence
of any morbid condition of the urinary passages to
account for their appearance. It is probable, how-
ever, that calculi composed of oxalate of lime result
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to an abnormal condition of the mucous membrane of the
urinary passages resulting from disturbed innervation,
5. From ewcess of acid in the system.—Beneke has
pointed out that the increased production of lactic and
butyric acids in the alimentary canal is frequently asso-
ciated with oxaluria, since, as he thinks, the excessive
formation of these acids prevents the development of the
red corpuscles, so that oxidation is insufficiently per-
formed. A catarrhal condition of the mucous mem-
brane of the intestines he also pointed out as being fre-
quently found accompanying this condition; he does
not, however, consider it as being a proximate, but only
a determining, cause of the disorder. Whilst endorsing
Beneke’s statement that deposits of oxalate of lime are
met with in persons suffering from dyspepsia, attended
with excessive formation of lactic and butyric acids, I
do not consider his explanation to be the correct one,
since in these cases I believe a catarrhal condition of the
mucous membrane of the digestive canal to be the
proximate cause, which, by hindering the onward pas-
sage of the food, favours fermentative changes and the
production of lactic and butyric acids. These acids,
which are formed in small quantities in the large intes-
tine in health, being absorbed into the blood, are nor-
mally reduced to carbonic acid, which under ordinary
circumstances passes off with the other carbonic acid
formed in the body by the lungs. If, however, the pro-
cess of respiration be at all impeded, some of the car-
bonic acid may be eliminated by the urine, combined with
the oxides of potash and soda, in the form of alkaline car-
bonates, causing an alkaline condition of that secretion
(pp. 47—53).*  Or if the acids absorbed from the intes-

% < The Lancet, July, 1880. * A Form of Dyspepsia associated
with an Alkaline Condition of the Urine.”” By the Author.
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soils; situations, in fact, in which catarrhal affections of
the intestinal canal are likely to be engendered.
Although in both conditions the mental state is more or
less affected, still it assumes a different aspect in each.
In “lithsemia’ the patient is irritable, fretful, peevish,
and discontented with those around him, but he is rarely
at fault with himself or hypochondriacal. In oxaluria,
however, the patient is generally amiable and easy tem-
pered with his relations and dependents, but is himself
filled with the deepest gloom and forebodings, and is
painfully hypochondriacal. In oxaluria the bowels are
irregular, constipation at times alternating with a
colicky diarrheea of frothy, yeasty character, and not in-
frequently accompanied with considerable discharges of
blood. The urine is usually of a pale greenish colour,
and the quantity passed in the twenty-four hours normal
in quantity and specific gravity. Its chief characteristic
is the deposit of crystals of oxalate of lime, which are
found most abundantly in the morning urine passed on
first rising. Owing to the presence of these crystals
causing irritation of the mucous membrane of the bladder,
micturition is frequent and urgent, though the quantity
of urine passed is not large. Traces of sugar are not
infrequently present, and sometimes sugar for a while
replaces the deposit of oxalates, and wice versd. This
transformation has been accounted for by the hypothesis
that whilst oxalic acid denoted a'condition of imperfect
oxidation, sugar represented a still lower. The appear-
ance therefore of oxalates with 4 diminution of the ex-
cretion of sugar has frequently been taken as a favorable
symptom of diabetes, an opinion, however, which I do
not think altogether warranted. The urine occasionally
contains an excess of phosphate of lime, though this
condition is mot nearly so frequently observed in this
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were absent, and did not develop, and that he improved
on a treatment directed to the relief of the dyspeptic
condition, dispelled any doubts on that point.

With regard to the treatment of the conditions we
have been describing. In those cases where the deposit
manifestly arises from the ingestion of articles of food
containing crystals of oxalate of lime, it will be sufficient
to point out what these are and to discontinue their use.
If the deposits arise indirectly from the food, owing to
incomplete oxidation of the saccharine, oleaginous, and
albuminous principles, it will be necessary carefully to
regulate the diet with regard to quantity and quality,
and to promote the oxidising processes within the body
by means of iron, change of air, sea bathing, &c. In
those cases where oxalate of lime deposits seem to arise
from increased tissue metabolism, as evidenced by an
increase in the amount of the urinary constituents, more
especially the urea and phosphoric acid exereted daily,
inquiry must be made into the nature of the conditions
producing such disturbance, and the treatment directed
accordingly. In the case of calculous deposits of oxalate
of lime it will be profitable to remember that the oxalic
acid has possibly its origin in the mucus of the urinary
passages, and not necessarily in the blood, a reflection
which ought to direct our attention rather to the treat-
ment of any local morbid condition that may exist in
them than to the employment of remedies designed to
act on the system generally. Tastly, with regard to
these cases of dyspepsia associated with more or less
persistent deposits of oxalate of lime, and to which
alone, as I have stated, the term *‘oxaluria™ seems
applicable. Our effort at treatment must be directed,
almost entirely to the relief of the catarrhal conditions
on which the dyspeptic symptoms depend. This is best






CHAPTER VI

DERANGEMENTS ASSOCIATED WITH THE EXCESSIVE
ELIMINATION OF PHOSBPHORIC ACID

THE amount of phosphoric acid passing out of the
system in the course of the twenty-four hours averages
from 2'5 grammes to '3 grammes, and is distributed
among the four bases, potash, soda, lime, and magnesia,
in the proportion of about two thirds combined with the
alkaline oxides and one third with the oxides of the
earths. The alkaline phosphates are extremely soluble,
and therefore are never deposited from the urine. On
the other hand, the earthy phosphates are only soluble
in acid solutions, so that when the urine becomes
neutral or alkaline they are deposited. Thus it happens
that a deposit of the earthy phosphates 1s by no means
an indication that they are in excess any more than the
fact that no deposit is present is an assurance that they
are being excreted in normal amount. So long as the
urine remains acid a considerable quantity of phos-
phoric acid may be passing out of the system without
giving evidence of its presence, whilst if the urine from
any cause becomes alkaline a deposit at once occurs,
although the phosphoric acid may not be eliminated in
excess. It is, therefore, of the greatest importance to
determine quantitatively the amount of phosphoric acid
passing out of the system daily in any doubtful case;
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phate of lime, erystals of ammonium magnesium
phosphate. The ammoniacal condition of the urine is
due to a ferment which can be isolated by filtration ; it
consists of spherical globules which settle at the bottom
of the vessel and appear to increase by budding. This
ammoniacal fermentation of the urea takes place in the
urine only after its secretion by the kidneys, and does
not occur in normal urine unless it becomes mixed with
the products of decomposition from the mucus of genito-
urinary tract, or the ferment introduced into the bladder
by dirty catheters,or the urine already alkaline from fixed
alkali i1s received into dirty chamber vessels. I have
already (p. 49) explained how the irridescent film, con-
sisting of crystals of ammonium magnesium phosphate,
occasionally found on the surface of urine of persons
suffering from flatulent dyspepsia is due to the latter
cause. The presence, therefore, of crystals of triple
phosphate when persistent in the urine are indicative of
local disease of the urinary organs, and not the direct
result of constitutional disturbance. The treatment of
ammoniacal urine must therefore be directed to the
relief of the morbid conditions existing in the genito-
urinary tract and the destruction of the ferment. It is
a condition that is often extremely difficult to deal
with, but the plan of treatment I have found the most
satisfactory is the persistent administration of benzoate
of soda combined with turpentine and opium,* and wash-
ing out the bladder twice a week with a one per cent.
solution of hydrochloric acid.

When, however, we have to deal with the persistent
elimination of phosphoric acid in excessive quantities

# B Sodw Benzoat., 3ss; Olei Terebinthinge, 3j; Liq. Opii Sed.,
sss; Syrupi Tolutanwm, 3ss; Mucilaginis Acaci®, 5j; Aque ad
zvi. Two tablespoonfuls three times 2 day.
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attended with a superabundance of wurea—azoturia.
Parkes® also supported the view that diabetes insipidus
was to be found existing under three different con-
ditions—(1) In cases where there is no increase or
decrease of tissue metamorphosis; (2) in cases where
there is a decided decrease of tissue metamorphosis;
(8) cases where there is evidence of increased tissue
metamorphosis, as shown by the inerease of some of the
urinary solids. To this latter class of cases Professor
Parkes thinks the term polyuria preferable to that of
azoturia, which only expresses the fact of the urea being
increased ; whereas in the cases quoted by him the fixed
salts, as chlorides, sulphates, and phosphates, were also
present in abnormal quantities. Tastly, the term
“ baruria,” which was first introduced by the late
Dr Fuller in describing certain forms of dyspepsia
associated with excess of urea in the urine, might be
advantageously employed when only the solid matter
is increased but not the water. Lately, Dr Tessiert
of Lyons has recorded a serieg of cases closely resembling
gaccharine diabetes, in the increased discharge of urine,
the thirst, the neuralgic and rheumatic pains, the
wasting, and the secondary lung complications, only
that no trace of sugar could be found in the urine, and
that the constant phenomenon was a very considerable
increase in the quantity of phosphoric acid excreted
(fifteen to twenty grammes of earthy phosphates in
twenty-four hours). In some of Dr Tessier’s cases the
urea was also eliminated in excess, but not in all, a fact
which Dr Tessier thinks serves to distinguish them from

# Ed. Parkes, M.D., F.R.S., *The Composition of the Urine in
Health and Disease.’ _ 3

+ L. J. Tessier, ‘Du Diabdte Phosphatique.” Paris, Balliere et
Fils, 1877. B
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his stay in hospital, the specific gravity ranging from
1010 to 1015. He was treated successively with large
doses of valerian, with small doses of opium, with cod-
liver oil and quinine. He improved greatly under
treatment with regard to his general condition, but he
was still polyuric when discharged. In this case the
quantity of urine passed was about three times, the
solids about double (caleulated from the specific
gravity), the phosphoric acid more than treble, and the
urea rather more than double the normal for a lad of
his age. In this case there was a decided increase of
tissue metamorphosis, as evidenced by excessive excre-
tion of urea and phosphoric acid, the latter especially.
It comes under Dr Parkes’ third definition, and corre-
sponds with the first group of Dr Tessier.

Case 2. Polyuria ; increased elimination of phosphoric
acid ; death ; small syphilitic gumma at base of brain.—
T. G—, aged twentjr'-fc}ur, a patient of the late Dr Mur-
chison, came under my observation on August 24th,
1878, during Dr Murchison’s absence from town. The
patient, a slight man weighing about 9 st., had been
ailing four or five months ; sight failing for a month,
but has got rapidly worse during the last week; cannot
now read or count fingers when held up. Passing large
quantities of water ; syphilis five years ago. Ophthal-
moscopic examination only revealed slight fulness of
veins. He was instructed to collect and measure urine
and bring some for analysis next visit. August 28th.—
Patient much worse; complains of violent painin head,
Quantity of urine passed in the last twenty-four hours
9500 c.c.; reaction neutral ; sp. gr. 1004; phosphoric acid
6 grammes. August 30th.—Violent pain in head ; now
quite blind ; as he required more care and attention
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No apparent disease of abdominal or thoracic viscera.
Digestion fairly good ; bowels constipated. TUrine pale,
whey-like, of medium specific gravity ; alkaline reaction ;
no sugar; no albumen, States that he passes more
urine than he should, and is frequently disturbed at -
night to pass it. Instructed how to collect and measure
it, and to bring a sample of the mixed twenty-four
hours’ urine at the next visit. The patient, however,
did not comply with all the conditions necessary for
accurate measurement, and it was not till Oct. 21st that
I was satisfied that my instructions had been carefully °
carried out. By that time he had been five weeks under
treatment (mineral acids and nux vomica), and had im-
proved to some extent. Analysis of twenty-four hours’
urine : Oct. 21st.—Quantity 2300 c.c.; sp. gr. 1015;
reaction alkaline. Phosphoric acid 78 grms., treble
what it should be for a man of his weight. Ordered
codeia pill, one third of grain, and a mixture with
bromide of potassium and nux vomica. Nov. 18th.—
Very much improved ; is gaining weight, feels stronger,
has nearly lost the pains, discharge of urine still more
abundant than it should be. To collect and measure 1t
as before and bring a sample at next visit. To continue
mixtures but to discontinue the codeia. Nov. 25th.—
Analysis of urine : quantity 2300 ; sp. gr. 1015 ; reaction
alkaline. Phosphoric acid 5'8 grms. ; urea 33'5 grms.

Continued to attend off and on as an out-patient till
November, 1881. His general condition was then much
improved, and he resumed regular work.

CasE 4. Huweessive elimination of phosphoric acid; no
polyuria ; hypochondriasis ; enormous quantities of calcium
ozalate in wrine.—A gentleman’s servant, aged twenty-
seven. First came under observation Sept. 28th, 1880.
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gentleman, aged thirty-seven, who for the last eighteen
months has suffered intermittently from a mild form of
glycosuria, which did not apparently affect his general
- health, began in the autumn of the present year (1880)
to suffer from constant aching, boring pains in the
loins, shooting round the pelvie regions, with oceasional
cramp-like sensations in the bladder, and a tired, sore
feeling in the muscles of the thighs and calves of the
legs. He also became dispirited and hypochondriacal ;
began to lose weight and flesh. The amount of sugar
passed had mever been excessive, and had always been
controlled by restricted diet. At this time he was
certainly not passing more sugar than he had done in
the earlier stage of his illness, and it again disappeared
when he placed himself on restricted diet for a few days.
Still, however, the pains and malaise continued.

On Oct. 12th the urine was collected for twenty-four
hours, and subsequently on Oct. 14th and 15th, and
Nov. 3rd, 21st, and 26th. On each occasion the amount
of phosphoric acid present was estimated with the fol-
lowing results:

Quantity. Sp. gr. Phosphoric acid. Sugar. Urea.
QOect. 12th 2020 c.c.... 1018 ... 76 grms. .., nil, —_
,, 14th 2800 c.c.... 1015 ... 69 nil. —
. 16th 1520 e.c. ... 1020 ... &7 nil. —
Nov. 8rd 2500 c.c. ... 1012 .., 76 ,, ... considerable —
,, 21st 23560 c.c. ... 1019 ... B2 ,, iy —_
, 26th 2300 c.c. ... 1018 ... 461 ,, » 69 grms.

The patient began taking codeia in half-grain doses
at bedtime on the night of Oct. 12th, and continued to
take it till Oct. 25th; it was then discontinued, as he
was feeling better. On Nov. 3rd the pains, however,

+ Phosphoric acid in combination with the earths, 2:1 grms. ;
with the alkalies, 25 grms.




1) . c




128 PHOSPHORIC ACID

the temperature was normal; the pulse weak and feeble ;
chest sounds natural, with the exception of some coarse
riles in the large bronchial tubes. TUrine clear, acid ; no
albumen; no sugar. He says the present illness com-
menced three weeks previous to admission, but he had
otherwise always enjoyed good health. During this
attack he had lost eighteen pounds in weight. He has
a spinal curvature, the seventh and eighth dorsal vertebree
being the bones affected, and he has also a strumous
appearance generally. On Nov. 19th, seven days after
admission, the mucous réles in the chest had cleared up,
and he was not so prostrate. The pulse was stronger,
and the temperature had remained normal during the
time he had been in the hospital. Still the patient, in
the absence of any definite symptoms, was extremely
feeble and weak. Although no sugar had been found
in the urine, it was thought advisable to collect the
urine for twenty-four hours, and then test for that sub-
stance in the whole quantity. Nov. 20th.—The urine
collected during the last twenty-four hours measured
4600 c.c., and had a specific gravity of 1010, but gave
no reaction with Fehling’s solution. Nov. 21st.—The
quantity of urine collected in twenty-four hours mea-
sured 1400 c.c., a nearly normal quantity, but the specific
gravity had risen to 1029, so that the relationship between
the solids excreted on each day was tolerably constant,
and exceeded by a third the normal excretion. The
urine was collected, measured, and the specific gravity
taken subsequently each day during the patient’s stay
in the hospital; but it will be sufficient here to state
that the average quantity passed by the patient each
day for a month was 3263 c.c., with a specific gravity of
1017. Taking the healthy excretion of an adult so be
at the outside 1500 c.c., with a specific gravity of 1020,
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The particulars of the six foregoing cases may thus be
briefly summarised :

Approximute Phosp.
Age, weight. Quantity, S8p. gr. Acid, Urea.
Case 1...16... 8 st. 71b....2900 c.c..,1010,..5'2 grms....51'0 grms.
w2, 9at. ++. 9500 s «+.1004,..6:0 T T
s B...25,.. 9st, 2300 ,, ...1015...7°8 ,, ...88'5 grms.
» 4027... 88t 7Ib,., 1620 ,, ...1022...5'°2 ., ..412 5
» 6..37...12 st 71b....2020 ,, ,,.1018...76 ., —

» 6%...20... 98t.  ..8825 ,,..1016...67 ,, ..B7-2 grms.

In all the increase of phosphoric acid over the normal
excretion was considerable. If we except Case 2, they
differ from the ordinary hydruric forms of diabetes
insipidus, in that the discharge of urine, though con-
siderably more than normal, in no way approached the
enormous superflux met with in that form of the disease.t
On the other hand, the cases in many respects resemble
those related by Prout and Willis, and to which those
authors gave the title azoturia. As, however, these
observers did not estimate the phosphoric acid excreted
as well as the urea, it is impossible to say in their cases
whether it was increased or not. Dr Parkes,} however,
quotes a case of Vogel’s, which seems closely to corre-
spond with the instances I have given, and in which the
following amounts were passed in two periods of twenty-
four hours respectively : Quantity 2800 c.c. and 3600 c.c. ;
urea 406 grms. and 47 grms. ; phosphoric acid 41 grms.
and 8'3 grms. In this case the urea as well as the

* jwerage of five observations. :

+ It may be as well to mention that, though referemce is only
made to the quantity of urine and the specific gravity on those
days when an estimation of phosphoric acid was made, yet obser-
vations on this point were frequently made in each individual case,
and the relationship was fournd to be prett;r,‘ cuustaut %

1 Op. cit., pp. 10, 367. :
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phosphoric acid was increased, though the proportionate
increase of the latter over the former in the second
analysis is prodigious. This is what Dr Tessier contends
for when he gives the distinctive title “ phosphatic
diabetes” to this form of diuresis accompanied with
increased elimination of phosphoric acid; for though
urea in some of his cases was in excess, it was not so in
all; and this, he says, is the point that distinguishes
between azoturia and phosphaturia. Of my cases, in
Case 1 and Case 4 the urea was about one third in
excess, whilst the phosphoric acid was more than double
the normal excretion. In Case 6 the urea was more than
double, and the phosphoric acid treble, the normal. In
Case 3 the amount of urea was normal, whilst more
than double the usual amount of phosphoric acid was
excreted.* In these cases, therefore, the excess in the
elimination of phosphoric acid was proportionately
larger than that of the urea.

The question may now be asked, Whether increase of
phosphoric acid is not a constant phenomenon in all
cases of diuresis, or whether it may not be accounted
for by the increased ingestion of food and by the washing
out of the tissues by the drain of water through them ?
Analytical evidence on this point is meagre, but what
evidence we have shows that the increase in the quantity
of food ingested, or the drain of water through the
system, does not necessarily inerease the elimination of
phosphoric acid. Dmkmsonf_ and other observerst have

* Throughout I have assumed the 26 grammes represent the
mormal excretion of an adult weighing from 8 to 9 stone, and
3 grammes for an adult weighing 11 to 12 stone.

+ W. Howship Dickinson, M.D., ¢ Diseases of the Kiduey,” &e.,
Part 1, “ Diabetes,” pp. 173 and 208. Landon, 1875. -~

I Neubauer, Boecker, Beneke, Vogel, Gaethgens, quoted in
Ziemssen’s * Cyclopmdia,” Article « Diabetes,”

i
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remarked an increased elimination of phosphoric acid,
especially in combination with the earths, in certain
cases of diabetes mellitus, but this increase is very far
from being universal, as other analyses prove (Parkes).*
Again, in the cases of diabetes insipidus given by Dickin-
son, though an increase is noted in some, it 1s not in all ;
and in two cases, which I reported in the ¢ Lancet,’t the
phosphoric acid was if anything decreased. For exam-
ple; In one case in a man weighing 111 st., the daily
average secretion of urine was over 3000 c.c., whilst the
phosphoric acid estimated on three occasions never
exceeded 2'4 grms. In the second case the patient
weighed 8% st., the urine passed was 2400 c.c., and the
phosphoric acid was only 16 grm. But if the ex-
aggerated excretion of phosphoric acid 1s not a constant
phenomenon of diabetes insipidus, to what are we to
attribute its appearance in the exceptional cases? And
here we pass from the consideration of facts to the region
of conjecture. There is no question in scientific medi-
cine on which we have fewer facts to generalise from
than that concerning the elimination of * phosphates in
disease,” and consequently there are few subjects which
have yielded a richer harvest to the quack. Physiology{
can only tell us that the element phosphorus is absolutely
essential for the growth and nutrition of the tissues, but
. cannot explain its réle. "Whilst, therefore, our mforma-
tion with regard to the physiological action of phos-
phorus within the body is still so scanty, it is obvious
we are not yet in a position to indulge in speculations
concerning the part played by it in the production of

* QOp. cit., p. 344 _
+ ¢ The Lancet,” Feb, 26th, 1876. _
t+ ¢‘Text-Book of Physiology,’ Michael Foster, M.D,, F.R.S,,

p. 366, London, 1878.
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phosphates of lime will both be found in excess in the
urine. Similarly in certain cases of dyspepsia associated
with excessive formation of lactic acid in the stomach
and intestines, more phosphate of lime may be rendered
soluble and absorbed into the system, and thus pass out
by the urine instead of by the bowel. Marcet* has
shown from analyses of pulmonary tissue in consumption
that a considerable reduction of phosphoric acid and
potash talkes place, both in the insoluble tissue and
nutritive material, as compared with healthy lung
tissue. And Edlessent has shown that the exeretion of
phosphoric acid is increased in cases of ansmia, espe-
cially pernicious ansmia. The observations of the
authors I have quoted are, however, too limited to
draw definite conclusions from as yet. All that we
. are warranted in assuming from them is, that increased
excretion of phosphoric acid is met with in those states
of the'system which we characterise as “ nervous,” and
that it is often met with accompanying or preceding
diseases in which disorder of nutrition is usually well

marked.]

# W, Marcet, M.D.,, F.R.S., ‘Experimental Inquiry into the
Nutrition of Animal Tissues,” p. 47. London, 1874.

t+ Op. cit.

+ Tt will be observed that I have not included rickets among
the diseases in which an increased elimination of phosphoric acid
is noticed. The truth is that the fact of there being an increase is
by no means established, Professor Gamgee, in his recent work on
« Physiological Chemistry,” states that no reliable analysis has yet
been made to prove it. Whilst Dr Seeman who has analysed
the urine of sixteen rachitic children, has actually found a dimi-
nution, which was most marked when the disease was at its height.
Dr Seeman regards the bone changes in rickets to be due to
lime starvation, the salts of that base not being introduced in
sufficient quantity into the system, owing to the catarrhal condition
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eminent and trustworthy, tending to controvert the
generally received opinion as to the action of these
alkaline bicarbonates as antacids, and establishing the
contrary proposition that they increase rather than
diminish the acidity of urine, should have attracted so
little the attention of writers on therapeutics or urinary
pathology in this country or abroad.

As the question is of considerable importance with
regard to treatment especially of those affections which
are caused by the excessive formation of acid within
the system, I have thought an account of some obser-
vations made by myself on the action of one of these
carbonates—the bicarbonate of potash—would be of
service, not merely in calling attention to an important
therapeutic fact, but also in determining the circum-
stances that induce this apparently anomalous action,
and in endeavouring to explain the paradox of these
alkaline salts increasing instead of diminishing the
acid reaction of the urine.

The first series of observations were made to test the
effect of bicarbonate of potash on the reaction of the
urine when taken before meals. The quantity of the salt
taken was two drachms in the twenty-four hours—
namely, one drachm at 12 p.m. (one hour before dinner),
and one drachm at 8 p.m. (one hour before supper).
The physiological conditions of food, rest and work
were kept as equal as possible.

OsservaTion 1.—Sept. 7th, 8th, 9th, 1876,

Quantity. Acidity. Uric acid.

Cub. cent. Grm., Grm.
Day before . ° . y ET8D: i e s Ol
Day, with 2 drs. of bicarbonate . 2080 .. 078 .. 066

Day after . A P L 71 R T Lr
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Day of experiment—Aug. 11th, 1877,

Quantity. Acidity,
Cub. cent. Grm,

Water passed from 12 a.m. to 1 pm. 72
» 1 1l pm, to 2 pm. 45

3 ”» 2 p.m. to 8 pam. 40

2 ” 3 p.m. to 4 p.m. 70

2 & 4 pm, to 5 pm. 90

Total 5 . 317

OBSERVATION 2.

... Alkaline..,

05
‘09
09

——

e 0028

Urie acid.
Grm.

05
04
‘08
08
07

032

Day preceding experiment—Nov. 6th, 1877.

Quantity.  Acidity.
Cub. cent. Grm.
Water passed from 12 am. to 1 pm. 34 ‘046 ...
3 » lpm. to2pm. 43 094 ..,
o o 2 pm. to 3 pom. 41 ‘096
5 4 3 p.m. to4 p.m. 50 066 ...
b o 4 p.m. to 5 p.m. 60 L
Total " « 228 .. 0376 ...

Day of experiment—Nov. 7th, 1877,

Quantity.  Acidity.
Cub. cent. Grm

Water passed from 12 pm. to 1 p.m. 82 ... Alkaline,,,
= ¥ lpm.to2 pm. 60 ., o
» - Zpm.to3pm. 98 .. 011 ..
i3 % 3 p.m. to 4 p.m. 150 ol ...
“ 5 4 pm, to 5 p.m. 310 ... 011 ..,
035 ...

Total : . 700

Uric acid.
Grm.
‘04
06
‘03
‘04
03

——

0-20

Uric acid
Grm.
07
‘06
‘04
05
07

029

It will be gathered from these observations that
though the acidity of the urine was depressed on the
days the bicarbonate was taken, yet on the days following
there was in each instance a considerable increase as
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OpservarIOoN 2.—May 2nd, 3rd, 4th, 1877,

Quantity. Acidity, Uric acid.

Cub. cent, Grm. Grm.
Day before . . . 2600 ... 24 .. 104
Day, with 2 drs. of bicarbonate . 1900 ... Neutral... 095
Day after . . ot BH00 vose LB e LB
OpsErvATION 3.—May 21st, 22nd, 23rd.
Quantity. Aridity. Uric acid.
Cub. cent. Grm. Grm.

Day before . i R [ R |
Day, with 2 drs. of bicarbonate . 2600 .., Alkaline ... 21

Day after . . e SLABOERLT Al © T 18

The effect also of bicarbonate of potash on the hourly
variation of the reaction of the urine was determined on
two occasions; and for the purpose of comparison the
variations of the acidity of the day preceding, when no
bicarbonate was taken, are given.

OBSERVATION 1.

Day preceding experiment— Jan. 25th, 1878.

Quantity.  Acidity. Uric acid.
. Cub. cent. Grm. Grm.
Water passed from 1 pm. to2pam. 63 .. 06 .. 012
o o BpactoSpm 6 L 16 a3 012
o o Spm.todpm. 41 .. 11 .. 011
L, “r 4pm.tobpm. 60 ... 04 .. 007
s 5 6 pm.to6pm. 61 .. =02 .., 0Ol
‘ Total . 2E0 . 4 BB O

Day of experiment—Jan. 26th, 1878.
Quantiry. Acidity. Uric acid.

Cub, ceut. Grm. Grm.

Water passed from 1 p.m.to 2 pm. 47 .. .°11 .. 06
= 2 2 pm. to 3 pm. 83 ... Neutral .., 06

- 5 3 pm. to 4 pm. 103 ... Alkaline... 07

4 'y  4pmtodpm 105 .. , .. 03

= » » 2pm,to6pm. 110 ... i D {l"},

-
o i

R 8 e

. Tl}tﬂ.l - o 448 T ot e ﬂEg -
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the urine, for when the bicarbonate was taken before
meals the effects of the alkali passed off at the end of
two hours, and the amount of acid’ passed in the suc-
ceeding three hours was nearly equal to what was
passed on the day no medicine was taken: whilst when
the salt was taken after meals the:urine remained
alkaline up to the end of four hours after the dose was
taken, and no recovery of acidity was noticeable.

The result of these observations tends to establish the
fact that the administration of.an alkaline bicarbonate
on an empty stomach increases the acidity of the system
whilst its administration after a'meal diminishes it.

The explanation as how it happens that these alkaline
bicarbonates have such opposite effects will be found
given at pages 55 and 56 of the text. .
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