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2 GOUT AND GOUTINESS

ence by the side and independently of the articular troubles
of a constitutional disease which, even to the present
day, it has been impossible strictly to identify, and it
even suggested a theory as to its nature. A great part
of the literature of gout has since then been devoted
to a discussion of this supposed constitutional disease ;
and its recognition is implied in our present nomen-
clature.

Modern research has once again thrown the chief stress
upon the local changes, which alone are demonstrable,
and for which the strict use of the term ¢ gout® has been
reserved. Thus, in a limited acceptation, which carefully
excludes all unknown and all theoretical matter, ‘gout’
is simply defined by Sir A. Garrod as ‘the group of
changes and symptoms connected with the deposition of
urate of sodium in the joints and in the tissues.” An ex-
treme development of the same localizing tendency is that
which identifies the affection with uri¢c acid, defining it

a means of disposal for the morbid principle of the disease — the
materia peccans. Cullen refused to recognise any maferia peccans as
an essential part of the disease, which he regarded as one of the
nervous system, a view which did not enjoy prolonged favour.

The discovery of uric acid by Scheele (1776), and its subsequent
recognition in tophi by Wollaston (1787), turned more and more
attention towards the local changes, until Garrod's discovery of uric
acid in the blood as well as in the joints led to gout being almost
identified with uric acid as the essential principle, and as the agent in
its localization. Just as in ancient terminology gout did not exist
apart from joint affections, so now the cry was, © Without uric acid, no
gout.! Uricacid became, as it were, a criterion for the correctness in any
given case of the term ‘ gout,’ which became more closely reserved for
the varied manifestation connected, or supposed to be connected, with
uric acid. An indirect result of the growth of the uric acid theory was
the comparative neglect of the constitutional aspects to which the
term ‘ gout’ was less and less commonly applied. We shall see that
in a certain measure this deficiency was supplied by the word
‘ diathesis)




GOUT AND GOUTINESS 5

merely as ‘uric acid in the wrong place,” and which
excludes the latent constitutional factor on the principle,
‘without uric acid, no gout.’

The interdependence of gout and of uratic deposits has
been less in question than the precise nature of their
relations.

Gout is really made up of the ‘uric acid trouble’ and|
of ¢ something else,” or, rather, in the order of the events,
of something concerning which we should like to know
more than we do, and, in the second place, of the uric
acid complication.

Not many years ago tubercular phthisis, in spite of our
familiarity with it in every phase and variety, was an
unsolved problem. The results of the disease were
obvious ; its essence entirely unknown. This is almost
exactly our present position towards gout—much fami-
liarity with, and some knowledge of its manifestations,
but nothing known of their original cause, from which
they may differ as much as tubercle and its life-history
differ from Koch’s bacillus. What we commonly under-
stand by ‘declared gout’ may represent late results
only, having little in common with the fons ¢t origo
mali.

Phthisis was adduced merely to illustrate the needful
distinction between the morbid agencies of a disease and
their manifest products. Nothing leads us to suspect in
gout a parasitic element, though others besides Boerhaave
(1668—1738) entertained the view that it was sometimes
contagious; indeed, whilst recognising gouty morbid
actions totally distinct from the precipitation of uric acid
with its long train of symptoms, we hardly trace in gout
the complete outline of a disease. Neither need we
assume any foreign morbid material. A simple deviation
of the natural constituents of the body from their normal




4 GOUT AND GOUTINESS

type and function might explain all. We might simply
be dealing with a disease of faulty nutrition (using this
term in its broadest sense), in which our tissues would
suffer in their rate and mode of growth, of function, and
of decay. Gout might then be regarded as one of the
most striking instances of a long-continued functional dis-
order, ultimately culminating in structural change ; and of
the resulting product, the gouty subject, there might be
many types, because there are many degrees of gout and
of goutiness.

The more liberal use of these terms has been the out-
come of closer clinical observation. The first attack of
the toe-ache marks a man; not only is he liable to its
return, but during the intervals between the attacks he
cannot face with impunity various risks to which his
health was previously indifferent. He is henceforth a
¢ gouty’ person, and may suffer from a variety of slight
gouty ailments, even though he may never have another
severe fit of the gout.

An analogous case is that of the son of gouty parents,
who may present at a relatively early period a variety of
conditions which might be difficult to account for without
a knowledge of the family history. In a doubtful case of
this kind, where the history cannot be obtained, an acute
arthritis supervening at last would, as it were, legalize the
position of the nondescript symptoms, and confer upon
them a retrospective gouty status.

Uncertainty as to the value of the term is the source
of practical, and of even personal, inconvenience, not a
few patients resenting the imputation of gout (though to
others the impeachment is welcome) if they should not
have suffered from any local evidence of its presence; the
articular attack, whilst it differs in every point from the
changes which lead up to it, being rightly regarded as the




THE MANIFESTATIONS OF GOUT 5

only reliable criterion for gout. Prior to the first articular
outbreak, the significance of the clinical events can only
be guessed, and their cause is often overlooked or mis-

understood.

THE MANIFESTATIONS OF GOUT.

The fact is, we know gout only through its manifesta-
tions. The local manifestations, even at their onset, are
bound up with structural changes, which have supplied
abundant material for pathological study. The seats of
‘local gout’ are varied ; it occurs in the upper extremity
or the lower, in the larger joints or in the smaller ones,
though more often in the latter ; it may affect the external
ear with chalky deposit, or the palmar fascia with Dupuy-
tren's contraction; but in the viscera, except the kidney,
the local changes are difficult to trace, though we occa-
sionally gain evidence as to their situation.

With the general manifestations it 1s otherwise ; for long
periods the change is in the function rather than in the
structures, and the latter afford no object lesson for the
pathologist. Nevertheless, in its ultimate stages and in
its gravest form, when it has long been complicated with
the local accidents, ‘general gout’ obtains full recog-
nition. In the gouty cachexia of this stage structural
change is unmistakably present ; but it is of a kind more
obvious to the eye in its general aspect of decay than to
the finer instruments of research in its details.

We should not, however, assume that gout exclusively
resides in its structural manifestations. A man may
remain gouty even if some accident should deprive him
of a limb, and, with it, of his ‘local gout.’ He will
not long escape fresh inroads and settlements of the
enemy, if he should continue to neglect to guard against
its approach, nay—sometimes in spite of vigilance itself.
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DIATHESIS, ARTHRITISM, HERPETISM 9

It might, in the first place, be questioned whether a
diathesis which is acquired and that which is inherited
are likely to be identical. But there are worse objections
than this. It is a peculiarity of gout that it attacks indi-
viduals of the most different types, habits, and consti-
tutions, some of whom are already the bearers of other
diatheses. The supposed ‘ gouty diathesis * cannot, with-
out strain, be made to fit such opposites as the over-fed,
full-blooded, and plethoric, and the thin, half-starved sub-
ject, the scrofulous, and the nerve-ridden patient. What
can such extremes possess in common by way of disposi-
tion ? The wonder is, rather, that goutiness should
develop in all classes of subjects, irrespective of undoubted
constitutional differences. '

Above all, there is no finality in the indulgence in
‘ diatheses ’; it grows as a habit. Given an opening for
some fresh diathesis, say in connection with the excessive
excretion of uric acid, and a ‘uric acid diathesis’ is forth-
with set up. Indeed, this diathesis now claims the
domain of gout with a title almost equal to that of the
‘gouty diathesis’ itself. Yet the two diatheses, though
they largely overlap, cannot be fused into one. They are
both distinct and well-constituted ¢ diatheses.’

The ¢ Uric Acid Diathesis’ embraces a great deal more
than gout, viz., all other conditions in which uric acid is
in excess, whether they are as in gravel, indirectly related
to gout, or as in leucocythamia, absolutely foreign to it.
There is, at any rate, something tangible in the uric acid
diathesis : it implies a recognisable excess of a chemical
substance ; but the ‘ gouty diathesis,’ if it means anything
apart from inherited delicacy, or from the earliest mani-
festations of gout itself, is of exceedingly frail construc-
tion, and falls to pieces if we endeavour to isolate it from
its bearer. Doubtless much of the so-called ‘gouty

|




io DIATHESIS, ARTHRITISM, HERPETISM

diathesis’ is nothing more than gout itself in its earliest
and least obvious form. The confusion arises entirely

from the use of a superfluous word, which we can well
afford to give up.

“ Herpetism® and © Arthritism.’—The influence of names
in perpetuating mere hypotheses is also shown in the ex-
tension given to the words  herpetism * and ‘ arthritism,’
which have been applied by French pathologists to sup-
posed constitutional tendencies or states distinguished by
singularly vague outlines. The futility of this nomen-
clature of the unknown is well exposed by Dr. Lecorché
in his criticism of the resulting confusion of ideas.*

* ¢0r, il est devenu de moins en moins facile de faire la lumicre
dans le chaos nosologique auquel les médecins frangais ont imposé
cette €étiquette. Pour les uns, c'est une diathése, une maniere d'étre
de l'organisme prédisposant A certaines affections ; pour les autres,
c’est une sorte de maladie générale analogue a la syphilis, par exemple,
ayant des déterminations multiples sur les muqueuses, sur la peau, sur
les viscéres mémes ; car on décrit une bronchite, une angine, une
entérite arthritique. Pour les médecins qui s'occupent des maladies
de la peau, tout ce qui n'est pas syphilitique ou scrofuleux est
arthiitique, et encore existe-t-il des syphilides et des scrofulides de
nature arthritique. Pour les médecins des stations hydro-thermales,
tout sujet souffrant de douleurs articulaires, musculaires ou nerveuses,
est entaché d’arthritisme ; la goutte, le rhumatisme aigu, larthrite
déformante, les arthropathies de toute nature, ils confondent tout sous
cette dénomination commode, Etrange aberration dun esprit
remarquable, Pidoux considére ce beau désordre comme un effet de
Part. “ La science,” dit-il, “les écoles sont aujourd’hui 2 la distinc-
tion radicale du rhumatisme et de la goutte ; 'art, au contraire, incline
A les croire congénéres.”—PIDOUX, “ Qu'est-ce que le Rhumatisme
Paris, 1861, p. 31.

¢ Et nous ne parlons pas de ceux qui, sous le nom d’herpétisme, ont
voulu créer une nouvelle variété d'état diathésique, variété dont les
caractires sont tellement semblables aux manifestations assignées i
Varthritisme que les éléves méme de Bazin ont renoncé i faire la dis-
tinction.

¢ On voit que le mot chaos est le terme juste pour caractériser une
pareille situation. Comment y faire la place de la goutte ?  La goutte,
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With the help of a name these pure concepts acquire an
appearance of reality, and further generalizations are
based upon them. We find ourselves passing from the
substantive to the adjective case, an ‘arthritic’ or ‘her-
petic’ quality being described even in symptoms and con-
ditions not connected with the joints or with the skin ;
and we are raised at one step to the height of abstraction
when we are told that © arthritism * may exist without any
joint trouble, and ¢ herpetism’ without any skin affection.
We agree with Lecorché that ‘chaos’ is the only word
applicable to the result. The disappearance of the three
names which head this chapter would be, in the writer’s
opinion, an unqualified gain.

c'est larthritisme, disent les uns; la goutte est une branche de
I'arthritisme, disent les autres. La goutte et le rhumatisme sont les
deux embranchements d’'un méme tronc, qui est l'arthritisme, dit
Pidoux. Qu'on définisse d'abord l'arthritisme; on pourra discuter
ensuite. Pour nous, en attendant, la goutte est une maladie qui se
différencie des autres maladies & manifestations articulaires par un
excés d'acide urique dans le sang et dans les tissus, et elle n’a aucune
analogie avec le rhumatisme, maladie infectieuse.'—* La Goutte et les

Maladies Associées.’ Paris, 1884, p. 425.







GOUT A PERVERSION OF NUTRITION 13

Our medical language betrays the impression that there
is a constitutional background for the local events. We
speak of the manifestations of gout. Again, such terms as
“latent,’ ‘retrocedent,’ ‘suppressed,’ ‘and ‘visceral ' gout
can only apply to some internal affection. Swollen joints
are not inherited, but we say of gout that it is hereditary.
The word ‘diathesis’ also conveys, though in a nebulous
form, the same interpretation.

The clinical evidence in favour of the existence of a
constitutional aspect of gout will probably be regarded as
sufficiently strong to compensate for the almost negative
pathological evidence. Constitutional gout often exists
apart from its articular manifestations, which may not
evolve till late, or even at all. The verbal difficulty which
this admission implies may be lessened by the use of the
term ‘declared gout’ for all cases in which the articular
complication is developed ; whilst ¢ goutiness ' would con-
veniently express the wvaried constitutional disturbances
not associated with articular mischief, which are in many
subjects the alternative expression taken by the affection.

GOUT A PERVERSION OF NUTRITION.

The skin of gouty people, their tissues, the incidents in
their clinical history, and their functions, particularly
those of the nervous system, all tell the same tale of
delicacy, vulnerability, and excessive response to stimu-
lation. The change is a pervading one. The skin
is thin and vulnerable; the mucous membranes frail
and irritable ; the nervous system quick and excitable.
Yet we do not attempt to localize the disease in connec-
tion with the skin, with the mucous membranes, or with
the nervous system. The condition is one affecting the
entire body and each cell within it, even the germ-cells
sharing in the alteration, and transmitting it to the







LESSENED TISSUE RESISTANCE 15

diseases of metabolism is properly applied, and to these
belong, among others, gout and obesity.

In some of the peculiarities of both affections we trace
indications of a slowing rather than of an acceleration of
the metabolic changes. This view has been ably put
forward by Professor Beneke, and subsequently by Pro-
fessor Bouchard, under the significant titles of ¢ maladies
par ralentissement de la nutrition’ and of ¢nutritions
retardantes.’” But it would be rash at this stage to
dogmatize on so abstruse a subject. We must bear in
mind that the fault may be not so much in the rate as
in the direction which metabolism may assume. In the
end-products we certainly have to deal with errors in pro-
portion—too much fat in one case, too much uric acid in
the other. This would rather suggest a deviation from the
normal chemical routine than a mere alteration in its rate.

LESSENED TISSUE RESISTANCE IN GOUT.

As regards function, the direct outcome of this intimate
derangement of nutrition is a lowered resistance of cells,
tissues, and organs. Gout is evidently a disease of
diminished resistance, and, in that sense, of debility—an
important point to be remembered in connection with
treatment.

In the individual case the resistance may be diminished
in some special direction, 7.c., one organ or system may
be specially susceptible, and the goutiness will then lead
to well-defined symptoms ; or it may remain widely distri-
buted, without special localization, and ill defined in its
manifestations.

The joints stand out among all other tissues as least
resistant to the gouty influence. Their susceptibility is
characteristic of gout, though it cannot be regarded as an
exclusive, universal, or absolutely essential feature. Their
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Declared arthritis, then, should it supervene, serves as
a clinical test for the gouty nature of any antecedent
abarticular phenomena. The familiarity which may thus
have been gained with the latter, aided by the family
history, enables experienced physicians to identify their
character almost with certainty, even in the absence of
the criteria of articular gout. Cases of this kind, formerly
described as ‘incomplete gout,’ throw light upon the
natural history of the affection. Its development, in a
large number of instances, is not sudden, and its localiza-
tion in the joints may be long delayed. Meanwhile,
general changes occur imperceptibly, which at first are
more difficult to seize upon because not confined to any
locality ; but the general aspect of ‘goutiness’ does not
long escape recognition by the expert, and it conveys the
undoubted impression that the general nutrition has
suffered, a conclusion which becomes obvious to all in
the extreme condition known as ¢ gouty cachexia.’
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CONTEMPORARY GOUT AND GOUTINESS 19

Indeed, they may be expected in a disease essentially
conditioned by the mode of life. In its clinical types, in
its duration, and in its relative mildness or severity, there
1s room for much variation. Whilst, then, the essential
pathological features are probably the same now as ever
they were, all the rest in gout is variable, and more especi-
ally the mutual relation and degrees of the two phases.

The history of abarticular gout in the distant past
cannot be traced with any certainty ; but in connection
with less remote periods the inquiry can be conducted
with some definiteness, and it possesses practical interest,
since the remedies and the doses used by our fore-
fathers might not be necessarily suitable for the present
generation,

CONTEMPORARY GOUT AND GOUTINESS.

Gout being to a large extent a manufactured product
of civilization, and being influenced more than most other
affections by inheritance, conditions of life capable of im-
pressing peculiarities upon the organism may be expected
to affect in a direct manner the liability of subsequent
generations. The modifying influences special to modern
times can only be briefly indicated. Our luxuriousness of
living vies with that to which the gout of the ancients has
been attributed ; but in addition profound changes have
taken place in the social and economical conditions of the
last few generations, none of which is probably so im-
portant in connection with gout as the agglomeration of
the population in large towns.

Moreover, the present century has called into operation
previously latent forces of Nature. The scheme of life is
complicated by new agencies; the storage and the libera-
tion of nerve energy are both altered in their rate and in
their amount ; wear and tear which is saved by anesthetics
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ATTENUATION OF ACQUIRED GOUT 21

diffusion during the two last generations of sounder views
on hygiene and diet must have checked the severity of
acquired gout, as well as the strength of the predisposition
transmitted to the offspring. Among the classes most
liable to the disease, a broader appreciation of the evils of
gout has led to greater prudence in respect of food and
beverage. A great share in this result is doubtless due to
the enlightened action of the profession, whose almost
unanimous advice in respect of the rules of diet has ob-
tained increasing attention, :
Observation confirms the correctness of this surmise.
Physicians of mature experience no longer witness the
violent attacks of gout with which they had been familiar
in their earlier days. On the other hand, they can trace
no decrease, but rather an increase, in the prevalence of
goutiness—if under that conveniently vague and compre-
hensive term we include those unstable states and those
ill-developed manifestations for which it would be hard to

assign a nosological position except under the heading of
gout.

THE ATTENUATION AND THE FREQUENCY OF
GOUTINESS.

This change to a milder type has not been confined to
the articular seizures of acquired gout. With an increased
prevalence, or, at any rate, with an increased recognition
of the abarticular forms, we note also their lessening
severity. A larger proportion of cases present mere
attenuations, not always gouty at first sight, but readily
identified as such in connection with their attendant
circumstances, with their exciting causes, with their
occurrence at certain seasons, with their retinue of
collateral affections, and with the constitutional aspect
of the patients. Without these helps many a case might
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diagnosis are probably much less common nowadays; at
any rate, the reproach of unduly extending the domain of
gout is much less deserved by the present than by former
generations of physicians. Many of the affections which
Musgrave and his successors described as gout are now
identified as separate organic or functional diseases.

The converse is also true, though probably in a less
degree. The gouty character of not a few affections may
have been overlooked in the past,* and instances of the
same oversight are not unknown in contemporary practice.

loss or alteration of the voice—some forms of hysteric paraplegia or
hemiplegia, more or less complete—chorea or tetanus—some of the
curious paroxysmal affections observed in hysteria, and all the varieties
of neuralgiz and simulated inflammation, commonly called hysteric,
frequently arise from the presence in the blood of the impurities
which are the true characteristics of gout.

In that list there are names we can now relegate outside the pale of
gout. At the present time there are still unrecognised diseases, and
of some of these, perhaps, we may still erroneously refer the symptoms
to gout; but their number cannot be great. Yet the concourse of
conditions directly or indirectly referred to the influence of gout is
truly remarkable.

* This aspect was dwelt upon by Laycock in connection with
hysteria :

¢ Of the many cases related by authors as anomalous disease, by far
the greater portion were connected with a gouty diathesis, as indicated
both by the formation of calculi, by the occurrence of regular
paroxysms of gout, and by the descent of the individual from gouty
ancestors ; they are cases, in fact, which would have been better
understood and better treated if they had been termed “anomalous
gout” ; but as the subjects are young females, they are, of course, set
down as *anomalous hysteria”’ (f Nervous Diseases of Women,
p. 163, quoted by Sir Spencer Wells, Joc. cit., p. 163).

Since that date the rise of the pathology of the nervous system has
led to the domain of hysteria being considerably broken up ; but it
cannot be said that any appreciable share of it has fallen to gout.
These lines are quoted as illustrating the unavoidable fluctuation in
the nosological position of symptoms, so long as they lack a strict
pathological explanation. We are not exempt from the same uncer-
tainties, though less and less exposed to them,







CHAPTER V.

THE GENERAL ZETIOLOGY OF GOUT.

THE general ztiology of gout as regards heredity, age,
sex, climate, and conditions of life is fairly well known.

At least half the cases of gout are inherited. This is about
the proportion worked out by Sir A. Garrod. Scudamore
found a ratio of 309 to 523, and other observers a still
higher proportion ; a few only estimating it at one-third.

Most commonly gout is inherited from the father.
Maternal gout, however, being less frequently of a declared
type, may often have been overlooked in statistics; this
might partly account for the wide differences between the
various estimates. It has long been known that the later
offspring is more liable than the earlier, and Mr. J. Hut-
chinson* draws attention to the fact that the last born m&
a gouty progeny are more likely to develop the affection
early and to suffer severely.

Gout is undoubtedly modified in transmission. Thisis a
natural consequence of the greater delicacy of the offspring,
and of the inheritance of gouty structural peculiarities from
progenitors whose own gout, if acquired, may have been
grafted on a robust constitution. Gout, in the weaker
subject, could not develop on the same lines as in the
stronger one.

* “The Hereditary Transmission of Gout) Medical Times and
Grazette, May zo, 1876.
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original observation of Hippocrates that gout does not
occur in the young anfe usum veneris. Sydenham says:
‘ Neither have I seen gouty minors or gouty children.
The most I have observed is a slight foreshadowing of a
future attack, and this has been in the younger branches
of gouty families.” At the other extreme of life, the evolu-
tion of gout at ninety in a case mentioned by Sir Dyce
Duckworth is probably the most senile instance on record.
Garrod mentions several cases occurring after seventy,
and Blackmore also noted a first attack at seventy-eight.
Scudamore’s list does not mention any cases after sixty-
six, and only ten of his cases occur after sixty.

Sex plays an important part in @tiology. Gout is quite
exceptional before the menopause, as was laid down by
Hippocrates. Sydenham had also observed that ©gout
attacks women but rarely, and then chiefly the aged and the
masculine. Where you have symptoms of gout in slender
females, they are really the symptoms of hysteria, or else
of rheumatism imperfectly eliminated.” We shall dwell
elsewhere on the fact that even after the menopause gouti-
ness is much more common in women than declared gout.

Social - position fosters the tendency to gout in the
measure of the luxuriousness and muscular inactivity
which it brings, and of the inherited proclivity often
attaching to it. We are reminded of this by Sydenham’s
lines: ‘ For humble individuals like myself, there is one
poor comfort, which is this, viz., that gout, unlike any
other disease, kills more rich men than poor, more wise
men than simple. Great kings, emperors, generals, ad-
mirals, and philosophers have all died of gout. Hereby
Nature shows her impartiality, since those whom she
favours in one way she afflicts in another. A mixture of
good and evil pre-eminently adapted to our frail mortality.’

Climate and season also markedly influence the prevalence
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—_

The greater prevalence of gout in spring and in autumn
has never been thoroughly explained. It cannot be satis-
factorily accounted for by the severity of the cold or of
the heat. More probably it is connected with disturbances
of the liver set up by abrupt variations in the wind and
weather.

The exact share attributable to racial proclivity is difficult
to estimate. The Anglo-Saxon and the Dutch stand, in
respect of gout, in a marked contrast to the Scotch and to
the German or Scandinavian. Both England and Holland
are remarkable for the humidity of their climate and for
their liberal dietary. On the other hand, Scotland and
Ireland, the recognised homes of frugality, are no less
humid than England, whilst Germany enjoys a relatively
dry climate. Here, again, the dietetic factor seems to
predominate over the climatic and the racial. As a fact,
races so far removed from the regions of prevalence of
gout as even the African tribes have furnished instances
of gout acquired in the individual after emigration, owing
to rich living. The Arabs in the palmy days of their
medizval empire were also addicted to gout, but are now
almost entirely exempt.

The general conclusion must be, that no race and no
climate can claim to be absolutely exempt from the risk
attaching to indulgence in luxurious habits and excess in
diet, and that the immunity enjoyed by the tropical
countries is in a large measure explained by the activity
of cutaneous excretion, and, above all, by the fact, tersely
expressed by Rendu, that these are countries in which
we cannot survive unless we are frugal.’” More potent,
then, than climatic and racial peculiarities are the habits
of the individual.

Temperament may, to a certain extent, determine the
type of gout, but gout is not the monopoly of any special
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Another theory inclines strongly towards humoralism,
of which it is the modern expression ; it assumes that the
blood is vitiated through the defect or disturbance of the
secretions, especially the hepatic and the digestive secre-
tions. This was the view of Sydenham ; and within our
own time the contamination of the blood has been further
traced by Murchison in his studies on lith@mia to the
admixture of faulty secretions from the liver and digestive
organs, and by Garrod to a retention of uric acid, owing
to its defective elimination by the kidney.

The ¢ Humoral® and the ¢ Nervous® Theories.—In earlier
days, when the mysteries of nerve life and activity were
unrevealed, and the yet more elementary function—that
of which one of our greatest modern statesmen once
said, ¢ Everything depends upon the circulation —was
not dreamt of whether as regards the blood or the lymph
stream, the alimentary function was within easier reach,
and occupied a larger place in the theories of the day.

The fluids found in the alimentary canal, in the vascular
system, in the secreting and excreting glands, and in the
tissues themselves, were regarded as the agents of disease.
This was the humoral theory in its crude and exclusive
form ; but a great deal of it was true, and has lasted.
Indeed, in the latest theory, the primary humoral aspect
of faulty nutrition has been worked in by Sir Dyce Duck-
worth with the secondary dystrophic aspect based upon
disordered innervation.

Stahl, who in his day played the part of a reformer in
pathology, was the first to refuse allegiance to the humoral
doctrine, of which Sydenham had been the last great
representative. He endeavoured to trace the disease to
the disordered activities of the organism. Cullen, adopt-
ing his teaching, carried it to its ultimate conclusions.
He completely denied all share to a morbific material,
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and attributed the production of gout to abnormal
functions of the nervous system. He may be regarded as
the chief exponent of a purely nervous theory. His views
were too uncompromising to obtain a lasting hold on
medical thought. Nevertheless, they had done service in
effectually breaking through the old tradition, and in
demonstrating the fallacy of the opposite extreme.

After a period of perplexity and doubt, the gradually
reasserted influence of Sydenham, the discovery of the
presence of uric acid in the gouty concretions by Wol-
laston, and the increasing importance attached to it,
slowly paved the way for a modified humoral theory,
which almost identified the materia peccans with uric acid.

The exposition of these views was the signal for a
revival of the claims of the nervous theory, no longer,
however, in the original vitalist form, but as a compromise
with and an addition to the henceforth undeniable
humoral factor. The tendency in late years to associate
a nervous influence with the chemical changes has great
significance in connection with the vast progress of
clinical observation and analysis.

THE URIC ACID THEORY.

Garrod’s researches form the turning-point in the
history of the pathology of gout, by substituting for pure
hypotheses some definite facts, and, above all, a demon-
stration of the abnormal presence of uric acid in the blood
and in the tissues of the gouty. Since then the uric acid
side of the pathology of gout has claimed an increasing
share of attention, both in the laboratory and clinically.

The conception of a uric acid dyscrasia, upon which the
modern views of gout are so largely based, is almost ex-
clusively humoral. There is, however, from the humoralist 1
standpoint, a curious inconsistence in the fact that the !
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theory of faulty alimentation, retention by Garrod’s views,
which have found favour ever since their publication.
Garrod does not altogether discard the idea of overpro-
duction ; he traces in the gout of the wealthy, free-living
subject the excess of uric acid to an excess in the sup-
plies; but he points to the poor man’s gout as prnbablyl
brought about by retention only. In all cases, however,f
retention is the determining factor of the attack.

The Theory of Renal Block.—An excess of uric acid in
the blood, coinciding during the attack with a diminu-
tion in the urine, favoured the assumption that the uric
acid was hindered in its escape through the normal
channels of excretion. The obstacle to excretion was
further assumed to reside in the kidney; but its precise
nature has never been made clear. This alleged renal
block is the more mysterious since commonly no morbid
change can be detected in the kidney, and the renal in-
ability to excrete uric acid whilst other substances are
excreted is neither absolute nor lasting. Any defect
would have to be regarded as functional rather than
organic, and, moreover, most ephemeral. In spite of
these difficulties, the theory of renal impermeability has
been very largely adopted, and is still almost universally
held to be the best available explanation.

The strength of Sir A. Garrod’'s position had been its
strict limitation to the province of uric acid. His philo-
sophical reticence as to any more remote element in the
disease drew the attention of other writers more definitely
to those pathological aspects which appeared to have
suffered neglect, and called forth rejoinders by Gairdner,
Barclay, and Parkes. The views expressed by them
possess great importance, but they failed to make much
impression at that time, for they were merely inferences
from clinical observation, and had not then the support
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that of uric acid. More recent investigations have shown
that neither the alleged facts nor the arguments based
upon them are absolutely correct. _

Gout is not altogether a disease of alimentation. It is
not an intoxication by meat analogous to ergotism pro-
duced by diseased rye. Human subjects may eat meat
largely, nearly as exclusively as carnivora, and not have
the gout. It is not the animal food as such, but the be-|
haviour of the living protoplasm towards the nutritive
juices, especially, though not exclusively, those derived|
from animal food, which comes into account. The
nutritive intracellular activities may be exuberant or de-
pressed, or perhaps of the wrong kind. It is with these
aberrations that gout would seem to be associated ; and
gout might be regarded as a disease of faulty nutrition.

The most elaborate tissues and functions being the most
dependent upon a perfect nutrition, the nervous system
must be among the earliest to suffer under faulty nutri-
tional conditions. An instance of this is seen in myx-
edema. In gout the nervous phenomena are well to the
front, and many of them are the expressions of the nutri-
tional upset.

Faulty innervation contributes largely to the list of
neuroses and functional visceral crises. By reason of the
leading position of the nervous system, its disturbances are
reflected to the entire organism. Its directing power for
metabolism may even be turned into a means for disturb-
ing metabolic processes in the direction of the gouty
change. Indeed, an incomplete study of the matter, in
which the original error of metabolism was overlooked,
might suggest the idea that gout was primarily a disease
of the nervous system. It is in that way that the nerve
theory of gout has originated.

In conclusion, we still notice two great tendencies: the







CHAFPTER VII.

THE CHEMICAL THEORIES.*

GARROD'S THEORY OF URIC ACID EXCESS AND OF
RENAL INADEQUACY.

PaTHOLOGY remains indebted to Sir A. Garrodt for the
central facts which have been the starting-point of all
subsequent investigations, and are the acknowledged basis

¥ Sir W. Roberts’ investigations and opinions will be considered in
the pages devoted to the Chemistry of Gout.

+ The circumstance that uric acid, discovered by Scheele in 1775
in urinary calculi and in urine, and identified in gouty concretions by
Wollaston in 1797, had subsequently been regarded by clinical
observers as the constant accompaniment of the disease, does not in
any way detract from the value of the proof given by Sir A. Garrod of
the absolute relation of cause and effect.

The way in which the presence of uric acid in the blood was
demonstrated is matter of history, but we cannot refrain from
describing it in the discoverer's own words :

‘I have named the process the “uric acid thread experiment,” and
it is thus performed : Take from one to two fluid drachms of the
serum of blood, and put it into a flattened glass dish or capsule;
those I prefer are about three inches in diameter, and one-third of an
inch in depth, which can be readily procured at any glass-house ; to
this add ordinary strong acetic acid, in the proportion of six minims
to each fluid drachm of serum, which causes the evolution of a few
bubbles of gas. When the fluids are well mixed, introduce one or two
ultimate fibres, about an inch in length, from a piece of unwashed
huckaback or other linen fabric, which should be depressed by means
of a small rod, as a probe or point of a pencil. The glass should
then be put aside in a cool place, until the serum is quite set and
almost dry ; the mantelpiece in a room of the ordinary temperature,
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The grounds upon which he bases this conclusion are
experimental and clinical :

“ The results of these experiments on the condition of
the blood and urine prove that uric acid is not a product
of the action of the kidneys, as frequently supposed, but
is merely excreted from the system by these organs.
They also appear to indicate that the excreting function
of the kidneys with regard to the solid portion of the
urine is not a simple one, but that urea and uric acid are
separately eliminated; also that one of these functions
may be impaired or destroyed, the other remaining entire.
It appears also probable that, as in albuminuria, the urea-
excreting function being chiefly impaired, we find a
vicarious discharge of urea in dropsical effusions, so in
gout the uric-acid-excreting function being defective, chalk-
like deposits are produced by a similar vicarious discharge
of urate of soda.’

¢ Gout would thus appear, at least partly, to depend on
a loss of power (temporary or permanent) in the uric-
acid-excreting function of the kidneys; the premonitory
symptoms, and those also which constitute the paroxysm,
arising from an excess of this acid in the blood, and the
effort to expel the materies morbi from the system. Any
undue formation of this compound would favour the
occurrence of the disease, and hence the connection be-
tween gout, gravel, and calculus; hence also the influ-
ence of high living, wine, porter, want of exercise, and
other like causes, in inducing it.’

‘This hypothesis also explains two facts, which have
been regarded as militating against the humoral pathology

escape, various other substances fail to pass through the kidney. He
noticed that gouty urine did not yield after administration of turpen-
tine the characteristic odour of violets (* Legons sur les Maladies du
Foie et des Reins, p. 320; 1877).
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of the affection, namely, its hereditary nature, and its fre-
quent occurrence in low states of the system ; for we can
understand that the peculiarity of the kidney with refer-
ence to the excretion of uric acid may be transmitted,
and likewise that when the function in question is per-
manently injured, it will not require an excessive forma-
tion of this acid to cause its accumulation in the blood’
( Med. Chir, Trans.,’ 1848 ; ¢ Gout and Rheumatic Gout,’
pp- 272, 273)-

‘ My present experience on the subject shows that in
the earlier stages of acute gout the urineis scanty, and the
uric acid, measured by the twenty-four hours’ excretion,
diminished ; that the acid is thrown out in much larger
quantities as the disease is passing off, and that then
amounts even above the patient’s daily average may be
excreted, forming the so-called critical discharges ; that
after a time the uric acid is again lessened, although not
to the extent observed prior to or at the commencement
of an attack’ (Joc. cit., p. 133).

Urea, the most important of the renal secretions, was
found by Garrod not to be markedly reduced in quantity
in the urine.

Briefly stated, Garrod’s theory rests on the following
views :

1. The accumulation of uric acid in the blood, which is
a necessary antecedent of gout, is due to a functional -
renal defect, which may be inherited or acquired.

2. The local deposition of urate of sodium, howsoever
determined—and its wtiology includes the operation of
all those causes which lead to a diminished alkalinity of
the blood, and thus to an easier precipitation of the uric
acid, as determining agents for the attack—is the specific
cause of the local inflammation, no other affection being
accompanied by a deposition of urate of sodium in the
tissues.
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3. The local inflammation has a curative effect at large,
inasmuch as it seems to destroy the urate of sodium in the
blood of the inflamed parts.

Sir A. Garrod gives a complete summary of his opinions
in the following propositions :*

‘ First, in true gout, uric acid, in the form of urate of
soda, is invariably present in the blood in abnormal
quantities, both prior to and at the period of the seizure,
and is essential to its production; but this acid may
occasionally exist, at least for a time, in the circulating
fluid without the development of inflammatory symptoms,
as in cases of lead-poisoning. Its mere presence, there-
fore, does not explain the occurrence of the gouty paroxysm.

¢ Secondly, the investigations detailed in the chapter
on the *“ Morbid Anatomy of Gout " prove incontestably
that true gouty inflammation is always accompanied with
a deposition of urate of soda in the inflamed part.

‘ Thirdly, the deposit is crystalline and interstitial, and,
when once the cartilages and ligamentous structures
become infiltrated, remains for a lengthened time, often
throughout life.

“ Fourthly, the deposited urate of soda may be looked
upon as the cause, and not the effect, of the gouty
inflammation.

‘ Fifthly, the inflammation which occurs in the gouty
paroxysm tends to the destruction of the urate of soda
in the blood of the inflamed part, and consequently of
the system generally.

‘ Sixthly, the kidneys are implicated in gout, probably
in its early, and certainly in its chronic stages; and the
renal affection, possibly only functional at first, subse-
quently becomes structural ; the urinary secretion is also
altered in composition,

* Loc. cit., pp. 274, 275.
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PFEIFFER'S THEORY: THE GOUTY ATTACK DUE TO
A RE-SOLUTION OF THE DEPQOSITS.

Pfeiffer endeavours to explain gout and gravel on the
assumption that in the ‘ uric acid diathesis’ the acid takes
on a less soluble form, is less freely excreted, and is more
liable to be precipitated in a gradual and latent manner
into the tissues. So long as nothing interferes with the
insoluble state of the deposits, nothing will happen. Any
wave of increased alkalinity passing over the blood would,
however, bring on pain, and perhaps a gouty attack,
which Pfeiffer explains by supposing that the deposits are
then partly dissolved, and that the urates in solution
occasion the local irritation. Thus, Pfeiffer assumes that
during the arthritic attack the insoluble form of uric acid
is reconverted into the soluble form. This theoretical
view he supports by his clinical observation of increased
pain after administration of alkalies, and of the relief to
the pain afforded by acids, especially by salicylic acid in
large doses.®

The Excretion of Uric Acid as influenced by Age—
Pfeiffer maintains that the relative amount of uric acid

* Pfeiffer professes to have obviated the pain usually produced by
subcutaneous uric acid injections by means of a previous course of
5 to & grammes of hydrochloric acid, or of phosphoric acid adminis-
tered daily. As pointed out by Sir W. Roberts, it is extremely difficult
fo make much impression on the reaction of the blood, additional
quantities of acid or alkalies being quickly expelled by the kidney.
Freudberg (Virchow’s ¢ Archiv,) Bd. 125, p. 566, quoted by Levison,
ige. cil., p. 49) and others have established this fact by careful experi-
ment. Thus, daily doses of 4 to 8 grammes of hydrochloric acid do
not alter the reaction of the blood ; it takes from 10 to 30 grammes of
lactic acid to lessen the alkalinity of the blood by one-fifth to one-
quarter ; and 5 to 10 grammes of tartaric acid to reduce it by one-
sixth. In the same way sodium bicarbonate in doses of 5 to 15

grammes, though they sometimes increase the alkalinity by one-
fourth, at other times may make no difference whatever to the reaction.
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nephritis beginning with uratic deposits and ending in
fibrosis sometimes occurs, but to an abnormal extension of
its source of supply. Bone-marrow, cartilage and other
tissues are supposed to take on its manufacture. The
resulting excess in the blood may be successfully dealt
with by increased renal excretion, or even, perhaps, by
chemical decompositions occurring in the blood;* but
events do not always take so favourable a turn.

Any accidental check to the free circulation of the im-
pure blood will produce all the nervous discomfort and
the various symptoms of the gouty state. Locally, if
there should be actual arrest of the lymph-stream, the
concentrated solution of urates contained in the stagnant
lymph will exert its deleterious action, and may even
induce in the tissues with which it is in contact necro-
biotic changes. All may yet be well, however, if the
circulation be set going again without too great a delay.
In some such way may be explained the foci of beginning
necrosis which Ebstein professes to have found in portions
of the cartilages of gouty joints which were as yet free
from any biurate crystals. In those portions where
crystallization had oceurred, a necrotic surface was in-
variably exposed, after dissolving the crystalline deposit,
and this Ebstein attributes to the solution of urates acting
as a chemical poison for the tissues.

As a result of the necrotic process, the tissues alter
their alkaline reaction of its solution to an acid one. At
that moment a precipitation of sodium biurate takes place :
a fit of the gout has been started.

Ebstein’s theory is open to many objections. The

* In this connection may be mentioned the observation by Salomon
(quoted by Levison, loc. cit., p. 45), that he could detect uric acid in
gouty blood only when quite fresh ; after allowing it to stand twenty-
four hours at a temperature of 37° C., all trace of it seemed to
vanish.







CHAPTER. VIII.
THE MODIFIED CHEMICAL THEORIES.

THE THEORIES OF HEPATIC INADEQUACY—MURCHI-
SON'S AND LATHAM'S VIEWS.

THE intimate connection existing between gout and
hepatic derangement has been recognised by most patho-
logists, but it has received special attention at the hands
of Murchison, and more recently of Professor Latham,
and to their ideas a brief reference must be made.

Murchison, whose views on lithzmia in connection
with various diseases are too well known to need com-
ment, saw in gout, as in diabetes, a special variety of
functional derangement of the liver ; at the same time he
admitted renal inadequacy, especially in the later stages
of gout, and an accumulation of uric acid in the blood, as
associated factors in the disease.

Murchison’s pathological and clinical researches have
gone far to confirm the experimental evidence supplied by
Claude Bernard and subsequent physiologists in favour of
the metabolism of the albuminous supplies within the
liver, with the direct production of urea, and probably
with uric acid as a by-product.

Professor Latham* has elaborated a clinical theory
which defines more closely the manner in which a failure

* Cf. ‘On the Formation of Uric Acid in Animals,” 1884, and
Croonian Lectures on Rheumatism, Gout and Diabetes, 1886.
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system for the mechanism which brings about the attacks
and the inherited liability to them, and also determines their
localization. He ascribes a leading share in the pathogeny
of the disease to the central nervous system, without
specifying the locality of the suspected change. Whether
it be situated in the medulla oblongata or in the spinal
cord, it might be either acquired or inherited, and would
explain in the individual the existence of a predisposition
to gout.

Latham suggests that if the hepatic disturbance be
assumed to have its determining cause in some nervous
weakness of the medulla oblongata within the district of
the origin of the vagus, the weakness might also explain
the morbid reactions induced by an excess of uric acid in
the blood within the area of distribution of that nerve,
viz., the gastric, respiratory, and cardiac troubles so com-
monly observed in the gouty; whilst the affection of the
same centre (if concerned in the trophic innervation of the
Joints), or of some other, perhaps spinal, centre presiding
over the nutrition of articulations, might be an active
determining factor of the local processes in the joints.

DR. HAIG'S THEORY OF URIC ACID AND EXCESSIVE
VASCULAR TENSION.

Dr. Haig's views stand alone in their originality and
unhesitating boldness.

As in Garrod’s theory, what may have preceded uric
acid is not under discussion. Uric acid is made our
starting-point and our beginning, and if we are not over-
anxious as to the stability of this mid-air foundation,
everything is evolved smoothly from it on the lines of
the theory. The central facts assumed by Haig are:
(r) That uric acid is toxic in the soluble form, in which
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urea excreted is assumed by Haig to be constant at
1-33 or 1-35, and its pathological variations are studied
elaborately.

The quantity of wric acid in the blood* varies much ;
except perhaps in pneumonia the blood always contains
less than the liver or the spleen, which, of all the organs,
contain most, the kidneys containing less, and the muscles
least.

The joints are also recognised among the structures in
which uric acid i1s stored. The shooting and pricking
pains in the joints after a dose of acid are held by Haig
to be due to the uric acid driven into them out of the
blood.

Among the local factors of gout, Haigt refers to old
joints as probably being less vascular and less alkaline
than young joints, besides being more exposed to the
influence of cold.}

The arguments adduced in support of the foxic effects
are singularly ingenious, but they do not include any
attempt to explain the derivation of uric acid, otherwise
than by ingestion ; nor the mechanism of its operation in
the production of gout; nor why the accumulations of
uric acid from the habitual and great over-indulgence in
animal food should, in many cases, remain absolutely
unproductive of any tendency to gout.

The main source of uric acid is assumed to be the
amount actually contained in the food, or that arising
from its nitrogenous elements. An animal diet having
for its consequences the accumulation of large quantities
of uric acid, which, in the various situations in the body,
Haig estimates at an aggregate store of some 350 to 400

L Hfaig, loc. cit., p. 73. T Loc. cik, p. 313,
T Discussion on salicylates and rheumatism. ‘Proceedings of the
Royal Medical and Chirurgical Society,” April, 1890, p. 100,
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gramns per annum, practical conclusions are drawn in
favour of vegetarianism.

The behaviour of the ingested uric acid is described in
the following words

¢ Uric acid, when taken by the mouth, passes into the
blood, and, when the conditions in that fluid are favour-
able to its solubility, remains there till it is excreted in
the urine; that it is not to any appreciable extent con-
verted (as was supposed) into urea ; that the rise of urea
which these substances produce is secondary to the rise
of acidity, which they also produce ; and that other acids
which introduce no nitrogen into the body produce
similar rise in the excretion of urea.’

Any causes, such as dyspepsia, producing a fall in the
acidity, will produce uricacideemia. When digestion im-
proves, acidity occurs, and drives the uric acid into the
joints.

It is to be noted that the gouty attack occurs at night,
during the acid tide.

In the blood,* according to Haig and others, excess of
uric acid occurs in connection with deficient oxidation.
He refers to Dr. E. Peiper’s observation that the alkalinity
of the blood is diminished in all fevers, except when these
are complicated with dyspncea or cyanosis. This view is
practically equivalent to that of Haig, who follows up the
causation of the excess, beyond a deficient oxidation, to
a consequent deficient formation of acid.

Perhaps the most striking feature of originality is that
those metabolic irregularities in which others have looked
for the source and origin of uric acid are attributed by
Haig to the action of uric acid itself. As an instance of
the influence of uric acid on the general metabolism, Haig
points out that an excess of uric acid in the blood pro-

* Haig, foc. cit., p. 6o. t Loc. cit., p. 8s.
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duces a diminution of the capillary circulation, and there-
fore a general slackening of metabolism, and a lessened
formation of urea, and of acids and acid salts which usually
keep pace with urea. The increasing alkalinity of the blood
induces more and more marked uricacidemia. But if a
drug be given which clears the blood of uric acid, the
process may be quickly and completely reversed : ‘ up goes
the formation of urea and of acids, a steady and pro-
gressive upward metabolism is started, and the blood is
kept clear of uric acid.” This is the answer to the ques-
tion: Why does a very minute dose of a nitrate, a few
grains of a sulphate, or a small portion of a grain of
calomel, relax the arterioles all over the body, and cure
headache or mental depression ?

During the early days of a fever® metabolism, being
very active, diminishes the alkalinity of the blood; uric
acid being removed from the blood, pains are apt to be
felt in the joints and elsewhere; but later on metabolism
languishes, alkalinity of the blood rises, and with the
return of uric acid, pulse tension is apt to rise, and, as a
fact, dicrotism towards the termination of the fever may
cease to be observed.

Fever lessens the sugar passed by diabetic patients,
because, the blood being cleared of uric acid, the arterioles
are relaxed and metabolism is quickened.

The effect of a surgical operationt on the metabolism
is practically the same as that of a fever. The case of a
woman 1s adduced who was under observation for one or
two days before, and one or two after, abdominal section.
After the operation the amount of urea rose to two or
three times the normal amount. This Dr. Haig regarded
as the result of the very active metabolism locally induced
by the operation, the patient being placed on a highly

* Haig, loc. cit., p. 295. T fid.
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bined with joint trouble; but a more definite advance
towards the elucidation of the uric acid problem, which
has culminated in late researches and discoveries, was
foreshadowed in his suggestion that a production of uric
acid in the tissues rather than in the blood was charac-
teristic of gout. The same idea was subsequently ex-
pressed, though still in a general way, by Parkes and by
Barclay.

THEORIES OF PARKES AND OF BARCLAY—A PRIMARY
ALTERATION IN THE METABOLISM OF THE
BLOOD, OR OF THE TISSUES.,

Parkes,* whilst disinclined to admit a primary inade-
quacy of the kidney, believed nevertheless that uric acid
was not only produced in excess, but unduly delayed in
the system. Holding the kidney responsible for the re-
tention of uric acid, he identified the retarding influence
with ‘ important antecedent aberrations in metamorphosis
in the blood or in the tissues, the abnormal products of
which might be capable of holding back uric acid and
other substances, such as phosphoric acid.’

Barclayt recognised the check to the renal elimination
of uric acid described by Sir A. Garrod. The kidney at
this stage was not, however, to be considered a perfectly
healthy organ, but as suffering together with other organs
under the influence of a primary change in the blood
corpuscles, directly due to the continuance of a faulty
diet, till cell after cell became affected and the gouty state
induced. The retention of uric acid was to be regarded
‘as a symptom, a consequence of the attack of gout, and
not as its cause.’” The efficacy of colchicum, and the

* Parkes, ‘ On Urine,’ p. 298 ; London, 1860.

t Barclay, * On Gout and Rheumation in Relation to Disease of the
Heart ;) London, 1866.
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step in as additional determining agents. It is further
pointed out that the local acute inflammation is not of
necessity specific in every instance, 7.c., due to the irrita-
tion of the degenerating tissues by the crystalline deposits,
but that it may be set up at times by other exciting
causes.

Dr. Ord’s conclusions are these :

1. Gout is a mode of decay of the whole system,
marked by the deposit of urate of soda in and about joints,
and by local inflammation of a particular kind.

2. The deposit of the urate is a result of local or general
disintegration, and is not to be regarded as a means of
eliminating waste from the blood.

3. The local inflammations do not necessarily depend
upon the deposit of urate, and the deposit is not a conse-
quence of inflammation ; at the same time, it is probable
that excess of urate in the blood produces irritation of
tissues. '

4. The local inflammation is peculiar in respect of the
ease with which it is produced, of the pain by which it is
attended, and of the products, which are chemical rather
than structural; chemical substances of low molecule,
tending to crystallize or to be dissolved, being formed in
the part, instead of substances of high molecule tending
to be organized. Interstitial subcrystalline deposit is
common, suppuration rare, in gout.

5. The local inflammations are set going by local ex-
citing causes.

6. The local degenerations and inflammations tend to
infect the rest of the system through the blood, and to set
up similar reactions elsewhere through reflex nerve action.

W. Ebstein* also admits that gout is based upon local

* Ebstein,} ‘ Die Natur und Behandlung der Gichty Wiesbaden,
1882.
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Professor Ebstein also studied the deposition of urates
in fowls after ligature of the ureters, or after progressive
abolition of the renal function by njections of chromate of
potassium. Sir W. Roberts has shown that in them the
biurate is precipitated in the tissues in the gelatinous
form, whereas in mammals the concentration is never
sufficient to allow the gelatinous, but only the crystalline
variety to be precipitated.

That the case of fowls and that of man are not com-
parable is further illustrated by the fact that Ebstein
describes deposits in the liver and muscles in fowls, situa-
tions in which they do not oceur in human gout.

In conclusion, Ebstein does not identify the uric acid
as a direct local decomposition product of the tissues.
The share of the latter in the process is limited to the
faulty metabolism of muscles and marrow which supplies
the excess of uric acid, and to the local precipitation of
the biurate through the acidity due to the local necrosis.
The theory of the direct histogenous derivation of uric
acid, formerly hinted at by Laycock and by Parkes, and
taught more definitely by Ord, did not reach maturity
until Professor Latham worked out a chemical explanation
of the process, and Horbaczewski demonstrated the steps
in the transformation of nuclein into uric acid.
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fessor Gairdner may thus claim to have been in effect,
without at the time explicitly asserting that position, one
of the earliest supporters of the modified nervous, or
neuro-humoral theory of gout, or, at any rate, of the
view that the nervous system is implicated in the patho-
logical events.

Various other observers, recognising the directive
influence - exercised on other tissues by the nervous
system, took up a similar position. Laycock was a strong
believer in the influence of altered innervation.

The nervous theory of gout has another prominent advo-
cate in Dr. Edward Liveing,* who sees in its paroxysmal,
periodic, and other features reason to suspect a nervous
origin of the disease.

Within recent years a fresh impulse has been given in
the same direction by Dr. Ord’s observations of a nervous
factor in some affections of the joints; by Dr. Buzzard’s
suggestion of a centre for the nutrition of joints, which he
would localize in the region of the fourth ventricle rather
than, as Charcot had been led to think by the frequent
association of tabetic joint trouble with gastric crises, in
the anterior cornua of the spinal cord: and by Professor
Latham’s assumption of some central affection of the
nervous system, by which he seeks to explain the altered
hepatic metabolism which he regards as the immediate
cause of the gouty trouble.

DUCKWORTH'S THEORY—GOUT AS A TROPHO-
NEUROSIS,

The latest exponent of the nervous theory, Sir Dyce
Duckworth,t had claimed as far back as 188071 a neurotic

* *On Megrim, Sick-Headache and some Allied Disorders,’ p. 404 ;
London, 1873.

T ' A Treatise on Gout ; London, 188q. I Brain, April, 1880.
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ducts,” Sir Dyce Duckworth ascribes this disability to
disturbed innervation, and to ‘perverted neuro-trophic
functions,’ t.e., to a tropho-neurosis.

From this description, it will be readily gathered that
the nervous theories entertained by some modern patho-
logists, and in particular by Sir Dyce Duckworth, are
of a mitigated type; they are considerably toned down
from the uncompromising type originated by Cullen. A
humoral aspect of gout is freely admitted by all, and the
humoral -changes are freely discussed. Thus, Sir Dyce
Duckworth expressly states, I cannot dissever the two
ideas, and hence I affirm that gout is a neuro-humoral
disease.” Still, he looks beyond the chemical pathogeny
of gout for ‘a presiding nervous element,’ and he finds it
in the neurosis, which may be either ‘implanted,’ that is,
primarily impressed as an individual heritable feature, or
“secondarily induced, owing to some toxzmic condition.’

On the other hand, the toxzmia itself reacts on the
nervous system in a secondary fashion, aggravating the
natural tendency. In the same way, in acquired gout
also, the nervous system gradually falls under the influence
of that weakness, which, though not itself a Neurosis,
ends in producing the gouty neurosis, and in being
capable of hereditary transmission.

This inherited predisposition to the gouty tropho-
neurosis is part of a still wider peculiarity of the indi-
viduum recognised by Sir Dyce Duckworth as the arthritic
diathesis, or arthritism, and consisting in a special vulner-
ability of the * joints and other structurally allied tissues,
and in their special liability to trophic changes,” asso-
ciated with a marked sensitiveness to chan ges of tempera-
ture, soil, and climate. He regards arthritism (which
was originally defined by Pidoux, and subsequently
adopted by Charcot and recognised also by Hutchinson)
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CHAPTER XI.

SIR WILLIAM ROBERTS’ INVESTIGATIONS ON
THE PHYSIOLOGICAL AND PATHOLOGICAL
CHEMISTRY OF URIC ACID.

URIC ACID IN THE BLOOD.

THE percentage of wric acid in the blood in health is Very
small. At any rate, the thread experiment does not suc-
ceed in showing its presence in most cases. During the
attack of gout the amount can be easily estimated. Sir
A. Garrod found in a patient so high a percentage as
Iin 5,714; and Sir W. Roberts adopts the proportion of
I in 6,000 as representing the state of saturation. By
saturation he understands a percentage such that any
addition to it will lead to supersaturation and to deposition
of uric acid from the blood. According to him, super-
saturation may be said to exist when lymph or synovia
contains I in 6,000, and under-saturation when they con-
tain less than 1 in 10,000 of the biurates.

The serum, or, rather, the plasma, is regarded by both
authorities as being the carrier of the uric acid.

Sir W. Roberts’ experiments were conducted with
serum, but to a large extent also with artificial serum. He

e
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researches, this compound had been described by Bence
Jones,* but his discovery had been forgotten.

The chemical formula

H,(C;H,N,0,), MH(C;H,N,0;)

& H,U, MHU.
suggests that the two uric molecules are conjugated rather
than combined. So slight an influence as that of a bulk
of water suffices to separate them, and to cause uric acid to
crystallize. The molecule of metal in the remainder now
becomes the centre of a fresh quadriurate group, which in
its turn will be split up ; and the process will repeat itself
till all the uric acid has been deposited. This reaction is,
therefore, a means of estimating the amount of uric acid
present in a solution.

Uric Acid as a Urinary Sediment.—The appearance of
uric acid crystals in urine after it has stood i1s shown by
Sir W. Roberts to be due to the process described, slightly
modified by the presence of sodium and potassium phos-
phates, which assist, nay, compel, the reconversion of the
separated molecule of biurate into quadriurate, thus,

aMHU + MH,Po,=(H,U, MHU)+M,HPo,,

whilst they themselves pass into the alkaline phase. This
change, which explains the inability of the urine to hold
uric acid as a biurate, occurs in all urines eventually ; but
the constituents of any particular urine exercise an
influence on the time at which the reaction takes place.

I. A high percentage of uric acid greatly predisposes
to precipitation.
2. The alkaline reaction prevents precipitation.

* “On the Composition of the Amorphous Deposit of Urates in
Healthy Urine,’ by Henry Bence Jones, Jowrnal of the Chem. Soc.,
1862, vol. xv., p. 201.
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on cooling the mixture of a hot saturated solution of the
ammonium or of the sodium urate with strong solution of
an alkaline chloride or phosphate, and regarded by him as
a true colloid, analogous to the colloidal form of silica, 1s
considered by Sir W. Roberts to be rather an instance of
hydration of a salt, for he was able to pass the combina-
tion unchanged through the dialyser.

Proceeding to a further study of this spurious colloid,
Sir W. Roberts discovered that it represented a more
soluble form of the biurate, and that it is probably formed
when sodium biurate is dissolved in boiling water. Although
ten times as much of the salt is then taken up as by cold
water, no precipitate occurs on cooling until several days
have elapsed, and this suggests a change in the molecular
state of the compound. In truth, the biurate is readily
precipitated in the gelatinous form from the cooled filtrate
on saturation with the chloride, phosphate, or acetate of
the fixed or of volatile alkalies in bulk, or in concentrated
solution, or by means of a 20 per cent. solution of common
salt : and it is then freely soluble in blood serum at 100°
Fahr., or with the standard solvent (which hardly dissolves
any of the crystalline biurate). Eventually the gelatinous
precipitate (whether in the solid form or in solution) spon-
taneously suffers dehydration, and is reconverted into the
crystalline variety, as originally discovered by Dr. Ord.

The Serial Changes undergone by the Uric Group, or the
* Maturation’ of the Crystalline Biurate—Sir W. Roberts
shows that the quadriurate undergoes in the blood, lymph,
and synovia changes exactly converse to those described
above in the urine, and leading to the deposition of sodium
biurate in the tissues. He has satisfied himself that ‘ uric|
acid is normally taken up, circulated, and voided as a|
quadrinrate.” But when unduly accumulated and detained
through renal inadequacy, as in the gouty state, in contact
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1. A general observation is applicable to all these salts ;
¢ alkalinity or neutrality of the medium has not the slightest
influence on the result.’

5. The salts of sodium strongly and uniformly (namely,
in proportion to the sodium which they contained)
diminished the solvent power, for sodium biurate, of the
medium to which they were added, a maximum effect,
to which greater concentration added little, being pro-
duced, in the case of the chloride and of the bicarbonate,
by solutions containing 0°5 per cent.

3. The salts of potassium were found to be absolutely
inert as regards any influence on the solubility of the
sodium biurate. Their solutions, of whatever strength up
to a strength of 0'5 or of 1 per cent., take up precisely as
much of the biurate as does distilled water.

4. The salts of calcium resemble, but do not equal,
those of sodium in their checking action on the solubility
of the biurate of sodium.

5. The salts of magnesium act likewise in an adverse
direction, although the effect is a much slighter one, and
assimilates them more closely to the potassium group.

6. The salts of ammonium occupy an intermediate
position between the calcium and the magnesium
groups.

We now pass to the process of maturation, which has
been stated to comprise : (1) a conversion of the original
quadriurate into the hydrated biurate; (2) the dehydra-
tion of the latter into the crystalline biurate ; (3) the pre-
cipitation of the anhydrous salt. It was experimentally
shown by Sir W. Roberts that maturation 1s hastened by
warmth, and that cold does not, as might have been
assumed, accelerate the act of precipitation.

The Influence of Various Salines on the Progress of Matu-
ration.—The influence of saline solutions studied in an
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Thus the originally solvent action of blood serum or of
the standard solution is followed, when opportunity is
aiven for the gradual incorporation of more metal, by the
formation of a biurate which eventually crystallizes in
needles. By treating, according to this method, blood
serum from the horse with an excess of uric acid, Sir
W. Roberts was able to obtain a close imitation of the
events in a © fit of the gout '—* firstly, an impregnation of
the medium with sodium quadriurate ; secondly, a period
of incubation or maturation, during which the quadriurate
passes into biurate; thirdly, somewhat sudden precipita-
tions of sodium biurate in the crystalline form ; and lastly,
restoration of the medium to comparative purity ;' for at

the end of the experiment on the fourth day, the supernatant
serum in the corked phial was found to be comparatively
free from uric acid.







LOCAL PRECIPITATION OF THE BIURATE 70

become the seat of uratic precipitation was demonstrated
in Sir W. Roberts’ * maturation ' experiments.

When synovia (the relatively thinner synovia from the
hip-joint of the ox) was used, the same changes occurred
as in the case of blood-serum ; but the precipitation of the
biurate began distinctly earlier, a circumstance correlated
with the larger amount of salts contained in synovia.

A post-mortem infiltration of the upper layer of the

cartilage was induced in the tarsal bones of a pig by sus-
pending them at the ordinary temperature in a previously
boiled, saturated solution of sodium biurate, which suffered
precipitation in two or three days.

Moreover, the same conclusion is supported by observa-
tion in the human subject. Crystals of sodium biurate
have often been found in synovial fluid ; and it is for Sir
W. Roberts matter of demonstration that the deposition |
proceeds from the synovial fluid, and does not originate in |
the cartilage, but is equivalent to a passive infiltration,
and therefore more common and abundant at those points |
(at the periphery of the cartilages) where the synovia is in |
more constant contact.

Sir W. Roberts infers that deposits within the fibrous
and tendinous structures are likewise passively induced
from the synovia, and do not depend upon any primary
local morbid changes in the tissues.

The Influence of Tissues and of Locality—The connective
tissues, which are almost exclusively* those liable to gouty
deposit, do not suffer equally in all situations. Those
which enter into the formation of joints and are bathed
in synovia are much more exposed, and among the joints
the more superficial, and those least protected against the
influence of cold, suffer most.

* The muscular tissue, and the substance of the brain, liver, spleen
and lung are conspicuously exempt. The kidney suffers.
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A combination of these factors, with a general excess of
uric acid in the system, would act in the most potent way,
as, for instance, when general saturation of the blood
happened to coincide with a local excess of sodium salts ;
that locality would then become the seat of the uratic
deposit.

Sir W. Roberts throws out the further important sugges-
tion that in proportion as the fluids in the several joints
differ in concentrations, so also will the joints differ in
their liability to uratic concretions.

The assumption, made by Sir A. Garrod and others, of
a special attraction for uric acid in the joints, is at present
beyond the range of proof. On the other hand. definite
mechanical factors are suggested by Sir W. Roberts in
explanation of the facts, viz., (1) the relatively motionless
condition of the synovia; (2) the concentration of the
synovial fluid, varying in different joints, and varying also
in any one joint at different times, not only (as originally
pointed out by Frerichs) under the influence of rest and
of work—the latter leading to a smaller bulk and a greater
concentration—but perhaps also, as ingeniously imagined
by Sir W. Roberts, owing to general dehydrating influences,
such as that of a heavy meal accompanied with copious
libations of undiluted wine, or conceivably to some local
dehydration, such as may be among the immediate effects
of an injury to a joint; (3) the large proportion of mineral
salts (almost exclusively those of sodium) special to synovia.

The Influence of General Excess of Uric Acid.—In explana-
tion of the systemic factor essential to a precipitation of
uric acid, viz., its accumulation in the blood, Sir W. Roberts
recognises with Sir A. Garrod a partial loss of secreting
power of the renal cell for uric acid only, and not for other
constituents of the urine. Lead impregnation, or premature
senescence, or any other  depressors of the uric acid excre-




e S e p——

LOCAL PRECIPITATION OF THE BIURATE 81

tion," might readily lead to minute but cumulative daily
arrears in the amount of uric acid removed, and saturation
of the blood with urates would be inevitably induced.

In some individuals whose arrearage is habitual and
inveterate, the frequency of the recurring attacks of pre-
cipitation into the fibrous structures is ‘ providential and
protective.” In a second group the loss of adjustment is
an infrequent and almost accidental ‘ mischance’: these
are favourable cases in which persevering treatment will
succeed in preventing a recurrence of precipitation, or in
reducing its frequency and extent; but in the first group,
the permanent character of the renal defect makes it “ vain
to expect that we can redress the balance, and restore the
equilibrium between production and elimination.’

* Gentle sprinklings’ of the sodium biurate in its finest
and most minute crystalline form, occurring in the most
varied situations, would best explain the manifold visceral
and neurotic disturbances noticed, as well as the ¢ pricking
pains in the joints’ induced in certain subjects by particular
wines.

Lhe Re-solution of Uratic Deposits.— This eventuality also
finds its explanation in Sir W. Roberts’ observations and
theory. Assuming that, during the often long intervals
between the outbreaks, the blood and the synovia regain
their purity, since the solvent relation of the bodily fluids
to the material of gouty deposits is simply a question of
saturation or of subsaturation,’ the sodium biurate will
undergo re-solution; and it may chance that a joint
formerly the seat of gout may, at death, present no trace
of the biurate ; indeed, this change may be watched pro-
ceeding during life in the pinna of the ear, where tophi are
seen to come and go.

C:::mw:rsely, a joint found infiltrated with biurates after
death is not thereby proved to have been the seat of

6
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The damage capable of arising from uratic deposit, as
well as the pain, may be expected to be greatest where the
circulation is least active, and therefore deposition is
rendered easier and reabsorption more difficult.

The subcutaneous connective tissue is, next to the joints
and their fibrous surroundings, the most common site for
precipitation ; and, as elsewhere described, the deeper
layer of the cutis itself may be involved.

In the nerve structures and in muscle the deposit, when it
occurs, is probably limited to the connective tissues, and
any baneful effect felt by the special tissues would probably
be communicated rather than direct.

In the kidney, the deposit is supposed to occur first in
the connective tissue and lymphatics, and later in the
tubes ; and, except by Ebstein and others, the mechanical
irritation set up by the biurate has been mainly credited
with the destructive changes. Here, especially, the ques-
tion of alternations between precipitation and solution
assumes importance, if it be that the passage from one
state to the other is, as suggested by Pfeiffer, fraught with
risk to the neighbouring cells.

URIC ACID GRAVEL.

Our review of the subject of uratic precipitation would
not be complete without a brief sketch of the subject of
gravel, so closely allied, both chemically and clinically, to
the subject of gout, and yet entirely distinct from it.

The factors in this condition are, (1) the rate of forma-
tion of uric acid, and (2) the rate of supply of its natural
solvents.

In gravel, as in gout, heredity has a strong influence,
which often determines the onset of the trouble in early
childhood. In a paper on ‘ Renal Colic in Infants,” read
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In the adult the symptoms described by Dr. Vaughan
Harley are pain, like lumbago, extending down the ureters
to the ovary or the testicle, with frequent desire to mic-
turate.

Impaction of gravel in the ureters is often so painful as
to simulate peritonitis, with vomiting, and even delirium.

Slighter symptoms are : ‘tender feeling’ over the loins,
also a dull pain aggravated by any new position, and
relieved only by lying in bed.

Radiation of the pain occasionally takes place, down the
arms (Levison), usually down the legs, and especially down
the front of the thighs, resembling anterior sciatica in
causing the knees to be everted and the heels to be drawn
up.

Irregularity of the heart is occasionally present, consti-
pation usually so. Various neuralgiz (migraine, angina,
asthma, etc.) are also described by Da Costa.

2. THE MECHANISM OF PRECIPITATION OF URIC ACID
IN URINE,

The views of Sir W. Roberts have already been
described.* The automatic splitting up of the quadri-
urate, under the influence of water, into uric acid and
biurate (the latter being immediately converted into a fresh
molecule of quadriurate by giving up half its base to the
monobasic phosphate) would rapidly lead to a precipita-
tion of the greater part of the uric acid, whereas normally
no precipitation occurs. He connects its persistent solu-
bility in normal urine with the presence of the urinary
salines ; and he specially insists on the influence of
common salt in warding off precipitation, and attributes to
its insufficient supply the frequency of uric acid concre-
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Tests for an Excess of Uric Acid in Urine.—The following
rough test for an excess of uric acid in limpid urine is given
by Dr. Vaughan Harley*: A ©high-level’ precipitate 1s
normally produced by cold nitric acid in healthy urine, but
only after standing from five to ten minutes. When the
upper cloud forms in less than five minutes, the urine may
be regarded as unusually prone to deposit uric acid ; if, on
the contrary, more than ten minutes should elapse, either
the amount of uric acid is less, or its solvents are present
in larger quantity than usual.

Pfeiffer’s uric acid filter was supposed to be a test for
the gouty character of urines, and to supply a proof of the
existence of a relatively insoluble variety of uric acid in
gout. A filter upon which o'5 gramme of uric acid is
placed will, according to Pfeiffer, retain the uric acid of the
gouty urine which is made to pass through the filter, that
of a healthy urine not being retained, or only partly so.
Healthy urine would require a much larger amount of uric
acid on the filter (from 2z to 3 grammes). Feliziani's
determinations do not support these statements. Half the
number of gouty urines tried by him did not respond to
the test, whilst many healthy urines responded to it. Sir
W. Roberts has also shown that any urine, whether gouty
or not, may be freed from uric acid by repeated filtration
through the same uric acid filter.

OXALIC ACID AND GOUT.

Sir A. Garrod,T who demonstrated the presence of oxalic
acid in the blood in the course of gouty arthritis, and in
two cases also in the sweat, regarded it as derived from

* Loc. cii, p. 630.
t ‘ Med. Chir. Trans.,” vol. xxxii., 1849.
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ing upon it, are so many points of contact between two

diseases which run parallel courses and occasionally over-
lap.*

* The latest contribution to this subject is an exhaustive paper on
¢ The Excretion of Oxalic Acid in Urine, in the Jfournal of Patlology,
vol. iii., January, 1896, by Dr. J. Craufurd Dunlop, who states that
oxalic acid is a constant constituent of urine under a mixed diet,
averaging ‘oI7 grm. per diem, and that its precipitation as calcium
oxalate occurs in about one urine out of every three; that it is not
a metabolic product, but is absorbed from the alimentary canal ; and
that oxaluria is essentially nothing more than the result of hyperacid

dyspepsia.
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sometimes entirely due, to a retention, rather than to any
increase in the production of uric acid.

Although the mode of origin and of accumulation of
uric acid, and its vicissitudes in the blood and in the juices,
are beyond our ken, there are two terminal situations—the
urine and the gouty deposits—in which it can be not only
got at, but readily estimated. It may also be caught
during its passage through the blood, or extracted from
the tissues: but here the determinations are less certain ;
neither do we learn much from them as to its site of
origin.

As to the quantity present in the blood, Levison® remarks
that the daily amount of uric acid retained must be very
small, or that the acid must be converted in the blood into
soluble compounds, otherwise tophi would acquire a much
greater size than that which is observed.

The amount of the excretion in gout may certainly be
taken, on a broad average, as not exceeding the excretion
of a healthy person ; and it is apt to be either permanently
or at intervals decidedly less. Camerert arrives at the
result that the excretion by gouty patients does not
materially differ from the normal, and that in any case it
15 not increased above a healthy standard.

Pfeiffer,] in his determinations of the uric acid excreted,
has reduced the amount found in each case to a uniform
scale of 100 kilos of body weight. He believes that the
physiological amount bears a definite relation to the age of
the individual. In health he finds that the quantity
diminishes progressively with age from a maximum of

* Loc. cit., p. 45.

T Deutsch. Med. Wochenschrift, 1891, Nos. 10, 11 (quoted by Levi-
son, loc. cil., p. 42).

I Berliner Kiin. Wochenschrift, 189z, p. 415 &f seg.; ¢f. Levison,
doc. cit., p. 42.
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I. In health the daily quantity of uric acid excreted is
small (from 8 to 12 grains), and it bears to the quantity
of urea an almost constant proportion, estimated by
Dr. Haig at 1 to 33, by others at 1 to 40, or even 1 to 45.
The total amounts may vary ; but they rise and fall in a
fairly even ratio.

2. In some diseases the normal output of uric acid is
much exceeded. Leucocythzmia sometimes increases it
very largely. It is also increased in some of the diseases
of organs influencing the constitution of the blood, and
particularly of the liver and of the lungs, as in hepatic
congestion and pneumonia, and in gravel.

3- An increase is sometimes seen also in the anzmia of
underfed, overworked, or exhausted subjects.

4. A decrease of the excretion is observed in various
other affections, including chronic gout, diabetes, chlorosis
(in some cases), chronic kidney disease, some forms of
hepatic disease, etc.

5- The physiological oscillations connected with varia-
tions in the quantity or in the kind of food, or of muscular
Oor nervous exertion, usually bear no comparison in their
degree with those due to disease.

Muscular exercise has a decided effect in increasing the
output of uric acid, and this may be due to the leucocy-
tosis attendant upon excessive muscular exertion. The
excess may, however, be traced partly to increased acidity
due to muscular work ; and the possible influence of the
nervous exhaustion which accompanies muscular fatigue
should not be lost sight of.

Large quantities of water as a beverage do not occasion
any increase (Schondorff) ; but alcohol increases the out-
put, perhaps owing to the leucocytosis which it induces.

Diet has a direct influence, the total excretion being at
a minimum under vegetable alimentation, greatest under
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Returning now to nuclein, Horbaczewski found that its
injection into the veins largely increased the uric acid out-
put. This fact, however, could not lead to any final con-
clusion, inasmuch as the same substance, when injected,
increased the leucocytes as well ; and the question remains
undecided whether the increased production of uric acid
is the result of the injection and arterialization of so much
nuclein, or of the proliferation of living leucocytes to
which the injection may have given rise.

Stadthagen appears to have obtained in dogs the opposite
result—decrease of uric acid, increase of urea. Conflicting
results have also been reported by various observers in
connection with the direct ingestion of uric acid.

Our ideas as to the fate of any additional quantities of
uric acid introduced into the economy thus remain in
suspense. In leucocythzmia the vast increase in the
number of leucocytes should, according to the nuclein
theory, go hand in hand with an increase in the uric acid.
The results obtained long ago by Bartels, as well as those
of more recent observers (Schultze and Ebstein), fully
confirm that surmise.

Fleischer and Penzoldt (quoted by Dr. Vaughan Harley)
attempted a further proof by feeding a leucocythamic and
a healthy person on the same diet. The same weight of
urea was produced in both cases from the proteid supply ;
but, over and above this nitrogenous output, the morbid
urine contained double as much uric acid as the healthy.

According to these views, the conditions leading to an
increase of uric acid would be practically those leading to
a leucocytosis.

It had long been known that in health a varying degree
of leucocytosis follows each important meal, especially if
much proteid be taken. Maruss,* starting from this obser-

* Quoted by Dr. Vaughan Harley, Joc. cif., p. 637.
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THE SEAT OF PRODUCTION OF URIC ACID 107

as uric acid, instead of 60 to 70 per cent. as in health.
The nitrogen appeared to pass out in the shape of ammonia
to the extent of 50 to 60 per cent., instead of g to 18 per
cent. only during health.

Other important experiments, however, do not point to
the liver as the chief producer.

Hahn, Massen, Nenchi, and Pawlow,* ingeniously
diverted the portal circulation of dogs into the inferior
vena cava, thus shutting off the liver from the general cir-
culation. The result of this experiment, which did not
constitute so severe a measure, was that the uric acid out-
put was greatly increased, although less urea was passed,
the bulk of the nitrogen being eliminated as ammonium
carbamate.

‘Nevertheless, the old view that the liver is a chief seat
of production still holds its own, and clinical observation
lends to it much probability, although the synthetical pre-
paration of uric acid by Horbaczewski, and subsequently
by Professor Latham, has not availed, as might have been
hoped, to solve the question definitely.

We are led by these uncertainties to look more closely
into the processes of assimilation. There is a yet earlier
function than that of the digestive glands, performed by
elements possessed of multifarious activities, and which
are ubiquitous. The leucocytes, which are in respect of
their locomotion, and perhaps in respect of their intra-
cellular movements, among the most active constituents of
the body, stand in a close relation to the process of alimen-
tation. It is well known that they undergo a remarkable
multiplication after meals and are obviously concerned
with the work of elaboration of food as well as with that of
purification of the blood. They are in great measure the

* Quoted by Vaughan Harley, foc. cit., p. 638.
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uratic deposits have been repeatedly observed within the
bone, independently of any affection of its cartilaginous
covering.

In cases of long standing, degenerative changes occur in
the bony substance, perhaps in connection with disuse,
the spongy tissue becoming rarefied and greasy, and the
marrow cells fatty. More definite and truly distinctive
are the early and the late changes observed in the joint-
ends of the long bones. Heberden’s nodes are relatively
early manifestations in a certain class of cases in which
gout pursues a slow and almost latent course, and may
never culminate in an acute attack. Their presence is a
help to diagnosis; but, inasmuch as they may occur in
other associations—indeed, Heberden himself denied that
they had any connection with gout—they should never be
regarded as conclusive, but considered in conjunction with
other indications.

The late changes are the lipping of the rim, and the not
infrequent synostosis of the articular surfaces of the bones.
The bony nature of the marginal outgrowths, the bony
ankylosis, and the absence of the eburnation special to
osteo-arthritis, are characteristic skeletal features of gout,
and enable us to identify the disease from the mere
inspection of bones long buried.

The occurrence of total ankylosis is facilitated by the
incrustation and stiffening of the ligaments, conditions
which yet more often lead to a spurious ankylosis.

THE YOINTS.

After the cartilages, the synovial membrane, the liga-
ments and tendons, and the connective tissue become
affected, and the bone may also be the seat of deposition,
though this is not the rule.
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THE PERI-ARTICULAR TISSUES, ETC. 119

marked and inveterate articular gout the surrounding
fibrous tissue may become impregnated with biurate, and
the tendons likewise.

The peculiar attitude and deformity of the gouty hand
are often due to the implication of the sheaths of the
superficial and deep flexors. Dupuytren’s contraction, in
which the palmar fascia, and the sheaths, but not the
tendons, are affected, and the analogous contraction of the
plantar fascia, are very commonly met with in those who
are free from the major manifestations of gout ; and much
discussion has arisen in connection with the @tiology of
these lesions, and, in individual cases, as to the presence
or absence of the disease. In the lower limb the tendo
Achillis and the peronzi are specially liable.

At a distance from joints, in situations where it is
exposed to much pressure or cold, and particularly in the
palmar and plantar fasciz, fibrous tissue is independently
liable to gouty deposits or to gouty inflammation. Dupuy-
tren’s contraction is, with Heberden's nodules, among the
symptoms of an ill-developed and very chronic variety of
gout.

Burse are well known to be liable to gouty inflamma-
tion, quite independently of any concomitant arthritis, but
the two affections may coincide. *Crab’s eyes’ is the
name given to small cysts, probably bursal, apt to form
over Heberden’s nodules or behind the nail.* Bursz,
such as those of the metatarsal bones, and particularly of
the great toe, of the heel, knee, and olecranon, are specially
liable to incrustations and thickening from gouty inflamma-
tion. Those over the ischium and trochanter are, like the
hip-joint itself, rarely affected.

Gouty bursitis claims importance in connection with
peri-articular and intra-articular suppuration. Suppuration

* Cf. Duckworth, Joc. cit., p. 83.
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THE ARTERIES AND ATHEROMA 125

this disease for the coronary and for the cerebral vessels:
is fraught with much clinical and pathological importance.

The great liability to cerebral hemorrhage and to degene-
rative cardiac disease, both of which belong to an advanced
stage of the vascular degeneracy, adds special interest to
the rarity of aneurysm. Again, in spite of the tendency to
arterial obstruction which would result from atheromatous
thickening, arterial thrombosis and gangrene from throm-
bosis are rare (Duckworth), in striking contrast to the
frequency of thrombosis in the veins.

The Atiology of Atheroma.—The close association ofy
chronic gout with chronic disease of the kidney explains
the special liability of gouty subjects to arterial disease.]
Inasmuch as vascular atheroma is common among those
whose interstitial nephritis has no connection with gout,*
nor with a gouty family history, we cannot regard chronic
endarteritis as specifically gouty, but we recognise its
direct =tiological relation with renal disease. At the
same time, the constitutional influences which so largely
determine kidney trouble among sufferers from gout may
favour in them arterial degeneracy over and above the
proportion normally traceable to kidney disease. This
impression finds strong support in the tendency to arterial
degeneration so often traced, like gout itself, through
several generations. If both tendencies should happen to
be simultaneously inherited, they could not but aggravate
each other; and, independently of any such double in-
heritance, it is conceivable that a gouty cachexia might
intensify the arterial changes special to kidney disease.

Peter has applied to atheroma the expression rouille de
la vie; but the idea of the ‘rust of life’ is perhaps more
applicable to gout itself, with its premature degenerative

* It is significant that Professor Osler, who has noticed the great
prevalence of atheroma in Baltimore, has very rarely met with gout.
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The special liability in gout of the coronary and cerebral
vessels is suggestive in an @tiological sense. Both these
vascular systems are largely dependent for their oscilla-
tions in pressure upon the influence of general muscular
activity. The latter may be regarded as periodically in-
creasing the tension within the cerebral and coronary
vessels in connection with the variations in the blood
capacity of the contracting muscles; the relief afforded to
the overworked nervous system by muscular work has,
indeed, been attributed to this agency. The neglect of
muscular exertion, absolute or relative, which is a recog-
nised factor in the production of gout, might, if these views
be correct, be held in part responsible for the degenerative
changes occurring with undoubted frequency in the cerebral
and coronary arteries of the gouty.

In its ztiology, gouty atheroma is probably not essen-
tially different from other forms, and not the product of a
specific gouty endarteritis. Here, as elsewhere in gout,
we have to deal with faulty nutrition and its results ; the
impurity of the blood may act as an irritant to the arterial
lining, and the latter is more prone to resent the irritation
because participating in the malnutrition from which all
the tissues are more or less suffering. The constriction
of the vasa vasorum and the permanently raised arterial
tension, though they may not be the most essential factors,
must nevertheless be considered as contributing largely to
the arterial degeneration, since the stress is thrown upon
already weakened structures.

THE CAPILLARIES.

In all diseases of malnutrition the mischief concerns
the infinitely small. With the naked eye we can only
trace the coarse lesions. A study of the capillaries would
bring us nearer to the seat of trouble. This study has yet
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a clinical parallel between the gouty atheroma of arteries
and the atony and varicosity so often seen in the veins of
the gouty, and to trace these likewise to a disease of the
vasa vasorum ; but the writer is unable to view the tendency
to dilatation and to resulting cedema as ‘direct conse-
quences ' of a gouty ‘diathesis,” whatever may be meant
by that term. As in the case of the arteries, the yielding
of the vessel wall 1s in great part due to malnutrition,
coupled with the increased venous fulness and pressure
due to hepatic congestion, itself the outcome of faulty diet
and deficient exercise.

The venous circulation is almost entirely carried on by
lateral pressure. Any circumstance, and, above all, well-
regulated exercise, raising the general tone and firmness
of the surroundings of wveins, helps the circulation within
them, and saves them from distension. On the other
hand, direct innervation enters largely into the question
of venous tone ; and this is equally manifest in the yielding
of the subcutaneous veins from excessive fatigue, and in
the opposite effect produced by rest, or, in an eminent
degree, by change to a bracing atmosphere.

VISCERAL HEMORRHAGES IN GOUT—CEREBRAL,
PULMONARY, AND OTHERS.

The hzmorrhages from varicose veins, from hamor-
rhoids, from the bladder, and in the so-called hzmorrhagic
retinitis, of which Mr. J. Hutchinson has investigated the
relations with gout,* need only a passing mention.

Cerebral Hamorrhage.—As in non-gouty granular kidney
disease, the brain is the most common seat of arterial
rupture. Cerebral hazmorrhage is due to a conjunction in
the brain of opposite vascular changes, the contrast between
the thickened and toughened condition of some parts of

* ¢Clin. Soc. Trans.,’ 1878, vol. xi.
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THE LYMPHATICS, AND GOUTY LYMPHANGITIS 131

chemical composition and in the cellular structure of their
contents. There is in this direction a wide field open for
future investigation. On the other hand, an occasional
implication of the peripheral lymphatics belongs to the
best-known clinical phenomena of gouty inflammation, and
in connection with them reference will be made to the
combination of lymphangitis with phlebitis in phlegmasia
alba dolens.

Gouty Lymphangitis—Whether the acute attack of gout
may be regarded or not as intimately bound up with
inflammation of the lymphatics of the part, or whether
phlebitis has a larger share in the production of the
cedema, 1s a question which needs for its solution further
clinical observation. To say nothing of the strong analogy,
with differences, presented by the acute rheumatic joint
affection, in which the lymphatic implication is unquestion-
able, various features belong to the acute gouty swelling
which remind us of the results of acute irritation of
lymphatic capillaries. On the other hand, there is no
evidence that lymphangitis of the larger trunks forms part
of the process,

Gouty lymphangitis itself is apt to occur entirely in-
dependently of the arthritic seizure ; but its gouty nature
is attested by unmistakable evidence in some cases. At
other times it is doubtful whether it had been set up
spontaneously, as seems to be the case with gouty phlebitis,
or as a result of some unnoticed cutaneous lesion.

Gouty lymphangitis may occur in connection with ulcera-
tion of tophi. Erysipelas or gangrene has repeatedly been
observed after surgical interference with the deposits, and
this liability strongly discourages their removal by the knife.

The course of the affection is not different from that of
ordinary lymphangitis. Suppuration may occur, or, in
severe cases, diffuse inflammation and sloughing.
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THE KIDNEY 135

lecting tubes (Charcot, Cornil) or in the chronic inflam-
matory interstitial substance (Garrod, Rendu). Ebstein
points out that gouty subjects sometimes present a
granular kidney quite free from any uratic deposit, and
that, especially in those who have previously suffered from
gravel, uric acid may be found instead of biurate. Accord-
ing to Duckworth, deposits are rarely found in the kidneys
of the gouty. Might this not be the result of the solvent
treatment, or even of the diuresis special to granular
kidney ?

Whether it be complicated with deposits or free from
them, granular kidney is usually regarded as a late result
of gout. It is most often found in those whose gouty
record is of long duration, and Dickinson* ascribes to the
enduring nature of the cause the fact that the gouty kidney
commonly advances to the most extreme degeneration com-
patible with life. Granular disease being one of slow pro-
gression, it is difficult to estimate the date of its earliest
beginnings. Levison has recently sought to identify it
with that of the early gouty symptoms, a somewhat extreme
view, which has been combated by Lange, but which is
not entirely novel. Virchow long ago expressed a notion
that a gouty nephritis might exist without either classical
gout or uratic deposits, and Duckworth is inclined to
admit the possibility of a ‘primary gout in the kidneys.’
Complete evidence as to the gout having been primary
in the kidney is, however, difficult to secure, since a quiet
gout in the joints is of common occurrence, whilst, on
the other hand, uratic deposits may be reabsorbed in the
course of time from joints previously affected.

Again, Lancereauxt} has described in chronic rheumatic
arthritis a variety of granular kidney consecutive to
chronic alterations in the arterial system; in other

* Loc. cil., p- 157. + Cf. Duckworth, loc. cit., p. 100.
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words, an arterio-sclerotic form, which might simulate
the strictly gouty variety.

The Relative Frequency of Granular Kidney in Gout.—
On this important question Sir Dyce Duckworth* has
collected evidence. Ord and Greenfield+ found, among
the hospital cases in which the great toe was affected,
a definite co-existence of contracted granular kidney in
two-thirds, and in the remaining one-third renal conditions
closely allied to the latter. In g6 cases of renal disease
there were at least 8, and probably g, in which no uratic
deposits were found in the joints.

Dr. Norman Moore, in 49 cases of chronic interstitial
nephritis in males, found uratic deposits in 22; in 16
females they were present in 5 cases.

Dickinson’s 69 fatal cases of granular kidney included
10 cases of gout. It is to be observed, however, that the
joints in this series were not examined. _

The Situation of the Renal Depostt.—Opinions are divided
as to whether the depositions originally take place in the
tubules or in the intertubal tissue. According to Garrod,
who holds that acute gout sometimes attacks the renal
fibrous tissue before the joints, setting up acute pain in
the loins, and temporary albuminuria, ‘the greater part
is 1interstitial, whereas in non-gouty cases the tubular
structure is specially affected, and the crystals of uric acid
and biurate are larger, though far less widely distributed.’
The same view is shared by Charcot and others.

Cornil and Ranvier state that the urates are primarily
in the cells which are the centres of their crystallization ;
Senator says that the amorphous salt is first deposited
in the tubular epithelium, thence extending into the

* Loc. cit., p. 100.
+ ¢Transactions of the International Medical Congress,’ London,

1381, p. 107.
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interstitial tissue and becoming crystalline; Greenfield
has commonly found the deposit in the connective tissue
of the cortex, but rarely in the tubules; and Norman
Moore, in 80 cases of well-marked gouty arthritis, found
deposits in the pyramids in 6 cases, in the tubules in 6
cases ; thus, hardly one-seventh of the number had either
tubal or interstitial deposits. Sir Dyce Duckworth,* who
quotes these authorities, does not favour the idea that
gouty kidney depends on the deposit, or, at any rate, is
constantly associated with it. He also refers, in connec-
tion with the deposition of uratic salts, to Paget’s observa-
tion that in children of the middle and upper classes, in
whom inheritance of the diathesis may be expected,
calculus of any kind is one of the very rarest diseases.
We should bear in mind that the ‘classes’ form a much
smaller aggregate than the ¢ masses,” and that in children
of the poor lithates are the most common constituents of
stone. Klebs observes that urates are deposited in the
pyramidal tubes in very young children, but ‘never in
those whose lungs are unexpanded.” Lastly, Fagge
notices that ‘uratic deposits in the kidney are common
in Germany ; gout rare.’

The early and tramsient venal changes, the existence of
which is assumed by the supporters of the renal theory
of gout, need not be of the same order as those ultimately
leading to the ‘gouty granular atrophy.” The fact that
many sufferers from acute gout preserve to the last per-
fectly healthy kidneys points to the opposite conclusion.
The opportunity of ascertaining what these lesions may
be, if they exist, occurs but rarely, as a result of sudden
or accidental death, and is yet more rarely utilized; for
the present they must remain matter of speculation,
although their reality is stoutly asserted by Levison,

* Loc. cil., p. 103.
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——

the hepatic symptoms in the clinical history of the
disease warrants the assumption of functional disturb-
ances in the portal and in the biliary circulation, the
evidence of which is more readily supplied by clinical
than by anatomical investigation. We are also justified
in suspecting that the hepatic metabolism is liable in
gout to profound alterations, which need not, however,
be bound up with obvious changes in the intimate
structure.

Biliary Lithiasis—The frequency of this complication
is variously estimated by different observers. Dr. N.
Moore found only three cases of biliary calculi in eighty
cases of gout. Sir Dyce Duckworth, however, regards
biliary lithiasis as not infrequent in gouty families. Renal
and biliary calculi not infrequently coincide. He also
observes that gallstones are somewhat rare after fifty, and
also rare in hot climates.

THE NERVOUS SYSTEM.

Even less than in the case of the kidney or of the liver
can it be said of the nervous system that its morbid
anatomy justifies the position which has been allotted to
it in the wtiology, or that to which it is entitled in the
symptomatology of gout. Apart from the coarse lesions
resulting from atheroma and hzmorrhage, to which refer-
ence is made under the heading of the vascular system,
hardly any change has been discovered in explanation of
the varied, and often severe, clinical events. Even diabetes,
which, after apoplexy, is the worst nervous disorder in
gout, possesses no morbid anatomy.

Uratic deposit is rare in any situation, yet it has been
observed in the meninges in a few instances: by Cornil
in the cerebro-spinal fluid ; by Albert and Ollivier on the
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4. Lastly, there is the view that it is a by-product of the
intimate changes which constitute gout; and that the
results connected with its deposition are, to a great extent,
mechanical, and strictly separate from the original patho-
logical cause of gout.

The first must be characterized as an extreme view,
evolved from large assumptions, which would need to be
carefully examined before acceptance. The second and
third are open in part to the same objection, but they
share with the first a facility for explaining the temporary
outbursts of gout in those whose intervening health is
apparently normal. The last view is that most in harmony
with the notion that gout is a disease of the entire organism,
and that its local manifestations are governed by localizing
circumstances or individual peculiarities of tissue.

We still hesitate, then, to admit, without further in-
vestigation, that gout is primarily dependent upon uric
acid as a cause, or that uric acid necessarily exerts any
exclusive influence in the production of the phenomena
of goutiness.

THE RENAL THEORY.

Among the great pathological problems of gout, one of
the most puzzling is the behaviour of the kidney. Has it
an active part in the production of the disease, or does
it only feel its effects? Two circumstances have deprived
us of an easy answer : our ignorance as to the part played
in health by the kidney in connection with uric acid pro-
duction and excretion, and the rarity of opportunities of
studying the pathological anatomy of the kidney imme-
diately before, during, and immediately after the attack.
We have been hitherto dependent upon inferences, and
these may be classified as anatomical and clinical.

I. Destructive changes of greater or less extent are the
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common in the first attacks. With the sole exception,
therefore, of concentrated urine, and of an ephemeral
diminution of uric acid, the renal function 1s normal,
and may, under favourable circumstances, remain normal
through life subsequently. Sir A. Garrod’s theory of the
causation of the attack being based on this single devia-
tion, it is right to mention that other observers, in particular
Lecorché, have failed to find any diminution in the amount
of urine secreted, or in the quantity of uric acid, both of
which are stated to have been increased in some cases.

The objection that the diminished uric acid excretion is
not constant in gout, is met by the statement that the per-
centage is a widely fluctuating one in health. The elaborate
examinations of L. Vogel point to diminished excretion.*
Vogel, in three cases of more or less chronic gout with
exacerbations, in which food, urine, and fzces were ex-
amined, found a remarkable nitrogen retention, much in
excess of that belonging to the uric acid retention. The
patients behaved in this respect like sufferers from renal
disease, although the clinical signs of granular kidney were
wanting.

Absolute retention of uric acid has never been alleged ;
but with excessive production from any cause, the filtering
apparatus may be rendered incompetent, and, the normal
amount being excreted, there may be retention of the
excess. In other cases renal inadequacy may be so great
as to accumulate uric acid in the blood, in spite of a
diminished production.

Levisont is the most advanced supporter of the theory
of renal inadequacy. He maintains that gout cannot be
developed without.a primary renal lesion, which is almost

* Zeitsch. fiir Klin. Med,, xxiv., p. 512. Quoted by Dr. Archibald

Garrod. Cf. Practitioner, July, 189s.
T Quoted by Dr. Archibald Garrod, foc. cit.
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most complex department of work—that of nitrogenous
excretion—and in its most trying medium—the strongly
acid medium ; salts of uric acid have crystallized in the
organ, and become irritating foreign bodies :—serious and
varied are the evil consequences. All this, however, is but
the late result of the gouty state of which we seek the
cause, and can hardly be adduced as throwing light upon
the latter.

More direct evidence is needed than has been hitherto
supplied that the kidney is at fault in the first instance,
although there is a pleasing simplicity and much likelihood
in this way of explaining the altered proportions of uric
acid in blood and in urine.

If dependent upon the kidney, it is remarkable that this
failure of excretion should be limited to a single substance,
and that it should so quickly be replaced in some instances
by the opposite state of increased discharge. ¢ The acid is
thrown out in much larger quantities as the disease is
passing off, and amounts even above the patient’s daily
average may be excreted, forming the so-called critical
discharges.’”® Again, in speaking of some cases of chronic
gout, Garrod says,t ¢ It will be noticed that, although the
quantity of urea remains nearly constant and normal, the
uric acid is not only exceedingly deficient, but subject to
the greatest fluctuations.’

Since in all these cases the blood contained, presumably
in a permanent way, much uric acid, the alleged failure of
the kidney would be a peculiarly fitful one, and in that
respect unlike the behaviour of structural disease.

We are also struck by the fact that, whilst no morbid
change may be detected in the kidney, structural changes
are going on elsewhere—in the joints and in other parts
affected—which we must admit as evidence of unseen

* Garrod, loc. cif., p. 133 t Loc. cil., p. 141.
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inclined (who are generally hearty partakers of meat, and
therefore produce much urea as well as some uric acid—
as 1 to 15—in excess of the normal). ‘There would thus
arise a persistent demand on the urea-excreting faculty,
which could only be satisfied by an encroachment on the
residuary faculty for the excretion of uric acid.’*

This brilliant attempt to bring gout, as it were, within
the scheme of Darwinism implies also a recognition of
the paramount influence of individual susceptibility, con-
sidered in this case in connection with the kidney.

If without uric acid there is no gout, the way in which
the accumulation takes place in the blood is more than a
pathological problem: it is a practical one. Sir W. Roberts
does not pretend to offer more than suggestions on this
point, believing in a restricted renal capacity for uric acid
excretion in the race, and in a special restriction in some
individuals. Accumulation would, according to him, begin
with the overtaxing of the kidney with nitrogenous excre-
tion. The varying factor is thus the degree of overwork
of the kidney ; slowly the arrears of uric acid would creep
up till extensive accumulations might be brought about.

The chemical history of the phenomena of gout as told
by Sir W. Roberts constitutes a complete, a consistent,
and an adequate theory, which possesses over all others
the advantage of being based upon facts readily demon-
strated in the laboratory. These facts are a great and
permanent addition to our knowledge of the subject.
They shift the range of all future investigations to a higher
level, and give them a novel and more definite direction.
Indeed, if the conclusions to which they lead could be
applied as rigidly to the case of living subjects as they are
applicable to the chemicals used in the test-tube, we might
regard the problem of gout as completely solved. At

* Loc. cit., p. 120,
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none would doubt), the liver must have a place in its
evolution. The clinical importance attaching to hepatic
disorders is well known, in spite of the meagre data
furnished by pathology. Whilst it is no less free than
the kidney from any pre-existing structural disease capable
of originating gout, we have various reasons for suspecting
that the liver may take a large share in the manufacture
of the affection; they are all connected with its activity
as the great central chemical workshop of the organism.

The ZEtiological Place of the Liver in Gout.—To say that
the liver is concerned in the production of gout is, in a
certain sense, a safe proposition. Its varied functions
cannot all be entirely foreign to the disturbance. To
allege that it was mainly at fault in the mode of disposing
of the nitrogenous surplus would be to ignore other func-
tional defects of equal importance. Some solidarity must
exist between the various activities of the hepatic cell, and
their joint implication is almost inevitable.

The precise position occupied by the liver in the ztiology
of gout must remain doubtful, in connection with the
extent of the physiological hepatic duties, with the re-
markable tolerance of the organ in some directions, and
with its multiple opportunities of going wrong. Again,
for long periods its failures and shortcomings may re-
main latent. They neither affect structure, nor do they
necessarily lead to perceptible changes in aspect; but
meanwhile they may be reflected in states of the system.

By the side of these latent, invisible hepatic delin-
quencies, there are those which are more obvious. Ina
given proportion of gouty patients, we are struck by the
hepatic or bilious look, and we are led to inquire whether
in them the liver may not be the prime offender. If
in them, may it not also exercise in others an tiological
influence not less real, though less manifest ?
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In both there is a disproportion between the sexes, in
favour of frequency in the male; but the two diseases
present a striking difference, gout being, according to
Fagge and Pye Smith, eight or nine times more frequent
in men than in women, whereas the Collective Investiga-
tion Committee* found among 654 cases 375 males and
279 females.

Pathology—Whilst our ignorance as to the nature of
the poison of rheumatic fever is almost absolute, we know
that in gout uric acid is in excess. Whether the theory
which regards lactic acid as the rheumatic poison be
ultimately proved correct or not, we recognise in rheumatic
fever a greater resistance to the alkalizing effect of alkalies
than in average subjects of gout, and a greater over-pro-
duction of acid. Dr. Haig does not hesitate to pronounce
this to be uric acid ; and he adduces arguments in favour
of a conclusion that rheumatic fever and gout are different
utterances of one and the same malady, or at any rate
diverging results from the same cause. Some of the
reasons for withholding assent from this view will be
given presently.

Clinical Pathology.—The clinical features of the two
diseases present striking differences. The joint affection
in rheumatism is typically polyarticular, in gout at first
monarticular. The chronic attenuations of gouty arthritis
tend to become more and more generalized in the body ;
those of rheumatism to be more and more localized.

In both diseases the agencies which determine the
implication of the several joints are obscure, though
not equally so. When, in a bed-ridden acute rheumatic
case, the pain is transferred from the right knee to the
left elbow, or to any other joint, we cannot successfully
argue that the locality of the metastasis has been deter-

* Brit. Med. Journ., February 25, 1888,
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and apparent cure of the acute gouty trouble, an abrupt
cessation of the local inflammation is usually ominous of
graver mischief about to arise elsewhere. In rheumatism,
we are now familiar with the rapid relief, under the in-
fluence of salicylates, of all the parts affected, without any
recurrence in the other joints or any implication of the!
viscera.

Although this is but a fragmentary sketch of the features
of likeness and of contrast of the two diseases, we may
venture to draw from them provisional conclusions.

The differences are so great that, were they considered
alone, the affections must be pronounced essentially dis-
similar. Do the poinis of resemblance avail to modify this
verdict ? They do not argue much more than an identity
in some of the structures involved. In both diseases the
inflammation is thrown upon the joints and their fibrous
surroundings ; and in both the irritant is in great part
extravascular and intralymphatic. A certain similarity
must be expected in the reactions obtained from the self-
same tissues, even when arising from irritations essentially
distinct.

The dissimilarities existing between the irritating agents
are not difficult to trace:
~ 1. In gout, a solid residue is almost invariably left by
the attack ; in rheumatism, nothing is left behind which
even the microscope can detect, and during the seizure
itself the anatomical changes are merely such as cells
must undergo in any common severe inflammation. The
irritant must be either a fluid, or, if a solid, one so subtle
as to escape our present means of investigation,

2. The same conclusion is derived from the prevailing
non-metastatic tendency of gout, and by the opposite
tendency in rheumatism. The irritant in gout, though
conveyed by the blood, is irritant only in its extravascular
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attack, goes far to suggest a radical difference between
the two complaints, although in some of their symptoms
they overlap, and in their imperfectly developed phases
they may be difficult to diagnose.

GOUT AND OSTEQO-ARTHRITIS.

The relation between gout and rheumatoid arthritis is
one of the most vexed questions of modern pathology.
Its discussion cannot be attempted in these pages, and the
reader must be referred for a complete study of the sub-
ject to Sir Dyce Duckworth’s treatise on gout, and to
Dr. Archibald Garrod’s treatise on rheumatism. The
writer's views may be expressed in a very few lines.

Of the existence of a disease entailing permanent
articular damage and deformity, and essentially differing
from gout and from rheumatism, sufficient evidence seems
to be afforded both by the anatomical appearances and by
the clinical phenomena.

Anatomically, its feature is a hyperplasia of cartilage, a
change ultimately tending on the one hand to destructive
softening, and to ossification on the other—and a hyper-
plasia of bone, a change tending to thickening and con-
densation of the bony constituents of the joints. In its
extreme developments the disease would thus lead to the
disappearance of a great part of the articular cartilage, and
to an extensive formation and condensation of bone.

Inasmuch as each of these two concurrent changes may
be variously active, different lesions and different types of
disease will arise. All types, however (excluding only
malum coxe senile, which may be an altogether different
affection), present well-marked features in common, the
most striking of which is the symmetry of the lesion, a
peculiarity alike foreign to rheumatism and to gout in its
earlier manifestations.
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In this country, where gout is so prevalent, not a few
cases of rheumatoid arthritis are liable to gouty complica-
tions, partly, doubtless, under the influence of gouty
heredity, which appears, though this point needs elucida-
tion, to favour the advent of osteo-arthritis.

The coexistence with gouty deposits of changes re-
sembling osteo-arthritis led Fuller* and Hutchinson to
believe in a blending of the rheumatoid with the gouty
element—at least in some cases. This is the view also
taken by the writer. Mixed forms may arise in which the
osteo-arthritic changes are conspicuous, and uratic incrus-
- tations may also have occurred. This in no way in-
validates the statement as to the independent character of
the two diseases; indeed, their dualism always asserts
itself either clinically or in their anatomical appearances.

GOUT AND PHTHISIS.

Between the prevalence of rheumatism and of phthisis
there is something more than the link established by the
identity of the climatic factors, which in this country
favours them both. Dr. James Edward Pollock? has given
well-known proof of the frequency of this association.

The association with gout is much less often seen, nor
was it to have been expected. Sir Dyce Duckwortht
quotes the view held by Noél Guéneau de Mussy, that the
arthritic and the tubercular constitutions are so far con-
vertible as to be apt to alternate in their hereditary trans-
mission, and that in the history of a gouty descendance the
immunity of an intermediate, whilst not absolute as regards
gout 1tself, might be tainted with marked tubercular or
scrofulous manifestations. Sir James Paget’s view is.

* *Rheumatism, Rheumatic Gout and Sciatica ' 1852,

T ¢ Elements of Prognosis in Consumption ; London, 1865,
I Loc. cit, p. 172.

II
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found gouty cachexia may assist, at any rate does not
materially delay, the destructive changes in the lung.

GOUT AND CANCER.

The connection between gout and cancer needs further
study. That the two diseases should frequently coincide
is natural, as they are liabilities of the same period of life.
Various writers have expressed their belief in a more direct
relationship. Sir Dyce Duckworth, who has examined the
evidence of this alleged connection, is not impressed with
the existence of any proof of an arthritic predisposition
to cancer.

GOUT AND OBESITY.

The conjunction of these two names under one title is
not meant to imply a necessary association or any intimate
pathological connection between gout and obesity. So
far from being identical, they only wear that ‘ family air’
which strikes us most in brothers who happen to be in
every line of feature most different. In spite of that lack
of direct resemblance, kinship exists between the two
affections, often plainly to be traced, though we should
not attach too great an importance to this circumstance.

Reference has already been made to Scudamore’s tables
of frequency of obesity in the gouty. Bouchard* has
devoted special attention to the whole subject, which
should be read in his interesting pages. In g4 cases,
observed presumably in France, where gout is less common,
Bouchard found gouty antecedents in 28, and rheumatic
in 33. In a majority of the remainder of his cases migraine,
diabetes, lithiasis (renal and biliary), eczema, and neuralgia
gave evidence of an ¢ arthritic ’ habit.t

* ¢ Maladies par Ralentissement de la Nutrition.'
t Cf. Duckworth, loc. cit., p. 195.
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an almost exclusively clinical study ; nevertheless, like the
equally obscure subject of lead-gout, it is fertile in sugges-
tions.

We must forbear entering . into clinical details, and
merely state in the shape of propositions the recognised
results of clinical experience :

1. The genuineness of a gouty connection in many cases
of temporary glycosuria is proved beyond doubt; this is
also true of some cases of diabetes.®

2. The intermittent glycosuria of elderly and obese
persons, which has been regarded as a simple result of
digestive inadequacy, is more common in gouty subjects
than in others, and in them is more prone to pass into a
permanent diabetes. Diabetes originating early in life
is sometimes observed in the descendants of gouty persons.

3. Diabetes originating late in gout is specially mild in
type, slowly progressive, liable to fluctuations, and even
compatible with longevity. A proportion of the sufferers
are obese, many present for a time the florid complexion
and full habit of relatively robust health. Neither the
diuresis nor the wasting which characterize the progress
of diabetes when due to other causes is a prominent
feature of this variety. The daily amount of urine may
hardly exceed a full normal average.

4. Gouty glycosuria often alternates in the individual
with other visceral manifestations of gout, and particularly
with the neuralgiz and the visceral neuroses, and with
gravel. Gravel sometimes coincides with the glycosuria ;

* A historical review of the growth of our clinical knowledge on
this point is given by Sir Dyce Duckworth (foc. cit., p. 178), who quotes
the opinions of Willis (1674), Trotter (1788), Stosch (1828), Naumann
(1829), Prout (1843), Bence Jones (1853), Gairdner (1854), Claude
Bernard (1855), Laycock (1862), Marchal de Calvi (1864), Charcot
(1868), Garrod, Roberts, Dickinson, Ord, Brunton, Lecorché, Lan-
cereaux, Laségue, R, Schmitz, and others.
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THE RELATION BETWEEN GOUT AND
HAEMORRHAGIC DISEASES.

For a valuable study of these diseases Sir Dyce Duck-
worth’s work should be consulted. Splenic leucocythemia,
in which the very large amount of uric acid excreted may
give rise to renal calculus, does not lead to gout, and
the two isolated cases reported®* must be regarded as
exceptional. An isolated instance of purpura and one of
paroxysmal hematinuria in gouty subjects are also recorded.

The chief interest attaches to hazmophilia. Its alleged
gouty connection, contended for by Rieken as early as 1829,
has been subsequently supported and opposed with equal
vigour. Dr. Wickham Legg, in his valuable contribution
to this subject, ¢ A Treatise on Hemophilia ' (1872), ques-
tions the correctness of Rieken’s original propositions,
which are as follows:

¢ 1. The tendency to extreme hamorrhages has been of
late observed only in those whose parents oOr grand-
parents have suffered from gout. 2. In those members of
«pleeder ” families who have escaped the tendency to
hemorrhage, gouty paroxysms may be observed. 3. In
¢ pleeders ” themselves gouty paroxysms are nearly always
seen, and sometimes an alternation of the joint affection
with the bleeding. 4. Gout is a disease which stands in a
very close relation to the blood and bloodvessels, and
often appears to be a direct cause of hemorrhage.’

Sir Dyce Duckworth, whilst not adopting Rieken's
extreme view that hzmophilia is an anomalous variety of
gout, and the articular attacks practically gouty arthritis,
adduces, nevertheless, strong evidence in favour of a

* Cf. Duckworth, foc. cil., p. 198,
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life in a large town, since there are large and foggy towns
in which gout does not prevail.

A leading share thus clearly falls to the well-known
peculiarities of the London workman’s dietary. It was
Sir A. Garrod’s original opinion that the more liberal
diet and the addiction to beer of a special kind are the
most likely agents in the lead-gout of London, and the
same view still commends itself to us.

The case of the German workman, likewise a liberal
partaker of malt liquor, enables us still more closely to
identify the precise source of the trouble. The beer of
Germany is well known to be widely different from
English beer. Stout is not only of higher alcoholic per-
centage, but is the result of a different mode of fermenta-
tion, and, especially, contains a much larger amount of
nutritive material. Within the British Isles the main
difference as regards beverage between the London lead-
workers and those of Ireland and of the North is that
with the latter the consumption of beer is not prevalent,
spirits being the favourite drink.

The Share of Alcohol in the Atiology of Lead-Gout.—
Diet and beverage being jointly answerable for the lead-
gout of London artisans, which of the two agencies is the
most active ? Here, again, conclusions may be derived
from the contrast observed in plumbism.

Granted that the subjects of lead-intoxication are pre-
disposed to gout, their indulging freely, or even to excess,
in spirits certainly does not lead to the affection. This
is amply proved by the observations of Christison and of
others. In France, even the heavy wines from the South,
largely consumed by every class of workmen, fail to cause
gout among lead-workers. Lastly, in Germany lead-gout
is not induced by the lighter beer so largely consumed.

If, then, as may fairly be concluded, the amount of
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Uric acid is, according to Garrod, very difficult to
discover in the blood save in cases of gout, but is almost
invariably present in cases of lead-poisoning, indepen-
dently of gout.

The excretion of uric acid was found by Garrod
markedly diminished after the administration of the
metal. Moreover, ‘a very peculiar phenomenon was
observed, namely, that after the drug had been given for
a day or so, a sudden arrest of the excretion of uric acid
ensued, and the function of the kidneys then became
more or less intermittent ; and this, it will be remembered,
was also found to be the case in patients suffering from
chronic gout.’

¢ 1t would appear, therefore, that in individuals impreg-
nated with lead the blood becomes loaded with uric acid,
not from its increased formation, but from its imperfect
excretion ; and this is of much interest in connection with
the fact that the subjects of lead-poisoning are, c@feris
paribus, more liable to be affected with gout, and, as we
shall find further on, that those who inherit the gouty
diathesis are more likely to become poisoned by the
imbibition of lead.’

¢ Before concluding this subject, I may mention that I
have seen several cases in which the medical administra-
tion of lead salts has caused severe attacks of gout in
patients who had previously suffered from the disease;
and the attacks have recurred so frequently whenever the
medicine has been renewed, that there could be no doubt
that the phenomena stood in the relation of cause and
effect to each other.’*

The Renal Changes due to Lead.—The damaging effect
of lead on the kidney has been studied by Charcot and

* Garrod, loc. cil, p. 243-
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not possible to argue that the severity of the renal disease
may be in itself, owing to the cachexia and debility which
it sets up, a protection against any gout—a point to be
kept in mind in ztiological discussions.

The matter is not, however, quite so simple. Tt is
admitted that the liability to lead intoxication is not
everywhere the same in proportion to the exposure.® It
was long since pointed out by Garrod that plumbism
develops earlier and in a more severe form in the gouty
than in other subjects, and it is possible, as suggested by
Duckworth, that in London, although new-comers are by
no means exempt, the tendency to gout may be inherited
by many of those who develop lead-gout. Thus, the
theory of renal inadequacy does not receive much sup-
port from a study of cases of lead-gout; and the share
attributable to renal defects would dwindle almost to
vanishing if it were to appear that the combination most
favourable to the development of gout, as well as of lead-
gout, was a minimum of kidney disease with a maximum
of digestive efficiency.

Our inferences thus far enable us to add another
important general proposition to that previously derived
from a study of leucocythemia, and of other diseases
accompanied with uricacidemia. It was shown that gout
does not consist mevely in an excess of wric acid. It is now
clear that gout is not produced by lead per se, and that gou
is not due to alcohol per se.

As regards the tiology of lead-gout, our conclusions
of a negative kind may be summed up as follows :

* Christison’s original report as to the absolute infrequency in
Edinburgh of lead-intoxication, as well as of gout, has not been
endorsed by all observers ; and from various other quarters we have
evidence of the frequency of various saturnine symptoms, with an
almost complete absence of lead-gout.

T —
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There 1s, perhaps, some importance in the observation
that the acetic fermentation of heavy beer may aid in
sharpening the attacks of gout, whilst it may promote
the introduction into the system, and the rapid circula-
tion, of lead in a soluble form, or its reabsorption after
previous deposition, both as an acetate and as a bicar-
bonate. The insolubility of urate of lead would likewise
tell in two directions, favouring the retention both of the
lead and of the uric acid.

Sir W. Roberts and Dr. Haig regard lead as favouring
precipitation of uric acid in the tissues. Again, lead,
by diminishing the alkalinity of the blood, as shown by
Dr. Ralfe, would in a corresponding degree lessen the
solubility of uric acid. When, therefore, every reserva-
tion has been made in favour of a possible antecedent
gouty agency as predisposing to lead-intoxication, we
may still regard the opposite relation as being in London
the most common one, and we may provisionally draw
from it certain inferences capable of throwing light on
gout itself.

Assuming that we are right in refusing to recognise
the renal lesions of plumbism as the chief cause at work,
wherein would the influence reside ? Attention has per-
haps been too exclusively concentrated on the kidney.
This is not the only organ to suffer. As a fact, lead
exercises its evil influence upon various other structures,
which may be enumerated irrespective of any attempt at
defining their relative value: (r) The blood; (2) the
circulation; (3) the nervous system; (4) the liver; (s)
the alimentary canal. Are we sure that any of these
forms of trouble may not have a share in setting up the
hability ?

In the blood, under the broad heading of anzmia,
changes have been described in the shape and in the

I2
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infrequent combination of paralyzing neuritis with arth-
ritic or cedematous changes. (2) The observation that,
in some non-gouty districts, marked arthritic changes
occur, to which were applied the names  saturnine arthro-
pathy ** and ‘ saturnine arthralgia ’ (a painful affection of
the legs and joints occurring with the onset of paralysis,
without swelling of the joints). On these points, and on
the whole subject of lead-intoxication in gout, Sir Dyce
Duckworth’s treatise would be consulted with profit.

We are able to refer with much greater assurance to
the connection with lead of well-known clinical affections
of the digestive organs, the liver and intestine. Lead perhaps
shows a greater tendency than other metals to be distri-
buted throughout the body rather than collected in any
one organ. This gives it additional facilities for being
periodically redissolved in certain states of the blood, and
circulated to the detriment of the system at large, and
in particular of the neuro-muscular structures.

The most common and the most familiar of all symp-
toms of plumbism is its astringent effect upon the mus-
cular fibre of the intestine; constipation 1s set up,
occasionally leading to colic. It is unnecessary to insist
on the direct influence which constipation must exercise
upon digestion and assimilation. Its indirect influences
are probably hardly second in importance ; torpidity and
congestion of the liver are necessary results of intestinal
torpor, and, for all who admit that gout is essentially a
disease of faulty nutrition, this represents a factor of
paramount importance, with special bearing on the ques-
tion of treatment.

* ® Dropped wrist” is apt to present a painless tumour, with dis-
placement backwards of the bones and distension of the synovial
sheath.
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deferred—there are broad clinical types presenting con-
trasts of the first order.

To the elementary distinction between acquired and
inherited gout we need not refer, beyond repeating that
all hereditary gout, if traced sufficiently far back, is
originally acquired gout.

Groups I. and II.—Two well-defined types occur at the
top and at the bottom of the long list of degrees and
varieties. At one extremity is gout limited to a single acute
attack, preceded and followed by a condition of practically
perfect health; at the other gouty cachexia, the result of
many years of constantly recurring gouty troubles.

Groups III. and IV.—The intermediate types need not
be defined in full detail. The mitigation of the worst type
forms the class of inveferate gout with moderate cachexia ;
and we are familiar with a large class of cases related to
Group L. in which acute attacks vecurring at long intervals are
separated by periods of sound or robust health.

Group V.—A very large and heterogeneous group is
made up of all those cases, too varied to repay further
classification, the common features of which are: (a) the
mildness of the arthritic troubles, and (b) the prominence
of the constitutional element of gout, with a tendency to
visceral, nervous, and cutaneous complications. This
group comprises most of the cases of inherited gout and of
gout an the female. It corresponds in great part to the

~ bilious arthritic type, apt to be asthenic, and to develop earlier ; (3) the
“nervous arthritic’ type. Two forms of gouty disposition were included
in this category, one being complicated with struma, viz., the ‘neuro-
arthritic type proper,’ with tendency to affections of the cerebro-spinal
axis, with its nerves and membranes ; the other with the sanguine or
the bilious type, viz, the ‘neuro-vascular or vaso-motor’ type, in which

the circulation of the nerve centres suffers by reason of altered vaso-
motor action ’ etc,
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ominous mode of visceral gout, and much clinical and
literary attention has been devoted to it.

No practical object would be served by extending our.

list of sub-varieties, but a systematic clinical study will
imply separate consideration of the clinical aspects of gout
in connection with the chief organs and functions. The
description of the symptoms of gout will be given under
corresponding headings.

THE CLINICAL ANTECEDENTS OF ACUTE GOUT: THE
PRE-ARTHRITIC STAGE.

A first fit of the gout, coming unawares upon a man of
healthy parentage and antecedents, prompts us to inquire,
What was the previous state shortly before the fit? Was
he perfectly sound previous to the two or three days of
premonitory indisposition? or was he gouty? The
question has practical as well as pathological importance.

We have been in the habit of looking upon the fit of
gout as a climax, the result of long persistence in habits
conducive to the disease. Do the facts always bear out
this view? The chief difficulty occurs in the cases in-
cluded under the clinical Group I., in which the patient
has one fit and never another, and might in later years
almost pass for a non-gouty subject, but for his own
report of a bad attack of gout in the toe many years
previously.

On the other hand, a patient who has never consciously
suffered from articular troubles is not infrequently pro-
nounced by competent observers to be ‘gouty.’ The
recognition of a pre-arthritic constitutional change would
enable us to connect with gout cases of this sort who,
according to the more strict definition of the disease as an
essentially arthritic affection, could not be included.
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changes, however, are altogether chronic, and almost
painless, and in that state they may continue for consider-
able periods of time. Indeed, here again an acute arth-
ritic attack may never make its appearance. This form
is specially common among women, and is capable of
being mistaken for osteo-arthritis. Again, tophaceous
gout may proceed to considerable developments before it
is complicated with any genuine acute attack, although
the formation of tophi is very apt to follow the acute
seizures. Tophi in the auricle are of every-day occurrence
where no definite warnings of gout have been experienced.

Greater uniformity would be established between the
various clinical types were it obvious that the gouty
seizure is never a primary event, and that in all cases a
pre-arthritic gouty stage occurs. In many cases gout
undoubtedly precedes the acute joint troubles, and in
some these never come about, in spite of a long con-
tinuance of goutiness.

Diametrically opposed to these instances of gout,
whether hereditary or acquired, in which the constitutional
change is manifest, but the articular implications are
almost indefinitely delayed, or apt to be of the asthenic
and chronic type, is the large class of acquired, sthenic
gout in which the pre-arthritic stage is latent or of vanish-
ing duration. In them, if present at all, this period is
one of silent and slowly progressive general nutritive
changes, the treatment of which is usually neglected.
The nature of these pre-arthritic changes is matter of pure
speculation ; we only know that they result in a structural
delicacy akin to degeneration, which is transmissible by
inheritance, and the long continuance of which in the
individual tends towards the so-called gouty cachexia. |
This final stage, however, is never reached except through
a long period of joint-trouble; and opinions are still







CHAPTER XXIL

THE ACUTE ARTHRITIC ATTACK.

SypENHAM'S description of the acute attack has never
been surpassed, and will never cease to be quoted.™ It
will be found to agree with those given by the most recent

# “Towards the end of January or the beginning of February,
suddenly and with scarcely any premonitory feelings, the disease
breaks out. Its only forerunner is indigestion and crudity of the
stomach, which troubles the patient for some weeks previous to the
attack. His body also feels swollen, heavy, and windy, symptoms
which increase from day to day until the fit breaks out. A few days
before this, torpor comes on, and a feeling of flatus along the legs and
thighs. Besides this, there is a spasmodic affection, whilst the day
before the fit the appetite is unnaturally hearty. The victim goes to
bed in good health and sleeps. About two o'clock in the morning he
is awakened by severe pain, generally in the great toe ; more rarely in
the heel, ankle, or instep. This pain is like that of a dislocation of the
bones of these parts, and is accompanied by a sensation as of chilly
water poured over the veins of the suffering joint. Then follow chills
and shivers, and a little fever. The pain, which was at first moderate,
becomes gradually more intense, and while it increases, the chills and
shivers die out. Every hour that passes finds it greater, until at
length at night-time it reaches its worst intensity, and insinuates itself
with most exquisite cruelty among the numerous small bones of the
tarsus and metatarsus, in the ligaments of which it is lurking. Now
it is a violent stretching and tearing of the ligaments, now it is a
gnawing pain, and now a pressure and tightening. So exquisite and
lively meanwhile is the feeling of the part affected, that it cannot bear
the weight of the bedclothes nor the jar of a person walking in the
room. Hence the day is passed in torture, and a restless rolling, first
to one side then to the other, of the suffering limb, with perpetual
change in posture ; the tossing of the body being about as incessant
as the pain of the tortured joint, and being at its worst as the fit is
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In the worst cases the pain is intolerable, the slightest
vibration or the slightest weight calling forth fresh agony.
During the day it may still be severe, but its return is
generally delayed until the second night. This alterna-
tion may proceed for days, or in a modified form for
weeks.

First attacks, and often subsequent attacks, usually
implicate the ball of one great toe only, sometimes chang-
ing over to the other great toe or sometimes travelling to
the inner side of the foot.

“When the attack, or, more properly speaking, the
series of attacks, is about to terminate,’ the local tension,
swelling, redness and vascular fulness lessen, the skin
pits on pressure, and itching of the skin, with desquama-
tion, soon follows.

In the minor attacks, to which Garrod refers as the
‘acute asthenic gout,” feverishness may be absent, there
is less swelling, heat, and redness ; but cedema, with sub-
sequent itching and peeling, are observed. Garrod
observes that this lesser form is more apt to lead to per-
manent mischief than the worse gouty seizures.

Anorexia, thirst, constipation, a high-coloured, scanty
urine, turbid on cooling, are part of the usual type. Severe
cramps in the legs may aggravate the discomfort.

Premonitions, usually absent prior to the first attack,
are almost the rule in later ones in the shape of disturb-
ance of digestion, ¢ heart-burn, acidity, flatulence, drowsi-
ness after food, hiccough, confined bowels, loss of appetite,
lowness of spirits, and a feeling of lassitude.” The indi-
vidual weakness or symptom is apt to assert itself, and
usually there is much irritability of nerves or temper.
The premonitory symptoms, and, in particular, the fre-
quent bronchitis, are relieved on the advent of the fit
‘The urine before an attack is usually scanty and highly
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met with cases, now so common, of a first attack of gout
in which the severity of the pain was not in proportion to
the apparent signs of inflammation.

The following is Sydenham’s description of the pain :

¢ When the disease is confirmed, the ligaments of the
ankle-bones feel as if wrenched or squeezed by a strong
hand when the patient stretches himself of a morning.
At times, without any stretching at all, there is this pain,
and just as the patient is going to sleep he feels as if
the ankle-bones were suddenly crushed by a heavy blow,
and he wakes with a cry. The tendons of the muscles
of the ankle are seized with a pain so intense that if it
were permanent it would wear out human patience. . . .

¢ Sometimes the thigh feels as if a weight were attached
to it, without, however, any intolerable pain. It descends,
however, to the knee, and then the pain is intense. It
checks all motion, nails the patient down to his bed,
and will hardly allow him to change his posture a hair’s
breadth. . . . The least contrary movement causes
pain, which is tolerable only in proportion as it is
momentary. This movement is one of the great troubles
in gout, since with perfect quiet the agony is just toler-
able. . ... One thing, however, is constant: the pain
increases at night and remits in the morning.’

“ The mind suffers with the body, and which suffers most
it is hard to say. So much do the mind and the reason
lose energy as energy is lost by the body, so susceptible
and vacillating is the temper, such trouble is the patient
to others as well as to himself, that a fit of gout is a fit
of bad temper.: To fear, to anxiety, and to other passions,
a gouty patient is the continual victim, while, as the
disease departs, the mind regains tranquillity.’

The edema is also characteristic, and a valuable guide
in the diagnosis from rheumatism, in which it is quite
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ankylosis may result from a first attack, even though unac-
companied with much local inflammation or enlargement.’

The Duration of the Attack.—According to Sydenham,
“In strong constitutions, where the previous attacks have
been few, a fortnight is the length of an attack. With
age and impaired habits, gout may last two months.
With wvery advanced age, and in constitutions very much
broken down by previous gout, the disease will hang on
till the summer 1s far advanced.’

‘ Now, a series of lesser fits like these constitute a true
attack of gout, long or short, according to the age of the
patient. To suppose that an attack two or three months
in length is all one fit is erroneous. It is rather a series
of minor fits. Of these the latter is milder than the
former, so that the peccant matter is discharged by
degrees, and recovery follows.’

THE CHARACTER OF THE ACUTE LOCAL LESIONS.

The aspect of the local inflammation is that of a phleg-
mon ; but though vascular changes occur, they are not
due, so far as we know, to any infective inflammatory
process. Rarely do we hear of any suppuration in or
around an acutely gouty joint. On the other hand, the
vascular reactions are singularly prominent, and as sudden,
as rapid, and as severe, as in any common inflammation
accompanied with diapedesis. The non-occurrence of
phlegmonous diapedesis is also a feature of rheumatic
arthritis, which differs from the gouty both in its aspect,
in the obvious degree of the lymphatic disablement, and
in the absence of subsequent desquamation, an almost
invariable sequel in gout.*

* Scudamore states that, of 234 cases, 78 had never presented this
sign.

13
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Sir A. Garrod mentions its abundant fibro-vascular
tissues, its remoteness from the heart, its exposed position,
rendering it obnoxious either to direct violence or to the
danger of false steps—and to various injuries of which he
has traced the results in the bodies of those who had
never had the gout.

We are reminded also of the peripheral position and the
heavier column of blood, which favour local congestions,
All these influences had been noticed as possible deter-
mining agencies by Boerhaave and Van Swieten.

The great toe may be the first joint affected because
of its more universal and constant use even by those
whose hands are relatively inactive, and because the
wrenches and strains which predispose to the gouty
deposit are more likely to occur when the joint does not
work true, its axis having been thrown out by the con-
tinued pressure of ill-fitting boots.

None of the alleged reasons are really satisfactory, and
the question remains one for speculation. Thus, Sir A.
Garrod reminds us of the attraction of certain poisons for
definite parts of the body, and questions whether this
influence may not have something to do with the early
selection of the great toe by the gouty affection.

The order in which the various joints are successively
affected is, according to Garrod (loe. cit., p. 291), about
the following: (1) The great toes; (2) the heels; (3) the
ankles ; (4) the knees; (5) the small hand-jeints; (6) the
elbows ; and lastly, the shoulders and hips.

Garrod* found that in no more than 5 per cent. were
other joints implicated, to the exclusion of the great toe ;
and he quotes Dr. Braun’s forty cases, thirty-six of which

occurred in the toe, two in the heel, one in the knee, and
one in the hip also.

® Loc. ol pe 18.
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ankylosis in one of the joints of the lower limb to hence-
forth introduce into the patient’s clinical history a new
factor—that of restricted movement, or even of relative
immobility. This is in all cases a serious aggravation of
any previous predisposition to the disease, distinctly
favouring its further developments. It is the more re-
markable that many thus afflicted do not go from bad to
worse, but maintain a comparative level of general health
and relative freedom from local manifestations. With
others, probably of less robust health originally, or less
careful of the rules of hygiene, the results are painful to
witness ; more and more joints become implicated and
useless, until the patient’s life is a burden.

Sydenham gives a graphic account of the crippling
effects of gout: ¢ Sometimes it distorts the fingers; then
they look like a bunch of parsnips, and become stiffened
and immovable. This is from the deposit of chalk-stones
about the ligaments of the knuckles. The effect of this is
to destroy the skin and cuticle. Then you have chalk-
stones like crabs’ eyes exposed to view, and you may turn
them out with a needle. Sometimes the morbific matter
fixes on the elbows, and raises a whitish tumour almost as
large as an egg, which gradually grows red and inflamed.

¢ Eventually the limbs become drawn up and contracted.
. » - The more, too, the patient strives to walk, under
the idea of strengthening his feet, and thereby rendering
them less liable to the disease, the more likely is the
peccant matter, which has never yet been fully dis-
charged, to be thrown upon the inward parts. Herein is
the great danger.’

Progressive failure of health is largely explained in the
case of the crippled person by the discomfort, the pain,
and the mental disappointment, and, above all, by the
loss of that minimum of exercise which is the preventive
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The tophi may be in direct communication with the
joint, or, as in the case of the subcutaneous infiltrations
and of bursal tophi, situated at a distance from it.

The skin in the vicinity of the tophi is thin, glossy,
and often purplish from venous congestion.

Tophi, according to Duckworth, and especially those
in the ear, may precede, even by some years, the arthritic
attacks; or, on the other hand, they may, even without
the occurrence of ulceration, partly disappear under the
influence of repeated arthritic attacks, fresh tophi being
developed.

Tophaceous gout is more common in the male sex.
It is usually associated, sooner or later, with gouty renal
disease.

Chronic Deforming Gout is largely made up, according
to Duckworth, of arthritic changes analogous to those of
osteo-arthritis, with a minimum of uratic infiltration.
Deformity, deflection, dislocation, ankylosis, true or false,
are associated with overgrowth of cartilage and of bone,
erosion, uratic incrustation, moderate synovial effusion,
and crackling on movement, though none of the charac-
teristic changes are so extreme as in osteo-arthritis. The
extent and rapidity of the local changes does not bear
any constant relation to the severity or frequency of the
paroxysmal attacks. Individual peculiarity largely in-
fluences the articular degenerations. Implication of
bursz is common, and cutaneous uratic infiltrations may
occur. The crippling effect is great, especially when the
knee or ankle is affected.

Duckworth associates with the description of this form
that of the chronic painful affections of fendons and fascie,
particularly those of the foot (heel and tendo Achillis,
plantar fascia, tarsus, etc.) and the extreme deflections of
digits and toes.
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organic changes which form its substratum. Ultimately
all the tissues suffer, as a result partly of the original
gouty malnutrition, but very largely of the secondary
organic disease.

In gouty cachexia we are obviously dealing with the
results of deep-seated changes, which no longer admit
of correction, and with deviations of nutrition based upon
the organic defects,* and henceforth incapable of being
rectified. The chief organic failures are those connected
with the blood, with the organs of digestion, and particu-
larly with the stomach and liver, and with the kidney.

Pallor is a striking feature of the average gouty cachectic
person. It is probable changes in the blood ultimately
take place, though, as elsewhere pointed out, anzmia is
not a characteristic of early gout.

The failure of digestion is greatly due to the circum-
stances just mentioned. At an earlier date it is in obvious
connection with hepatic derangementst and nervous dis-
turbances. We need not dwell here upon this aspect of
gouty cachexia.

The organic changes occurring in the kidney have
already been discussed, and a great part of the cachexia
of gout must be attributed to the general results of renal
atrophy, casting upon the system a variety of toxic
substances in addition to an unexcreted balance of uric
acid.

* ¢ The peccant matter lodges in the viscera, involves their struc-
ture, impairs the organs of secretion, leaves the blood stagnant, thick,
and feculent, prevents the discharge of the gouty matter on the
extre.mities, makes life worse than death, and finally brings in death as
a relief, —SYDENHAM, Joc. cif.

+ ¢ Other symptoms arise, piles amongst others. Also indigestion,
with rancid tastes in the mouth whenever anything indigestible has
been swallowed. The appetite fails, so does the whole system. The

patient has no enjoyment of life. . . . The back and other parts
itch, most at bed-time.’ —SYDENHAM.
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GOUTY AFFECTIONS OF THE STOMACH 217

gout, and is aggravated by the cachexia. It is known by
the characteristic daily or periodic vomitings of stringy
mucus or of clear flmd.

The chronic gastralgic varieties, as pointed out by Rendu,
are more commonly observed in inherited goutiness, long
preceding the articular attacks, the advent of which may
be their cure. Remarkable instances of the rapid
amendment of a long-standing painful dyspepsia on the
development of articular gout have been reported by
Ebstein, Rendu, and others.

It may happen that after the cessation of a long-estab-
lished recurrence of gouty attacks gastralgic dyspepsia
may supervene. Treatment appropriate to the gout will
usually be followed by improvement.

Gouty metastatic gastritis belongs to the most severe
clinical type of gouty retrocedence. Whether this name
is accurately descriptive is an open question, little being
known concerning the anatomical changes.®* The fre-
quency of this affection is less than reported by former
observers, and there is much probability in Duckworth’s
suggestion that before Heberden’s time a proportion of
the fatal cases must have been instances of angina pectoris.

Gouty Gastro-infestinal Affections—The intense irrita-
bility or intolerance of the goutily affected membranes to
relatively slight irritation is nowhere better exemplified
than in the gastro-intestinal tract. Vomiting, gastralgia,
colic, and diarrhcea, sometimes violent and accompanied
with depression, are apt to occur on relatively trifling
provocation. Here, again, as in bronchitis, the relief
afforded to the disturbed membrane by some gouty out-

* Duckworth (Joe. cft., p. 8g), however, gives a case in which some
pathological change was found, and refers to another recorded by
Moxon (* Transactions of the Pathological Society,’ 1870), which pre-
sented intense congestion, submucous hamorrhages, and adherent
pellicles of lymph.
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with effusion into the tunica vaginalis, and implicates the
entire organ. Debout d’'Estrées* has observed its occur-
rence without effusion. Parotitis, according to Duck-
worth, though it may occur from gout, has not been re-
corded in connection with gouty orchitis.

The Ovary and the Uterus in Relation to Gout.—Looking
at the hereditary feature of gout, we might regard its
incidence on the ovary as not improbable. The exist-
ence of ovarian gout was formerly recognised, but is not
now believed in by the majority of gynezcologists, and
would be difficult to prove, though a gouty origin would
not be easily excluded in cases of unexplained ovaritis
occurring in gouty subjects at the gouty age.t

Again, the apparent probability of a liability of the
uterus to gout is obvious. The immunity of so important
a mucous membrane as the uterine, and of one reacting in
so marked a degree to constitutional states, and fulfilling,
moreover, an emunctory function in relation to the blood,
would be matter for surprise in contrast with the liability
of all other mucous membranes, but for its relative free-
dom from exposure to irritation. Uterine gout was
formerly much dwelt upon.

A gouty uterine catarrh was recognised by Storck and
Stoll, and much more recently by Sir Spencer Wells} and
by N. Guéneau de Mussy. The latter traced in some
cases an alternation between the uterine catarrh and

* Quoted by Duckworth ({oc. ¢if., p. 113).

T Duckworth (foc. cit,, p. 277) quotes Sir W. Priestley’s opinion,
that * women of gouty heritage are more apt than others to suffer
from chronic metritis, chronic capsular and interstitial ovaritis, and
menorrhagia.’

1 ‘I bave known some cases, and heard of many others, where the
females of the family, the male members of which suffered from
ordinary attacks of gout, have been subject to a kind of uterine

catarrh, the uterine discharge being very thick and irritating, or
abundant and watery’ (foc. cit.,, p. 166).
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M etastasis to the Liver.—The metastasis of acute gout to
the liver has not been dwelt upon by modern authorities.
Putting aside biliary colic, no symptoms probably occur
sufficiently severe to excite special attention. It is diffi-
cult to say to what extent the liver may suffer directly
under the influence of the acute gouty state. Rendu .
believes in gouty paroxysmal congestions of the organ,
and gives the case of a lady (the subject of asthma) who
was liable to severe hepatic crises, apparently congestive,
with considerable increase in the size of the liver, but
without any vomiting or the slightest evidence of gall-
stone. The attacks were excited by indigestion, by the
onset of the catamenia, and particularly by moral influences,
and were liable to alternate with attacks of diarrhcea,
which brought relief rather than distress, and a diminution
in the hepatic swelling.

The Biliary System and Gall-stones in Gout.— The
immunity of the liver in gout from any structural lesions
is in itself an important and suggestive fact, especially
since a great proportion of those changes which occur are
connected with the presence of biliary sedimentation or
gall-stones. The relation of biliary lithiasis to gout has
been much debated, and from an early date. Rendu,*
who mentions the observations of Hoffmann, Morgagni,
Portal, and others, gives the evidence collected by Senac
of Vichy, who found that, among 166 cases of biliary
lithiasis, g5 had gout or an inherited tendency to it.
Bouchard likewise found that gout in the parents occurred
in 30 per cent., and rheumatism in 43 per cent., of the
cases.

Rendu suggests that the connection with gout may
have often been overlooked because biliary colic is a
disease of the younger adult, gout coming on later in life,
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THE GOUTY AFFECTIONS OF VEINS 233

may gain gradual access to the circulation, without any
worse results than an occasional rigor with temporary
elevation of temperature. Some cases of phlebitis are
specially inveterate. The migratory cedema affecting in
cuccession one limb after another, and the lungs them-
selves, is not commonly seen in gout. On the other hand,
o recurrence in the same limb is frequently observed. Per-
sistence of cedema for long periods is another charac-
teristic of gouty phlebitis ; but individual cases vary much
in this respect.

Men, being more liable to gout, are also more often the
sufferers from this form of phlebitis.

Phlegmasia Alba Dolens.—This distressing affection may
be regarded as an ordinary phlebitis on a large scale,
involving specially the deeper veins, and leading to an
unusually firm cedema with much tenderness and pain;
there is still much mystery connected with its pathology.
Whether primarily—and this would seem extremely prob-
able—or as a result of the great pressure, the lymphatics of
the parts are disabled and absorption almost completely
suspended ; hence the long duration of such cases.

Phlegmasia dolens, so prominently connected with the
puerperal states, is also an affection of the male, and par-
ticularly of the gouty male. Striking cases, observed by
Dr. Edward Liveing, are given by Sir Dyce Duckworth
(loc. cit., p. 310). A hereditary tendency independent of
gout is a well known peculiarity of this disease. Sir C.
Locock’s instance of four daughters suffering from phleg-
masia, whose father also had phlebitis, is often quoted.
But there is probably a special tendency to this transmis-
sion when gout is the pathological heritage.

Gouty phlebitis is specially selected by Sir James Paget*
as a support for the view that new developments are being

* ¢ Clinical Lectures and Essays.’
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THE ‘GOUTY' SKIN AFFECTIONS 239

is often observed. A knowledge of this fact often enables
the physician to diagnose goutiness before it has found
any further expression. Bazin founded upon it his well-
known group of ‘arthritic’ affections of the skin, and
French dermatologists still insist upon the ‘ herpetic’
character in a large number of instances where a gouty
condition can hardly be traced. This undue extension
of the connection does not, however, invalidate the facts
originally pointed out.

Rendu does not believe in any distinctive peculiarities
in the appearances of gouty cutaneous eruptions, as com-
pared with other forms. Neither their polymorphous
character, their circumseribed distribution, nor their occa-
sional asymmetry are to be regarded as diagnostic. He
is also sceptical as to the diagnostic value of the sensa-
tions of prickling, hyperaesthesia and hyperalgesia, upon
which Bazin formerly laid stress.

Eczema—No other disease of the skin can compare
with eczema in respect of the frequency and the closeness
of its association with gout. According to Garred, no
fewer than 30 per cent. of cases of inveterate gout would
suffer. Eczema might almost be regarded as the cutaneous
form of gout, so intimate is its relation with the disease.
Not only is it capable of alternating, in hereditary trans-
mission, with arthritic gout and with gouty neuralgia (a
remarkable instance of this alternation was related to me
by Dr. Bowles, in which the grandfather had severe gout,
the son severe eczema, and the grandson tic douloureux) ;
but it may at times in the individual take the place of the
arthritic seizure, or precede for an interval of years the
onset of the arthritic period. Indeed, in some instances
the arthritic period may never be reached, and eczema
then becomes in the clinical history an isolated manifesta-
tion of gout. More commonly, however, its later visita-
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GOUTY METASTASIS 263

tions. Moreover, angina pectoris and locomotor ataxy
now claim a proportion of the mysterious seizures formerly
recorded as metastatic. This has caused the nature of
the remaining cases, and the genuineness of gouty meta-
stasis itself, to be called in question; and it has been
suggested that, like so many other ancient views, retro-
cedent gout might be a traditional error.

We should not, however, too hastily dismiss gouty
metastasis as a fable. The clinical facts, though many
of them are old, are not uniformly unworthy of credence.
Modern literature provides us with occasional instances
which will compare with them ; indeed, there has been an
unbroken continuity in the clinical records from remote
times down to the present day, and many are sufficiently
circumstantial to enable us to gauge their value.

Retrocedence is rendered probable, moreover, by the
undeniable genuineness of a converse process. Sudden
and severe visceral crises are not only apt to replace a
retrocedent arthritis: they may precede the latter, and be
themselves replaced by it. In the latter case the gouty
‘nfluence is not on the wane, but at its height at the
time of the visceral seizure, which is cut short by the
gouty climax in the joint. This is probably the strongest
argument in favour of the gouty complexion of the whole
group of the retrocedent and of the wandering visceral
symptoms.

THE PHENOMENA OF IDIOSYNCRASY : 4 PARALLEL
WITH METASTATIC GOUT.

Severe and unaccountable symptoms, independent of
gout, are sometimes set up by agencies absolutely harm-
less to normal persons, in connection with individual
peculiarity or idiosyncrasy. Quite irrespective of the fact
that the subjects in question often are potentially or
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HISTORY AND PROPERTIES OF COLCHICUM 349

the results of separate observers, in spite of a careful study
of the effects produced on the urine, and the absence of
any marked changes in the quantity, in the quality, and
. the constituents of the secretion, have special sig-
nificance when contrasted with the energetic action of the
drug upon other organs and functions.

It would seem difficult to ascribe so great a relief as
that obtained in gout to the operation on the kidney
of subtle and hardly recognisable influences, whilst in
other directions the economy is being searched by the
violence of the remedy. Graves was probably conscious
of this inconsistency when-he sought to explain the bene-
ficial action of colchicum less by a diminished renal excre-
tion of uric acid than by some check on its formation in
the organism.

(Esterlen was unable to find any alteration in the
amount of urine secreted, or in its percentage of urea and
of uric acid. Baecker* was rather inclined to admit a
diminution of the relative amounts of both substances.
Chelius, on the other hand, has reported a decided increase
in the output of uric acid.

Lecorchét publishes the following results of his adminis-
tration of the tincture of colchicum (20 to 4o drops in
twenty-four hours) in cases of gout and rheumatism:
As regards (1) the amount of wrine secveled, no definite
conclusions could be drawn from the varying individual
observations. (2) Reaction : In all cases the acidity was
markedly reduced. (3) Urea: No definite conclusions
could be drawn. (4) Uric Acid : In the rheumatic cases
the quantity was irregularly increased or diminished ; but
in both cases of gout submitted to the treatment the uric
acid was diminished. (5) Phosphoric Acid: No definite

* ¢ Beitrige zur Heilkunde,” Bd. ii., 1349.
+ ¢ Traité Théorique et Pratique de la Goutte,’ Paris, 1884.
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ARSENIC AND SULPHUR 405

Avrsenic, easily taken up into the tissues and easily
excreted, exercises a perceptible effect upon their meta-
bolism, increasing the nitrogenous waste probably through
an indirect stimulation of the process of oxidation, and
inducing a conversion of their albuminous constituents
into fat. This undesirable result belongs rather to the
toxic than to the therapeutical action of the drug. With
small doses, and with a systematic alternation of the
periods of administration with periods of rest from the
use of the drug, its beneficial advantages may be secured
without any risk. In this way it has been successfully
prescribed in chronic gout. The special influence exerted
by arsenic upon the skin and upon the nervous system,
the metal being abundantly found after poisoning in the
grey matter of the cord, is an argument for its administra-
tion which would appeal to the supporters of the nervous
theory of gout.

Sulphur is one of our most useful agents in gout as well
as in chronic rheumatism. The rationale of its action is
not thoroughly understood. Administered as an alkaline
sulphide or as sulphuretted hydrogen, it is a reducing
agent, and overdoses powerfully depress the nerve-centres,
producing respiratory and cardiac failure. Sulphur itself
in the uncombined state may partake of this property.
At any rate, it is an alterative of undoubted wvalue. Its
stimulating effect upon the skin, including its diaphoretic
action, has variously been regarded as as indication and
as a contra-indication. Some forms of eczema are de-
cidedly the worse for its use; nevertheless, it has some-
times been prescribed for this complaint. Individuals pro-
bably differ widely in their toleration. Similarly, its action
upon the respiratory membrane needs careful watching.
In the stage of hypersecretion bronchial catarrh is greatly
benefited by sulphur, but when the excessive flow has
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THE DIETARY OF GOUT AND GOUTINESS 551

In gouty glycosuria and diabetes the strict diabetic diet is|
not appropriate. Neither its coarse and indigestible sub-
stitutes for wheaten bread, nor its heavy supplies of meat,

are suitable for the delicate stomach of the gouty. If we

can subdue the gout, the glycosuria will lessen, or even
disappear. Thus, whilst the liver is treated medicinally,
the digestion should be humoured. Well-toasted bread
may be allowed, and sometimes even a moderate amount
of starchy food. Sugar .s best avoided ; but the skilful
ase of saccharin will enable the patient to enjoy some of
his favourite dishes without any harm. Here, again, a
periodical resort to a milk diet is much to be recom-
mended.

THE DIETARY OF CHRONIC GOUT AND GOUTINESS.

The average gouty person, whose condition is not that
of a confirmed invalid under constant medical supervision,
needs more than any other a clear notion of what 1s allow-
able and of what should be avoided. The following hints
may be of service.

Meat and fish may be taken daily, in moderation, but it
is much the safer rule to partake of them at separate
meals—fish for breakfast or lunch, and meat for dinner.
Neither salt meat nor salt fish is suitable. Salmon,
eels, mackerel, and other heavy kinds of fish, are not
desirable, and should only be indulged in occasionally.
Boiled fish is to be preferred to fried ; and the exquisite
flavour of perfectly fresh fish will be best appreciated
if sauces are wisely given up.

In the selection of meat, individual taste and digestive
power are the chief guide. If the latter is fairly good,
variety will be enjoyable and of use. Butcher’s meat,
which Dr. Mortimer Granville advocates to the exclusion
of white meat, has the advantage of a greater nutritive
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CLIMATE 565

to be found at seaside stations. Yet, although sea-air 1s
preferred by some, it may be doubted whether in many
cases a dry inland situation at a good altitude would not
be more beneficial. In summer the Swiss Alps are largely
resorted to with great benefit, and a visit to Switzerland
is wisely recommended at many foreign balnear stations as
a necessary complement of the cure. In winter the Alpine
resorts are not suitable for chronic arthritic gout with
fixation of joints. There are, however, cases of goutiness,
of visceral gout, and even of gouty neuralgia, which would
derive considerable benefit from a short winter season at
St. Moritz during the months of January, February, and
March. Age and inability for active exercise are absolute
contra-indications. But among the younger and relatively
active subjects there are many to whom the exhilarating
effect of the dry and pure air, of the brightness of sky and
of the intensity of solar radiation, and the invigorating
effect of the long-continued frost, would prove of greater
value than the merely protective virtues of the Mediter-
ranean resorts.

Increased capacity for exercise is among the special
recommendations of the Alpine treatment; and the
respiratory indication to which we have referred is ful-
filled unconsciously, owing to the great demands made
by the rarefied air upon the respiratory muscles.

Although perspiration is not usually noticeable, the
dryness of the air promotes insensible exhalation from
the skin, and the cutaneous indication is not altogether
neglected.

In spite of its many advantages, this tonic treatment
is only suited to a limited number of subjects, and calls
for judicious selection of cases.

Patients ready to submit to the more radical measure
of a long residence in the altitudes, to an active open-air
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"SLEEP AND REST IN BED 577

A neglect of this saving clause of rest for the heart
explains the failures and the damage too often observed as
a result of a good method, badly applied. Independently
of any systematic exercise, mid-day rest is often needed
by overworked subjects, and the best time for taking it is
immediately before the mid-day meal or the afternoon tea. A
useful instalment of cardiac rest is also gained by men of
sedentary occupations by making a practice of sitting
when at work with the feet and legs supported in the
horizontal position.

SLEEP AND REST IN BED.

Long hours in bed are undesirable in chronic gout or
goutiness, tending to relax when stimulation is wanted,
and to encourage the habit of dozing, which may destroy
the aptitude for sound sleep. The boon of deep sleep is
one to be jealously guarded. Tea and coffee should, for
that reason, be avoided by most patients after five o’clock
in the afternoon. The best sleep is not always that which
lasts the longest—quality making up for a less duration.
Adequate exertion during the day is the means to secure
it. The hours of sleep should not, however, be stinted:
at least seven hours are necessary; an eight hours’ sleep
is ample,and this allowance should not usually be exceeded.

Insomnia, the prevailing cause of which is dyspepsia,
may also be induced by the wilful neglect of hygiene.
The habit of sleep is capable of cultivation, but it may
easily be lost by over-fatigue of the brain and late hours.
Again, insomnia may be brought about by excessive indul-
gence in morning slumbers. A rigid rule of early rising
soon restores in these cases the capacity for sound sleep.

Early risers need a brief period of sleep in the day. It
should be obtained, if possible, before lunch. The indulgence
in a long sleep after meals is strongly deprecated in most
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