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Traese pages owe their origin to the suggestion
in the Quarterly Review. In writing them, I have
assumed that the theories of Professor Liebig were
probably true, because most of them seemed to me
founded on facts which are well known, and to pos-
sess the evidence of simplicity in a high degree. 1
have tried to add something to that probability by
shewing their application to gravel and gout.

In the Chapter on Gout, it will be seen how far
practical experience at different times has sanctioned
the conclusions to which these theories lead us.

In the Second Part, on Caleuli, I have given
Berzelius’s remarks upon them as nearly as possible
in the words of the German Edition of his Hand-
book, with some additions which appeared useful.
I thought this would be more valuable than a state-
ment of what had occurred to others, and to myself,

in the examination of Caleuli. With regard to
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CHAPTER I.

ON THE URIC ACID DIATHESIS.

By the constant changes which take place in the
body, some substances are produeced which ean be
of no further use, and must therefore be removed.
Of those which are thrown out, we may, speaking
generally, say that acids, highly nitrogenised sub-
stances, and salts are carried off by the kidneys.
In the state of health the excess of water in the
body is thrown off with them, and is sufficient to
retain them in solution, and a deposit takes place
in the urine, only when the nitrogenised substances
are produced in excess, as compared with the water,
or when they do not undergo those changes which
they usually do, or when the acids which effect the
solution of the salts are wanting.

The deposit assumes different forms aceording to
the substances of which it consists ; it may be either
in the form of a fine powder, that is without de-
finite form, or with a definite form in erystals or
crystalline masses. Those substances which have
no definite form, and which render the water thick,

B



2 THE URIC ACID DIATHESIS.

muddy, or milky, consist of urate of ammonia and
phosphate of lime with phosphate of ammonia and
magnesia.

Those which have a definite form, appearing as
erystalline masses, or gravel, alone or mixed with
the fine powdery deposit, consist of uric acid,
oxalate of lime, and phosphate of ammonia and
magnesia.

The deposit assumes different colours, according
as it is mixed with different ecolouring matters; all
the substances which form urinary coneretions being
perfectly white when they are obtained pure.

By the term uric acid diathesis is intended that
state of the system which produces a constant de-
posit in the urine of urie acid, either free, or com-
bined with some base. It is usually red, more
rarely yellow, and most rarely white. It is entirely
soluble in alkalies, and when it consists of the
urate of ammonia, it is soluble by heat alone. The
constancy of its occurrence indicates disease; for in
the state of health such a deposit will occasionally
take place.

With regard to the state in which the urie acid
occurs in the urine, there is a difference of opinion
between Dr. Prout and Berzelius ; first, with regard
to the frequency and to the form of urate of am-
monia ; and, secondly, with regard to the nature
of the substance with which it is occasionally co-
loured. Dr. Prout believes that the urate of am-
monia exists as such always in the urine ; and that
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it forms an amorphous sediment, which is oecasion-
ally tinged with different shades of pink in conse-
quence of the formation of purpurate of ammonia,
which is produced by the action of nitrie on urie
aeid.

Whilst Berzelius thinks that the urate of am-
monia is not generally present; that when it is so,
it forms, when erystallized, large angular crys-
tals; and that usually urie acid exists in the urine,
which has some peculiar power of holding it in
solution: and he also thinks the oceasional colour
does not arise from purpurate of ammonia, but
from some modification of the ordinary colouring
matter. As these questions have been mueh dis-
pated, T will give Berzeliug’s words in an appendix.

With regard to the colour, I think the arguments
of Berzelius are very sufficient; but on the other
question, during the last five years in which I have
constantly examined such sediments in St. George's
Hospital, I have much more frequently found that
the red sediment is redissolved by heat alone, than
Berzelius appears to have found it. At any rate, a
sediment soluble by heat alone is that which most
frequently oceurs in Londen ; it is more rarely that
the sediment is met with which is soluble in alka-
lies but not by heat alone; and the statement of
Berzelius, that the more distinetly erystals ean be
recognized, the more impurity there is from bases,
does not at all agree with the observations I have
made with the microscope, using a high power,

B2



4 THE URIC ACID DIATHESIS.

nor with the microscopic drawings given by Dr.
Prout of urie aecid and urate of ammonia, nor with
those of Dr. G. Bird in the Guy’s Hospital Reports
for April, 1842, in which there is a statement, that
uric acid erystallizes in eight different forms. This
must lead to the supposition that uric acid alone
was not examined, but also some eombinations
of it with other substances, which have not been
distinguished.



CHAPTER II.

ON THE PRODUCTION OF URIC ACID FROM THE
ALBUMINOUS TISSUES.

By the albuminous tissues are to be understood
those, which consist of a substance, which when
analyzed shews that it contains nearly the same
elements in an hundred parts as albumen does; or
in other words, which can be represented by nearly
the same formula as the albumen of the blood, or
white of egg: these tissues, like albumen or fibrin,
consist of protein combined with sulphur, phospho-
rus, and phosphate of lime, and like these, they
may undergo metamorphosis: thus, the muscular
tissues may be supposed in the living body to divide
into other substances, as albumen or fibrin might do.

ALBUMEN OR FIBRIN.

—— e — —

[ i

Urate of Ammonia.  Sulphur. Pnrmﬂﬂm Phosphorus. Cholelc Acid
me.
CEREE T ey
Urea, Carbonic  Sulphuoric Phosphoric  Carbonie  Carbonate of
Acid atnlii. Ak, Acid. Ammonia.
1
Carbonate of Sulphaste, Phosphate.
Ammonia.

The ultimate products being the result of the
action of oxygen on those substances which were
first produced.
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Now this diagram may be also taken to repre-
sent the production of the urate of ammonia from
the albuminous tissues, and in it the second or
lower products shew the substances which may ap-
pear in the secretions when oxygen can act on the
first products; the urea, sulphuric aecid, and phos-
phorie acid being thrown out by the kidneys, and
the carbonic acid by the lungs.

We can have no idea of life continuing without
perpetual change, which is evident from the never-
ceasing muscular action, respiration, secretion, and
absorption. The constant production of urie acid
is a consequence of these changes. The albuminous
tissues gradually divide into different substances,
some useful, others useless, and these last are re-
moved from the body, though for their more easy
removal they may, as in the case of urie acid, under-
go further changes. At present we must consider
the urie aeid as arising directly from the albumin-
ous tissues, that is, without any other substance be-
ing previously formed, from whieh the urie aeid is
afterwards produced. We have, as yet, no proof of
a previous stage.,

The causes which hasten or retard the changes
which oecur in these albuminous principles in the
body, render a statement of Professor Liebig’s views
necessary. He considers, that the cause of change
in the albuminous substances is the chemical action
of oxygen, whieh takes place only when the resist-
ance which the vital foree of living parts opposes to
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this chemical action is weaker than that chemieal
action itself,

This vital power requires for its manifestation a
high temperature, and is diminished by muscular
motion, p. 243 : so that in equal times, and tempe-
ratures, the amount of change in the albuminous
tissues may be taken to be direetly proportional to
the amount of muscular action, p. 245; and in
equal times, with equal musecular action, if we sur-
round a part of the body with ice or snow, there
occurs more or less quickly, in consequence of the
loss of heat, an aceelerated change of matter, p. 252.
We may indirectly promote change by hastening
the formation of the ultimate products from these
tissues. This may be done by increasing the action
of the oxygen, by inereasing the blood globules, and
by abstaining from non-azotised food, also by giving
alkali to promote the formation of bile (or choleie
acid), and by giving an excess of albuminous food,
which may supply the waste of the tissues, p.259.
The oxygen of the atmosphere is the proper active
external cause of the waste of matter in the animal
body; it acts like a foree which disturbs, and tends
to destroy the manifestation of the vital force at
every moment. The resistance which the vital
foree opposes to its action is very different in dif-
ferent stages of life, and varies with all the differ-
ent states and cireumstances in which the body is
placed ; and when the opposition ceases, the phe-
nomena of death appear when the oxygen combines
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with all the tissues of the body according to the
affinity which it has for the different substances of
which they consist.

These are the views of Professor Liebig, from
which it follows that the less resistance the vital
power makes to the action of oxygen, the greater
will be the amount of change, and the more urie
acid will be produced in the albuminous tissues:
and the resistance being diminished by musecular ae-
tion, and low temperature, these will also produce
an excess of urie acid. By overcoming the resist-
ance by increasing the amount of oxygen, the same
effect will be produced. So that much oxygen, a
low temperature, and much muscular exertion may
be looked on as the causes of an exeessive produe-
tion of urie acid from the albuminous tissues.

From this it follows, if the urie acid underwent
no change, but appeared in the urine in the same
quantity as it was formed in the albuminous tissues,
that our object would be to inecrease the resistance
of the vital prineiple, and to lessen the action of
oxygen; but though in the treatment of the urie
acid diathesis it is of primary importance to increase
the resistance of the tissues to the action of oxy-
gen by avoiding all that tends to reduce the vital
powers, and by tonics, and sometimes even by stimu-
lants; yet it will be shewn to be even more impor-
tant to promote further changes in those substances
which arise from the tissues, that is, to effect a
change in the urie and choleie acids ; and that a de-
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posit containing urie acid can rarely oceur as a con-
sequence of excessive changes taking place in the
albuminous tissues, for whenever there are very
rapid changes a large quantity of oxygen will usually
be absorbed, which will effect a further change on
the urie aeid, which results from the aetion on the
tissues ; and the metamorphosis of the urie acid will
be more ready and complete, the greater the quan-
tity of oxygen present.

If oxygen be in excess, urie acid will no longer
appear in the urine, but urea will be formed in
large quantities. We have an actual proof that no
uric acid appears in the urine when there is ex-
cessive change of the tissues in carnivorons animals
which live on albuminous principles alone, and ab-
sorb mueh oxygen, and whose urine yet contains no
uric acid; although in these, as Professor Liehig
has pointed out, the changes in the tissues, in order
to support the function of respiration, must be far
more rapid and extensive than in man or in grami-
nivorous animals. So that in carnivorous animals,
though the greatest quantity of uric acid must be
supposed to be produced in the albuminous tissues,
vet, in consequence of the changes which it under-
goes, by means of the excess of oxygen in the sys-
tem, none of it appears in the urine.

This is far otherwise in those carnivorous animals
which take in little oxygen, or in which the oxygen
is prevented acting on the urie acid in consequence
of an excess of non-nitrogenous food being eaten.
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This is seen in the boa constrictor, which makes use
of searcely any voluntary museunlar action, and is
kept in a warm atmosphere; a considerable quantity
of urie acid is produced by the changes in the tis-
sues, whilst in consequence of the small quantity of
oxygen which is absorbed, no further change takes
place, and all the urie acid appears as urate of am-
monia in the urine. Some urate of ammonia, un-
der almost all cirenmstances, appears in the urine of
man, in consequence of the quantity of non-nitroge-
nous substances in his food, and the supply of fat
which exists more or less in all renders it almost
impossible for that excessive action of oxygen to
take place, by which all the uric acid is changed
into urea, excepting indeed in some diseases, as
seurvy, or phthisis: though perhaps from the great
vascularity of the museular tissues, it may be sup-
posed that all the uric acid which arises from their
metamorphosis becomes changed into urea, and so
possibly none of the uric acid which appears in the
urine may be derived from this souree: or perhaps
only when the blood is excessively loaded with non-
nitrogenous principles on which the oxygen acts
more readily (from the vital power offering less re-
sistance) than it does on the tissues of the body or
on the highly nitrogenised urie acid : indeed, whilst
the non-nitrogenous principles exist in the blood in
excess and undergo those changes which render
them fit for the process of respiration, no execessive
action of oxygen on the albuminous tissues can take
place.
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Thus Professor Liebig considers that alcohol may
hinder the changes in the tissues of the body: and
muscular exertion has been used as a means of cure
in that state of system which arises from the exces-
sive use of alcohol. Whilst then an excess of the
non-nitrogenous prineiples exist in the blood, if a
large amount of oxygen be absorbed this will not
cause a rapid change in the tissues, nor thus give
rise to an execess of uric acid. And usually, when
an excess of oxygen is present in the blood, before
it acts on the tissues it would first effeet changes
in the uric aecid, so that though the urine would
have a higher specific gravity than usual, and an ex-
cess of urea would exist in it, still no deposit of urie
acid would take place, it having all undergone a
further change from the action of oxygen. This is
seen in phthisis,® which disease Professor Liebig

* This view of some connection between phthisis and exces-
sive action of oxygen was published by Dr. Beddoes in 1793.
He says, ** Is there not an excess of oxygen in the system of con-
sumptive persons 7" May not pregnancy retard consumption in
consequence of the feetal aeration depriving the general system of
some oxygen? The clearness of skin in persons disposed to
phthisis is a general observation, Fourcroy tried the inhalation of
oxygen in twenty patients, who became much worse, whilst Priestly
mentions some cases in which great benefit was derived from in-
halation of carbonic acid, These form Dr. Beddoes’s chief argu-
ments ; to which might be added the usual disappearance of all
fat ; the state of the appetite, the activity of the brain, the bene-
fit derived from a milk diet, from cetaceum, from the popular
remedy of lard and milk, from Iceland moss, and karrigeen.
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thinks is induced by an excessive action of oxygen
on the different tissues of the body, and in phthisi-
cal patients, a deposit of uric acid or urate of am-
monia is very rare, probably in consequence of the
excess of oxygen acting on the urie acid before it
attacks the tissues. So that although the urie acid
is formed from the albuminous tissues, and in greater
quantity when the amount of action of the oxygen
is greatest, still then the uric aecid itself will also be
acted on by the oxygen, and no deposit of this sub-
stance will appear in the urine.

The injury which results from any lowering cause, as excessive
mental or bodily exercise, from a course of mercury, from insuf-
ficient food ; all direct us to some relation between phthisis and
the excessive action of oxygen. A want of power to render the
non-nitrogenous substances which are taken as food serviceable
for respiration may at some future time be found to be a cause
of this disease.



CHAPTER ITI.

ON THE PRODUCTION OF URIC ACID FROM THE
GELATINOUS TISSUES.

Proressor LiepiG states, that the changes which
these undergo must be at their surface only. This
cannot apply to the skin, though it does to other
membranouns tissues, to which a smaller quantity of
oxygen is taken; and in these it must be expected
that the changes should proceed more slowly, than
in the more highly vascular tissues; and if any-
where the urie acid after its production underwent
no further change, we should expeet it to be in
these tissues in which but little blood ecireulates,
whenever the small quantity of oxygen which they
receive happened to be lessened. Now it is in the
cellular tissue around the joints, in the cartilages of
the joints themselves, and more rarely in the sub-
stance of the skin, or thrown out as a powder on its
surface, that urate of soda has actually been found.

This is actual demonstration of urie acid, formed
by the changes which take place in these tissues.
It does not occur always, because usually there is
sufficient oxygen to change it into a more soluble
substance, and thus to enable it to be removed ; but
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when from long continued execess, and from little
exercise, the oxygen does not act, then the urate of
soda remains as a deposit.

The gelatinous tissues differ so much in the com-
position of 100 parts from the albuminous or fibri-
nous tissues, that it is impossible that they can be
changed into the same constituent substances. DBut
the composition of chondrine differs only from that
of albumen, in containing more oxygen. So that
in certain states of the system at least, it may be
supposed that cartilage and albumen undergo the
same changes,

The formula which Professor Liebig gives as cor-
responding most nearly to the analysis of gelatine
is, CpN;Hy;0y5, deducting from this one equivalent
of urate of ammonia C, N,H.O; there remains
CeuHgOp  But the formula for fat is Cyul 0,

So that we may suppose that gelatine, by giving
up four atoms of oxygen, might be converted into
urate of ammonia and fat; this may be represented
thus:—

Gelatine = C,N :-Hz:.-Du] e IC"’N ;H;0; = Urate of Amm.

_4 Ong‘E“ _ —0| J._l{lcgg Hﬂ]{}g —_ Fﬂ-tu
CauNH; 0, CuNH,; 04
ar
GELATINE.
, | |
Urate of Ammonia. Oxygen. . Fat.

A similar result to the above is obtained by
taking the formula C ,H,N. O,  In which the
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carbon is taken at 48 instead of at 52 as in the
first formula.

The formula for chondrine differs from that for
albumen or fibrin, only in eontaining more oxygen,
if we omit the exceedingly small quantities of phos-
phorus and sulphur; and therefore, if a part of its
oxygen be separated from chondrine, we may sup-
pose it to be eapable of change into choleie acid,
and urate of ammonia, thus:—

Chondrine= C H,N,O, m} {CMH, N,0; = Urate of Amm.
—3 Oxygen = C H_-_,N 0,; = L Choleic acid.

C',HI'I*_.NQDH {-:J.HHI-I]' HDE
or by diagram, thus :—

CHoNDRINE,

P,

| | |
Urate of Ammonia. Oxygen. Choleic acid.

Whether this metamorphosis and giving off’ of
oxygen from the gelatinous and cartilaginous tissues,
always takes place in this way when the body is in
the state of health, is not known : but it is known
for certain, that the urie acid is actually found in
those who are gouty, in whom there is a want of
oxygen to effect the changes which are required;
and that the gelatinous and cartilaginous tissues in
these circumstances should part with the oxygen,
and thus give rise to these produets, is in the highest
degree probable. Perhaps in the state of health
the following diagram may represent the changes in
the gelatine.
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Gelatine - [‘HNEH.:TU,._J Cy HeDi=lFat:
4 Water = H,0, N H; = gﬁ;r;?lma.

J:'lﬂ.. N,H; O,

2 Oxygen = (0] C; 0,; = 6 Carbonic acid.

GagN_;I'!mﬂ:q C:ﬁNa H.'!-l D 15

That is, gelatine, with the addition of four equi-
valents of water and two of oxygen, may be con-
verted into fat, ammonia, urea, and carbonie aeid ;
and the oceurrence of fat in the cellular tissue may
perhaps be regarded as rendering this view more
probable.  The chondrine, also containing more
oxygen than albumen, would require less oxygen, in
order to undergo the same metamorphosis as the al-
bumen does when it obtains a larger supply of oxy-
gen. We arrive then at the conclusion, that at
least, whenever an insufficient quantity of oxvgen is
present, uri¢ aeid may be produced by the meta-
morphosis of the gelatinous tissues.



CHAPTER 1V.

ON THE CHANGE WHICH THE URIC ACID UNDER-
GOES AFTER ITS FORMATION.

IT has been shewn, that urie acid may be pro-
duced from the gelatinons, as well as from the
albuminous, tissues: that from the changes which
take place in the tissues, urie acid may be formed.
If it were possible for all the uric acid which is
formed to be excreted without undergoing any fur-
ther change before it is thrown out, then the amount
of change in all the tissues might be indicated by
the amount of urie acid thrown out of the body, and
we could only lessen the quantity of urie acid which
might be exereted, by hindering the changes which
take place in the tissues; and thus only could we
prevent the uric acid diathesis. But the urie
acid being a substance extremely complicated, by
the action of oxygen and heat, readily undergoes
changes, by which it is converted into substances of
comparatively great solubility, which are conse-
quently with much greater ease removed from the
body. |

Professor Liebig shortly states some of the
changes which urie acid may be made to undergo

r
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out of the body, thus: *“ When urie acid is sub-
jected to the action of oxygen, it is first resolved, as
is well known, into alloxan and urea: a new supply
of oxygen acting on the alloxan, causes it to resolve
itself either into oxalic acid and urea, or into ox-
aluric and parabanie acids, or into carbonie acid and
urea. This may be represented by the following
diagram.

Trie acid = €} -
Urie acid = C‘HN.H..DL} [CHNquDm= alloxan

4 water = HOp =
2 oxygen = 0. ]‘CENQH,D“ = urea
C
UlnNJHsGJ: II.FN-IHﬁUlz
which equal
C}IN:H-iGﬂ = urca 9 & rea
C,N,H,0, = urea b

GIDNJHHOIE
But C,0; 4 O = 3 (C.0;)
— 3 oxalic acid,

and C,0, 4+ O, = 6 (CO,)
= 6 carbonic acid.

From this it is seen, that if four equivalents of
water and three equivalents of oxygen are added to
uric acid, it may ultimately divide into urea and
oxalic acid; and if four equivalents of water and
six of oxygen are added, it may divide into urea and
carbonie acid. So that if a full quantity of oxygen
is given to the urie acid, carbonic acid and urea may
be obtained ; if a smaller quantity, oxalic acid and
urea; and if none is given, the acid remains un-
changed.
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Such changes can be effected in the laboratory,
by submitting urie acid to heat, oxygen, and water ;
and it is by these three agents that similar changes
are effected in the body. Even long exposure of
impure urate of ammonia to the action of the
oxygen of the atmosphere seems to effect a echange
of the uric into oxalic acid. Thus guano, the
excrement of sea Dbirds, when in a fresh state,
was examined by Dr. Fownes, and it contained
oxalate of ammonia with a trace of earbonate,
undecomposed urie aecid, brown organic matter,
and water: a second quantity was examined also,
and found to contain oxalate of ammonia with a
little carbonate, organic matter, and water. It eon-
tained no urie acid. * The last specimen,” says Dr.
Fownes, p. 37 of the Proceedings of the Chemieal
Society, May 17th, 1842, «is evidently older and in
a more advanced state of decomposition than the
other. The presence of a large quantity of oxalate
of ammonia is a curious fact, and was early noticed.
There can be no doubt that this substance owes its
existence, in some way or other, to the uric acid
contained in the excrement of the sea birds. We
can easily imagine that in this mass of putrefying
substance, kept in a moistened state by the dews of
night, a decomposition of a peculiar kind may be set
up in the urie aeid, and its gradual conversion into
new produets, among which may easily be oxalate
of ammonia, effected perhaps somewhat after the
following fashion :—

c 2
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Cy 0; = 2 eq. oxalicacid.
H,N. = 2 ammonia.
C 0, = 1 carbonie acid.

Uric acid = C,H,N.O, J

4deqwater= H, 0,;= [

leq.oxy. = )

CsHN,Oy CiHgNyOy

This view, it must be remembered, is merely hypo-
thetical ; but it is borne out by the facts.” The
oxygen is by far the most important agent in these
changes ; and we owe much to Professor Liebig for
redirecting attention to it. Ile has shewn, that the
quantity inspired varies with the temperature, dry-
ness, and density of the air; and that it is carried to
all parts of the body is rendered certain by the
experiments of Magnus.

Professor Liebig has also shewn, that the waste
of matter and the production of animal heat are
both dependent on the absorption of oxygen. The
water is both necessary to furnish its elements for
the production of alloxan and urea, and also to keep
those substances which are formed in such a state as
may enable the oxygen to act on them most readily,
whilst the heat renders the chemical changes more
rapid and more ecomplete. In the state of health, it
would seem that these agents are in such quantities
as to be sufficient to change the greater part, or
even all the urie acid; but in general only the
greater portion has undergone these changes, as a
small quantity of urie acid, compared with the quan-
tity of urea, is obtained from human urine. But at
other times these agents may not be in sufficient
quantity, and this applies chiefly to the oxygen, be-
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cause it is searcely possible for water to be deficient
in any organic body ; and as regards heat, we find it
to be nearly constant in man under all ordinary cir-
cumstances. So that when there is a want of
change in the urie acid, it may in almost every case
be taken as the sign of a deficiency of oxygen; and
this may be regarded generally as the cause of the
uric acid diathesis ; though if ever the quantity of
water is insufficient to keep the urie acid in solu-
tion, the quantity of deposit will inerease.

We are now able to see on what the quantity of
urie acid which is actually thrown out of the body
depends ; for it is not possible for the urie acid to
vary, excepting,

Ist. With the quantity produced in the body.

Zndly. With the quantity changed before it is
thrown out.

And supposing none to be changed, or the quan-
tity changed to be constantly the same, then the
quantity thrown out by the urine will vary directly
as the quantity produced by the metamorphosis of
the tissues, If, on the contrary, we suppose the
quantity produced to be constantly the same, then
the quantity thrown out will vary inversely as the
quantity which undergoes a change in the body ;
because the more uric acid that is changed, the less
will remain to be thrown out.

I have endeavoured to shew, that if ever there
should be an excessive production of urie aecid in
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consequence of a rapid change in the tissues, result-
ing from an excessive quantity of.oxygen, then,
when the oxygen is in excess, the whole of the urie
acid which is produced will be acted on and
changed, as has been shewn, into urea and carbonie
acid ; and, therefore, no deposit will appear in the
urine when an excessive quantity of urie acid is pro-
duced, by means of an increased action of the
oxygen on the tissues ; so that we have generally to
consider only the quantity which is changed in the
body, as influencing the quantity of urie acid in the
urine ; and this general law may be thus stated:
the quantity of urie acid which is thrown out of the
body varies inversely with the quantity which under-
goes a change in the body.

On looking to the agents which effeet this change,
it is seen, that oxygen is the most absolutely neces-
sary, and that the other agents, the heat, water, and
alkali, are chiefly nseful, inasmuch as they enable
and promote the action of the oxygen on the urie
acid in the body. Thence it may be coneluded, that
the quantity of uric acid which is thrown out varies
inversely with the amount of action of the oxygen ;
and thus the problem of the cure of the urie acid
diathesis depends, tonics being excepted, on the
question, how the urie acid in the body ecan be most
acted on by oxygen, how it ean be changed into
urea and carbonic acid. It appears that this may
be done—



IN THE URIC ACID. 23

Ist. By giving a large supply of oxygen,
as by exercise,
by cold air,
and by medicine, as nitrous oxide water and iron.

Zndly. By diminishing the quantity of other sub-
stances, on which the oxygen acts more readily than
on the urie acid; that is, substances consisting of
hydrogen, carbon, and oxygen only :

as by abstaining from these as food,
by removing them by aperients,
and by sudorifics.

drdly. By keeping all the uric acid which is pro-
dueed in solution,
by water,
and by alkalies.

I shall say a few words on each of these points,
quoting such parts of Professor Liebig’s book as I
think sufficient ; but I would refer the reader to the
book itself, which will repay the study which may
be given to it. And, 1st. An increased amount of
oxygen may be taken into the body by exercise, be-
cause “ the consumption of oxygen in equal times
may be represented by the number of respirations,”
and “ the number of respirations is smaller in a state
of rest than during exercise or work.” So that the
amount of oxygen which is absorbed is least when
sleeping, and greatest on exertion. The same may
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be effected in a smaller degree by cold air; * for air
is expanded by heat and contracted by ecold, and,
therefore, equal volumes of hot and eold air contain
unequal weights of oxygen.”

It is in the highest degree probable that the
amount of oxygen may be increased by means of
nitrous oxide. Professor Graham states, that when
in solution, it possesses none of those stimulating
properties which it exercises when absorbed as a gas.

By Professor Liebig’s theory of respiration, the
red globules are the ecarriers of oxygen, and the
number of these may be increased by some prepara-
tions of iron. Hence it may be supposed, that iron
may oceasionally be an agent in increasing the
amount of oxygen which is taken to the capillaries,
and thus a part of the great benefit which is some-
times derived from such tonies in the urie acid dia-
thesis must be explained ; though more may per-
haps be gained by these medicines rendering the vital
powers more capable of resisting the action of the
oxygen on the tissues of the body.

2ndly. The action of oxygen on the urie acid may
be increased by lessening the compounds of hydro-
gen, carbon, and oxygen in the body ; and this may
be done by abstaining as much as possible from that
food which Professor Liebig calls non-nitrogenised,
or, the “elements of respiration.” These sub-
stances serving for the support of the animal heat
combine with oxygen readily ; and thus, when exist-
ing in considerable quantities in the body, they hin-
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der the action of the oxygen on the urie acid, which
would otherwise be changed into urea and carbonic
acid. So that when these principles exist in the
body in great quantity, the urie acid does not un-
dergo any change. These principles in Liebigs
table are,

Fat, Sugar of milk,
Starch, Pectine,

(Gium, Bassarine,
Cane sugar, Wine,

Grape sugar, Beer.

Those which are liguid, or are capable of being
dissolved, as gum, sugar, pectine, wine, and beer, as
soon as they are taken into the stomach, are ab-
sorbed by the veins; whilst those which are inso-
luble, as the stareh and fat, must become dissolved
before they can be taken in; and this is effected in
the starch, by its being changed into sugar and ab-
sorbed by the veins ; and in the fat, probably by its
combining with an alkali from the bile, and being
carried in by the lacteals.

The starch forms a very considerable part of our
food. It begins to change into sugar when it is
taken into the stomach, and by degrees the whole is
rendered soluble.  The time this oeccupies varies
with the state of the stomach (the mucus of which
is the catalitic agent which effects this change), and
with the quantity of starch. Usually it continues
only a few hours after a full meal, and therefore,
during this time, the quantity in the blood is larger
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than at other times. Hence probably it is, that
there is them less action on the urie aecid, and we
consequently find the greatest deposit of uric acid,
or the urates, takes place after a large meal, and
continues for some hours. The oxygen may aet on
the sugar and fat, and convert them into earbonie
acid and water, or these substances may first under-
go some further change before they combine with
the oxygen.

Professor Liebig seems to think that this is the
case in graminivorous animals, and that the liver is
the organ by which it is effected. Perhaps more
accurate observation of that disease in which the
sugar, from some cause not undergoing any change,
is thrown out unoxydised in the urine,* and of that
somewhat analogous disease which produces the
cystic oxide caleulus, in which frequently fat ap-
pears in the urine, and a large quantity of sulphur,
carbon, and hydrogen passes off uncombined with
oxygen, may hereafter throw some light on this
point. How many substances exist in an unoxy-
dised state in the eystic oxide caleulus, may be seen
from the following hypothesis of its composition.

* And it is worth observing, that many have considered this
to be a disease of the liver; Dr. Willis says (Urinary Diseases,
p. 220): ** The bile would seem to have been remarkably impli-
cated in every case, for this fluid, when particularly examined,
has always been found to possess acid instead of its natural alka-

line re-action, and to be of a very pale yellowish colour, and pe-
enliarly fluid.”
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4 Atoms of cystic oxide = 4 (C;N H; 0, 8,)

which equal
CoN,H, 0, = 1 atom uric acid.
H; 8; = 8 atoms sulphuretted hydrogen.
C:. H, = 2 atoms carburetted hydrogen.

C, H,; O, = 2 atoms lactic acid.

quﬂq H'.‘d-DltEn =4 {GBN HED¢52)

These substances require no less than 68 equiva-
lents of oxygen to convert them into such as are
formed in the healthy state : that is, 32 equivalents
of oxygen to change the sulphuretted hydrogen into
sulphurie acid and water; 6 equivalents to convert
the carburetted hydrogen into earbonie acid and
water ; 24 equivalents combining with lactic acid
to form ecarbonic acid and water; and 6 equiva-
lents of oxygen and 4 equivalents of water being
required for the conversion of the urie acid into
urea and ecarbonie acid.

The next means which we possess for inereasing
the action of oxygen, is by diminishing the quantity
of those substances on which the oxygen acts, by
aperients, and particularly by those medicines which
produce a seeretion and evacuation of bile. The
bile may be looked upon as consisting of highly car-
bonaceous substances, which Professor Liebig con-
siders to be re-absorbed into the system ; these, when
acted on by oxygen, he supposes partly to give rise
to the animal heat. Other physiologists look on the
excretion of bile as supplementary to the exeretion
of carbonic acid by the lungs: thus Carpenter’s
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Physiology, p. 425 : * By the liver the carbon is ex-
creted in the form of a fluid, whilst by the lungs it
is thrown off' in a gaseous form.”

There is a very evident connection between the
amount of bile removed from the system, and the
amount of urie acid in the urine. Thus we find in
serpents, and some birds, which appear to throw out
a very small quantity of bile, the urine which they
pass consists almost entirely of urate of ammonia ;
and we find in diseases of the liver, where little
bile is thrown out, a large quantity of urate of am-
monia is deposited in the urine.

In rheumatism and gout, we find those medicines
which aet on the liver greatly lessen the deposit of
urate of ammonia. In one case of deposit con-
nected with disease of the liver, the urine became
clear with each purgative dose of calomel: authori-
ties might be multiplied on this point. Galen says,
* Those are to be purged whose urine contains gra-
vel or a sediment.”

Whether we agree with Professor Liebig, in think-
ing that these medicines remove the carbonaceous
substances from the bowels before they can be re-
absorbed, or believe with others, that our medicines
merely increase the quantity secreted and carried
out, makes no difference in the fact, that by purga-
tives we lessen the quantity of carbon in the blood,
and thus we permit a freer action of oxygen on the
urie acid.

Those emetics which produce bilious vomiting
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act in exactly the same manner. We may also di-
minish the quantity of non-nitrogenous compounds
in the blood by sudorifiecs. For the perspiration
contains probably both lactates and acetates, sub-
stances which are compounds of earbon, hydrogen,
and oxygen :—for acetie acid = C, Hy O,, and lactic
acid = C; H; O;: the first, therefore, requiring ten
equivalents of oxygen, and the latter twelve, to be
converted into carbonic acid and water. By sudo-
rifics these lactates and acetates are removed, unde-
composed, from the blood, and thus the oxygen which
would have been necessary to change them into car-
bonates is left to aet on the urie acid. The great
benefit which is oceasionally experienced from su-
dorific medicines is not thus, perhaps, sufficiently
accounted for, because the quantity of these sub-
stances which ean be removed by perspiration can-
not be supposed to be very great.

Perhaps we may hereafter find reason to believe
with Liebig, that oxygen actually diffuses itself
through the skin into the blood, in the same way
and at the same time that the carbonie acid diffuses
itself through the skin into the air; and this exere-
tion of carbonie acid would be greatly increased
when the membrane is moist, on aceount of the
solubility of that gas in water.

This view of the absorption of oxygen by the skin
is not new. I find it in an Essay on Bathing, by
Sir A. Clarke, 1820, in a note, p. 101: “ Some
writers and practitioners are of opinion, that the
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cutaneous vessels, particularly of those parts of the
body which are exposed to the air, absorb oxygen
from the atmosphere, which causes, in some con-
stitutions, eruptions of the skin.”

But this diffusion of oxygen through the skin is
as yet by no means generally allowed to exist, al-
though in Henry’s Chemistry, Vol. IT. p. 358, it is
said, “ If the hand be confined in a portion of atmo-
spherical air or oxygen gas, it has been ascertained
that the oxygen disappears, and is replaced by a
portion of carbonie acid.”

ordly. The uric acid may be acted on in an in-
creased degree, by keeping it in solution; and this
must be done from the time of its produetion in
the ultimate tissues. We must distinguish between
that good which the water effeets by holding the
uric acid in solution in the capillaries of the body,
and that apparent good which is effected by hold-
ing the urate of ammonia in solution in the urine,
and thus occasionally preventing those deposits
which errors of diet might occasion. Some might
think this sufficient, but in speaking of stone it will
be shewn, that it is not only of great consequence
to prevent sediment, but even to remove, if possible,
any excess from solution, inasmuch as a solution
which is nearly saturated with urate of ammonia
will give a deposit as soon as any nucleus is formed.
That the action of oxygen on substances in solution
is much greater than on solid substances, is a con-
sequence of the far larger surface and much greater
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closeness of contaet, into which the particles can be
brought when in solution; and the insolubility of
urie acid in any dilute fluid, exeept alkaline water,
renders it the only liquid which can be used.

It is in the use of some medicines which aet as
alkalies that the most decisive proof of the power
of the oxygen to combine with non-nitrogenous
substances in the blood is seen. Thus we give by
the mouth, eream of tartar = C; H, O,,+ KO 4+ HO,
it passes through the blood, and we find in the urine
Cy O+ K O+ H, O, that is, it has been changed
into carbonate of potash and water, which could
only take place by its combining with 10 equiva-
lents of oxygen which have been inspired : for it will
hereafter be shewn, that the same change takes
place when a solution of this substance is absorbed
by the skin: thus shewing that the change does not
take place in the stomach. Sulphuret of potassium
also, when given by the mouth, was found in the
urine by Woehler in the form of sulphate of potash.
We may even, perhaps, consider the change of ben-
zoic acid into hippurie acid as a process of oxid-
ation ; for benzoie acid with urea and oxygen eon-
tains the elements of hippurie acid, earbonie acid
and water. Thus—

2 Benzoicacid = Cy;, Hy0p CasN Hmﬂm = 2 Hipp. acid.
Ul'ﬁﬂ. _ Gg N: H D: lLﬂ .“ = 22 Carb.acid.
48 Oxygen = _[ H; O; = 8 Water.

CuNg Hy Oy CguNe HyOpe
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or if we suppose the benzoie acid to combine with
ammonia and oxygen thus—

Ammonia —

24 Oxygen -

Benzoie acid = C,y H,;,0, “l [' C\sN H; O, = Hippur. acid.
H:: I lcm U;m. = 10Carb.acid.
Oy H, O, = 5 Water.

CslN Hmﬂm CxN Hmﬂm

Citrates and acetates, when given by the mouth,
are found to be changed by the action of oxygen into
carbonates, and in this form they appear in the
urine ; and on this account, these salts of the vege-
table acids are found to be equally efficacious as the
carbonates or free alkalies, in effecting a change in
the urine ;: whilst sometimes these disagree far less
with the stomach than potash or soda. It is pos-
sible, that in the blood all alkalies combine with the
albumen, and that it is this compound dissolved in
the water of the blood, which keeps the uric acid in
solution in the capillaries of the body. The more
alkaline the water is, the greater will be its power
of dissolving the urie acid ; any large excess of water
which may be taken into the blood rapidly passes
off by the Kkidneys, and keeps in solution whatever
urate of ammonia may have passed off unchanged.

Professor Liebig seems to think, that the appear-
ance of uric acid in the urine of different animals
varies with the quantity which the animals drink;
but perhaps it may more generally be stated thus, the
signs 4 and — being taken for “much ™ and « lit-
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tle” respectively, and the sign = for “are caused -
by,” then,

1IN THE URINE. I¥ THE RLOOD.
l— - : e [ Fﬂn-:}iltﬁm;lﬁlt’mﬂ.
+ gt 7y |+ Reaimpmme oty | [y St o Sat:
= 0 ] — Exercise.
l— 1%?::. J = Water and alkali,
and,
IN THE URINE. IN THE BLOOD.

[— Non nitrogenous. food.

: = Non-nitrogenous principles, « + Secretion of the liver.
— Urle acid or }-— i 1:- [ L 1Secretion of the skin.
e + Oxygen. j

+ Exercisc.
4 Solvent. -+ Water and alkall.

Though other things remaining the same, no
doubt the quantity of urie acid deposited will vary
inversely with the quantity of water.®

* According to Mr. Bowman’s theory, the Malpighian bodies
excrete the excess of water. Hence their size might be some index
of the general relative excess of water which different animals throw
off, and thus also, under certain circumstances, of the quantity
of uric acid. Taking the mean diameter in the order of size, we
have, horse -'; of an inch, lion &;, man 1, hoa 1;, parrot
+45. It is curious, that the horse and lion excrete no uric acid,

man in a state of health a little, and the boa a large quantity.
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CHAPTER V.

ON THE TREATMENT OF THE URIC ACID DIATHESIS.

It remains now to apply these principles to prac-
tice in those ecases which may be comprehended
under the term urie acid diathesis; and first with
regard to exercise. This should be always regn-
lated, as far as is possible, by the fatigue produced.
That which eauses perspiration, in addition to the
actual benefit gained thereby, always evidences con-
siderable exertion, and, consequently, inereased re-
spiration. Henece exercise which produces perspi-
ration is the most beneficial ; and this the more
so the colder the air is, because thereby a greater
amount of oxygen is absorbed. From this we can
judge of the value of different kinds of exercise,
always stopping short of great fatigue, which might
depress the vital powers, so as to admit of the pro-
duction of an excess of urie acid. It was an ancient
remedy to exercise the lungs by frequent respira-
tions ; and it has lately been recommended by Dr.
Holland on entirely different views. The greatest
benefit which can be derived from it is, by increas-
ing the amount of oxygen which is absorbed ; and it
is with this view that reading out loud may be
recommended, in which, though the respirations are
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few (something more than half the ordinary num-
ber), still they are far deeper and more complete,
and by them more oxygen is taken into the system.

Sleep, tending as it does to render the respira-
tions as light and as few as possible, should be in-
dulged in only so far as is necessary to repair the
fatigue which exercise has produced.

Hot rooms should be avoided:; but in warm
countries and warm seasons, thongh we do not in-
spire so much oxygen as in cold places and seasons,
yet there is less inelination to take a large quantity
of food, and the seeretion of the skin is increased ;
so that it is probable that these counterbalance each
other, and in this respect there is little influence on
the urie acid diathesis.

Nitrous oxide water, known also as oxygenated
water, is sold by most chemists in London, and it is
the best diluent in these complaints.®* Soda water,
though so frequently recommended becaunse it is
supposed to contain soda, very rarely contains any
alkali, but consists of ordinary water, with carbonie
acid forced into it ; so that, excepting for the quan-
tity of water, it is in no way beneficial ; and in this
respeet it is not so good as ordinary fountain water,
inasmuch as the atmospherie air suspended in the
latter is better than the carbonic acid in the former.
Water, containing nitrous oxide gas, is both bene-
ficial for the gas as well as for the water.

* Having been found beneficial when states of defective ox-
ygenation exist.

D2
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By the various preparations of iron we may also
inerease the amount of red particles in the blood,
and thus influence the quantity of oxygen which is
absorbed.

Perhaps the greatest practical benefit has been
derived from the sesquioxide of iron: and as, ae-
cording to Liebig, it is in this state that the iron
exists in the red colouring matter of the blood,
there seems to be some reason why this medicine
should be preferred to other preparations of iron;
not, indeed, that it should be given in the enormous
doses which have been recommended, by which the
whole intestinal canal becomes loaded, but in mode-
rate doses, and in such a state as we know offers the
least impediment to its absorption; that is, in the
minutest state of subdivision. To eflect this, it
should be given newly precipitated from some solu-
ble salt of iron; as, for example, from the sesqi-
chloride or per sulphate of iron, from which hydrated
peroxide of iron may be formed by the addition of
carbonate of ammonia or soda. Some, indeed, seem
to think (and the endeavour to introduce new solu-
ble salts of iron seems to countenance this view),
that iron can be absorbed only when given in solu-
tion ; but though we are unable to explain it, yet the
fact is certain, that minute particles of mercury and
iron can be absorbed. We may still agree with
Sydenham, who says, “I have been fully satisfied,
by frequent experience, that the bare substance per-
forms cures sooner and more effectually than any of
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the common preparations of it; for busy chemists
make this as well as other excellent medicines
worse, rather than better, by their perverse and over
officious diligence.”

I come now to the treatment by diminishing the
non-nitrogenous principles in the blood, in which 1
would try to give rules which are founded on the
principles of Professor Liebig’s physiology.

It has been shewn, that the substances which
contain no nitrogen, by combining with the oxygen
which has been inspired, hinder the action on the
urie acid ; and it is highly probable that no albumen
undergoes metamorphosis until it has served the
purposes of life. These are the first principles by
which the practice must be governed ; and hence by
far the most beneficial diet is a moderate quantity
of meat, with a much smaller quantity of bread.
The kind and quantities of both must be regulated
by experiment and consideration of the habit and
exercise of the patient.*

The quantity of starch in flour, as compared with
animal food, renders it unsuitable to live only on

* BSo many objections have been made against an animal diet,
that it may be well to give Dr. Wilson Philip’s words in the
sixth vol. of the Medical Transactions, p. 212. He arrives at the
following conclusion from a number of experiments, viz.: “ That
a diet composed of a large proportion of animal food tends fo
lessen the deposition of lithic acid, and to increase that of the
phosphates.” Theory and practice seem at length likely to agree
on the long-disputed point of diet.



98 THE TREATMENT OF THE

bread. Meat alone would be far more beneficial ;
but in most people the process of respiration almost
requires some substance which contains no nitrogen,
though it should be taken in small quantities only.
If the quantity of bread be small, the quantity of
animal food may be proportioned to the exercise
and the state of the body; for thus the changes
- which are going on in the tissues will be repaired,
' and the oxygen, finding but little non-nitrogenons
substance in the blood, will act more readily on the
urie acid, changing it into urea and carbonie acid.
Sugar and starch comprehend much the largest part
of those substances in vegetables which can be
absorbed ; nitrogenous and oleaginous substances are
present generally in small quantities, though the re-
lative amount of these principles varies much in dif-
ferent species. Thus potatoes and rice are amongst
those in which most starch is found, and these are
therefore most inadmissible, whilst in greens and peas
there is mueh more nitrogenous matter, which in peas
is similar to cheese. Fruits usunally contain large
quantities of starch and sugar: on this account
apples and pears are most objectionable.

Far more minute rules for diet may be given
when the Third Part of Professor Liebig’s work
appears, on “the analysis of all articles of diet, and
the study of the ehanges which the raw food under-
goes in its preparation.” Then, for the first time,
will it be in the power of the physician to preseribe
a rational system of diet, which now, when the
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patient possesses observation, is best left to his own
experience.

Among non-nitrogenous substances, fat must be
ineluded. If the formula for this is taken, as
CyuHO, then 31 equivalents of oxygen are re-
quired in order to convert this into earbonie acid
and water, and by taking this substance as food, so
mueh oxygen is prevented from aecting on the urie
acid. Butter is only the fatty particles of milk,
separated from the albuminous and watery parts:
this must on no account be taken in execess. Gela-
tine, which forms the prineipal eonstituent of soups
and jellies, may be used as a partial substitute for
meat ; but as the albuminous tissues cannot be
formed from it, it cannot be entirely substituted for
it without the strength failing.

For drink, the oxygenated water has been men-
tioned as best, then water which has been distilled,
and therefore contains no substances whatever in
solution; and on this account it is, generally speak-
ing, the best solvent: that is, it can hold more in
golution and remove more from the body than ano-
ther water which, when drunk, already contains
some substances dissolved in it. But this water
cannot be procured everywhere, and therefore it is
desirable to point out how the best drinking water
can be obtained. Some direct it to be filtered ;
and this removes all the substances which are sus-
pended in the water, but none of those which are
dissolved in it. These cannot be stopped by the
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filter, but they pass through with the water. Others
direct that the water should be boiled : this boiling
drives oft’ carbonie acid gas which was dissolved in
the water, and gave it the power of holding car-
bonate of lime (chalk) in solution ; so that by boil-
ing carbonate of lime is deposited, and all other
substances which were suspended in the water be-
come more aggregated, so that they are more
quickly and more entirely deposited.

But neither this method nor that of Dr. Clarke.
who removes the free carbonic acid gas by adding a
little more lime, causes any other salts of lime which
may be dissolved in the water to be precipitated.
To effect this, a few grains of carbonate of potash or
soda should be added to the water before boiling,
and the boiling should be continued for some mi-
nutes. DBy this means, these salts of lime will be
decomposed, and sulphate of potash and soda, or
chloride of potassium or sodium in very small quan-
tities, will exist in the water after it has been filtered
or the chalky sediment has been allowed to settle to
the bottom. Good fountain water, or soda water,
are far better than beer and wine, which are objee-
tionable for the spirit and sugar which they contain.
The spirit is a substance which may be represented
by C;HgOs. and the sugar by C,;H, 0Oy the first
requiring 12 equivalents of oxygen, and the last, 24,
to convert them into earbonie acid and water. The
excess of sugar and acid in home-made wines ren-
ders them more injurious than foreign wines or spi-
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rits, of which gin and whisky most certainly also
retard oxygenation, yet, by producing an excess of
water in the urine, they cause that deposit which
arises from the want of action of the oxygen to be
dissolved, and thus the evil which they and other
substances ocecasion is for a time coneealed. '
We can also diminish these non-nitrogenous
bodies in the blood by aperients which act on the
liver, These will be found more particularly useful
when the deposit is dark-coloured ; indeed, the
deeper the colour the less action there is of the
liver. We see that when no bile is removed from
the liver, the deposit is more deeply coloured than
at any other time. Of such medicines, calomel,
aloes, colchicum, and eoloeynth are beneficial, both
in large and purgative doses, and also when given
in such a way as to increase the secretion of the.
liver. Hence the efficacy of blue pill as an alter-
ative. A compound of aloes and colchicum was
boasted of by Rhasis, “ so far as to say that they ean
make such as are fain to ride to go on foot again.”
The use of these medicines as purgatives must be
judged of by their effeets and the strength of the
patient. No general rule can be given other than
that the stronger the patient, the more active may
be the dose, and the longer it may be used ; but in
all cases any continued course of mercury should be
avoided, and perhaps it is as well to use it only in
cases of necessity. That it promotes changes in the
system, even more rapidly than alkalies, 15 un-
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doubted ; and from this its beneficial as well as in-
jurious action results, and by this is explained why
many have found air and exereise alone accomplish
that for which a course of mercury had been pre-
seribed.

Sudorifies are oceasionally given with great advan-
tage. With regard to baths generally, their action
may be considered to be on the nerves and on the
blood, and on each the aetion is of two kinds : thus
on the nerves there may be a stimulant or sedative
action, and on the blood they are capable of remov-
ing substances from it, and of enabling them to he
absorbed into it. These modes of action depend on
the state of the system, the temperature, and the
substances which are dissolved in the bath. In one
point of view the skin may be looked on as an ex-
pansion of the nerves of sensation ; and by acting on
the nerves of sensation, the whole system may be
influenced. The following is a most interesting ex-
treme case which admits of no other explanation :
“ On the 10th of April, 1777, we got near enough
to Sandy Hook to make a signal for a pilot; and
when the gun was fired, although every possible
precaution was taken to prevent the effects of the
shock on the scorbuties, two of them died instantly.”
—Thompson on Scurvy, p. 81.

The action of the bath on the nerves of sensation
depends on its temperature as well as on the state
of the system; thus, in some states, a warm bath
causes irritation, and in others it acts as a sedative,
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whilst the same is the ease with cold applications ;
and the greatest possible effeet on the nerves is oc-
casioned by a rapid change of temperature, as is
practised in Russia, or by causing it to strike the
nerves with force, as in the douche. The eold
douche most rapidly cools down the part to which
it is directed, and thus induces more changes in
that part. Thus Liebig, p. 253, says: “ Let us
suppose that heat is abstracted from the whole sur-
face of the body: in such ease the whole action
of the oxygen will be directed to the skin, and in
a short time the change of matter must increase
throughout the body.”

The removal of substances from the blood de-
pends also on the temperature of the bath and the
state of the system, and for this the vapour bath is
most efficacious, and has been popular from the
savages of North America and the peasants of Rus-
sia, up to the luxurious inhabitants of Pompeii.—
Kidd’s Physical Condition of Man, p. 116, 2nd Ed.

The absorption of substances by the skin does not
appear to depend on the temperature, but on the
state of the system, and on the substances which
are contained in the bath. This method of treat-
ment is usually neglected by physicians, though
from time to time attention has been directed to it.
A great part of the benefit derived at Teplitz by
those subject to the gout depends on the absorp-
tion of alkalies by the skin. That these actually
enter the system, even when used as a foot bath,
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as the physicians there assert, is confirmed by the
following statement of Professor Liebig, p. 62.
“The acetate of potash given as an enema, or simply
as a bath for the feet, renders the urine alkaline—
Rehberger in Tiedemann’s Zeitschrift fur Physio-
logie, TI. 149 :” and the change which the acetie
acid here undergoes cannot be conceived, without
the addition of oxygen, as it is converted into car-
bonate of potash. It is in the state of carbonate
that the alkalies exist in the waters of Teplitz, and
if the acetates are absorbed and converted into car-
bonates, and in this form appear in the seeretions,
there can hardly be a doubt that the earbonated
alkalies are also absorbed and act on the blood and
secretions, as the physicians at these and other baths
believe. See also Absorption by the general Surface,
Miiller’s Physiology, p. 251.

When the system is saturated with moisture the
same amount of absorption cannot be expected as
when a large quantity has been removed by the se-
eretions during the night, and on this account, prae-
tical experience has directed the baths to be taken
early, before food ; and it has been remarked, that
the effect of the bath is much lessened if the waters
are drunk previous to it. Theory points out there-
fore that two kinds of baths, used in immediate
succession, would be of the greatest benefit in the
urie acid diathesis. This is the vapour bath, to re-
move water and acid substances from the blood, and
immediately afterwards an alkaline water bath, by
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which alkaline water may be taken into the blood.
[ am not aware that this plan has been hitherto at-
tempted, but the benefit derived at Teplitz renders
its success highly probable.  Warm elothing, more
especially flannel, should be constantly worn in order
to promote the excretion from the skin.

The next point in the treatment that must be
attended to is to keep all the urie acid in the ulti-
mate textures in solution. This may perhaps be
effected by water and alkalies. When these or
their carbonates are given, they should be taken and
dissolved in water at least an hour before food, in
order that they may not interfere with digestion
but though these medicines may relieve the com-
plaint, they never ean ecure it ; and being too often
the only means employed for the cure of the urie acid
diathesis, their continuance becomes absolutely ne-
cessary for the patient. I believe these medicines
are the least necessary part of the treatment which
I have laid down, and it would be well for all to try
what may be effected by diet and exercise hefore
they resort to alkalies ; which may in some ecases,
perhaps, be the cause of an inerease in the quantity
of urie aecid: this appears to be the opinion of Pe-
lonze in his late report. However, those who are
weak and unable to take exercise may gain great
temporary benefit from their use, always remember-
ing to take the least possible quantity, that they
may be the more easily relinquished.
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When the urine deposits erystals of urie acid,
which may be recognized by their insolubility by
heat, when they are soluble in an alkali, then alka-
lies are required to neutralize that acid which has
set free the uric acid, and it must be given in such
quantities as is found requisite to combine with all
the urie acid which is formed, when the deposit will
either disappear altogether, or be changed for the
urate of ammonia, which is soluble by heat alone
without the addition of any alkali. But by eare in
diet to abstain from all vegetable acids, a erystalline
deposit of urie aecid will rarely ocecur, although the
amorphous deposit of urate of ammonia will do so
from the eauses which have been mentioned, even
though no acid food or drink whatever be taken.

In connection with alkalies I think it will be well
to say a few words on salt, from which the alkali in
the blood is most probably derived. Salt ean by no
means be considered only as a luxury, but as a sub-
stance as essential to life as nitrogenous and non-
nitrogenous food and water. Without salt, or some
other mineral substance which can be substituted
for it, as chloride of potassium, no solid substance
could be taken into the system; nor, if it could be
taken into the blood, could the albumen there be
retained in solution ; nor could the changes which
are requisite for life take place in the tissues; nor
could any bile be formed. As hydrochlorie aecid is
found in the stomach, and soda in the bile and blood,
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it must be supposed that there exists some power in
the body by which the chloride of sodium is de-
composed.

Dr. Prout, in his Bridgewater Treatise, p. 496,
supposes this to be electricity, and compares the
liver and the mucous membrane of the stomach to
the poles of a galvanie eircle. By whatever means
the decomposition of salt takes place, the fact is
highly probable ; and that a certain quantity of al-
kali, which is liberated in consequence, is employed
in the formation of bile, and thus at least, second-
arily, is necessary for the changes going on in the
body, can searcely be doubted. Liebig says, p. 161,
“ The presence of free muriatie acid in the stomach,
and that of soda in the blood, prove beyond all
doubt the neecessity of common salt for the organic
substances,”

The effect of salt in promoting the action of oxy-
gen on the substances in the body is seen in the
fact, that no animal ecan be fattened if it is able to
obtain much salt, and the experiment used to be
fearfully tried in the navy. The habits of sailors
when on board ship, excepting only their spirit
drinking, are exactly those which promote the ac-
tion of oxygen in the greatest degree; and when
long fed on salt meat, which furnishes an abundant
supply of alkali to the blood, whilst they are de-
prived of non-nitrogenous food, an execessive action
of oxygen on the tissues of the body takes place,
and when this is long continued the seurvy appears,
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the salt hastening the rapid changes in the tissues,
Very soon after the discovery of oxygen, and when
the study of organic chemistry was scarcely begun,
when vegetables were thought to be a means of sup-
plying oxygen to the body, a want of oxygen was
said to be the cause of scurvy. See Dr. Trotter’s
Observations on the Seurvy, 2nd Edit. Dr. Bed-
does inelines to the same theory. The want of co-
agulation of the blood, which he contrasts with that
in phthisis, may be explained by the excess of alkali
and salts in this disease, whilst in phthisis, from the
large excretions, they can exist only in small quan-
tities.

By diminishing the amount of alkali in the blood,
and by giving non-nitrogenous food, the seurvy is
cured, or prevented, in consequence of such sub-
stances being acted on instead of the tissues of the
body. No other explanation can be given of the
benefit which arises from vegetable acids, from fresh
vegetables, from sugar, wine, beer, wort, treacle,
potatoes, &e., all which have been used with the
best effects. It is also a striking fact, that the
scurvy makes its appearance after a storm, when the
seamen have undergone violent exercise.—DBeddoes,
p. 50. It is extremely probable that when excess
of alkali exists in the blood, the vegetable acids, in-
stead of passing through the system, combine with
the alkali; and the salt which is formed, after being
converted into ecarbonate by the action of oxygen,
is carried out of the system. In all respects the
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seurvy may be looked on as exaetly the converse
disease to gout; and the freedom of sailors from
calculous affections (according to the Medico-
chirurg'. Tran®., Vol. XVI. p. 103, not one case of
stone oceurred from 1st of January, 1816, to 1st of
January, 1829, in which time there were 331,000
men employed in the naval serviece) is explained by
the eauses which render them liable to scurvy.
There are few persons now to be found who would
call in question the efficacy of lemon juice in seurvy,
and probably not many who would mention any
thing more likely to produce a fit of the gout in one
disposed to it than punch made with much lemon

juice.



CHAPTER VI.

ON THE GOUT.

It will perhaps be more useful here, instead of
relating single cases which have derived benefit
from the mode of treatment which these views have
pointed out, to shew how physicians and others, from
the earliest ages to the present,have employed a prae-
tice corresponding to that which has been here in-
sisted on, though in searching for the causes of the
benefit which has been derived they have generally
neglected all consideration of the part which the ae-
tion of oxygen plays in the eure of these diseases.

Gout is the invariable result of the long continu-
ance of the urie acid diathesis ; and if we look to
what is stated by authors on the causes and reme-
dies in gout, a ready explanation of the mode of
action of both will be given by these views of Pro-
fessor Liebig’s; according to which it is most pro-
bable, that great weakness and inordinate muscular
exertion may increase the amount of metamorphosis
in the tissues, and thus give rise to new substances,
which must be oxydised in order to be removed,
whilst excessive eating, sleeping, and want of ex-
ercise, constipation, vegetables, and little secre-
tion by the skin, all produce the same effect,—all
lessen the amount of oxidation which is necessary to
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remove those substanees which result from the me-
tamorphoses of the tissues of the body.

1t will be found that physicians in all ages have
insisted upon some of these as the cause of gout,
and have recommended the opposite of these, as
temperance, early rising, moderate exercise, alkalies,
and medicines which act on the liver and the skin,
as the means of cure. In the language of Professor
Liebig, they have declared that the want of oxygen
is the cause of gout, and the promotion of its action
the only means of effecting a cure, or of hindering a
return of the complaint.

Thus Galen says: “ Though in the time of Hippo-
crates eunuchs were not afflicted with gout, yet they
are now, in consequence of too mueh sloth and in-
temperance. Truly in the time of Hippocrates, on
account of their temperance and extreme modera-
tion, on the whole few suffered from gout; but in
our times luxury and indulgence being so much in-
creased that it is impossible they can be more so,
the number of those who have the gout is infinite.”
—~Galen, Comment on Aph. xxviii. seet. 6.

“ You eannot give much relief to those who are
incontinent, drunkards, or gluttons, either by purga-
tives or by bleeding ; but if they follow your direc-
tions, you will- benefit them most by bleeding early
in the spring, and then paying attention to exercise
and diet."—Galen, Treatise on the Cure of Diseases
by Blood-letting, cap. vii.

In the medical observations of Schenkius, p. 681,
there are many cases under the head of ** Rich men

E 2
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living in luxury, ease, and indulgence, becoming
poor, are freed from their gout by a sparing diet and
bodily exerecise.”

Sydenham, in his Treatise on the’ Gout, says:
“ All digestive remedies whatever, whether courses
of physie, or diet, or exercise, are not to be taken up
by the bye, but must be used constantly and daily
with the greatest diligence: for he that for many
years together has indulged himself in surfeiting and
drunkenness, and neglected his wonted exercises,
and is worn out by sloth and negligence, or by hard
study, or continual or intense thinking, or by some
other errors of life, he labours in vain, endeavouring
to drive away this disease by this or that remedy or
regimen now and then used.”

“ But the exercise of the body is more advantageous
than all other things that are used to hinder the
indigestion of the humours, which I reckon the
chief cause of gout. If this be omitted, nothing
which has already been found out will do any good.
But whether any one eats flesh sooner or later,
great care must be taken that they eat no more
during the fit than is necessary to sustain nature :
and though the pain as well as the unfitness for mo-
tion may seem to contra-indicate exereise, which I
have commended above all things, yet this labour
must be undertaken. DBut it is to be observed, that
it is best to use exercise in a good air; namely, in
the country and not in the city. The same exercise
does somewhat prevent the stone, which an easy life
most eommonly causes.”
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Sir W. Temple, himself also a sufferer from the
gout, says, “ The plenty of their fortunes from those
great employments, and the general custom of living
in them at much expense, engage men in the con-
stant use of great tables, and in frequent excesses
of several kinds, which must end in diseases when
the vigour of youth is past, and the force of exer-
cise, which served before to spend the humour, is
given over for a sedentary and inaetive life. These
I take to be the reasons of such persons being so
generally subject to such aceidents (gout) more than
other men, and they are so plain, they must needs
oceur to any one that thinks”—Sir W. Temple's
Works, Vol. IT1. p. 241, Edit. 1770.

“ Tt (the gout) hardly approaches the rough and
the poor, such as labour for meat and eat only for
hunger, that drink water either pure or just dis-
coloured with malt.”—P. 258.

“ The rhyngrave who was killed last summer be-
fore Maestricht told me his father, the old rhyn-
grave, had been long subject to the gout, and never
used other method or remedy than upon the very
first fit he felt to go out immediately and walk,
whatever the weather was, and as long as he was
able to stand. If it continued or returned next day
he repeated the course, and was never laid up with
it.”—P. 257.

“ Let the disease be either new or old, and the re-
medies either common or of foreign growth, there
is one ingredient of absolute necessity in all cases.
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For whoever thinks of euring the gout without tem-
perance, had better resolve to endure it with pa-
tience.”—P. 261. “ But that which I call tempe-
rance, and reckon so necessary in all attempts and
methods of curing the gout, is a regular and simple
diet, limited by every man’s experience to his own
easy digestion, and thereby proportioning as near as
can be the daily repairs to the daily decays of our
wasting bodies.”—P. 263.

Cullen considered that a eure was impossible by
medicines, but that it may be entirely prevented by
constant bodily exerecise and by low diet.

Some have extolled sudorifies, others medicines
which act on the other seeretions, as colehicum and
mercury ; others have trusted to alkalies, and others
to abstaining from acids. I have shewn how these
probably promote the action of oxygen, and thence
the benefit derived from them in the treatment of
gout; but whilst diet is neglected, no remedy will
effect much either in the way of prevention or of
cure. In this respeet we may approve of the Ho-
meopathie attention to diet, which, in the large class
of cases included between indigestion and gout, has
proved more efficacious than medicine.

In Austria a mode of treatment has been revived
which, in those who ean endure it, is most beneficial
in the diseases which may be included in the urie
acid diathesis, as indigestion, Dbilious complaints,
gout, theumatism, and skin diseases. At Griffen-
burg, in Austrian Silesia, under Priesnitz, the action
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of oxygen is promoted to a most beneficial extent
in these diseases, but to a no less disastrous one in
the opposite class of diseases, which arise from too
much action of oxygen on the body, as in phthisis
and scorbutie eachexia. Until Professor Liebig di-
rected attention anew to the action of oxygen on
the human body, the causes of success and failure
were unknown. At Graffenburg, which is among
the mountains near Frieburg, the greatest possible
action of the skin is produced by baths. Large
quantities of water are required to be taken. Early
rising and a plain though not striet diet is ordered.
By these means the action of oxygen on the body is
promoted to a very great degree; * and death en-
sues if ever the system is no longer able to furnish
matter to resist the action of oxygen;” the condi-
tion of health consisting in an equilibriom among
all the causes of waste and of supply; “ and death
being that condition in whieh all resistance on the
part of the vital force to the aetion of oxygen en-
tirely ceases.”—Liebig.

There is much also of the treatment at Leaming-
ton which may be explained in the same way, and
thence the benefit which is in many cases derived
from it. At first, abstinence and drastic medicines
are ordered, and the strictest diet is enjoined, which
consists chiefly of meat with a small quantity ‘of
bread and no fermented liquids, and much exercise.
One hour’s walk at the least before each meal.
Large doses of iron are afterwards given. The
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waters containing, according to the analysis of Dr.
Thompson, a considerable quantity of common salt,
‘ehlﬂride of ealeium, glauber’s salt, and traces of iron,
would assist the more energetic measures of Dr.
Jephson in promoting the action of oxygen in the
body, which is soon indicated by the altered com-
plexion. In the opposite class of cases there exists
quite as much danger from this treatment as I have
stated above belongs to the water cure.

Many of the German baths, as Teplitz, Marien-
bad, Carlesbad, Kissingen, Emms, and Weisbaden,
are beneficial in gout, but not so much so as the
above plans of treatment, because the privations are
not so great, and the other means used for promot-
ing the action of oxygen are not so heroic; how-
ever, in the composition of the waters themselves
they are superior. The comparison between what has
been pointed out as the best theoretical treatment
of gout, and the results of practice, as stated in Dr.
Richter’s Eaux Thermales de Teplitz, Edit. 1840,
is as close as is possible.

It would seem that the drinking of alkaline or
earthy carbonates with small guantities of iron, as
well as warm baths of the same waters, that early
rising and exercise, that temperance and simple diet
and warm clothing, are nearly all the chief means
of promoting the action of oxygen on the body.
Indeed, exeepting purgative medicines and active
exercise, these include all the practice I have laid
down in the treatment of the urie acid diathesis,
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And in the cases in which purgative medicines and
strong exercise cannot be taken, and are not advis-
able, then the above practice would be the Dbest
that theory could point out.

At Teplitz, nearly two-thirds of the visitors suffer
from gout.—Dr. Richter, p. 106. The waters which
are drunk are the gartenquelle, which is eold, and
the hauptquelle, which is hot. The first contained,
according to the analysis of Ficinus, when ten pounds
of water were evaporated to dryness, 47 grains of
solid residue, of which 28-9 grains consisted of car-
bonated alkalies and earths, with a trace of iron.
The second spring contained 48-4 grains of solid re-
sidue, of which 32-1 are earbonates. Both springs
also contain chloride of sodium and potassium, and
small quantities of sulphate of potash and soda, which
are purgative salts. From three to six goblets of
these alkaline waters are drunk, with intervals of a
quarter of an hour between each glass, commencing
between six and eight in the morning.

The last of these springs, and others of nearly the
same constitution, are used as baths; as complete
baths as well as hip or foot baths, during from fifteen
minutes to an hour before breakfast. DBy this
means the amount of absorption is inereased, and 1
would here repeat, that even an alkaline foot bath
has been found to render the urine alkaline. After
the bath, perspiration is promoted, and warm elothing
is enjoined :—* Besoin de se vétir plus chandement
que de coutume:” p. 155.  Of the regulations with
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regard to diet, the two principal are temperance and
simple diet: “Deux de ses lois diététiques sont fonda-
mentales, la tempérance et une nourriture simple.”
On one point only do the principles which T have
set forth as increasing the action of oxygen differ
from the practice at Teplitz. Animal food is di-
rected to be lessened in gout : the reason for this is
given in note 88: “ Ces maladies (caleul, gravelle, et
la goutte) étant dues a la formation trop considera-
ble d’acide urique dans lorganisme, une alimenta-
tion animal comme toute substance azotée, ne peut
que favoriser cette formation.” This is directly
opposed to the experiments of Dr. Wilson Philip;
moreover, it is not from changes which take place
in the food, but from those which take place in the
tissues, that uric acid is produced. Exeess of ani-
mal food may eause a plethoric state, while vegeta-
ble food causes a deposit of fat, and hinders the
changes which might take place in the urie acid.
The above sketeh shews why Teplitz has proved
so advantageous in gout, and from these prineiples
we may deduce in what cases it will be most hene-
ficial. There the alkalies are absorbed by long-
continued baths, rather than by much drinking, and
but little purgative salts are contained in the
waters, whilst the country around is not so at-
tractive to those who take walking exercise as to
those who ride or drive. Hence those in whom the
gout is connected with obstructions of the liver will
gain more advantage from more purgative mineral
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waters, and those who are able to take exercise on
foot will find more inducements to it in other
watering places ; where also more alkali is absorbed
in consequence of more water being drunk, and
where the execretory action of the skin is a conse-
quence of exercise. Hence at Teplitz those who
are weak or unable to take exercise by walking, or
to endure strong purgatives, will find the greatest
relief, whilst those in whom the gout is accom-
panied by obstruections of the bowels or liver, and
who are strong, will find more benefit at Marienbad,
Carlesbad, or Kissingen.

In accordance with this, Dr. Richter says, that
these places are more efficacious “ 4 la goutte com-
pliquée de grands embarras des voies digestives ou
d’engorgements des viscéres du bas-ventre, et sont
préférables dans la goutte regulicre et sur des sujets
forts et robustes.” It is hardly possible for theory
and practical experience to agree more closely.

Some benefit is also derived from the mere travel-
ling to any of the German baths ; that is, passing so
many hours in the air eauses some increase in the
action of the oxygen. The sea-sickness or nausea
decreases the quantity of food, and sometimes re-
moves bile. The early rising and exercise, when at
the spring, inerease the amount of oxygen ab-
sorbed, and promote perspiration. The quantity
of water drunk, especially if it contains alkalies,
neutralizes acids, and enables the tissues and the
uric acid to be more acted on by the oxygen, to be
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retained in solution, and to be thrown out by the
kidneys.

All explanations with regard to the proximate
cause of gout have hitherto been unsatisfactory, and
indeed even now a perfect one cannot be given.
The older physicians thought that it depended on a
certain morbifie matter always present in the body,
and that this matter, by eertain eauses thrown upon
the joints or other parts, produces the several phe-
nomena of the disease. Cullen defined it as an
atony of the extremities. He says: “In some per-
sons there is a certain vigorous and plethorie state
of the system, which at a ecertain period of life is
liable to a loss of tone in the extremities. This is
in some measure communicated to the whole sys-
tem, but appears more especially in the funetion of
the stomach. When this loss of tone oceurs, while
the energy of the brain still maintains its vigour, the
vis medicatrix nature is excited to restore the tone
of the parts, and accomplishes it by exciting an in-
flammatory affection in some part of the extremi-
ties. When this has subsisted for some time, the
tone of the extremities and of the whole system is
restored, and the patient returns to his ordinary
state of health.”

In a treatise “upon gravel and upon gout,” pub-
lished in 1796, Mr. Murray Forbes supposes the
lithie acid is constantly present to a certain degree
in the cireulating fluids, and that it is preecipitated
by the introduction of other acids: and in this



THE GOUT. 61

manner he explains the influence of acid wines in
inducing gout. He conceives the circumstance
chiefly constituting this disease as being an inflam-
mation in parts of which the funetions have been
interrupted by the redundant acid precipitated.

The explanation which Professor Liebig’s views
lead to is, that gout is an inflammation in parts in
which the usual changes, which the oxygen effects,
are unable to take place, in consequence of an ex-
cess of the non-nitrogenous prineiples in the body ;¥
whilst rheumatism, or *“the universal gout,” scems
to arise from the changes being checked by the
action of eold on the skin.

Though this be the proximate cause of gout and
rheumatism, yet there are some points which must
be determined before the whole of the phenomena
of these diseases ecan receive a perfeet explanation.
Of these, one is the question whether the urie acid
is, in the state of health, produced in the ultimate
textures, aud there undergoes its changes into urea,
in which state it is carried to the kidneys by the
circulating blood (and the existence of urea in the
blood in Bright’s disease and in cholera is in favour

* This theory is only a step beyond the others which have
been given; all must be imperfect until the phenomena of inflam-
mation are understood : and though it may be shewn that inflam-
mation is probably only a limited process of oxidation, whilst
fever is the general one, and that the treatment of both is that

which hastens this process to a termination rather than subdues

it, still sufficient proof is as yet wanting, and though the word
inflammation is not understood, still ne hetter one can be used.
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of this view), or whether in the ultimate textures
some other substance is first formed from the tis-
sues, which, when it arrives at the kidneys, is there
changed into urie acid, and afterwards into urea, in
the way that has been pointed out. If this last be
the case, the substance out of which the urie acid is
formed must exist in the blood ; and it is amongst
those substances which are comprehended under the
term, indefinite extractive substances of the blood,
that search must be made for it.

The probability of some such substance existing is
increased by the most aceurate examination having
as yet failed to detect urie acid or urea in healthy
blood, which, if the first hypothesis, be true, must
exist there. It is probable that when “the question
is fairly driven,” chemistry will soon return an an-
swer. But whether it be urea, uric acid, or some
previons substance out of which these are formed,
which exists in the blood, the quantity is so small,
and it is so quickly removed and changed by the kid-
neys, that no satisfactory conclusion can be derived
from an examination of small quantities of blood.

Certainly in gout the one or other of these states
must exist ; either there is an excess of that sub-
stance which is capable of producing urie acid when
it comes to the kidneys, which is passed during an
attack of gout from the systemie eapillaries to those
of the kidney, and there gives rise to the excess of
urie acid which appears in the urine, or, what is per-
haps more probable, urate of ammonia itself (formed
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from the metamorphosis of the tissues) exists in the
blood in larger quantities than usual. One or other
must exist in the blood, during the fit of gout, in
larger quantities than in the state of health, and
from one or other the excess of uric aecid appears in
the urine ; and most probably it is the presence of
this substance in the eirculation, and the interrup-
tion by any causes, as cold, and weakness of circula-
tion, of the changes which it is undergoing in the
capillaries and in the kidneys, that produces the
phenomena of retrocedent and irregular gout.

The acid state of the secretions of the skin, the
stomach, and the urine in this disease, has led some
physicians to consider acidity as the cause of the
disease, and to dircet all their remedies to this point
alone ; but this state of acidity arises also from a
want of aection of oxygen on the non-nitrogenous
prineiples, that is, from the oxygen not being pre-
sent in sufficient quantities. In the state of health,
when enough oxygen is absorbed, the lactic and
acetie acid which are formed from the starch, sugar,
gum, and other non-nitrogenous food, are converted
into earbonie acid and water, the first by combining

with 12 equivalents of oxygen, and the last with
10, thus:—

Lactic acid = C;H;Os y  (C; Oy = 6 Carbonic acid,
12 Oxygen = 0,2}_{ H.0, 5 Water.

{'_;,r, H; O, Cy H; 0y
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and

Acetic acid = C,H,0, } { 0y = 4 Carbonic acid.
8 Oxygen H3 s = 3 Water.,

C.H.0;; L,HE{}”

But in gout the deficieney of oxygen renders such
changes impossible, and the acids which are formed
being only partly, and in some eases not at all, acted
on by the oxygen, remain in the body undecomposed
until they are thrown out in every possible way, to
the great relief of the system generally. This may
be seen by putting blue litmus paper to the skin,
when it is quickly reddened by the action of the acid
which is secreted, and an increased quantity of the
acid is removed by inereasing the action of the skin,
either by bath or by exercise. By soda, potash, or
magnesia taken as medicine, these acids are neu-
tralized, as well as by the carbonates of these alka-
lies which are decomposed, lactates or acetates being
formed. Hence the benefit which has been derived
from alkalies in gouty complaints, but it is only pal-
liative. Such treatment does not hinder the form-
ation of fresh lactic acid. To effect this, all the
substances from which the acid most readily arises,
that is, all non-nitrogenous food, especially starch and
sugar, should as far as possible be left off. and the
quantity of oxygen must be increased to effect a
change in that lactie acid whieh remains in the cir-

culation.
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By this action of oxygen, then, an explanation is
afforded of the effects of weakness, excessive sleep-
ing, excessive eating, of a want of exercise as well
as of inordinate muscular exertion, of vegetable
acids, and of aleohol, in the production of gout,
For the weakness and inordinate exercise tend to
the excessive produetion of urie acid, disposing to
and causing rapid changes in the tissues. Sleep
lessens the quantity of oxygen which can be ab-
sorbed, by lessening the number and strength of the
respirations, and in consequence the uric acid which
is formed is not changed. By excessive eating, the
blood becomes loaded, and contains an excess of
those prineiples which ean only be earried off by the
action of the oxygen. By acids, the urie acid is
rendered less soluble, and therefore less casily aected
on. Wines are injurious from the aleohol they eon-
tain, and acid wines are doubly injurious by both
acid and aleohol adding to the excess of non-nitro-
genous substances, for which the oxygen has a
greater affinity than it has for the nitrogenous
substanees.

Additional strength is given to this view, if on the
other hand we look to the mode in which gout is
cured or prevented. It will be seen that abstinence
alone will cure, by supplying no fresh fuel, whilst
the draught by respiration, that is, the supply of oxy-
gen, remains undiminished, and graduoally consumes
those non-nitrogenous (earbonaceous) substances
which had previously been heaped up so as to threa-

F
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ten to put an end to all action. Exertion inereases
the respirations and causes thus more oxygen to be
absorbed, and so more action takes place. Purga-
tives remove the bile, which contains an excess of
carbonaceous matter, on which the oxygen would
otherwise act to the hindrance of its action on the
nitrogenous substances; whilst alkalies and water
hold the urie acid dissolved, and promote the changes
in the tissues.

By these views, also, the relation of gout to acid-
ity, to urie acid, and oxalate of lime caleuli, is most
plain. They all arise from the same cause, the
want of action of oxygen. The calculus is only one
or two steps further than the gout towards the state
of health, towards that end which nature in most
diseases endeavours to attain ; for the evils to which
the urie acid would give rise if it remained, can be
prevented by its passing off unchanged, as in the
case of the urie acid, or only partially changed, as
in the case of oxalate of lime, though this is at the
risk of an accumulation taking place in the kidneys
or bladder ; and that head-ache, heaviness, wandering
pains, frequently come on when the aceustomed de-
posit of urie acid ceases, is well known to those
who constantly suffer from the uric acid diathesis.

In all constitutions predisposed to gout, the rule
of Sir W. Temple as regards diet is the most in ac-
cordance with reason. It is given almost in the
very words of Liebig’s language :—* Simple diet,
limited by every man’s experience to his own easy
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digestion, and thereby proportioning, as near as
well ean be, the daily repairs to the daily deecays of
our wasting system.” Some have restricted them-
selves to vegetable diet alone, but inasmuch as the
amount of animal food which is required to supply
the daily decays of the system is far less than the
amount of vegetable food which will effect the same,
and the benefit which is derived from temperance
may be taken to be inversely proportionate to the
quantity of food which is taken, therefore simple
and moderate animal diet, or a milk diet, will be
found far more efficacious than a diet consisting of
vegetables, which contain a large quantity of non-
nitrogenous prineiples. This will at least be the
best as long as inflammatory symptoms are absent.

When meat is inadmissible, bread is the best
substitute, on account of the large quantity of fibrin
(gluten), and the comparatively, as regards vege-
tables, small quantity of non-nitrogenous substance
(stareh) which it contains.

In the composition of the museunlar substance of
brown or white meats, fish or fowl, animal che-
mistry ean detect no difference, which may be prac-
tically applied by the physician. Those which are
fat must be avoided ; in other respeets, experience
will be the best guide.

I cannot possibly sum up the indications of treat-
ment in this disease, which the theoretical views of
Professor Liebig suggest, better than in the words

of the most practical and ecelebrated physician of
F2
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Germany, which state the general indications as
being,

“ 1st, To neutralize any diseased produets which
may be formed.

“ 2ndly, In proportion as they are formed, to cause
them to be removed, in order to prevent any ac-
cumulation which might cause a paroxysm.

“ 3rdly, To render the formation of any fresh
diseased products impossible.” — Schonlein’s Lec-
tures, 1838.

How these may best be fulfilled is the subject of
the chapter on the Treatment of the Urie Acid
Diathesis, to which I must refer in order to avoid
repetition here.



CHAPTER VII.

ON THE OXALIC ACID DIATHESIS; AND ON THE
PRODUCTION OF OXALIC ACID FROM URIC ACID.

1st. On the Owxalic Acid Diathesis.

ArTHOUGH 1t appeared, from the examination of
the urinary ealeuli in different collections, that those
which contained oxalate of lime bore a very con-
siderable proportion to those in which uric acid was
present ; and though the former has even been
found in some, as in the collection at Wurtem-
burg, more frequently than the latter, still the num-
ber of patients who suffered from the oxalic acid
diathesis seemed to bear the greatest disproportion
to the number of those in whom the uric acid dia-
thesis existed. The intermixture, and alternation
also, of oxalate of lime with urate of ammonia or
urie acid was found to be very frequent in caleuli.
No explanation ecould be given of these facts. The
one seemed to point to some intimate relation be-
tween these substances, to some origin from a com-
mon cause ; whilst the other appeared to prove, that
whenever oxalate of lime was formed, it almost
always remained and produced a caleulus. The
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researches of Professor Liebig have shewn the high
probability of the first conclusion, and the mi-
croscope in the hands of Dr. Bird*® has shewn the
error in the last, by detecting crystals of oxalate of
lime very frequently in the urine.

Usnally the diathesis has been recognized in con-
sequence of a small caleulus of oxalate of lime
being passed. Now, however, by means of the
microseope, the physician may much sooner obtain
evidence of this diathesis, which will be rendered all
but certain when a substance is obtained which does
not effervesce when mixed with a dilute acid,
though it does so after a moderate heat has been
applied, and again ceases to do so after exposure to
a strong heat, with which the ash becomes alkaline,
and when dissolved in water gives a white precipi-
tate with oxalate of ammonia.

2ndly. On the Production of Oxalic Acid from
Urie Acid.

The frequent intermixture in ecaleuli of urate of
ammonia and oxalate of lime shews some intimate
connection between the two, which, by the inves-
tigations of Professor Liebig, can now be explained.
In mentioning the changes which urie acid under-
goes, it has been stated, that oxalic acid may be
actually produced from urie acid whenever it is
subjected in our laboratories to the imperfect action

of oxygen.
* See Medical Gazette, July, 1842,



OF OXALATE OF LIME. 7l
The changes which take place may be repre-

sented thus (—

Urea (C;N;H, O,)
Alloxan (Cy N, H, Oy)

4 water = H,0,\ =

Uric acid = C,N,H, O,
2 oxygen = 0, {

CuN,H; 0 CwNH; Oy

which equal

C; N, H'O,
C, NzI'L'D;} = 2 urea

C 05 = Gy

CmN]HgUu
now C.0, = oxalic acid,
and C,0,, = carbonic acid.

From this it appears, that urie aecid, with the
addition of three equivalents of oxygen and four
equivalents of water, contains the elements of two
equivalents of urea and three equivalents of oxalic
acid; and when the urie acid is further oxydised,
that is, when six equivalents of oxygen are added to
it, then no oxalie acid is formed, but urea and car-
bonie acid; so that its produetion is, as it were, a
check in a natural process, analogous to what is
called by embryologists arrest of developement, the
cause of this eheck being a want of action of oxygen
on the urie acid.

In the oxalic acid diathesis, the oxydising process
i the body is carried a step further than it is when
the urie acid diathesis exists; but it still is stopped
short of the extent to which it is carried in the
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state of health. From this we may deduce rules
for the prevention of this diathesis, the object being
to increase the action of oxygen on the urie acid, by
which it may be changed into carbonie acid and
urea. It is only necessary here to refer to the
fourth Chapter, in which these rules are laid down.
Practical experience had established very sufficient
principles for the treatment of the uric acid diathe-
sis; but in the oxalie, the want of knowledge of
the most usual origin of the oxalic acid had pre-
vented any rational rules for its prevention from
being formed. It was known that sugar, by being
acted on by nitriec acid, might produce oxalic acid ;
and on this account some desired their patients to
abstain from sugar, others required that no lime
should be taken.

We can hardly expect any benefit from these
rules when it is known that the usual source of the
oxalie acid is from urie acid, and that it is absolutely
impossible to abstain from lime in some form or
other, as it exists in almost every thing which is
taken as food and drink. 2ndly. Though it is pos-
sible that sugar, and perhaps other substances of
the non-nitrogenous class, may, by imperfectly com-
bining with oxygen, in the body give rise to oxalic
acid (and it will be especially interesting to inquire
whether this takes place at any time in the course
of diabetes, or in diseases related to this, in which
there seems to be a want of oxydation of the
non-nitrogenous substances), still the oxygen has
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evidently a much stronger affinity for the non-
nitrogenous than for the nitrogenous substances in
the body, and thus the process of oxydation is far
more frequently incomplete in the latter than in the
former ; so that we should expect oxalic acid gene-
rally to arise from the insufficient oxydation of the
urie acid, and much more rarely from sugar; and
the alternation of this substance with urie acid in
caleuli, and the ease with which it is formed from
urie acid, leads to the belief that this is the usual
origin of oxalic acid. The free oxalic acid passing
off by the kidneys meeting with the phosphate of
lime, which is secreted both by them and by the
mucous membrane of the urinary passages, decom-
poses it, and oxalate of lime is the result.

The same thing happens when oxalic acid is
taken, as such, in the food ; if free, like tartarie acid,
it passes off at the kidneys, and combines with the
lime which it afterwards meets with. If taken in
combination with alkalies, like tartarie acid, it would
probably be decomposed.

The eauses, then, of this disease are in most cases
similar to the causes of the urie acid diathesis.
Both diseases may be referred to insufficient oxyd-
ation, and the treatment must consequently be the
same in both. So that it is here sufficient to refer
to the chapter on the treatment of the latter: but
there is one point which requires separate notice,
and this is the lime.

There ean be no doubt whatever that if no lime
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existed in the body or was taken into the system,
no oxalate of lime could be formed ; and it is highly
probable that an excess of lime in the system may
induce the formation of oxalic aeid; but some lime
is necessary for the bones and the membranes, and
it is taken into the system in all solid and liguid
food. Now, though it is impossible to obtain food
absolutely free from it, and thus to hinder all form-
ation of fresh oxalate of lime, still by rendering it
as free as possible, the rapid increase of a caleulus
may be prevented. Perhaps of all substances water
is the easiest to render pure, and it is that which
usually contains most lime. On this account, in the
oxalic acid diathesis, distilled water should always
be used in every thing for which common water is
employed in the state of health. When distilled
water cannot be obtained, rain water would be the
best substitute ; and when this is not to be had,
then that which has been purified in the way men-
tioned in the fifth Chapter.

The ashes which are obtained from all flesh in-
variably contain small quantities of phosphate of
lime, and all vegetables contain some lime, and no
means can be taken for separating it from vegetable
or animal food; and probably the system could not
endure the absence of all lime from the food. Such
treatment is therefore merely palliative, and the
eurative treatment must be directed to the oxalie
acid, and not to the lime.



CHAPTER VIIIL.

ON THE PHOSPHATIC DIATHESIS; AND ON THE
PRODUCTION OF THE PHOSPHATES OF
LIME AND MAGNESIA.

On the Phosphatic Diathesis.

Tue phosphatie diathesis may be divided into a
true and a false diathesis; the true being that in
which, in consequence of a general state of the sys-
tem, the urine beecomes alkaline and the phosphates
are deposited ; the false being that in which alka-
lescence ensues from an obstruction to the urine,
or from the mucus which is seereted, rapidly in-
duecing a change in the urea,—as, for instance, when
there is irritation or inflammation of the mucous
membrane of the bladder.

The false phosphatic diathesis is far more com-
mon than the true. In both, the urine is always
alkaline, and a white deposit oceurs which is easily
soluble in any dilute acid, but insoluble by heat or
by alkalies. It is by no means uncommon to ob-
serve in this diathesis a layer of crystals on the
surface of the water, which, when exposed to the
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light, presents a varied play of the prismatic colours.
These consist also of the phosphates, and possess the
same chemical properties as the white deposit.

On the Production of the Phosphates of Lime and
Magnesia.

Dr. Prour, when alluding to the wonders of
creation displayed in the adaptation of different
chemical substances to the purposes of the body,
says, “ IHow truly wonderful and utterly beyond
our comprehension are the properties and adapta-
tions displayed in the processes of organization.”
And the illustration of phosphorus and lime is
scarcely less striking than that of carbon, which he
has chosen. As magnesia corresponds so eclosely
in its chemical properties with lime, it is in conse-
quence capable of being applied to the same pur-
poses, either by vegetables or animals. Thus Liebig
observes, “ When lime exists in the ashes of plants
in large proportion, the quantity of magnesia is di-
minished ; and in like manner, according as the latter
inereases, the lime deereases.”—Veg. Phys. 2nd Ed.
p-99. And this similarity of properties acts as a
security against deficiency, and accounts for these
two substances being so frequently found associated
together in the human body.

Phosphorus, phosphoric acid, lime, and magnesia
are carried into the circulation of men and animals,
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partly in their food, and partly in their drink. They
exist in these in organie or in inorganic compounds.
In vegetable and animal albumen no difference can
be observed, even in regard to the presence and re-
lative amount of sulphur, phosphorus, and phosphate
of lime. In vegetables we find organic acids com-
bined with lime and magnesia, and in them phos-
phates, carbonates, sulphates, or chlorides of lime
and magnesia are universally present. * Phosphorie
acid,” says Liebig, * has been found in the ashes of
all plants hitherto examined, and always in combin-
ation with alkalies and alkaline earths.”—Z2nd Edit.
p. 144,

Most seeds contain certain quantities of the phos-
phates. In the seeds of different kinds of corn par-
ticularly, there is an abundance of the phosphate of
magnesia. “ We may form an idea of the quantity of
phosphate of magnesia contained in grain, when we
consider that the coneretions in the eceeum of horses
consist of phosphate of magnesia and ammonia, the
greater part of which is obtained from the oats and
bran consumed as food. These coneretions are most
apt to form in the horses of millers, which are fed on
bran, which contains the greatest quantity of phos-
phate of magnesia.”—D. 92, 2nd Edit. of Vegetable
Chemistry. “ All plants obtain their phosphorie acid
from the soil ; it is a constituent of all land capable
of cultivation, and even the heath of Lunéburg con-
tains it in appreciable quantity ; and it has also been
detected in all mineral waters, in which its presence
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has been tested.”—1I. 144, 2nd Edit. Most spring
water contains lime in some form or other.

The following table, compiled from the Animal
and Vegetable Physiologies of Professor Liebig, may
be useful for comparison.

1000 parts of fresh beef contain 42°3 ashes, of which
(08 is phosphate of lime. 3

1000 parts of potatoes contain 49°1 ashes, chiefly phos-
phate of magnesia and ammonia.

1000 parts of black bread contain 32'5 ashes, chiefly
phosphate of magnesia.

1000 parts of milk contain 2'5 ashes, phosphate and
carbonate of lime and magnesia,

1000 parts of grain of wheat contain 9-94 ashes, chiefly
phosphates.

1000 parts of blood contain 2°1 to 1°4 ashes, phosphate
and carbonate of lime and magnesia.

1000 parts of urine of lion contain 7:10 ashes, 1'7
phosphate of lime and magnesia, and 9'0 phos-
phate of ammonia, soda, and potash.

1000 parts of urine of horse contain 11°0 to 2:0 ashes,
carbonate of lime and no phosphate.

1000 parts of urine of man contain 1°0 ashes, phos-
phate of lime, and ammonia, and magnesia.

When the supply of phosphorus, lime, or mag-
nesia is no greater than is required in the body for
the bones, the brain, and the membranes, none
appears in the urine, as in horses’ urine : thus Pro-
fessor Liebig says. ¢ In the graminivora, therefore,
whose food contains so small a proportion of phos-
phorus or of phosphates (grass containing a large
quantify of silicate of potash, but only traces of
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phosphoric acid), the organism collects all the solu-
ble phosphates produced by the metamorphosis of
the tissues, and employs them for the developement
of the bones and of the phosphuretted constituents
of the brain.”

* The organs of excretion do not separate these
calts from the blood ” (Animal Chemistry, p. 80), but
when a greater supply is given than is required for
use, the execess is thrown out in the exeretions, or,
in some rare cases, is laid up for future use. “ Those
animals which are ready to moult have always two
stony substances, called erab’s eyes, placed in the
stomach, whieh, from the experiments of Reaumur
and others, appear destined to furnish the matter, or
a portion of it, of which the shell is formed; for if
the animal is opened the day after its moult, when
the shell is only half hardened, these substances are
found only half diminished ; and if opened later, they
are proportionably smaller.”—Kirby, DBridgewater
Treatise, Vol. II. p. 55.

“The supply of phosphate of lime necessary for
renewing the antlers of the deer must be supposed
in part to be derived from that deposited elsewhere
in the bones ; for some of these antlers, as the elk’s,
have been known to weigh half a hundred-weight.”
—Good’s Book of Nature, Vol. I. p. 275. If, on
the other hand, a deficieney is supplied, then that
which was deposited in the bones is removed to
serve purposes more necessary for life. M. Chossat,
in June, 1842, stated to the Academy of Sciences,
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that he prevented pigeons from obtaining lime,
feeding them on wheat ; and after ten months they
died, and it was found that their bones had heen
acted on so as in some places to have fallen off con-
siderably in size, and to be perforated with small
holes. In other places they had disappeared alto-
gether.

There is a second source of phosphatic salts, in
consequence of the continual oxydising process
going on in the body, by which the phosphorus of
the albumen is converted into phosphorie acid. In
those animals in which there is a rapid metamor-
phosis going on, as in carnivorous animals, we should
expect therefore a very large amount of phosphates ;
and we accordingly find upwards of 10 parts in
1,000 of urine of the lion consist of salts of phos-
phorie acid. Even in man, when from exercise and
animal food a rapid change is taking place in the
tissues of the body, a large quantity of the phos-
phates are found in the urine, whilst during rest a
much smaller quantity is usually present. This is
sometimes to be seen in accidents. A labourer was
brought into St. George’s Hospital, with a severe
wound received when at work. The urine, when
examined soon after his admission, was found to
give a considerable precipitate with ammonia. He
was bled, confined to bed, and put on fever diet :
the second morning there was scarcely a trace of
phosphates in the urine.

It is probable that the salts of lime, when taken
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into the blood, are converted into ecarbonates, and
remain dissolved in the free earbonie acid of the
blood until they meet with phosphoric acid in the
kidneys. If no phosphorie acid is formed in excess,
as in the graminivorous animals, then the salts of
lime and magnesia are excreted as carbonates.

The two sources then of phosphoric acid in the
blood are, 1st, from the food, and, 2ndly, from the
oxydation of the phosphorus of the tissues: when
from these sources an execess exists in the blood, it
is thrown out in the urine; and when this is the
case there is an additional quantity thrown out by
the secretion which takes place from the muecous
membrane ; for the mucus of all membranes is
found to contain salts of lime, and in most cases
phosphate of lime.

The deposit on the teeth from mueus and saliva
contains 79 per cent. of phosphate of lime. A eal-
culus from the sublingnal duct in St. George’s Hos-
pital I found to consist almost entirely of phosphate
of lime. The deposit of calecareous matter inthe lungs
consists of phosphate and carbonate of lime. The con-
cretions in the prostate gland consist almost inva-
riably of the same substance. The mucus of the
bladder and urinary organs is secreted also with this
substance, and when the secretion is inecreased by
irritation or inflammation of the membrane, more
mucus and a greater quantity of this phosphate of
lime is thrown out than in the state of health.

The surface of the prostatic caleuli of phosphate

G
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of lime is in eontact with the mucous membrane,
and not unfrequently receives from it so high a
polish as to justify the comparison with porcelain,
which, from their smoothness and polish, they have
been thought to resemble; but it would be more
correct to compare them to the polished inner sur-
face of shells, which arises from the same ecause,
namely, the contact of the secreting mantle or
membrane. It is not at all unusual to find the
same pearly polish in renal ealeuli, when phosphate
of lime has been deposited, which is in eontact with
the mucous membrane of the pelvis of the kidney.
The phosphates, whether derived from the muens
or from the seeretion of the kidneys, are insoluble in
any alkaline fluid ; but very soluble in any dilute acid.
The urine being, in its healthy state, always acid,
these salts, in whatever quantities they are pro-
duced, are always held in solution, and they remain
dissolved until the urine becomes alkaline. This
may occur, lst, by taking alkalies, whether free or
in combination with ecarboniec or vegetable acids,
and, secondly, by the urea undergoing a change,
whereby it is converted into carbonate of ammonia.

Urea C-,.Nf_rH.D,,} K Cq 0, = 2 carbonic acid.
= N.H;

2 water = H.O. = 2 ammonia.

CEHEH 50.| G:N-:Hﬁﬂ_l

That is, urea, by combining with the elements of
two equivalents of water, gives rise to two equiva-
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lents of earbonate of ammonia. Urea dissolved in
pure water does not undergo this ehange, but it
takes place in the urine in consequence of changes
going on in the mueus, which is seereted by the
membrane lining the cavity of the urinary organs.
At present this muecus is looked on as a kind of
ferment, and its aetion on the urea is considered as
an instance of catalytic action. * Dans lurine a
cOté de T'urée, la nature a placé quelques traces de
mati¢re animale, albumineuse, on muquese; traces
presque insensibles a Panalyse. Celle-ci pourtant,
parvenue a lair, s'y modifie, et devient un de ces
fermens comme nous en trouvons dans la nature or-
ganique. Cest lui qui détermine la conversion de
I'urée en carbonate d'ammoniaque.”—Dumas, Lecon
sur la Chimie statique des étres organisés, p. 39.

In the healthy state, this action of the muecus
does not take place until after some hours of ex-
posure to the action of the air; but when the
seereting membrane is inflamed, it appears that the
mucus undergoes this change mueh more rapidly,
and sometimes even without previous exposure to
the air. In such cases it is by no means unfrequent
to find that that fluid which is in contact or mixed
with the mueus becomes first alkaline, and after-
wards the remainder becomes so. The investiga-
tions of Dumas on ferments may be expected to
throw most light on the changes which the mucus
undergoes ; meantime we can by no means agree

with some authors, that the change of urea into car-
G 2
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bonate of ammonia depends on a loss of vitality.
This is a similar explanation to one quoted by Dr.
Richter, in his Eaux Thermales de Teplitz, p. 94 :
“ Les chemistes ne peuvent qu’analyser le cadavre
des eaux.” The attempts to explain one truth by
the assumption of a more general one, which is nei-
ther self-evident nor can be shewn to be probable,
is not the smallest advance in the path of know-
ledge. “It profits nothing to explain things which
appear incomprehensible, on account of not having
been investigated by assumptions far more incom-
prehensible.” For example: M. Demalet, quoted by
Dr. Young, on consumption, says, “ The voice is not
a simple vibration ; it is animalised ; it is alive, like
the organs which produce it.”

The urine is also found to be alkaline, even when
it passes from the kidneys in states of great weak-
ness, and when the spinal cord has been injured.
In weakness, the sulphurie and phosphorie acids,
produced by changes in the albuminous tissues, are
formed in exceedingly small quantities. These
acids no lomger are sufficient to convert all the car-
bonate of lime into sulphate and phosphate, and
consequently the carbonate of lime appears in the
urine, or is deposited, if a nuecleus exists. IHence it
is, probably, that we so frequently find small quan-
tities of carbonate of lime in phosphatie caleuli. In
very great states of weakness, the changes in the tis-
sues are so slow that the smallest quantities of phos-
phates are produced, and then, though the urine
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becomes alkaline, still no sensible deposit is found
in it. This may be frequently observed in the last
stage of Bright's disease, in which, as appears hy
Dr. Christison’s quantitative analysis, the formation
of phosphates is greatly diminished ; when it will be
found that, although eream of tartar may be given,
so as to render the urine highly alkaline, still it
will remain entirely free from any deposit.

In injuries of the spine producing paralysis, the
urine occasionally is rendered alkaline, in conse-
quence of retention in the bladder giving time for
the mucus to undergo its changes; but this expla-
nation is not satisfactory in all cases, nor is this
state of urine by any means an invariable occur-
rence in such cases. That some ammonia is pro-
duced by the metamorphoses going on in the sub-
stances in the body can hardly be doubted, for this
must be the origin of the ammonia of the phosphate
of ammonia and magnesia, as well as of the ammo-
nia of the muriate of ammonia and of the lactate of
ammonia, which Berzelinus believes to exist in the
urine, and it must be considered as possible for this
ammonia to be formed in such quantities as may be
more than sufficient to neutralize the acids which
are formed, or for the formation of these acids to be
so much diminished, that even the usual quantity
of ammonia which is formed may not find acids to
neutralize it. But on this point it is most difficult
to obtain any accurate knowledge.

In whatever way the urine becomes alkaline, the
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phosphates, being insoluble in an alkaline fluid, are
precipitated, and either form a coneretion in the
bladder, or are deposited from the urine as a white
sediment, which is easily soluble in very dilute
mineral acids, and does not disappear even with a
strong heat.

There can be little doubt that when there is ex-
cessive action of the brain, and excessive changes
are taking place, the phosphorus of the nervous
tissues must give rise to an increased quantity of
phosphorie acid, but as yet, excepting the opinion
of Dr. Prout, no positive evidence can be adduced.

THE TREATMENT OF THE PHOSPHATIC DIATHESIS.

This may be palliative, or curative.

Ist. Palliative. The first objeet must be to cause
the phosphates to be retained in solution : this is
effected by rendering the urine acid, which is most
easily done by any vegetable aeid, as tartarie, citrie,
acetic acids. It was found by the experiments of
Woehler on men and dogs, that if any of these
acids are taken in a free state, that is. not in com-
bination with an alkali, they pass throngh the blood
unchanged, and appear as acids in the urine. Why
they should not be oxydized, as they are when taken
in combination with alkalies, is at present unknown ;
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and why they should pass off by the kidneys is just
as little understood, as why urine is seereted by the
kidneys, and bile by the liver. The dose of these
acids must be gradually inereased until the urine
becomes again acid to test paper, when great carc
must be taken not to render it so much so as to
cause a precipitation of urie acid. The eare with
which the gouty avoid all acid wines and fruits
shews how easily vegetable acids affect the urine
and cause a deposit of this species of gravel. 1t has
also been found by experiment (see DBerzelius’s
Hand-book, p. 467), that the strong mineral acids
possess no power to render the urine acid ; probably
their strong affinity for the soda in the blood causes
it to leave its ecombination with the albumen; and
thereby salts of soda would be formed, and the acids
would pass off by the kidneys as neutral salts,

The amount of phosphates thrown out may be
lessened by abstaining from those vegetable sub-
stances which contain much of the phosphates, as
bread, and more particularly brown bread and po-
tatoes, instead of which, peas, beans, and rice should
be eaten.

Our chief attention must be directed to the re-
moval, if possible, of the cause of the alkalescence
which constitutes the eurative treatment : this may
be most beneficially joined with palliative measures.
If the alkalescence arises from the altered mucus
thrown out by an inflamed bladder, when the in-
flammation is cured, the acidity will return, and
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the deposit cease. If the irritation of a stone eauses
the secretion of mucus, or hinders the emptying of
the bladder, the stone must be removed. If the
alkaleseence proceeds from weakness, it is only by
restoring the general health that the urine will per-
manently regain its natural condition; though, for
a time, and for a time only, much evil may be hin-
dered by the use of vegetable acids. The restor-
ation of the general health must be left to the
medical man, for no general rules can be of any
benefit without a knowledge of the eauses on which
the weakness depends.









ON

THE STONE.

CHAPTER 1.

ON THE NATURE OF THE STONE.

GraveL and sediments, when retained in the
bladder, produce stone. The varieties of stone are
consequently as numerous as the different kinds of
gravel and sediments. All similar erystalline par-
ticles have a tendency to arrange themselves in
similar direetions, and to exert a power of cohesion
on each other, and the purer any substance is, the
nearer its particles approach, and the greater their
power of eohesion. In ecaleuli, too, the mucus of the
bladder acts as a kind of cement and unites those
particles which are not sufficiently close together
to admit of the action of the power of eohesion.

When once a nucleus is formed by some gravel
or sediment retained in the bladder, or by some
foreign body introduced from without, by which the
urine is obstructed, alkalescence ensues, and the
phosphates are precipitated; otherwise the urates
are deposited on it, whenever they are, bevond a cer-
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tain amount, dissolved in the water. What the quan-
tity is which ean be held dissolved, so as not to be
deposited on a nucleus, is not yet ascertained; but
it is less than the quantity of urate of ammonia,
which ean be taken up by the urine at the tempe-
rature of the air. This an experiment of Berzelius
demonstrates. The water being passed in different
glasses, he found the first quantity contained all
the mucus, which he accounts for by its settling
to the lower part of the bladder. This muecus was
separated when the water became cold. It was
dried, and then found to eontain small erystalline
grains of urate of ammonia; and these were found
when the urine in the other glasses remained clear
after cooling. He also found in another experi-
ment, that it urine is passed in two portions, and let
stand for some days, these erystals are seen to form
in and upon the mucus, which is all in the first por-
tion; whilst the second portion, which contains no
mucus, deposits no erystals. These experiments
shew most clearly, that the mucus acts as a nueleus
on which the urate of ammonia is deposited, even
when the urine contains no more than it is able to
hold in solution, when no nucleus is present. The
same thing happens when any nueleus exists in the
bladder. Hence it may be deduced, that it is not
sufficient, in the treatment of caleuli, to give medi-
cines which may cause the urates merely to be re-
tained in solution in the urine ; but if we would stop
the caleulus from increasing, the actual amount of
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urates in the urine must be lessened. How this
may be effected was treated of in the First Part.
When the nueleus is exposed on all sides to the
urine which contains an excess of substances dis-
solved in it, then the inerease of the caleulus takes
place in regular and even layers, and generally, the
more slowly the substances are deposited, the more
compact the ecaleulus is.  When the fluid is net in
contact with the nucleus in all parts, then the in-
crease is only on those which are exposed to it.
This happens when one side is adherent to the blad-
der, or when the caleulus is partly encysted, or
when more than one nucleus is present. The urate
of ammonia, urie acid, and the phosphates, are among
those substances which ean be thus held in solution,
and can be consequently deposited in layers, each
of which is of equal thickness in each part: but
the oxalate of lime eannot be held in solution, for
the strong aflinity of the oxalie acid for lime must
cause the decomposition of the phosphate of lime
the moment it eomes to the surface of the mucous
membrane, and even whilst in the uriniferous duets.
The particles of oxalate of lime which are formed
are absolutely insoluble in water, and therefore they
pass into the bladder in a state of suspension as a
powder, or aggregated into masses, which, as is the
case with the mucus, must fall to the lowest part,
and there they attach themselves to the nucleus,
and thus they give origin to that irregularity of form
which, in some caleuli, may be compared to the
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mulberry. Henee, the larger the caleulus, the more
partial must be the deposit, and though in small
oxalate of lime ealeuli this warty appearance may
sometimes be indistinet, yet I do not remember
ever to have seen it absent in large omes of that
description.

On the chemical characters of the different kinds
of caleuli, I think it will be better to translate a
part of Derzelius, rather than to give my own
observations. IHe says: “ Their eolour is different,
aecording to their composition. They are found white,
grey, yellow, and brown (and black). Their surface
is either earthy, smooth, and polished, or covered
with small warty exerescences, or with projecting
small erystals: as long as they are moist, they usu-
ally smell like urine. According to Marcet, their
specifie gravity is between 1:2 and 1'9. Their form
is determined sometimes from the parts on which
they lie: and when many are present at the same
time, they usually grind down and smooth their sur-
faces against each other. The greater number are
oval, and they vary in size between that of a hazel
nut and under, up to that of a dueck’s egg and
over. Some have been found in the bladder, which
weighed above three pounds, and had the form of a
melon.  The sections of these stones are the most
interesting of their visible characters. By means of
a fine and sharp saw, the stone is sawn in two
through the middle, and the new surface is ground
and polished with water and the powder which fell
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in sawing; and then the internal structure of the
stone becomes visible. Usnally there is in the mid-
dle a nucleus of some one substance, which has
beeome surrounded with others in various layers of
unequal thickness, in which way indeed some have
been found to be eomposed of layers which eontain
all the ordinary constituents of stones. Many, how-
ever, consist of one substance throughout, which is
deposited in distinet layers of different thickness,
which are often easily separated. I will now go
through separately each substanee which oceurs as a
constituent of stone.

1st. Urie acid is the most common econstituent of
stone. Such ecalculi have a reddish brown or
brownish yellow colour: sometimes they are yellow,
more rarely white. Their surface is sometimes flat,
sometimes covered with roundish warts. A section
shews thin concentric layers, and the surface, when
broken, is either imperfectly erystalline, or earthy.
They contain no pure uric acid. It never oeccurs
pure, but it is always combined with the same
colouring matters which accompany it in urinary
sediments, and from which calculi have a colour
varying from yellow to mahogany. /Ether extracts
from them, as indeed from all kinds of ealeuli,
almost always some fat of that kind which is usually
present in animal fluids. A part of the yellow
colouring matter ean be extracted by acetic acid, by
means of which the fluid is coloured yellow. In
addition, they contain always either albumen or
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mucus from the bladder; it is difficult to say
which. If such a stone is dissolved in caustic pot-
ash, and the acid precipitated by the addition of an
excess of hydrochloric acid, thrown on a filter and
washed until the execess of hydrochlorie acid is
removed, then the water which is used for washing
dissolves a substance which is again precipitated as
soon as it falls into the acid fluid which first went
through the filter.

If this water is received into a vessel by itself,
and mixed with hydrochlorie acid, it is found that
the precipitate has a re-action exactly like the neu-
tral compound of fibrin or albumen with hydro-
chloric acid, and that its solution in water is pre-
cipitated by ferroprussiate of potash. A similar
re-action belongs to the mucus of the bladder, and
it seems thenece to follow, that this substance exists
in an exactly analogous state of eombination with
uric acid, as that in which it exists with hydro-
chlorie acid.

All stones consisting of uric acid contain also
small quantities of urate of potash, soda, ammonia,
and frequently lime ; and thence they leave, when
burnt, small quantities of ashes, which consist of car-
bonate of potash and carbonate of lime. Sometimes
they contain more or less phosphatic earth inter-
mixed. The chemieal characters whereby caleuli of
uric acid are recognized are the following : they are
soluble in eaustie potash, by which scarcely a trace
of ammoniacal salt is evolved ; but frequently there
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remains a residue of gelatinous phosphate of lime,
which, when the quantity is only small, is dissolved
in excess of potash. With acids, this solution gives
a gelatinous precipitate, which soon collects into a
granular powder.

By nitrie acid these stones are quickly dissolved ;
the solution is yellowish, and becomes red by eva-
poration at a gentle heat. The substance which
remains again dissolves without colour in water, and
again becomes red on evaporation. The experi-
ment is easily made on a watch-glass, or a little
piece of porcelain, with a portion broken off for
trial, which may be smaller than a grain of mus-
tard; but forasmuch as too much aecid and too
strong a heat in evaporation destroy the red eolour,
and change it into a yellow, therefore it is best to
make this experiment, according to Jacobson, in
this manner.

The solution in nitric acid is so far evaporated
that it is no longer liquid, but still not dry; the
watch-glass is then turned over and laid upon ano-
ther, in which a couple of drops of caustic ammonia
have been put, which is then gently warmed over a
lamp. The evaporated ammonia neutralizes the
nitrie acid, and immediately the red colour appears
on the upper glass. The easiest way to detect
forcign substances which are mixed with such
stones consists in burning a small piece on plati-
num before the blowpipe. At first, one must stea-
dily blow with the outer flame, by which a smell of

H
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burnt horn and of hydrocyanic acid is given off,
whilst the calenlus diminishes in size. At last there
comes a time when the residue takes fire, and burns
of itself with muech Iustre, even without blowing.
In the purer kinds of urie acid ealeuli only a small
trace of ashes remains. If much remain which are
not alkaline, the stone is mixed with phosphatie
earth. If, on the contrary, the ashes are strongly
alkaline, but insoluble in water, the stone contains
urate of magnesia or oxalate of lime, which has
become caustic by burning.

2nd. Urate of soda with traces of urate of lime
has never been found alone forming an entire cal-
culus. Lindbergson found it as a constituent of a
caleulus, which will by-and-by be mentioned.

srd. Urate of ammonia composes by itself some
caleuli; but it is rather rare, and then more fre-
quent in children than in adults. Such stones are
usually small, white or clay grey, with smooth, and
at times, tubereulated surface: they consist of con-
centric layers, and have an earthy fracture.

After Foureroy and Vauquelin had proved the
occurrence of stones consisting of this salt, W.
Brande declared their statement was a mistake, and
said, that urate of ammonia never oceurred in
urinary coneretions ; that the ammonia which ecaus-
tic potash evolved from urinary concretions arose,
according to his opinion, sometimes from intermixed
phosphate of ammonia and magnesia, but more
usually from the ammoniacal salts of the urine and
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from the urea, of which a certain quantity, on dry-
ing the stone, became attached, and which arose
from the urine with which the stone was saturated
when it was extracted. However, Prout soon
shewed how wrong DBrande's statement was, and
this has been since confirmed by many others. It
is very easy to discover urate of ammonia. The
stone is reduced to powder and washed with eold
water, to remove any urine which remains; then it
is boiled with a good deal of water, which dissolves
the urate of ammonia, the greater part of which
cerystallizes out on the cooling of the fluid. The
remainder, which is obtained by evaporating the
fluid, is treated with hydrochlorie acid, by which the
uric aeid is separated, and, on evaporating this solu-
tion, salmiak remains.

When, however, the whole stone eonsists of urate
of ammonia, much water is required for dissolving
it, and it is better at once to treat it with hydro-
chlorie aeid : of the solution which is ebtained, some
drops are to be taken and mixed with ecaustic am-
monia, to see if phosphate of ammonia and magnesia
is contained in it. What remains of the solution is
evaporated to a mass, in which the presence of
ammonia and soda is discovered by subliming the
salt mass in a glass tube, closed at one end, by
which salmiak, rendered impure by decomposed
animal matters, sublimes, and usually some common
salt mixed with chareoal remains at the bottom of

the tube.
H 2
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Moreover, urate of ammonia is discovered by its
evolving ammonia in a solution of potash; but in
this experiment an error may arise, inasmuch as the
same thing happens with phosphate of ammonia and
magnesia; but all doubt will be quickly removed by
the addition of a little water. If it come from
urate of ammonia, all will be dissolved ; whilst if
from magnesian salt, the magnesia remains undis-
solved. Caleuli, consisting of urate of ammonia, are
acted on by nitric acid and heat, like those of uric
acid.

4th. Urate of magnesia is certainly among the
rarest stones which oceur ; partly, beeause magnesia
makes so small a part of the constituents of the
urine, and partly, because it is one of the most
soluble of the urie acid salts. It has been found by
Scharling as the chief constituent of two stones,
which, however, also contained urate of ammonia.
The presence of this salt in stones is easy to be dis-
covered when the powdered stone is boiled in water,
wherein both the salts of magnesia and ammonia
are dissolved. The solution is mixed with hydro-
chloric acid, which precipitates the urie acid, and
the fluid which remains is evaporated to dryness in
a water bath. The residue is then moistened with
a little strong hydrochloric acid, and the greatest
part of it again driven off by evaporation.

Absolute alcohol extracts ehloride of magnesium,
and leaves the salmiak behind, the proportions of
which ean be determined by weight. The aleoholie
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solution, after a little earbonate of potash is mixed
with it, is evaporated ; the residue is dried in a pla-
tinum erucible, and when heated until it begins to
be of a red heat, it leaves the magnesia behind.
The excess of potash is washed out. If it is in-
tended to make an experiment with re-agents, a
little of the stone should be boiled with water, and
the boiling solution, mixed with a few drops of
caustic potash, should precipitate the magnesia.

Urate of lime has never been found, execept in
small quantities, in stones which chiefly econsisted of
urie acid.

oth. Urie oxide. Marcet’s xanthic oxide is a
kind of urinary econeretion which rarely ocecurs.
The first was discovered by Marcet (having been
passed by a patient of Dr. Babington’s, of whom
nothing is known). The stone weighed eight
grains, and had a brown colour. When a little of
it was dissolved in nitrie acid, and the solution eva-
porated to dryness, no red residue was formed, as is
the case with urie acid, but a yellow one ; whence
Marcet derived the name EZasfos, vellow. After-
wards Stromeyer found that a large stone, which
Langenbeck had cut a country-boy for at the hos-
pital at Gottingen, consisted of the same substance.
Although Marcet had given a deseription of this
new body, yet we owe the principal part of what we
know about it to an inquiry which was instituted by
Liebig and Woehler on a portion of the above-
mentioned stone, which Langenbeck had removed.
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The alteration in the name which is here given is
grounded on an analytical combustion of this body
by these chemists.

The surface of this stone is partly light brown,
smooth, and shining, partly whitish, soft, and earthy.
When broken it appears of a brown flesh colour: it
consists of concentric and easily-separated layers.
It has no erystalline or fibrous appearance. DBy
friction it becomes polished with a waxy lustre,
and it has about the same degree of hardness as
stones which consist of urie acid. Its nucleus con-
sisted of the same substance. In nitrie acid it was
soluble when heated, without the least evolution of
gas, and the solution left, when evaporated in a
water bath, a yellow residue, which did not become
red either when more strongly heated or when
exposed to the vapour of ammonia. It did not
melt when heated. It is decomposed by dry distil-
lation, by which first hydroeyanic acid, and then a
smell like burnt horn is evolved, just as in the smell
of the vapour of uric acid. Then carbonate of
ammonia is sublimed, and no eyanate of ammonia or
urea. It is dissolved by hydrate of potash when it
is finely powdered, and gently heated. The solu-
tion has a dark brownish yellow ecolour, with a
tinge of green. If carbonic acid is passed into the
solution until the potash is perfectly saturated, the
uric oxide is precipitated in the form of a white
powder free from potash, which, after it is washed
and dried, cakes together into pale, hard, yellow
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masses, which, after rubbing, become of a waxy
Iustre. The urie oxide has the following properties :
it is without smell or taste. It is decomposed by
high temperatures, without first melting. It burns
without leaving a residue. It is insoluble in water,
aleohol, and mther ; and soluble in nitrie aeid, with-
out the evolution of gas, but with more difficulty
than uric acid. The remainder, after evaporating
the solution, is citron yellow and soluble in water,
with a light yellow colour. It consists of the pro-
duets of the decomposition of the uric oxide.

The solution in nitrie acid becomes reddish yel-
low by perfect saturation with potash, and salmiak
precipitates a yellow substance from it. Chloride
of soda evolves from the solution in potash a little
nitrogen gas, by which the colour becomes in turn
blue, brown, and yellow, and then entirely disap-
pears. It is soluble in sulphurie acid, and it is not
precipitated by water. Solutions of hydrochlorie
acid and oxalic acid in water do not dissolve it.
It acts on basic salts as an acid, but it is more fee-
ble than carbonic acid, by which it is precipitated
from its combinations. The compounds which it
forms with potash and ammonia are very soluble in
water. The compound with ammonia leaves, when
evaporated to dryness, a mass, which is acid urie
oxide combined with ammonia. The uric oxide
consists, according to the analysis of Liebig and
Woehler, of
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Found. Atom. Reckoned.
Carbon, 39-28 10 39-86
Hydrogen, 2:95 4 2:60
Oxygen, 21-42 4 20-82
Nitrogen, 3635 4 36°72

According to which, it differs from urie acid in
containing two atoms less oxygen. Ience the
name of uric oxide, and it = C, H,N,0,. It must
be remarked, however, that so long as its atomic
weight is undetermined by experiment, and so long
as it is unknown whether it contains water chemi-
cally combined with it, which is very possible, it
cannot be considered as decided that it is a lower
degree of oxydation of the same radical as is con-
tained in urie acid, however probable it may other-
wise be. As uric oxide, its atomic weight should
be 962216, and its saturating eapacity 10-41. It
is distinguished from urie acid by the following pro-
perties: first, by its more difficult solubility in nitric
acid, and by the yellow residue which remains on
evaporating the solution, which does not become
purple red with ammonia, but of a darker yellow;
and by the solution in sulphurie acid not being pre-
cipitated on the addition of water, whilst only a
little water is required in order to precipitate the
uric acid from its solution. It is also distinguished
by a readier solubility in caustie potash and caustic
ammonia.

The solution in potash is not precipitated on the
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addition of salmiak; but by long-continued evapo-
ration, acid uric oxide ecombined with ammonia is
thrown down in the form of a powder. The uric
acid is, on the contrary, precipitated by salmiak.
Carbonic acid precipitates both from a concentrated
solution in potash, but the precipitated uric acid
is soluble in lukewarm water, although with some
difficulty. The uric oxide, on the contrary, is inso-
luble in it. In a dilute solution of earbonate of
potash the urie acid is dissolved, but the urie oxide
is not soluble in it. By this they can be separated
from one another whenever they may occur toge-
ther. (On this account Professor Liebig, in Tur-
ner's Chemistry, direets that they should be dis-
solved in a solution of potash, and earbonie acid in
small quantity then passed into the solution.)

I have frequently found, when physicians have
desired an examination of gravel which had been
passed, that though externally it was in every re-
speet like urie acid, yet that it dissolved with great
diffienlty in nitrie acid; and the solution after eva-
poration left a yellow residue, which, when heated,
assumed no red eolour, and occasionally became a
little or not at all red in the vapour of ammonia.
This gravel was also soluble in caustic potash ; but
I have always had too little to be able perfectly to
satisfy myself that it really was urie oxide. Mean-
while it is elear, that the urie oxide must occasion-
ally oceur as gravel.

Jackson has deeclared, that he found uric oxide
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dissolved in the urine of a person who, after an in-
jury of the back, was attacked with diabetes. The
substance which he took for urie oxide was depo-
sited of a grey colour when the urine cooled, it
reddened litmus paper, and was a little soluble in
warm water, and perfectly so in nitric acid, out of
which it was again precipitated by carbonate of pot-
ash. These re-actions do not, however, appear to
justify the assumption, that it was uric oxide.

Gth. Cystin. This substance was discovered in
calculi by Wollaston, who named it cystic oxide,
because it was dissolved as well by acids as by alka-
lies, and in that respeet resembled some metallie
oxides. But neither can the name oxide be pro-
perly received as a distinetion for an organie body,
for, with few exceptions, all organic bodies are ox-
ides ; nor can the reasons which are given for this
name be considered as sufficient. On this aceount, T
have allowed myself to differ from the propesal of this
distinguished man as regards the name of this body.

In those caleuli which consist of eystin, it forms
a dirty yellow, transparent, irregular, crystalline
mass; but it ean be obtained in pure erystals when
dissolved in potash, and acetic acid is added to the
fluid when boiling hot. Then the cystin, by slow
cooling, separates in six-sided, colourless, transparent
scales. It can also be obtained in ecrystals, if its
solution In eaustic ammonia is left to evaporate.
The scales fall then thicker, and may be considered
as regular six-sided prisms,
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Cystin has neither an acid nor alkaline re-action.
When heated it does not melt. It takes fire with
a bluish flame, giving off a sharply acid smell, which
at a distance resembles that of eyanogen ; but, how-
ever, it is so characteristic, that eystin may be
thereby recognized. By dry distillation it gives a
stinking oil, an ammoniacal water, and a porous,
spongy eoal. It is almost entirely insoluble in wa-
ter, but soluble in aleohol. Tt is dissolved by weak
sulphurie acid, nitric aecid, phosphoric acid, oxalie
acid, and hydrochloric acid; and if the acids are
saturated with it, and the solutions are evaporated
at a gentle heat, a salt-like compound of eystin with
the acid is separated in diverging erystalline needles,
which taste acid and are not very durable. So that,
for example, hydrochlorie acid is driven off from its
combination with cystin even at 365°, and the eys-
tin remains behind blackened. The eystin is de-
stroyed when boiled with an excess of nitrie acid,
and it is changed into a dark brown (and not red)
mass, which remains behind when the acid is eva-
porated.

With acetie, tartarie, and citric acids, the cystin
does not combine. It is dissolved by ecanstie, car-
bonated and biearbonated potash, and soda. Caustie
ammonia dissolves it, but the earbonate does not.
The ecompound with potash and soda erystallizes on
evaporation in granular erystals; that with ammonia
becomes decomposed, and leaves pure eystin be-
hind. From its combinations with acids, it is best
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precipitated by ecarbonate of ammonia, and from
alkalies by acetic acid.

Cystin has an extraordinary composition. It eon-
tains 251 per cent. of sulphur. It was first analyzed
by Prout, who determined its composition rightly in
respect to the carbon, hydrogen, and nitrogen, but
the sulphur eseaped him, and he put down the whole
loss to oxygen, in which the sulphur is compre-
hended. Baudrimont discovered and determined
the quantity of sulphur in it. This occasioned a
new analysis, under Liebig’s direction, by Thaulow ;
the result of which I put down here with that of

Prout’s.
FProut. Thaulow. Atom. Reckoned.

Carbon, 29-88 3001 6 3031
Hydrogen, 5:12 510 6 494
Nitrogen, 11'85 11:60 1 11:70
Sulphur, ] 25'51 2 26:58
0 5315 ] .

xygen, [ 2838 4 2647

Marchand found exactly the same amount of sul-
phur as Thaulow, and the same quantity of nitro-
gen as both the other chemists. The ealeulated
result differs, however, in containing one per cent.
more sulphur than is found by experiment. No con-
jecture can be formed as to the mode in which it
must be considered as composed, for all control is
wanting over the probability of the view which may
be taken, as long as the capacity of saturation of
the cystin is undetermined by experiment.

Lassaigne has deseribed a body which he found
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in the bladder of a dog, and which he considered as
eystin; but the composition of it as given by him
differs so much from that of eystin, that it ecan
scarcely be believed that the substance which he
examined really was eystin. He says of it, that its
solution in ammonia, after evaporation, separated
in transparent scales, and the solution in lime water
in granules. Syrupy compounds were formed with
sulphurie and phosphoric aecids, and with nitrie, ox-
alie, and hydrochlorie aeids, the eompounds which
were obtained shot out in needles. The sulphate
compound contained 0-896 of its weight of this
body, which was supposed to be eystin. The nitrate
0-969 ; the oxalate, 0:78; and the hydrochlorie acid
compound, 0-947. These numbers do not agree
with the capacity of saturation which these acids
possess. Lassaigne found this substance to be com-
posed of

Carbon, 36°2
Hydrogen, 12:8
Nitrogen, 340
Oxygen, 17-0

This analysis differs so widely from the previous
one, that it eannot be supposed that Lassaigne ana-
lyzed eystin.

Those stones which consist of eystin do not con-
tain any thing else, at least so far as is as yet
known. Their colour is vellowish, their surface
smooth, with a erystalline appearance. The frac-
ture shews a concretion of small erystals shining
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like wax, with rounded angles. They are recognized
by their behaviour on platinum foil before the blow-
pipe, and also by their solubility both in caustic
ammonia and in hydrochlorie acid, and by the form
of the erystals which remain on evaporation of the
ammoniacal solution. Since Wollastons deserip-
tion, cystin has been found by Marcet, Stromeyer,
Buchner, Robert, Walchner, and Taylor; the last
found in the collection at St. Bartholomew’s Hos-
pital two large stones of evstin among 129. The
largest of the two weighed 720 grains.” (T also
found a ealeulus of this substance in the eollection
at University College, London, which weighed, after
great loss by sawing, &ec., above 850 grains. In
this, and in one at St. Bartholomew’s, a small quan-
tity of the phosphates exist; and oxalate of lime
has been found with cystin in a caleulus at Guy's
Hospital.

Liebig gives the following test. The ealeulus is
dissolved in a strong solution of caustic potash, and
to the solution is added so much of a solution of
acetate of lead, that all the oxide of lead is retained
in solution. When this mixture is boiled, a black
precipitate of sulphuret of lead is formed, which
gives to the liquid the aspect of ink; abundance of
ammonia is also disengaged, and the alkaline fluid is
found to eontain, among other produets, oxalic acid.)

7th. « Phosphate of lime occurs seldom alone and
in the neutral state. As yet, Wollaston is the only one
who has found a urinary concretion of it. Accord-
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ing to his deseription, its surface is light brown, and
polished. After it is sawed through, regular layers,
lying one on another, are seen, so that the stone
may be divided into concentric cups. The fracture
across each lamella is striped, and appears to consist
of parallel fibres, which pass from the convex to the
concave side, and mark the erystallization. The
carthy salt is combined in it with an animal matter,
which is probably the same which is preeipitated
with phosphate of lime from urine out of the body.
When heated, it becomes a coal, smelling like burnt
horn: afterwards it burns white, and at last melts.
This last circumstance distinguishes the neutral
phosphate of lime from the basie or common bone
carth ; but in this, great care must be taken that
this property of melting does not come from phos-
phate of magnesia being mixed with it. The pow-
dered calculus dissolves in nitrie or hydrochlorie
acids much easier than the powder of bone earth
caleuli.

8th. Phosphate of ammonia and magnesia is sel-
dom found entirely alone in ealeuli; but it not un-
frequently forms the greater part. Such stones are
then almost always white, and their surface uneven
and covered with small shining erystals. They have
no lamellated strueture, arve easily broken and rubbed
to powder, and feel coarse. In some few cases
such stones have been found hard, semitransparent,
and, when broken, erystalline. These stones are
dissolved easily by aecids, and are preeipitated by
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alkalies, with the ordinary characteristies of salts.
Caustic potash disengages ammonia, and extraets
the phosphorie acid, whilst the magnesia remains
behind undissolved. Heated on platinum foil, they
give off ammonia, and blacken, in consequence of
the animal matter which they contain; they then
become grey, and at last melt into an enamel,
which, when mixed with a little nitrate of cobalt
before melting, gives a red-coloured button.

9th. Basic phosphate of lime (bone earth) and
phosphate of ammonia and magnesia mixed together
make, next to urie aeid, the most common consti-
tuent of urinary caleuli. Its formation presupposes
that the urine is alkaline, or at least neutral. Such
caleuli are white, chalky, and earthy, frequently very
large, and have sometimes shining erystals of phos-
phate of ammonia and magnesia in small holes:
they seldom appear in the inner layers. DBy their
readily fusing before the blowpipe, they are easily
recognized, and this induced Wollaston to name
them fusible: when heated, they blacken and
evolve ammonia before they melt. Dilute acetic
acid dissolves out the magnesian salt, and leaves the
greater part of the lime salt behind. They are
casily dissolved by hydrochlorie acid. If the solu-
tion is rendered as nearly as possible neutral, then
oxalate of ammonia will precipitate the lime, and
afterwards, by the addition of ammonia, the phos-
phate of ammonia and magnesia will be precipi-
tated.
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In these caleuli the relative quantity of both salts
is variable. Excessive quantities of the salt of lime
hinder the fusibility so much as to render them in-
fusible. If the magnesia salt is in excess, they are
more difficult to fuse, but not infusible. Sometimes
they contain urate of lime, which is discovered by
treating them with eaustic potash, filtering the solu-
tion, and adding an excess of hydrochlorie acid, by
which the urie acid is precipitated.

These constituents of urinary ealeuli are ordina-
rily contained in the urine. We will now consider
some others which, in a perfect state of health, are
not present therein.

10th. Carbonate of lime is a rare constituent of
stone in man, but the most frequent in gramini-
vorous animals, Coneretions of this salt in man are
white or grey, and at times yellow, brown, or red.
The carbonate of lime is always combined with an
animal matter, which is the eause of the colour, and
this, when heated, burns with the smell of burnt
horn. The formation of this stone presupposes that
the urine is alkaline, and that the usual phosphatie
salts are absent. These stones are easily known by
their effervescence with hydrochlorie acid, in which
they dissolve, and after they are heated to a red
heat by a strong fire, they leave caustie lime.

Proust found a stone which consisted only of ear-
bonate of lime, with a small trace of urate of lime.
Another hard stone, which weighed seven ounces,
consisted, according to him, of 0-8 ecarbonate of

I



114 THE CHEMICAL CHARACTERS

lime, (-2 basic phosphate of lime, without a trace of
uric acid. According to Proust, this constituent of
caleuli has been found by Cooper, Prout, Smith, and
lately by Fromherz, who found by analysis 0-91 car-
bonate of lime, 0-03 phosphate of lime, and 0-04
albumen and brown ecolouring matter, with a trace
of oxide of iron, In the interior this stone had a
little bit of quartz, as a nueleus.”

(Dr. Prout has mentioned, that he finds the small
quantity of carbonate of lime which sometimes
exists in phosphatic ealeuli inereases by being kept
for a considerable time. This may be caused by
slight quantities of some organic acid, combined
with the lime, becoming oxydised by exposure to
the air when in contact with muecus of the caleulus,
and thus becoming ecarbonate; as, for instance, lac-
tate of lime.)

11th. “Carbonate of magnesia. 1t is highly pro-
bable that this always oceurs in stones consisting of
carbonate of lime, sinee it is easily overlooked, un-
less purposely looked for. Lindbergson examined
a urinary concretion, which consisted of urate of
soda 9°77, basie phosphate of lime 34:71, phosphate
of ammonia and magnesia 38'35, carbonate of lime
3:14, carbonate of magnesia 2:55, albumen 6-87,
water and loss 4:58.

12th. Oxalate of lime is a somewhat frequent
constitnent of urinary caleuli, especially in children.
Such stones have usually an uneven surface, similar
to a mulberry, on which account they have been
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ealled mulberry caleuli. They have a dark blackish
green, or brown colour, which Marcet sapposes to
be derived from blood which oceurs from time to
time in eonsequence of irritation of the urinary pas-
sages by its sharp-angled tubereles. 1 have even
seen cases in which the urine became bloody in con-
sequence of the descent of sueh a stone from the
pelvis of the kidney. Sometimes such stones are
very small, and of a lighter colour, similar to hemp-
seeds. I have even seen them white and light-
vellow, forming a strong compact collection of
sharp-angled erystals. The dark ones, however,
seem to be coloured, not so much from blood, as
rather from the same animal matter which is thrown
down with the insoluble salts of lime from the
urine. The quantity of this substance is by no
means small, yet I do not know that it has ever
been determined, although it is easily done ; for the
quantity of oxalie acid can be ecaleulated from the
quantity of lime which remains after it is heated to
a red heat.

If a dark-coloured stone of oxalate of lime is
heated before the blowpipe on platinum-foil, it
swells out, burns, smells of burnt horn, and leaves
caustic lime after being strongly heated in a good
fire. The lime, when moistened with a drop of
water, re-acts strongly alkaline, without being dis-
solved. When the powder of such stones is digested
in hydrochlorie acid, it is dissolved, and the salt is
again deposited, on evaporation, in small erystals.

12
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Caustic potash extracts from it an animal sub-
stance, without acting on the salt itself; but it is
decomposed by the carbonate of potash, leaving
the carbonate of lime: in this the animal matter
follows the acid, and combines with the oxalate of
potash.

It is not known how the oxalic acid comes into
the urine, although it is so important in order to
know how to avoid the circumstances which ocea-
sion its formation. So much is known, that exces-
sive or daily use of acid vegetables, as, for example,
oxalis acetosella (the wood sorrel), and rumex ace-
tosella (the common sorrel), which contain free
oxalie acid, or its aecid salts, oeeasion the formation
of gravel of oxalate of lime, which aguain ceases as
soon as these vegetables are abstained from; but
other unknown eircumstances also, in which not the
least injury to the health is perceived, appear to
participate in producing it.

13th. Organic substances. Fibrin, albumen, casein,
and muecus of the bladder, can form a part of most
urinary coneretions, without its being possible, by
means of chemical analysis, to determine which of
these animal matters was originally contained in
them, Among these, Marcet has found a urinary
concretion which consists almost entirely of one of
these substances. It looked like yellow wax, and
was of about the same consistence. Its surface was
uneven, without being rough, and its seection was
radiated and fibrous, and it was somewhat elastie.



OF FIBRINOUS CALCULI. 117

It burnt with a smell like horn, leaving behind a
porous coal. In water, aleohol, and hydrochlorie
acid, it was insoluble, but soluble in eaustie potash,
and precipitated on the addition of hydrochloric
acid. Nitrie acid dissolved it, but with greater
difficulty than urie acid or eystin.  With acetie acid
it first swelled up, and afterwards dissolved by boil-
ing, and the solution was like fibrin precipitated by
ferroprussiate of potash. Henee Mareet coneluded
that thiz stone consisted of fibrin ; but the solubi-
lity in nitrie acid does not belong either to fibrin or
albumen,

Morin found, by analysis of a stone taken from a
man sixty-one vears old, an organic matter in com-
bination with phosphate of lime. In the nueleus of
the stone it amounted only to 10 per cent.; but in
the second layer 18, and in the third layer to 70
per cent. of the weight of the stone. Aleohol dis-
solved out some fat. In acetie acid it was little
soluble : something more in nitrie acid. In caustic
potash it swelled up, became slimy, and in part dis-
solved. This animal matter which was obtained by
Marcet, and that by Morin, have all the properties
of hardened mucus of the bladder. From what 1
have already said on this subjeet, it will be seen
that it possesses the chemical properties of a body
containing protein : but it shews the characteristic
difference of being soluble in nitrie acid, which pro-
perty is absent in other protein compounds.” (There
is a small ealeulus of Sir B. Brodie’s in the museum
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of St. George’s Hospital, which Dr. Prout considers
to consist of fibrin.)

“ Scharling has examined a urinary concretion
preserved in the museum at Copenhagen, which
weighed 255 grains, and was taken from the blad-
der of a man after death. It has a fibrous texture,
whieh it retained when treated with water; when
rubbed in a mortar, however, when dry it was brit-
tle, and easily powdered. /Ether and aleohol dis-
solved out fat, and potash a protein substance,
which was insoluble in nitrie acid. It appeared to
be composed of 55:36G per cent. fibrin or albumen,
and 44-64 per cent. bone earth. Many chemists,
by treating the powder of dried urinary coneretions
with sether and alechol, have found that these sol-
vents have taken up small quantities of fat from
human ealeuli, and both fat and resinous substances
from those of animals, which probably are altered
vegetable substances from the food, which are
thrown out by the urine.

14th. Silica is the last constituent to be men-
tioned : it was found by Fourcroy and Vauquelin
in two stones out of 600. One of these had but
very little siliea, and the other had a nuecleus like
oxalate of lime, which consisted of 0-GG silica and
0-34 animal matter. When this was burnt, the
silica remained, and was recognized by its chemical
properties. A third case is related by Venables,
who found silica in the gravel of a woman ;" (and
in a ease deseribed by Dr. Yellowly, in the Philo-
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sophical Transactions, the silica was mixed with
oxalate of lime, and urie acid.)

“The urinary coneretions have been divided into
different classes and orders, according as they con-
sist of one substance, or of many mixed with one
another, or of many with alternating layers; but as
such mixture and alternation is not determined by
constant ecireumstances, but arises in innumerable
ways, according as different eircumstances oceur, as,
for instance, with the state of health of the indi-
vidual in other respects, the mode of life, diet, and
the use of medieines, on this aceount I do not enter
into such divisions. T only remark, that this mix-
ture of various substances, and the variation in the
composition of different layers in one and the same
caleulus, is generally present and occurs very fre-
quently.

English physicians, who have opportunities of
seeing many and great collections of urinary conere-
tions, have taken pains to make out their relative
frequency of oeccurrence. IHenee it has generally
appeared, that in England those stones are most
common which consist chiefly of urie acid. Next to
this comes fusible caleulus, more especially if one
adds those cases in which this earthy salt oceurs
intermixed or forming the largest part. Then fol-
low those which consist of varying layers of urie
acid, phosphate and oxalate of lime. For example,
there were among 1000 stones,



120 ON THE COMPARATIVE

372 of uric acid alone, or mixed with small quantities
of urate of ammonmia, and oxalate or phosphate of

lime.

953 of phosphatic earths (fusible).

233 of varying layers of urie acid, oxalate of lime, and
phosphatic earth,

142 oxalate of lime.

The stones which rarely occur, as carbonate of
lime, cystin, and silica, cannot be taken into any
reckoning like this. Moreover, the relative propor-
tion varies in different lands, according to different
climates, different prevailing food, work, and the
habits of the people. So Rapp found, for example,
among 81 stones at Wurtemburg,

29 oxalate of lime alone.
34 i which oxalate of lime was mixed with other sub-

stances, so that there were 56 oxalate of lime
therefore in the whole.
16 uric acid altogether, namely, 7 uric acid by iteelf,
and 9 urie acid mixed with phosphatic salts.
7 fusible.
1 urate of ammonia.
1 phosphatic earth, with 13 per cent. carbonate of lime.”

Perhaps a general statement of the causes of the
different kinds of caleuli, in accordance with the
views which I have set forth in the First Part, may
be given thus: When the health is good, and the
oxygen acts perfectly, no deposit would take place ;
when the oxygen acts in a less degree, a deposit of
oxalate of lime occurs: when still less, urate of






CHAPTER II.
ON THE REMOVAL OF THE STONE.

Turre are but three possible ways of removing
a caleulus from the bladder: 1st, whole ; 2ndly, in
parts, the chemical nature of the stone being un-
changed ; 3rdly, in parts, the chemical nature be-
ing changed. The first method only was thought
practicable until lately, when the second was at-
tempted, and it is now very generally employed.
The last mode has rarely succeeded ; it has, there-
fore, been much neglected, and is usually passed
over unnoticed, becanse it belongs more to the
chemist than to the surgeon. On this account, T
shall merely refer to surgical books for all infor-
mation on the two first modes, and proceed at once
to the last—to the solution of ecaleuli.

This has been attempted in two ways: 1st, by
solvents taken as medicines; and, 2ndly, as in-
jections.

The medicines which have been as yet used are
chiefly alkalies, in some form or other, which can-
not act as solvents until they have rendered the
urine slightly, though decidedly, alkaline:; and as
soon as this happens, the phosphates are usually
precipitated ; so that, however mueh such medicines
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in moderation may hinder the increase of a caleulus,
still, when given in excess, in order to dissolve that
which has been deposited, they only change the
material of which the fresh deposit consists; the
caleulns continuing to inerease by the addition of
the phosphates instead of uric aeid or the urates.
The benefit which has been derived from these me-
dicines has been exaggerated by those who have
held them forth to the world as the means of cure.
That they should have given an impartial statement
of the effect of these medicines, could not bhe
expected.

In Sir A. Cooper’s Lectures on Surgery, Sth Edit.
p. 806, there is a recommendation to give alkalies
(soda), in order to cause a deposit of the phosphates,
to coat the surface of the stone, which may cause
less irritation of the bladder; and this is eertainly
the usual action of alkalies, when taken in exeess.
M. Petit has asserted, indeed, that by taking the
Vechy waters, which contain bicarbonate of soda,
no phosphates are produced ; but, exeepting in cases
of the greatest weakness, phosphates must be
formed, however much they may appear to be di-
minished in consequence of the excess of water
which may be taken.

Moreover, M. Pelouze, one of the best chemists
in Europe, having been appointed to make a report,
has given an opinion different from that of M. Petit;
the particulars of this will be found in his Report
to the Academie des Sciences. In Germany, borax
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has been long used as a medicinal solvent; and
lately in this country, Mr. Ure has suggested the
use of benzoic acid. 3 but according to Mr. Garrod’s
paper in the Transactions of the Chemical Society,
and M. Keller's in the Appendix to Liebig’s Animal
Chemistry, but little benefit can be expected from
its use, excepting that which may be derived from
a slightly stimulant diuretic. Any solvent which
passes through the system must be used so long
that it will produce a bad effect either by acting on
the constitution, or by causing a deposit of the
phosphates ; and consequently, it is very improba-
ble that ealeuli will be ever removed by medicines,
though these may assist in the cure by hindering
any fresh deposit.

Zndly. On the subject of injections I can as yet
offer but little, excepting the history of what has
been done, and some remarks which may occur to
me ; and though the means which have been hither-
to used have been generally so insufficient to ac-
complish the objeet, that the idea of effecting it
with eertainty is thought by most to be absurd, still
the result is worthy of the utmost efforts of the
chemist to obtain.

Berzelius, in the last German edition of his Hand-
book, says: “ The attempts which have been made
to dissolve coneretions in the bladder have not sue-
ceeded as we might have expected. However, I
am perfeetly convinced that they have not been
often enough repeated to enable us to find out and
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128 EXPERIMENTS WITH REGARD

In addition to the foregoing table, Berzelius re-
commends a lukewarm solution of one part of car-
bonate of potash, and ninety to a hundred parts
water mixed with a little mucilage; and in cases
where the stone consists of urie acid, he suggests
that a solution of borax should be tried, by which a
urate of soda and biborate of soda would be formed.

Dr. Marcet states, p. 189, that in general, al-
kalies canse less irritation than acids.

Dr. Arnott appears to have re-introduced the
double eatheter, which Hales invented and Grui-
thuisen recommended ; and that which Sir B. Brodie
used in his successful case consisted of two small
catheters united together side by side, while Dr.
Arnott’s was a small catheter within a large one,
which he thinks will allow muecus to pass with the
greatest ease. DBoth Arnott and Brodie appear to
have invented an apparatus for keeping up a con-
tinued stream of the solvent, though neither used it.
About the year 1825, M. J. Cloquet used a con-
tinued stream of water, at a temperature between
90° and 100° F., which ecaused so little inconveni-
ence that, according to Mr. Belinaye on Calculus,
p. 60, “it may be employed during the patient’s
sleep.”

It seems then quite possible, from Hales” experi-
ment on the dog, and M. Cloquet’s on man, that
an unlimited quantity may be injeeted into the
bladder.

The latest experiments which have been made
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are those of M. Pelouze, in the Comptes Rendus
of the Academy of Sciences, Zlst March, 1842,
Tom. xiv. No. 12, he having been appointed, with
M. Guy Lussae, to make a report on many eom-
munications of M. le Docteur Leroy d’Etiolles, re-
lative to the solution of urinary caleuli. He says :—
“ The experiments made in our presence were of two
kinds: first, in the laboratory ; secondly, on patients ;
oceupying two years. We found the bicarbonated
alkalies more efficacious than the earbonated, but
even their action was very feeble ; and in some
fragments which were exposed to the waters at
Vichy, though the solution was very slow, yet it
was more rapid than in solutions of alkaline ear-
bonates or bicarbonates, probably from the mecha-
nical action of carbonie acid gas.

“ Pieces of different kinds of caleuli were left for a
year in solutions of carbonate and bicarbonate of
potash and soda, of the strength of from 230 to 460
grains to the pint of water, at the temperature of
the laboratory, and occasionally at from 96 to 104
F.; none of them were dissolved; each appeared to
retain its original volume, and the actual loss varied
from § to 1 of their weight.

“ Pieces of caleulus, weighing from 116 to 230
grains, were exposed during three consecutive
months to 500 pints of water, containing -sth of its
weight of bicarbonate of soda. Their volumes were
not sensibly diminished, but they were become more
friable ; the actual loss was from +sth to <5ths. We

K
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substituted the borate of soda and of potash for the
carbonate, and in other experiments, nitrie and hy-
drochlorie acids were used, but the same difficulty
occeurred, though it was something less in the case
of the borax.

“ 2ndly. We made experiments on patients, the
greatest number of whom tried, for a longer or
shorter time, the solvent action of mineral waters,
or those of bicarbonate of potash or soda. We
conelude that it is quite certain that the use of al-
kalies, in certain circumstances, determine a deposit
of ealculus in the bladder.

“ No attempt, by direet injection, was made on an
entire caleulus, but patients were taken in whom
pieces remained after the operation of lithotrity had
been performed. Carbonated and bicarbonated al-
kalies, caustic alkalies, borax, hydrochlorie acid, and
nitrie acid, were dissolved in distilled water, and
injected, at a temperature from 96 to 104 F., with
a double catheter; from 25 to 250 pints were used.
By some, no pain or fatigue was experienced ; with
the greatest number, the bladder became irritable
and the injections were stopped. Onece only did
the pieces of caleulus disappear, being dissolved in
water containing from tis to 155 of its weight of
nitrie acid. The caleulus consisted of phosphate of
lime and phosphate of ammonia and magnesia.

“ In many cases we remarked a considerable dimi-
nution in the cohesion of the caleulus. In one pa-
tient, whose bladder was not irritable, we employed
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a strong injection of alkaline water, containing 346
orains of bicarbonate of soda to the pint of water.
We knew that the caleulus was urie acid ; we passed
through the bladder 250 pints of water, holding in
solution 59 ounces, 7 drachms, and 3 grains of bi-
carbonate ; after this enormous mass of water the
volume was not sensibly diminished ; but instead of
remaining execessively hard, as they were at first,
they became so friable that very slight pressure was
sufficient to break them. In the greater part of the
other experiments the injections could not be con-
tinued, and the fragments lost nothing of their hard-
ness or volume.

“ In conclusion, we have been very little satisfied
with our attempts at solution by means of injection.
The borax, which has lately been recommended as
a more energetic solvent than the alkaline carbon-
ates, gave us no better results than these latter salts
did ; and the same may be said of the other agents
which are mentioned above. DBenzoie acid, with a
little borax and alkaline carbonate, was tried asa
medicine : the results were negative; we found only
a small quantity of hippurie acid in the urine. We
consider M. Leroy d'Etiolles to have established
the following coneclusions.

“1st. That certain agents exercise a destructive
action on urinary caleuli, though they act less on
the principles which form them, than on the animal
matter which unites them. This action is very slow,
even out of the bladder.

% 2
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“2ndly. That a cure is not likely to be effected
by drinking and baths.

“ 3rdly. Direet injection is more powerful, but sue-
cess is problematic; and the chances of inflamma-
tion are not sufficiently compensated, as in lithotrity,
by a rapid destruetion of the stone.

“4thly. That though the combination of lithotrity
with injeetion increases the probability of success by
increasing the surface—still, after the first erushing,
the chief difficulties are surmounted, and it will be
wisest not to change the mode of cure.

“ We hope that these observations, by shewing the
difficulties connected with solution, may be far from
discouraging attempts, the success of which is so
desirable; and that they may call forth new re-
searches on this important question. M. D’Etiolles
was requested to continue his researches.”

I have given the above extract at considerable
length, because it is only by looking at what has
been done, and at the diffieulties which have
occurred to others, that we can attain to success.
This account shews, that as yet, for the most part,
but little has been accomplished ; but the disco-
veries of chemistry are by no means ended; and
though it is improbable that any single substance
will ever be discovered which will dissolve all kinds
of caleuli, yet new applications may at some future
time prevail.

At the last meeting of the British Association,
Mr. Mercer stated, that on mixing oxalie acid and
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nitric acid with a little water, and raising the tem-
perature to 130 F., no action ensued ; but if a small
quantity of protosalt of manganese was added, the
decomposition immediately commenced. The nitric
acid was eonverted into nitrous acid, whilst the
oxalie acid passes into carbonie acid. Oxalie acid
differs from oxalate of lime, and nitrie acid with a
little water could not be borne in the bladder ; but
I have mentioned this only to shew that new means
of effecting chemical changes may be discovered,
and some of these may enable us to change the
oxalic acid into a substance which would be as
easily removed as carbonate of lime.

With regard to urie acid, its peculiar property of
undergoing changes is so remarkable, that most pro-
bably the means of effeeting a change in such cal-
culi when in the bladder will be first discovered.

At present, then, but little can be effected by in-
jection in caleulous cases, excepting where there is
sufficient evidence that the caleulus consists of
phosphates, of eystin, or of carbonate of lime. The
case recorded by Sir B. Brodie and that by M.
Pelouze put the question of the phosphates beyond
all doubt, whilst the far greater solubility of eystin
or carbonate of lime in the same menstruum renders
suecess with such ealeuli even more certain.

If, then, after a caleulus has been once caught
and erushed (which is neither painful nor dan-
gerous, the operation usually becoming so from fre-
quent repetition), the pieces which are passed are












APPENDIX.

Tuz following account of the state in which the urie
acid oecenrs in the urine is from the German edition of
Berzeliug’s Hand-Book of Chemistry :—

“ Warm urine contains much more uric acid in solu-
tion than an equal weight of warm water can dissolve.
On this account, Prout assumed that the urie acid was
contained in the urine as urate of ammonia, which on
cooling was decomposed by the excess of free acid. It is
not easy to say how so complex a fluid as the urine holds
the matters, which are difficult of solution, dissolved. It
is possible that the uric acid, at the temperature of the
body, preserves an equilibrium with the phosphoric and
lactic acids in their acid salts; but it is not probable.
We know, moreover, for example, that iodine is dissolved
in water which contains common salt, or salmiak, in
greater quantities than in pure water, although we know
of no combination of iodine with these salts. However it
may be, the uric acid which is precipitated from urine, on
cooling, is free acid, with only such a small trace of am-
monia and soda, that it is not worthy of notice; more
especially, provided the mucus is separated before the
urine cools. The precipitate is at first powdery, and grey
as clay; but it collects together more and more, and
becomes pale pink, and when dried, erystalline, and like
fine scales. The finer the scales ave, the purer the acid
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is; and, on the other hand, the more distinctly erystals
can be distinguished, the more impurity there is from
bases. The fine scaly precipitate dissolves in caustic pot-
ash, without the fluid smelling of ammonia ; but a trace
of ammonia can be discovered, by holding a glass rod
moistened with hydrochloric acid over it, and, when burnt
on platinum, a trace of carbonate of soda remains. If,on
the contrary, such sediment is crystalline, and consists of
small, reddish, angular crystals, it will evolve ammonia in
considerable quantity, when treated with potash ; and the
fluid, which at the beginning was red, becomes, after a
time, yellow. It also leaves behind more ash when burnt
on platinum,

“ Urate of ammonia is seldom precipitated from urine
that has been left to cool. When it is, it sinks only
slowly, and again dissolves if we try to wash it out with
water. Most commonly it crystallizes in from twenty-
four to thirty-six hours, out of urine which deposits no
sediment; or it happens that the previously-precipitated
flaky acid, when it remains in urine which has become
alkaline, is changed into large reddish crystals of urate of
ammonia. The mucus in which the uric acid is deposited
plays so important a part in the formation of a salt of
ammonia, that if, after the urine has become thick, it 1s
filtered, and the deposit washed on a filter, and after that
placed under water, the crystallization often takes place in
a few hours.

“The deposit from urine which has been filtered when
warm retains, after being washed out and dried, its glis-
tening, fine scaly appearance; whilst, on the contrary,
that from unfiltered urine, after washing and drying, is
markedly crystalline, and contains ammonia. On cool-
ing, all the uric acid i1s not precipitated from the urine,
but a by no means inconsiderable part remains dissolved ;
and, moreover, it is not every healthy urine which de-
posits a sediment on cooling, at least not when the air is
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moderately warm. If filtered urine is evaporated, there
remains a grey deposit, which is a mixture of uric acid
and phosphate of lime. Uric acid can be precipitated
also on the addition of nitric or hydrochloric acids. It is
deposited commonly after some time as a powder, or in
crystals, according as it has fallen quickly or slowly.

“The uric acid which is precipitated from urine, although
it commonly looks greyish as long as it lies in the urine,
becomes, however, after being washed, strongly red or
brick-coloured. This colour proceeds from a foreign
colouring matter combined with the acid. In inter-
mittent fever, this red colouring matter is considerably
increased. The urine deposits then, at each febrile acces-
sion, a deep brick-coloured, sometimes rose-red, and
even beautiful carmine, sediment. This colouring matter
was first examined by Proust, who at first considered it
as a peculiar acid, which he called rosaic ; but afterwards
he remarked that it was nothing else but a combination
of urie acid, with a peculiar extractive-like red colouring
matter.

“If the red precipitate from the urine of those who are
ill with fever is treated with boiling water, or boiling
aleohol, the colouring matter is extracted ; on evaporating
the alcoholie solution, a scarlet-red powder is left behind,
which has neither taste nor smell. On this subject
Vogel states, that the colouring matter extracted with
aleohol contains still a portion of uric acid. On burning,
it does not smell like burnt horn. By sulphuric acid it is
dissolved ; the solution 1s of a rose-red colour, which
soon becomes dark red: by the addition of water, the
uric acid is precipitated from it unchanged. Sulphuric
acid, with three parts of water, extracts the colour, and
becomes red; but leaves the uric acid behind. By a
solution of sulphurous acid it becomes carmine red.
Nitric acid and chlorine change it in the same way as
they do pure uric acid. By hydrochloric acid the red
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colour is altogether destroyed, and changed to yellow.
Alkalies dissolve it; the solution soon becomes yellow,
and re-acts then exactly like a solution of urie acid in
alkali.

“ Duvernoy declares, that the red sediment of fever can
be procured from ordinary urine, if it is evaporated to }
or 1, and then mixed with a little nitric acid, and left to
stand from 12 to 16 hours, by which it becomes dark red.
If then an uric acid salt is added, the uric acid is preei-
pitated red, and alcohol extracts from the precipitate the
ordinary red matter. If a solution of the red matter in
water is mixed with a solution of acetate of lead, a pale
rose-red precipitate is formed. By nitrate of mercury, it
becomes, after some hours, green.

“ Fromhertz and Gugert, who made experiments on the
red sediment of the urine in disease of the liver, obtained
a similar result. By long-continued soaking in water, or
boiling in alcohol, a red extractive-like colouring matter
is taken up, which by alkalies was changed to yellow.
[ts property of reddening litmus came only from its red
colour.

“ Prout, on the contrary, attributes the red colour
in the sediment of urine to an intermixture of purpurate
of ammonia, because the purpuric acid can be artificially
produced, by treating uric acid with nitric acid ; and Prout
found nitric acid, in some state of combination, in the
precipitate from feverish urine. He digested such a de-
posit with nitrate of baryta and water, filtered the solu-
tion, precipitated it exactly with sulphate of potash,
evaporated it, and obtained from it, after sufficient con-
centration, crystallized saltpetre. Nitric acid, however,
occurs but seldom, and Wurzer found it only once in
eleven cases in which he sought it.

“The solubility of the colouring matter in aleohol speaks
against the supposition, that this colour comes from
purpurate of ammonia, which does not colour aleohol.
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It is certain, that if urate of ammonia is mixed with a
solution of a purpuric salt and acetic acid (which does
not destroy its colour), the uric acid is precipitated of a
pale rose-red colour. However, by boiling, aleohol ex-
tracts no trace of colouring matter. I made the following
experiment : I mixed urine with a purpuric salt and acetic
acid, whilst another portion of the same urine was left
alone unmixed. DBoth deposited, as far as colour went,
exactly similar sediments, and the alecohol with which
both were boiled became yellow coloured, without the
addition of the purpuric acid salt having increased the
colour of the precipitate in the smallest degree, or ap-
pearing to have communicated any of its colour to it, in-
asmuch as both, after boiling, were yellow.

“ The ordinary pale red deposit which is frequently
thrown down from the urine of those in health does not
appear altogether identical with that from the urine in
fever; for water extracts nothing from it, and aleohol
which is long boiled with it becomes yellow, and leaves,
after evaporation, a dark reddish, yellow, extractive-like
substance, which dissolves with difficulty in water, leav-
ing behind the red powdery colouring matter : that which
dissolves 1s urate of soda with a little urate of ammonia.
From the red powder, which is soluble in a large quan-
tity of water, a small quantity of alcohol extracts the red
colouring matter, and leaves behind a yellow coloured
powdery uric acid. The acid, boiled with aleohol, does
not become colourless, but yellow, and acetic acid ex-
tracts from it a part of the yellow colour.”

On this subject, I think it interesting here to mention
what Berzelius elsewhere states, that “ Landerer found
that the colouring matter from red perspiration, which
had become collected on flannel under the axilla, in a
patient with fever, by beiling with a very dilute solution
of potash, could be extracted. The solution then gave
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# [Tnder the heads of animal hoat; of the nutrition of the carnivorn and herbivorn
of the origin and use of the bile; of the relation between the change of matier amd
the consumption of oxygen ; of the origin and nse of the non-nitrogenised elements
of food, and particularly of fat, and their relative value as sources of heat; of the
effeets of aleohol and fermented liguors; of the efects prodoced an the volume of the
inspired air by the different articles of food; and lastly, of the troe functions of the
intestinal cinal, and the origin, nature, and compesition of the fieces, with their relation
to the food, and to the supply of oxygen ;—under all these heads, the reader will find
guch an amount of new and interesting matter as must satisfy him that we have entered
on the true path of discovery, and that the industry of maedern chemizts has beon most
profitably employed during the period which has elapsed sinee the first edition of this
work appeared.”"—>From the Edifor's ddvertisement.

Part IT., completing the Work, will be ready very soon, Tt has been delayed

Jor the vesults of important investigations.

Latham.,—An English Grammar for the Use of
Schools.

By R. G. Latnam, A.M., Fellow of King's College, Cambridge. Second
Edition. 12mo, 4s, 6d. cloth.

“A wark in which Grammar, no longer an aszemblage of conventional rules of
epeech, becomes n philosophicsl analyeia of our Iunguuﬁ; and an  elemontary
intellectual exercise adapted to the highest purposes of instroction."—Minufes of
Conneil of Edueation (St. Mark"s College), Vol. L. 1844,

The Classical Museum ;

A Journal of Philu!ug{ and of Ancient History and Literature. 8vo.
Vol. 1L, 124, 6d. cloth. Vols. 111, to V1., each l4s. 6d. cloth.

The work is continued Quarterly. Price of each Part, 35, 6d, Part XXIII.
is just published.
Sub Rege Sacerdos.—Comments on Bishop
Hampden’s Case,

With an Epitomised Report of the Proceedings. By E. 8. Creasy, M.A., of
Lineoln’s Inn, Barrister-at-Law ; Professor of IHistory in University College,
London. 8vo, Js,
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Classical Antiquities, Wiography, B istory, Ke.
DICTIONARY OF GREEK AND ROMAN ANTIQUITIES.

Edited by Dr. Wittiaym Ssrra. New Edition. One thick vol. Bvo. £2 24, cloth
lettered. (See page 1.)

A SCHOOL DICTIONARY OF ANTIQUITIES ; selected and

abridged from the # Dictionary of Greek and Roman Antiquities.” By
Wittian Ssren, LLD,  One small volume, Two Hundred Woodeuts, 10s, 6,

DICTIONARY OF GREEK AND ROMAN BIOGRAPHY
AND MYTHOLOGY. Edited by Wictiam Swite, LL.D. Medium éivo.
Ilustrated by numerous Engravings on Wood, Complete in Three Volumes.

Vol. L. (1100 pages), 1L 165 cloth lettered.
IL. (1200 pages), 11. 1Gs, ditto,
111, Completing the Work, £2 3s. 6d. (Just published.)
*.* Subscribers are requested immediately to complete their copies.

i Thero i no need ﬂflprcrnrruming any formal enloginm on this new Classical Die-
tionary, for in foct it is the only one with any pretensions to the name in our langnoge ;
and aa such it must form part of the libeary of every student who desires to
aequainted with the mind of antiquity."—Athenaumn,

CHRONOLOGICAL TABLES OF GREEK AND ROMAN
HISTORY, CIVIL AND LITERARY ; WITH TABLES OF ROMAN
MEASURES, WEIGHTS, AND MONEY. Edited by WitLiam Swmirs,
LL.D. Reprinted from the Dictionaries of Greek and Reman DBiography,
Mythology, and Antiquities, Medium 8vo, 5. eloth. {Jutst Pw!:h’-u)wdﬂ

NIEBUHR'S HISTORY OF ROME, FROM THE EARLIEST
TIMES TO THE DEATH OF CONSTANTINE. 5 vols. 8vo, 3l 6s 6d.
Vols, I. and IL, Translated by Bissor THiRLwarL and ARCHDEACON

Hare. 16s. each.

Vol. I11. Translated by D= Syt and Dr. Scavirz, 184, 6d.
Vols. IV, and V. Lecrvees. Edited by Dr. Scawirz. 2 vols,  16s,

NIEBUHR’'S LECTURES ON THE HISTORY OF ROME,
FROM THE EARLIEST TIMES TO THE FALL OF THE WESTERN
EMPIRE. Edited by Dr. L. Scmwmirz, Rector of the High School of
Edinburgh, Second Edition, enlarged and greatly improved. 3 vols. 8vo.
242, cloth.

1. Earliest History to the First Puniec War. 1 vol. 8vo, 8s.
I1. First Punic War to the Fall of the Western Empire, Second Edition.
2 vols, fivo, 164,

¢ They may ba ueod a2 an intreduetion to, or a2 a running eommentary on, Nietmhr's
great work. ... Even those who by o eareful study have apquired a thoroagh familineit
with the three volumes of the Romuan History, will find in these Lectures much that
new nnd striking. " — Preface.

SCHMITZ’S HISTORY OF ROME, FROM THE EARLIEST
TIMES TO THE DEATH OF COMMODUS. 1 vol. 12mo, 7s. 6d. eloth,
or @is. 6d. strongly bound in leather. (See page 3.)

ROBSON’S QUESTIONS ON DR. SCHMITZ'S HISTORY
OF ROME. 12mo, 2s.

AKERMAN’S (J. Y.) NUMISMATIC MANUAL ; or, GuipE

o THE CoLrEcTioN AND StUpy oF GrEEK, RoMman, anp Excrism Coixns
Bvo, with numerous Engravings, 11, 1s.

KEATS’ (JOHN) POETICAL WORKS. In one vol. feap., with

& Portrait from a Drawing by Hivron, Price 5s. cloth.

b Az it ig, there iz not a poet living who eould surpass the materol of | Endymion,' a
poem, with all its fanlts, far mnrelﬁﬁl of beauties."—IFillis's Pencillings by the {;";‘y_

— ——  r———— - ._.__...._...._.@
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6 WORKS PRINTED FOR TAYLOR, WALTON, & MABERLY,

Fatural Philosopbhy.
POTTER’S ELEMENTARY TREATISE ON MECHANICS,

for the use of the Junior University Students. By Ricuann Porrer, AM,,

late Fellow of Queen’s College, Cambridge, Professor of Natural Philosophy

in University College, London, Second Edition, revised, Svo, with numerous
i Ba. G, cloth.

POTTER’S ELEMENTARY TREATISE ON OPTICS. Svo,

with numerous Diagrams, 9. Gid. cloth,

This volume contains all the requisite propositions carried to first a mations; and the
constroction of Hefleeting and Befracting Teleseopes  amd - Microseapses, 'I;.ﬁf.- Solar,
Oxyhydrogen and Lucernal Microseopes; the Magle and Phantasmagoria Lantern;
the Daguerreotype ; Camera Obscura; Hadley's Sextant and Refleeting Cireles ; the
Optical Square; the Serew Micrometer; the Gonfometer, &c.

YOUNG’S LECTURES ON NATURAL PHILOSOPHY AND
THE MECHANICAL ARTS. A New Edition, with References and Notes,
by the Rev. P. Kerraxp, M.A,, F.R.5. London and Edinburgh, late Fellow of
Queen’s College, Cambridge, Professor of Mathematices, &e. in the University
of Edinburgh, 2 vola. 8vo, with 43 Copper Plates. 1{, 4a, cloth.

“ All who seek information should know that Young iz not merely a popular writer;
but by far the most popular of those whose aecuracy can be relied on in a vast range of
subjects, and who have actually written through that range."—dthenaum,

TWELVE PLANISPHERES, forming a Guide to the Stars for
every Night in the Year, with an Introduction. Bvo. G 6d, cloth.

——

;Elatbtmatirs: ;

DE MORGAN’S ELEMENTS or ARITHMETIC. By Avcustus

D& Morean, Professor of Mathematies in University College, on, Fifth

Edition, with Eleven new Appendixes. Royal 12mo. b5s. eloth.

W At the time when this work was first published, the importance of establishing
arithmetie in the young mind, upon renson and demonstration, was pot admifted by
many. The case 1s now altered: schools exist in which rational arithimetie s taught,
and mere rules are made to do no more than their proper duty. There is no necessit,
to advocate o change which is actunlly in progress, as the works which are publish
every day suficiently show. And my principal reason for alloding to the sulject here
is mmlx_tu warn those who want nothing but routine, that this is not the book for their
purpose, —duthor’s Preface,

DE MORGAN’S ARITHMETICAL BOOKS AND AUTHORS.

From the invention of Printing to the present time ; being Brief Noticesof a
large number of Works drawn up from actual inspection. Royal 12me. 6
“ A great mumber of persops are employed in teaching arithmetic in the Undted
Kingdem. In publishing this work, I have the hope :hi‘dpluein; before many of them
more materlal for the prevention of inaccurate knowledge of the literature of their
geienee than they have hitherto been able to command, without both expenze and
rescarch.—FPrefacd,

DE MORGAN’S ELEMENTS OF ALGEBRA, preliminary to
the Differential Caleulus. Second Edition. Royal 12mo. 9s. cloth,

DE MORGAN’S TRIGONOMETRY axn DOUBLE ALGEBRA.
Royal 12mo, Ta. Gd. cloth,

TABLES OF LOGARITHMS, COMMON AND TRIGONO-
METRICAL, TO FIVE PLACES. Under the Superintendence of the Society
Jor the Diffusion of Uscful Knowledge., Foolseap Bivo. 3s sewed.

REINER’S LESSONS ON FORM; or, Ax InTRODUCTION TO

GEOMETRY, a5 given in a Pestalozzian School, Cheam, Surrey. 12mo, with
numerous Diagrams.  Js. Gd. eloth,

¥ Te has been found in the actual use of thess Jessans, for o considerabile period, that o
lnrger avernge number of pupils are brought to stody the Mathematics with decided
guccess, and that all pursue them in a superior manner.”—HRee. D, Mayo.
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REINER’S LESSONS ON NUMBER, as given at a Pestaloz-
zian School, at Cheam, Surrey, Second Edition. Consisting of
THE MASTER’S MANUAL. 12mo. 4s. 6d. cloth.
THE SCHOLAR'S PRAXIS. 12mo. 2 bound.

RITCHIE’'S PRINCIPLES OF GEOMETRY, familiarly Illus-
trated, and applied to a variety of useful purposes. Designed for the Instrue-
tion of Young Persons, Second Edition, revised and enlarged. 12mo, with
150 Woodeuts, 3s 6d. cloth,

RITCHIE’S PRINCIPLES OF THE DIFFERENTIAL AND
INTEGRAL CALCULUS, familiarly Illustrated and applied to a variety of
useful purposes. Second Edition. Rewised by J. A. Srexcer, B.A., Assistant
Mathematical Master in University College School, 12mo, with Diagrams,
4a. Gd. cloth.

“ Dir. Ritchie was a man of clear head, apt at fllusteation and fond of elements,
We have hoard that he wrote this work when, late in life, he bogan to learmn the subject,
W helieve our renders would And it a useful ﬁrﬂthﬁrﬂh'i—ﬂlhmm.

BARLOW’S TABLES OF SQUARES, CUBES, SQUARE
ROOTS, CUBE ROOTS, and RECIPROCALS, up to 10,000, Stereotype
Edition, examined and eorrected. Under the Superintendence of the Society
for the Diffusion of Useful Knowledge, Royal 12mo.  8a.

¥ They will be found useful to the more sclentific cloes of Engmeers and Surw
for immedintely obtaining results which are now usually got by logarithmie ealenlation,
or the sliding role; to setuaries (in the table of reciprocals) ; o achoolmasters, for ob-
taining examples of the erdinary rules of Arithmetic ; to in fact, who are tors

by choice or necessity, though of course to some more than to others,"— Preface,

Reeent Entroductory Lectures,

PROFESSOR SCOTT ON THE ACADEMICAL STUDY OF
A VERNACULAR LITERATURE. 8vo. la

PROFESSOR NEWMAN ON THE RELATIONS OF FREE
KNOWLEDGE TO MORAL SENTIMENT. Bvo. ls.

' PROFESSOR RAMSAY. PASSAGES IN THE HISTORY
OF GEOQLOGY. Two Lectures., fvo. Each ls.

Diaries and Journals,

THE LITERARY DIARY, or Complete Common-Place Book.
Post 4to, ruled throughout and half-bound. 12s.

A POCKET COMMON-PLACE BOOK. With Locke’s Index.
' Post 8vo, half-bound. Bs. Gd.

THE STUDENT'S JOURNAL. Arranged, Printed, and Ruled

for receiving an Aecount of every Day's Employment for the space of One
Year. Post 8vo, half-bound. 45, 6,

THE PRIVATE DIARY, formed on the Plan of * The Student’s
Journal,” for general Use. Post 8vo, half-bound. 4s. 6d.

Maps,
OUTLINE MAPS:— MercaTorR — EvroPE — Britise IsiEes.
Three Maps, folio, stitched in cover, 1s. 3 single Maps, 4d. each.
GEOGRAPHICAL PROJECTIONS :— MgrcaToR— EUROPE—
Bririsi Isies. Three Maps, folio, stitched in cover, 1s. ; single Maps, 4d.

each,
TEACHING MAPS :—E~xcraxp, WaLes, and Part of Scorran.
1. Rivers, Mountains, &e. Price 6d. II, Towns. Price 6d.

a_ e —— ———e
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Linwood’s Lexicon to Eschylus.
New Edition, revised. #vo. 12r. {See page &)

Allen’s New Greck Deleectus ;
being Sentences for Translation from Greek
into English, and English into Greelk;
arranged in a systematic progression. By
e, Rarmael Kiossee. Transleted snd
Edited from the German. Second Edition,
revised, 12mo. 44 cloth.

¢ 7Tt is an analytical and synthetical praxis on
the forms of the Greek langnaze, sommunicating,
by the way, considerable knowledge of the b,
and information on points connected with the
Greek writers.,"—Preface,

Allen’s Constructive Greek Ex-
ercises, for teaching Greek from the begin-
ning by writing. EBecond Edition, revised
and eninrged.  12mo.  5r. cloth.

The il, om begrinn Gresl, needs no hook
hnsidmpl';ql:?s He hgnheiﬂf Grammar, Vocabulaky,
and Exercise Dook,

Hardy’s Anabasis of Cyrus,
Book I, Chapters 1 to 6. Literal and Inter-
linear Translation of the First Chapter, and
a Lexieon to the whole, 12mao. 3¢ 6d. cloth.

London Greek Grammar; de-
gigned to exhibit, in small compass, the
Elements of the Groek Language. Editod
by a Grapvarte of the University of Oxford.

Filth Edition. 12mo. 3s. 6d. cloth.

Plato: the Apology of Socrates,
the Critn, and FPart of the Phado; with
Notes (translated into English) from Srati-
mavs and SeuLEERMACHER'S Introductions.
Edited by De. W, Barrn. 12mo. 45 6. cl.

_Life of Socrates. By Dr. G.

Wiceens. Translated from the German,

with Notes, 19mo.  3s 6.

CoxtENTs :—Life of Bocrates, by Wiggers—
Life of Socrates, by DHogencs Lacrtins—
Sehlelermacher on the Worth of Socratos
a8 & Philosopher,

Tayler’s (Rev. Charles) Intro-
dugtion to the Art of Composing Greek
Iambice, in Imitation of the Greek Trage-

dinnsg, designed for the Use of Behools.
12mo. 2z. 6d.

Greek Authors, selected for the
use of Sehools; containing portions of

Luecians Dislogues, Anacreon, Homers
Tliad, Xenophon's Memorabilia, and Hero-
dotus. 12mo, 3¢ 64. cloth.

Taylor’s What is the Power of

the Greek Article? 8vo, ds Gd.

Four Gospels in Greek, for the |

use of Schools. Feap. Bvo, 3 6. cloth.

LATIIN.
Allen’s New Latin Delectus :

being Sontences for Translation from Latin
into English, and English into Latin; ar-
ranged in oosystematic progression, on the
Plan of the Groek Delectus. Second Editlon,
revised. 13mo, 42, cloth.

Robson’s Constructive Latin
Exercizes, for teaching the Elements of the
Language on asystem of Analysisand Syn-
thesis, with Copious Vocabularies. By J.
Ropszox, B.A., Assistant Master in Uni-
versity College Bchool.  12mo, B, Gad.

Allen’s Etymological Analysis

of Latin Verbs Teap. 8vo, 5s.

Allen’s Ecloge Ciceroniane ;
contnining Norrations, Maxims, Descrip.
tioms, Characters, Philosophical Pieces, sand
Lottere. Sclected from the Works of Cleerg.
13me, 29, G, eloth.

Ciesar for Beginners. Latin and

English ; with the original Text at the end.
12mo, Jr. 6d. cloth.

Hall’s Principal Roots of the
Latin Language, simplified by a display of
their incorporation into the English Tongue ;
with copions Notes. Fifth Edition. 12mo,
4. Gil. cloth.

Hodgson’s (Provost of Eton)
Mythology for Versifieation ; or o Driefl
Eketeh of the Fables of the Anclents, pre-
pared to be rendered into Latin Verse.

Fourth Edition.  12mo, 35 cloth, Key to
ditto. Bvo, 7. cloth,

Hodgson’s (Provost of Eton)
Belect Portions of Sacred History, comveyed
in sense for Latin Verses, Third Edition.
18mo, 3r. ik, eloth. Koy to ditto, Royal
fivo, 1. 6. cloth.

Hodgson’s (Provost of Eton)
Bacred Lyries; or, Extracts from the Pro-
phetical and other Boriptures of the 01d
Testamaont ; adapted to Lotin Versification
in the principal Metres of Horace. 13mo,
6z, Gl eloth.

Caesar's Helvetic War. In Latin

and English, Interlinear, with the original
Text at the end. 12mo, 25 cloth,

Latin Authors, selected for the
use of Schools; containing portions of
Phadrns, Ovid's Metamorphoses, Virgil's
Aneid, Cosar, and Tacitus 12mo, 3, 6d.
clothi.

—_— 8
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London Latin Grammar; in-
cluding the Eton Byntax and Prossdy in
English, nccompanied with Notes. Edited
by o Graovate of the University of Oxford.
Twelfth Edition.  12mo, 2. G, cloth.

New Latin Reading Book ; con-
siating of short Sentences, eusy Narrations,
and Descriptions, selected from Cosar's
Gallio War ; arrnged in saystematio pro-
gressiom. With a Dictionary. l2me. s
B, cloth.

¢ The plan of thiz work differs in one fm t
point from other works of a similar The
sentences have been  selected exclusively from

Cisar's Commentary on the Gallle War, instesd

of being taken from different auathors, az bas

ustnlly been the case, There is an obvions
advantagn in this plan ; the sume words are con-
tin repeated by the same author ina simple
narcative ; and the pupil thus beoomes aocus-
tomed to his style, anud Hmds the work of transla-
tion grow easier every day, which cannot be the
coae when the extrocts are taken from many dif-
ferent authors, whose style must of course vary

exivedingy ' — Prefince.

Tacitus. Germania, Agricola,
and First Book of the Annals. With Notes
tropslated into English, from Ruperti,
Fassow, Waleh, and Batticher’s remarks
on the style of Tacitus, 13mo. 5Ss. cloth.

Virgil’s Eneid. The First Six
Books, with an interpaged translation,
line for line, and numerons Notes. Second
Edition. 12mo. G Gd.

Cicero. — Pro Lege Manilii.

120y sewed; 15,
ENGLISH.

Latham’s First Lessons in Eng-
lish Grammar for Ladies’ Schools. Feap. o

Latham’s First Lessons in Eng-
lish Grammar for Commercial Schools.
Feap. 8vo. | Nearly ready.)

Latham’s First Lessons in Eng-
lish Grammar for Classical Schools. Fenp.
fvo, | Nearly ready.)

Latham’s English Language.
fecomdl Hditfon revised. 1 vol. 8vo. 16n
(Soo page &)

Latham’s First Outlines of Lo-

gig, applicd to Grommar and Etymology.
12mao, 15 Gd. eloth.

Latham’s Elementary English
Grammar. For the Use of Schools. Second
Edition. 12mo. 4s 6d. cloth.

" His compurison of the old S8axon forms with
the modern English, his classifieation of verhs
under the heads of wenk and strong forms, and
hiz remarks on the derivation and constroction of

afford evidence of laborious inves-
tigation and rescarch, and are avalusblecontribu-
tion towards reducing our Iangoage within itz
proper Hmite,"—Classiond Micsain.

Green’s Questions on the above,
with an Index of Reference. 12mo. cloth,
1. Bl
ITALIAIN.

Stories from ITtalian Writers :—
Avwignn, Hanerr, CasticLioxg, &c., Italinn
and English Interlinear ; with the origioal
toxt at the end. 25, Gd.

Panizzi’s  Elementary Italian

Grammar. 12mo, 35 bound,
FREENCH.
Complete Course of the French

Langnage. By P. F. Mercer, Professor of
French in University College, London.

Merlet’s French Grammar,

divided into Three Parts; the Pronuncia-
tion, the Accidence, and the Syntax. New
Edition. 1Z3mo. 5s. Gds bound.

Merlet’s Key to the French

Grammar, 12mo. g 6d. bound.

Merlet’s Le Traducteur; or, His-

torical, Dramatie, and Miscollancous
Beleetions: from the best French Writers §
aecompanied by Explanatory Notes; a
selection of Idioms, &e. New Edition.
12ma, A 6. bound,

Merlet's Stories from French
Writers, in! French and English, interli-
near; with a Grommatienl Intreduction
and Notes (from the * Traductenr ™). 2.
Dbounid.

Merlet’s Dictionary of Diffienl-
ties; Appendix to the French Grammar,
Bepond Edition. 12mo, 4 bound, Con-
tuining an explanation of the peculiarities
of the French Language—Complete List of
Adjectives, showing why they are placed
before or after the Substantive—Compre-
hensive List of Idioms, and Proverbs now
in nse — List of Synonymes — Mercantile
Exprossions, Phrases, and Lettors, & &o.

Hurwitz’s Grammar of the He-
bréew Langnage. fvo. 13r cloth., Or in
Two FParts, sold separately : ELeEMENTS,
Ivo. Cloth, 45 d. BryMorosy and Sva-
TAX. Bvo, Cloth, 9

@ Mr. Hurwits's Grammar §s the best ele-

mentary work of its Kind extant in the Englizh lan-
punge. ' —Journal of Edveation, No, 0,

Greenficld’s Book of Genesis in

English Hebrew, accompanied by an Inter-
linear Translation, substantially the same
a8 the authorlsed Eoglish version : Philo-
Ingical Notes, and a Grammatical Introdue-
tiom. Fourth Edition. Svo. 8e cloth. With
the orfginal Text in Hebrow characters ot
the end.  8vo.  10s. Gel. eloth.

- —
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WORKS PRINTED FOR TAYLOR, WALTON, & MABERLY,

LOCKE’S SYSTEM

1. Puxnnus’s FapLes or Esor.

2, Ovip's Meramorenoses., DBook T,
3 Vircir’s JExEip,
4. Pamsing Lessoxs o VinciL,

INTERLINEAR TRANSLATIONS.

OF CLASSICAL INSTRUCTION,
Restoring the Method of Teaching formerly practised in all Public Schools.
The Series conzists of the following Interlinear Translations ; with the Original
Text, in which the quantity of the doubtful Vowels is denoted ; Critical and
Explanatory Notes, &e.

#.% Ty means of these Worlks, that excellont Syatom of Tuition is effeetunlly restored which
wis patablighed by Dean Colet, Ernsmins, Lilly, at the foundation of 8t. Paul’s Schaool,
anid was then epfnirmd by authority of the State, to be adopted in all other Public Semi-
naries of Learning throughont the kingdom. Esch volume 2s. Gd.

Latin. ! fFreck.
1. Leerax™s Diatosurs,  Seleetions.
2. Tue Opes oF ANACREON.

3. Houmer’s ILiap., DBook I.
4. Parsixg Lessons To HoMER,

Baok I.

5. Casan’s Invasion or BriTams. 5. Mexornon's Mesmomasinia. Book 1.
6. Tacitus’s Live oF Acricora. Part I, | 6. Heroporus's Historizs, Selections.
Ttalicn., Frencl.

Sromirs rFroM Itaniaw WriTERS :(—AL- | Sisuowpl ; THE Barrues or Cressy axp

F1ER], BanETTI, CASTIGLIONE, &cC. Porcriers.
(Terni.
Sronies From Germax WriTERs.
Ax Essay, EXPLANATORY OF THE SystEM. 12mo. . . . 0Os Gd.
Also, to accompany the Latin and Greck Serics.
Tue Lonpox LaTiN GraMmar. 12mo. g . p o a 28 Gl
Tue Lowpox GREEE GRAMMAR. 12mo. . g 5 i + Ba Gd.

SINGING.

The Singing Master. Sixth
Edition (one hal’ the original priceh.  Svo.
6is. cloth lettered, gilt edges.

No. L. FIRST LESSONS IN SINGING AND
THE KOTATION OF MUSIC. Price 15
No. 1. RUDIMENTS OF THE BCIENCE

OF HARMOXNY, OR THOROUGH

BABS. Pricels.

III. THE FIRST CLABS TUNE-BOOK.

Thirty Simple and Pleasing Alrs, ar-

ranged, with Suitable Words, for Young

Children. Price 1»s.

I¥, THE BECOND CLAS3 TUNE.

BOOK. FPrice 1z Gd.

Ko, V. THE HYMN TUNE-BOOK. Price
1s. Gd.

The Vocal Exercises, Moral S8ongsand Hymns,

No.

N

with the Music, may also e had, printed
on 87 Cards. Priea 24, cach Card, or
Twenty-five for 2s.

The Words withont the Music may be had in
Three Emall Books.

Moral Songs from the First Class Tume-
Book, 1d.
Book, 1d.

Hymns from the ITymn Tune-Book, 134, |

Helen S. Herschell’s Tireside

Harmony ; or Domestic Reerention in Part
Binging. A Selection of favourite old
Glees, Rounds, and Canona; arranged to
words suitable for Families and Schools
Becond Edition. Demy fvo. (oblong) 2s.64d.

Becond Class Tune-
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DRAWING.

Linear Drawing Copies for the

Earliest Instruction. Comprising 200 Bub-
jeots on 94 sheeis, mounted on 12 pieces of
thick pasteboard. By the Author of
 Drawing for Young Children.” In o Fort-
folio, 5 Gd.

Drawing Copies for Elementary

Instruction. By the Author of * Drawing
for Young Children," 2 Sets; ench consisi-
ing of 12 Bubjects, mountoed on thick paste-
Board. 3& Gd. each Set, in a Portfolio.

Deacon’s Elements of Perspec-

tive Drawing, or the Sclence of Deline-
ating Real Objects, Being a Manusl of
Droctions for using o Set of Models, com-
posing & variety of Picturesque Forms
Suftable for the Practive of DBeginners
Mnstrated with Eight Plates, Bvo. 45,

Drawing Models, consisting of

Forms for eonstrocting various Buildings,
Ginteways, Unstles, Bridges, &e. The Build-
ings will be found sufficiently large to be
drawn from by & nomerous Class at the
same time, Ina Box, with a small Trea-
tise an Drawing and Perspective. FPrice
21, 1de, Length of the Box, 18§ inches;
breadth, 13 inches ; height, 8 inches,

Trachsell’s Drawing Models,
consisting of Rectilinear Figures, Polygonal
and Mixtilinear Models, Models chiefly for
Ehading, and Models for application and
further practice, Price of the complete set,
1., Any Figure may be purchased
separntely,

The whole Collection, with the excoplion of
the houses, is painted white, to resemble
Pplaster,

A complete Collection on a larger scale, such
as that wsed in the Mechanies' Institu-
tion, Liverpool, 151,

¥ # A detatled Prospectus may be had on

application.
Drawing Materials.
A Quarto Copy Book of 24 leaves, comman
paper; Gid,
Ditto iy ditte .

paper of superior quality, 1. 34

Peneils with very thick leand, B.B.B,. 2¢, per
half dozen.

Ditto . . . « ditto | « F.at
1z, 6. ditto.

Drawing Chalk, %l per dozen sticks, in a Box.

Port-crayons for holding the Chalk, 44. each.

EDUCATIONAL MODELS

FOR THE USE OF SCHOOLS, MECITANICS' INSTITUTIONS, AND FOR
PRIVATE INSTRUCTION.

A Set of Apparatus for Hydro-

statics, Hydraunlics, and Pnenmaties; with
a Pamphlet containing full Descriptions
and Directions for Performing many Ex-
periments.  Price &, Gs, in o box,

Apparatus for Cohesion, Capil-

lary Attraction, Elecirie and Magnetic
Attraction, Impenetrability and Imertia;
with Descriptions and Dingrams, Price
214 in & box,

A Machine for Illustrating Cen-

trifugal Motion: Including & representa-
tion of the Governor of a Steam Engine.
In o box, 105

Attwood’s Machine for Explain-

ing the Laws of Falling Bodies: with
Apparatus attached for Hlustrating the
Theory of the Pendulum, Price of At
wood's Machine, with & * Companion,”
21, 2¢, » ndditional Apparatus, for the Pen-
dulum, 11, 1=,

e —— — —

Sets of Mechanical Powers;
containing the Lever—Wheel and Axle—
A Beries of Pulley=—The Inclined Plane—
Wedge—Scrow; with Examplea of the
Parallelogram of Forees—Centre of Gravity
=Friction—Callision of FElastic Bodies—
Compound Lever, £ 5d

1. For large Lecture-rooms (size of
the frame ; height 3 feet 1 inch;
width, 3 feet) . £ = wiive

2. For Schools and smaller Lecture-
roomis (height of the frame, @
feet 6 inches; width 2 feet 3
thchest . = .. s e BOED

3. A Smaller Bet, omitting the Pa-
rallelogram of Forces and Col-
ligion of Elastic Bodies (height
of the frame, 2 feet 1 inch;
width, 1 foot 114 fnches) . . 212 6

4, A Commoner Set (height of the
frame, 2 feet ; width,19 inches) 1 6 3

The Bent Lever. Convertible

into a Bent Lever or Toggle Joint Press,
With weights, and a deseription, Price 10s,

— — —————
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EDUCATIONAL MODELS—continued,
Apparatus for Magnetism. Price | Geometrical Solids. The Five

184, in o box,

A Train. of Spur Wheels,

mounted on a muahogany stand, with
weights, Prics 215 in a box.

A Double Inclined Plane, with

an Application of the Composition and
Resolution of Forces, Imoa box, 10,

A Portable Hydrostatic Bellows;

with Deseription and Diagram, including o
weight., Price 214, in a box,

A Sectional Model of the Steam
Engine; by which the motlons of the
several parts, its internal struetare, and
the high and low preéssure principles, can
be casily explained, Price 3. 22 in a box,

A Pyrometer, for Showing the
Expansion of Metala, Price 15s.
Diagrams in Wood, to TIllus-

trate Dr, Lardner's Euclid. Bolid Geo-
metry, Book 1. Frice js 6d,

Hegular Solids —1. Teteahedron § 2, Octa.
hedron: 3. Jeosnhedron; 4. Hexahe-
dron; 5, Pentagonal Dodecahedron; 6
Rhomboidnl Dodecabedron; 7. Bipyra-
midal Doedecahedron ; & Trapezohedron,

Pyramng,—& Triangnlar; 10, Cuadri-
Interal: 11. Hexagomzal; 12, Octagonal,
Pramg.—13, Trinngular; 14, Guadri-

Intoral; 15. Hexagonal; 16. Octagonal—
17. Bphere ; 18, Cylinder; 19. Come. The
Set in & bax, 5.

Another Set, containing the
Conic Begtions,  Prics 16z

A Larger Set. Price 1/, 11s. Gd.

An Instrument for Teaching
Geometry : eonvertible into a Theodolite.
Bpirit Level, Hadley's Bextant, and Wollas-
ton's Goniometer. Price 2, 125, Od. in
a box,

A Pair of Large Dividers, for

making Diagrams on a black board.
Price 4s.

MINASI’'S MECHANICAL DIAGRAMS.

For the Use of Lecturers, and Schools. Complete in Five Numbers, each containing Three
Shoets of DMagrams, price 36 each Number, eoloured, illustrating the following subjects (—
1 & 92, Composition of Forees—3. Equilibrium.—4 & 5. Levers,—#. Bteclyard, Brady Ba-
lanee, and Danish Balance.—7. Wheel and Axle.—& Inclined plane.—5, 10, 11, Pulleys—
12, Hunter's SBerew,—13 & 14. Toothed Wheelsa—15, Combination of the Mechanical Powers.

The Dingrams are printed on large sheets of paper, measnring 2 fect 11 inches by 2 feot.
This size will be found suited for large lecture rooms.

CHEMISTRY.

.

TURNER’S ELEMENTS OF CHEMISTRY. Eighth Edition.
Edited by Justvs Ligme, M.D., Professor of Chemistry in the University of
Giessen, and WinLiam Gurecory, M.D., Professor of Chemistry in the University

of Edinburgh,

1 vol. 8vo. 14 10s.

(See page 2.)

Alszo, in Two Parts.

Part I.—INORGANIC CHEMISTRY.
IL—ORGANIC CHEMISTRY.

presont iy, in short, the most com and the most lominous system of
mge ; mul we know no one in

£ Tha
Chemistry in the English 1

15s.
15s.

France or Germany that

eomes near it —Kdinburgh Medical and Swrgical Jowreal, Jan. 1, 1847,

GREGORY’S OUTLINES OF CHEMISTRY, for the use of

Students.
versity of Edinburgh.

By WiLLiam Grreory, M.D., Professor of Chemi
Second Edition, revised and enlarged.

in the Uni-
Complete in

1 vol. foolseap Bvo, 125 eloth. Part I—(Ixoncaxic Cremistry), 5s. cloth.
Part 1l.—(OnGaxic CrEMISTRY), Ts. cloth,

¢ Thiz iz bevond comparizon the bestintroduction to Chemistry which has vet appeared.

The directions for

ring subetances are nenally confined to the best method, so that

brevity and selectness are combined, The size and price of this little work, as well as
it intrinaie merits, commend it to every student of Chemistry,”— Lancet,

e — % =
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WILL’S OUTLINES OF THE COURSE OF QUALITATIVE
ANALYSIS FOLLOWED IN THE GIESSEN LABORATORY. By
Hexny Wiit, Ph.D., Professor Extraordinary of Chemistry in the University |
of Giessen. With a Preface, by Barox Ligprg, 8vo, 6s 3 or with the Tables
mounted on linen, Ta

“ The present work contains an accurate desoription of the course T have followed in
my laboratory, with great sdvantage, for twenty-tive years,"—Eaxnow Lizme,

PARNELL’S ELEMENTS OF CHEMICAL ANALYSIS,
QUALITATIVE AND QUANTITATIVE. By Epwarp ANDREW PARNELL,
Author of * Aprniep CneMmisTrY ; 1 Ants, Manvracrtores, axp Dounstic
Ecoxomy,” Second Edition, revised throughout, and enlarged by the addition
of 200 pages fivo, 14s. cloth,

PARNELL’S APPLIED CHEMISTRY; IN MANUFAC-
TURES, ARTS, AND DOMESTIC ECONOMY. With numerous Wood
Engravings and Illustrations,

3 Vol. I., 13s. cloth lettered, containg :—
Preumnyany Onservations—0Gas Iurvsinarion—Presenvation oF Woon—
Dryemvg axp Cavrco Prixrisag.
Vol. IT., 13s., cloth lettevod, containg :—
Grass—Stancun—Taxxixe—Curovrenove—Bonrax axp e Boracie Lacooxs
— Sour—SULPHUR AND SCULPHURIC AciD, AND Soba,

PETZHOLDT'S LECTURES TO FARMERS ON AGRICUL-
TURAL CHEMISTRY. People’s Edition. 1 vol. small &ive,, 44, G, sewed ;
5a. cloth.

¥ The author does not overload his sabject with necdless details, which is the vice of
gome such books, but he confines the reader to those points only which he ought to be

well ﬂﬂ:m.inted with, and these he explains ina elear and simple way."—Gardeners”
ﬂﬂirﬂﬂ' i

LIEBIG’S RESEARCHES INTO THE MOTION OF THE
JUICES IN THE ANIMAL BODY. B8vo, 5s (Seepage 2)

LIEBIG'S FAMILIAR LETTERS ON CHEMISTRY, AND

ITS RELATIONS TO COMMERCE, PHYSIOLOGY, AND AGRICUL-
TURE. Third Edition. Foolscap 8vo, 4s. 6d.

LIEBIG’S FAMILIAR LETTERS ON CHEMISTRY, Secoxp

Senes. THE PHILOSOPHICAL PRINCIPLES AND GENERAL LAWS
OF THE SCIENCE. Foolscap Bvo, 5a.
¢ The plan of the Letbers is as simple and indelligible as their style,  The author sota
aut with o general consideration of Chemidstry ; amd of the rank to which it iz entitled
among the other scienoes; treats shortly of chemicnl affinity and chemica] oquivalents,
illnstrating the symbols and formulm by which these affinitics are oxpressod ; explains
the atomic theory ; considers the relation of heat, light, electricity, and gravity to
chemieal foree, and shows wherein these forees differ from what has been ealled the
vital principle ; and lustly discusses the transformations—fermentation, putrefaction,
and decay—which take ploce in organic bodics when removed from tﬁs influence of
vitnlity. — Chambers’ Jowrnol,  Notice of Sccond Serics.

LIEBIG’S ANIMAL CHEMISTRY ; or, CHEMISTRY IN ITS
APPLICATIONS TO PHYSIOLOGY AND PATHOLOGY., Third
Edition, almost wholly re-written. Part L, 6s. 64. cloth, (See page 4.)

LIEBIG'S CHEMISTRY IN ITS APPLICATIONS TO AGRI-
CULTURE AND PHYSIOLOGY. Fourth Edition, revised, #ivo, 10s Gd.
cloth. (See page 4.)

PORTRAIT OF PROFESSOR LIEBIG. 7s. Gd.
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CHEMISTRY —continued.

PLATTNER ON THE USE OF THE BLOWPIPE IN THE
EXAMINATION OF MINERALS, ORES, FURNACE PRODUCTS,
AND OTHER METALLIC COMBINATIONS. Translated, with Notes,
by Dr. J. 5. Musrrarr, With a Preface by Proressor Liepig, Ilustrated
by numerous Wood Engravings. 1 vol. 8vo, 10s. 6d,

FRESENIUS AND WILL’S NEW METHODS OF ALKA-
LIMETRY, axp or perermiNiNg THE CoMMERCIAL VALUE OF ACIDS, AND
Maxgaxese, 12mo, 4s. cloth.

¥¢ This little work will prove of the highest Importance to Calico Printers, Bleachers.
Dyers, Manufacturers of Soap, Paper, and Prussiate of Potash ; also to Chemists, and
to dealers in Alkalics, Acids, Xe."

INSTRUCTIONS FOR MAKING UNFERMENTED BREAD;
with Observations on its Properties, Medicinal and Economic. By a P'rysi-
ciax. Fifteenth Edition, containing the New Formule. - #vo, 3d.; or,
Postage free, 5d.

“*The anthor, by directing attention to a enbject of the highest importance in a
gocinl and ceonomical, as well as a medieal polnt of view, has rendered o great serviee
to the publie.""— Edinburgh Medical and Swrgical Jowrnal.

“We recommend this Pamphlet to the serious attention of the publie,"—Times,

SURGICAL ANATOMY,

e

MORTON’S SURGICAL ANATOMY OF THE PRINCIPAL
REGIONS. Royal 8vo. Plates and Woodeuts.

PERINAUM. Four Plates and Three Woodeuts, 65, plain, 7s. 6d. coloured.

GROIN, FEMORAL AND POPLITEAL REGIONS, Eight Platesand Eleven
Wood Engravings, 9s. plain, 13s. coloured,

INGUINAL HERNIA, TESTIS AND ITS COVERINGS, FYive Plates and
Eleven Woodeuts, 125, coloured, 9s. plain,

EIGHT PLATES OF THE HEAD AND NECK, THE AXILLA, AND
BEND OF THE ELBOW. 13 eoloured, 7s. 6d. plain.

“ The prodection | volume on the Groin) iz altogether one which we ean conscientionsly
recommenid to the working student. . . . « . The work will constitute s complete and
elaborate treatize, that cannot fafl to be highly useful to gurgeons in general.”— Hrifish
and Foreign Medical feview.

“The prezent work (Ilnguiml Hernia) iz a worthy successor to those on the Groin

and Perinmum, and will prove, we do not donbt, ns great o favourite with students,—
Ml'd-"ﬁ-“lhr+ Hwﬂ -F‘-Frﬂg lﬂ‘il!

CUTLER’S SURGEON’S PRACTICAL GUIDE IN DRESS-
ING AND IN THE METHODIC APPLICATION OF BANDAGES,
Second Edition. 100 Engravings on Wood. Foolscap fivo, 6s. Gd.

“This appears to be 4 valuable little treatise.  The author seems to have spared no
Eﬂm in procuring correet descriptions of all the surgical apparatus at present employved

bandaging and dressing, both at heme and abroed. He has given numerous illastra-
tions in the form of well-cxeeuted Womlents, and hos altogether produced what we
econeeive 0 be n very useful, nnd by no means an expensive pubileation.”—Medical
Grazeite, Nov. 10, 1834,

HIND’S TWENTY PLATES OF FRACTURES OF THE
EXTREMITIES, Second Edition. Folio, 14 4s. cloth.

PORTRAIT OF ROBERT LISTON, ESQ. 3s. 6d.
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ANATOMICAL PLATES.

m—iff———

CHEAP ISSUE (ONE-THIRD }:TE E}?HEHAN THE ORIGINAL PRICE).
Complete in 13 Monthly Pm';:umr,:h l%&, 6. plain, 20s. coloured, of

A SERIES OF ANATOMICAL PLATES, IN LITHO-

GRAPHY : With Reverexces axp Puvsiorocicar Comments, illustrating
the Structure of the different Parts of the Human Body. Edited by Joxes
Quaiy, M.D., and Erasuvs Wirson, F.R.S.

THE WORE MAY ALSO BE HAD IN BEEPARATE FORTIONS, BOUND IN CLOTH, AS FOLLOWS (—
Former Frice. Present Price. Former Price. Present Price.

Plain, Plagn. Colomred, Cofonired.

£ d £ d &£ d B s d

MUSCLES, 51 Plates . . .216 0 118 0 5 5 0 312 0

VESSELS, 50 Plstes . . . .214 0 118 0 318 0 3 30

NERVES, 38 Plates,. . . .2 4 0 110 0 4 2 0 216 0

VISCERA, 32 Plates . : < s 218 0 1 5 0 310 0 28 0

BONES & LIGAMENTS, 30 Plates 2 0 0 1 5§90 215 0 111 6
Also complete in 2 vols. royal folio, half-bound moroceo, gilt tops, price

81, B plain, 14f, coloured.

ANATOMY.

[P

DR. QUATIN’S ANATOMY. Fifth Edition. Edited by Dr.

Suarrey and Mr. Quary. Illustrated by several hundred Engravings on
Wood, 2 vols. Bvo, 2L cloth lettered. (See page 1.)

Also (for a short time) in Three Parts,
Panr 1, 13s. | Parr I1., 14s. | Parr 111, 13s.

ELLIS’S DEMONSTRATIONS OF ANATOMY. A Guide
to the Dissection of the Human Body, Second Edition. Small 8vo. Part L.
12s, Gl (Just published.)

#.* The purchaser of Part I. will be entitled to reccive Part I em publication, free of
further payment. Part 11., completing the work, s to be ready by October,

MACLISE’S MORPHOLOGICAL STUDIES IN SEARCH
OF THE ARCHETYPE SKELETON OF VERTEBRATED ANIMALS.
1llustrated in 54 Plates, One volume, small folio, 21, 125, 6d,

“The present volume is a most grateful and refreshing sight, exhibiting in overy
evidenee of seeurate investigation, of profound rensoning and extended knowledge,
th general and professional.”—Lancet.

MATERIA MEDICA AND PHARMACY.

— -

MOHR AND REDWOOIYS PRACTICAL PHARMACY.
The Arrangements, Apparatus, and Manipulations of the Pharmaceutical Shop
and Laboratory. 8vo, with 400 Engravings on wood, 12 6. cloth lettered.

BALLARD AND GARROD’'S ELEMENTS OF MATERIA

MEDICA AND THERAPEUTICS. One volume fvo, with Diagrams on
Wood. 125 cloth,

** As a manual for students, it is the best that has yet ﬂ?waml,. and will be found to
contain much matter well worthy of perusal by the practitioner.—Nanking's Report,

— 8
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PHYSIOLOGY.

HAND-BOOK OF PHYSIOLOGY. By W. S. Kirkes, M.D,,
Medical Registrar atid Demonstrator of Morbid Anatomy at St. Bartholomew's
Hospital ; assisted by Jaues Pager, Lecturer on General Anatomy and Phy-
siology at St. Bartholomew's Hospital, With Illustrations on Steel and Wood.
12mo, 125, 6d. cloth.

MULLER’S ELEMENTS OF PHYSIOLOGY. Translated, with

Notes, by Winian Bavy, M.D, Steel Plates and very numerous En-
gravings on Wood. 2 thick vols. Bvo, 208 each.

RECENT ADVANCES IN THE PHYSIOLOGY OF MO-
TION, THE SENSES, GENERATION AND DEVELOPMENT. By
Witnian Bavy, M.D., F.RS, Physician to Milbank Prison, and W. 8.
Kirkes, M.D.; being a Supplement to the Second Volume of Professor
Miiller’s Elements of Physiology. With numerous Hlustrations. #vo, 52 Gd.

#To those who possesz Milller's Elements, it is indispensable—to others whe have
not this waeful work it will be found most serviceable in giving themat & small expenss
nn insight into the recent progress of Physiology. " —Meadical Gazetie,

MULLER’S EMBRYOLOGY, WITH THE PHYSIOLOGY
OF GENERATION. Translated, with Notes, by Dr. Bary (from Miiller’s
Elen&mnttf; -‘.;f Physiology and Supplement), 8vo, with numerous Illustrations,
7a, Ge, eloth,

MULLER’S PHYSIOLOGY OF THE SENSES, VOICE,
AND MUSCULAR MOTION, WITH THE MENTAL FACULTIES.
Translated, with Notes, by Dr, Bavy (from Miiller’s Elements of Physiology
and Supplement). fvo.  7s. Gd. cloth,

MEDICINE.

MURPHY’S (PROFESSOR) LECTURES ON NATURAL
AND DIFFICULT PARTURITION. One volume 8vo, with numerous
Engravings on Wood, 9z cloth.

Y The whole of these Lectures, which refer to diffieult and laborious lnboure, and to
the-application of instruments, will be found of the very greatest value.”—Laneel,

CHLOROFORM IN THE PRACTICE OF MIDWIFERY.

By Epwarp W. Morenv, AM, M.D., Professor of Midwifery in Univer-
sity College, London.  8vo. ls. (Free by post, ls 4d.)

DR. DAVID D. DAVIS'S ELEMENTS OF OBSTETRIC ME-
DICINE., BSecond Edition. With a 4to Velume containing all the Plates of
the original 4to Edition. 1L 7s. 6. cloth.

WALSHE ON THE NATURE AND TREATMENT OF
CANCER. One vol. Ovo, with Ilustrations. 16s.
Wb LI Rt e et e e A i
remedy and of every plan of medion nht!n.i._t-lumbem proposed, " —Mod, - Clidr, Hevioe,
WALSHE ON THE PHYSICAL DIAGNOSIS OF DISEASES
OF THE LUNGS. Foolscap 8vo. 6a bd. cloth.

¥ The treatise s eme of extraordinary merit.  Indeed we do not hesitate to say, that
there exists in no language any work on the Physical Disgnosls of the Diseases of the
Lungs, suited for stndents, so clear and precise, and at the same time #o comprebensive
and practical, ae this*— British and Fereign Modical frview.

DR, BENCE JONES’S APPLICATION OF LIEBIG'S PHY-
SIOLOGY TO THE PREVENTION AND CURE OF GRAVEL, CAL-
CULUS, AND GOUT. 8vo. 6a

EHADBURY AND EVANS, PRINTERS, WHITEFEIARS,
















