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Art. LX.—The Hip-joint—Considerations on 1its tnjuriwes and
diseases,, deduced from the Anatomy. by S. J. STRATFORD,
M.R.C.8., Eng., Torento.

TREATMENT Of FRACTULL OF THE XECK OF IR THIGI-BONE.
(Continued.)

When we were considering the nature and varieties of
fractures of the neck of the thigh-bone, we pointed out that
there often happened 1wo distinet characters in the
varieties of these injuries ; that they were both produced by
the action of direct {orce ; that the one was produced by
the action of that foree proceeding from without inwards,
while the other was cansed by the influence propagated
from above downwards; that the direction in which the
force proceeded clearly indicated these differences, and
was a mark in the nafure of the accident that plainly
pointed out; that a variety of treatment was applicable in
each case; that when the force was shown to proceed
from without inwards, the accident was always attended
with a far greater amount of loeal injury and irritation 1o
the surroundmng parts; that the muscles were always
influenced with a far greater amount of spasm, swelling
and contraction, than when the direction of the force
procecded fromn above downwards 3 hence the treatment
demanded in this variety was perfect test and relaxation
of ihe parts, by means ol the double inclined plane. But
when the injury was caused by a force proceeding from
above downwards, that there was always far less jrritation
and gpasins; consequently the straight splint of Desanlt
might be employed trom the first, preserving the fractured
bones in a state of constant apposition, and maintaining
the limb in a condition of continual extension, uniil the
cure was more or less perfectly accomplished.

3 x
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Sir Astley Ceoper has advised that we leave these cases
of fracture of the neck of the thigh-bone alinost entirely
1o natare, as we cannot hope for union of the fractured
bone; but we tpust ever remember, that union ever so
imperfeet wounld in these cases be a marked advantage;
consequently we think that every patieat is emitled
1o a chance of snch beuefit. It must be clear to all that Sir
Astley Cooper’s advice can extend only 1o the last-named
variety of these fractures of the neck of the thigh-bone,
cansed by force proceeding froin above downwards—ithe
accident which especially occurs in owd people ;5 but when
frac*ure has happened external to the cap=uiar ligament, we
need not despair of bony union and the future usefulness of
the lirab, unless some constitutional disability intervene 1o
prevenl it.  From the opinions expressed by Sir Astley
Cooper, and the deductions we have endeavored 10 establish
from the varying natare of the forces which produce these
accidents, it must be evident that we may expect 2 vast
difference in the re=uli= : first, in the nature of the fraciure ;
second in the possibility of a cme. The first has been
already fully explained.  "The second remains to be con-
sidered, and we believe may be readily explained by the
anatomical peculiarities of the part. Thus, when Iraciare
of the neck of the thigh-bone happens, caused by force
proceeding fromn without inwards, it isalways attended with
considerable laceration of the capillary blood vessels; not
only of the fractured bone and its periosteum, but also of the
musenlar and fibreussiructures intheirimmediate neighbor-
hood ; from this results effusion of blood, and swelling of
the'part. As soon as the heemorrhage has been arrested, and
the tone of the capillaries and absorbent vessels has been
re-established, the thinuer portions of the blood—now
separated in1o serum and clot—begin 1o be absorbed ; it is
1aken up by endosmotic infloence, throngh the thin and
trapsparent coals of these vessels; this process constantly
progresses until almost all the constitvent principles of the
blood, excepting the fibrine and corpuscles, are removed.
These latter now at rest, are broken vp, and their color-
ing ‘matter. which tinges the varions siructures around
with a grear variety of 1ints, is also slowly absorbed ; at
Jast searcely more than the fibrine i leftin the parry and this
i3 generally placed nuderthe most favorable circumstances
10 become organized.  New blood vessels are formed in the
elfused substance, it becomes fibrous tissue ; the variety of
this tissue will be always dependant upon the law of
analagous formations which exisis inthe animal economy ;
hence, agreeably to the nuuritive apparatus of the structure
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from which the blood is eflused, shall we have a corres-
pouding development ; be it arcola tissue, be 1 periosteum,
or be it cartillage; all may be presented from the same injury.
As the seram is absorbed, the pain and swelling subsides;
siill a certainamuunt of heat and inereased vasenlaractiviy
may be observed in all the injured ~tractures. The infloence
of this va~cular activity upon the bone is 10 caure a sofiening
of the extremities ¢l the {ractored portions,  The increased
snpply of blood o tiie haversian canals, the true eapillariey
of bone, is 10 yield a larger amount of serous fluid to the
lacunee and canalicali—ihe true puriive apparatns of
bone. By meany of this inordinute supply of fluid to the
fibrous intercellular element of the boue, 1t is softened, the
carthy matter is dissolved, and being absorbed into the
capillary vessels is removed [rom the shactore, while after
a time the animal matier, the fibroas element of thie bone, is
itself softened and dissolved by similur means. Atthisperiod
we find the ends of the fractured bone not only solienced but
rounded off, so that all poius and spicalee are graduoally
removed, and the extremities of the bone are prepared for
the trae reparative process aboat to ake place.

About the period at which the fractared boue has arrived
at this condition, we find that the fibrine effuseddronnd the
brokea extremities of the boue, between ihe lacerated
periosteum, and in the surroanding areola tissue, has
become organized. The fibrous elenient constitating the
new periosteams becomes hardened with a deposit of the
salis of bone ; these are incorpmated into fis straciure and
constituje the formation of bone in hgament. This be-
comes the provisional callus, as it is called.  The extent of
this callus will be proportioned 1o the esigeucies of the
case—the power of motion left 1o the fractured extremities
of the bone, and the ability in the surrounding structures
to supply the necessary pabulum, will 1egulate its amount,
In the case of fracture of the neck of ihe thigh-bone without
the capsular ligameat this is often very great, and not uufre-
quently forms a very large and hard swelling around the
hip. This callus by degrees becomes bone, but it is only
a temporary expedient, a splint formed by nature to0
preserve the broken fragmnents immoveable and in close
apposition unti} more perfect union by true bone shall
occar. The amonut of the formation of this provisional
callus seems 1o be proportioned 1o the latnude of motion to
which the fractured portions of the bone are liable, 1if this
is but lile, cither from the nawre of the location, or the
perfection with which the surgean applies bissphints, then
the amount is small; but should the Lability to movement
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be considerable, or the restraining power insufficient, then
the amount of this callas will be con~iderable. The amount
of provisional callus that generally fornis around the tro-
chanters and neck of the thigh-bone outside tlie capsular
ligament is often considerable ; the extended limb in all
these cases forms a powerful lever, by which the smallest
amount of motion in the foot is readily impressed upon the
fractured neck, hence the neeessity for the great amount of
provisional callus in this instance. The callus fully formed,
the ends of the fractured bone are firmly bound together
and in preparation for the final union.  During the progress
of this condition, fibrine has been effused from the
haversian canals, the capillary blood vessels of the bone—
nodules of cartillage are developed ; in these true cartillage
celis are formed, 1hey increase in nunbers, and then
gradually assume a losgitudinal arrangement; when this
condition is perfected the intercellular fibrons siructure
receives a deposit of the carthly salts, this deposit goes on
with more or less regularity until the cartilage cells are
enclosed in a bony wall, constituling 2 tube, coninaal
layers of earthy matier are deposiied in the fibrous clement,
uutil alter a time the cartillage cells disappear and the
space is ocenpied by a blood vessel in a true haversian canal.
When this condition has been amived at, the cariillage
cells may be observed arranged in circles around the main
group, and now the deposition of earithy maiter progresses,
until all the intercellular fibrous element is fully saturatcd
with calcareous malter; the cartillage cells gradually dis-
appear, and their positions are supplied by lacune and
canaliculi, around which the earthy salts of the bone have
been deposited — this is the true nutritive apparatus of
fully developed bone. IIerciofore, when the cartillage cell
existed, no blood was supplied to this structure; but now
ved fluid blocd enters into the bone, and traverses the
capillaries, while the thinner parls, serum with the salts of
the bone in solution, trausude the coats of the vessel and are
distributed to the canaliculi and lacuum, 1o supply the
earthy salts, and to moisten and nowish the fibrous
clement. This is the definilive callus of Lone, the source of
true bony union between the fractured cxtretuities.  Now
the provisional callus begins to be removed, the earthy
matier is taken up, the fibrous element becotnes atrophied,
and alter a very considerable period of time will be entirely
removed, leaving the {ractured bone strong and perfect in
its union and composition, if the fragments have been duly
adjusted and maintained in proper apposition. When this
condition has been fully accomplished in fracture of the
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neck of the thigh-bone, perfect union and a serviceable
limb may be expecied as the result, and this for the most
part readily takes effect when the fracture is external 1o the
capsular ligament. %

When the force has proceeded from above downwards and
the neck of the thigh-bone has been fractured within the
capsular ligament, the result is seldom so favourable as in
the variety which we have just detailed. When fracture
takes place within the capsular ligament, if the fibrous
envelope has not been lacerated—the retinacule of Weit-
breeht—we believe that this structure may act as nature’s
splint, will retain the broken bone in contact, true definitive
callus will be readily formed and bony union be the result;
and this may acconnt for the specimens of bony unton of
the neck of the thigh-bone within the capsular ligament
which are occasionally presented to us in the vasious
museums.  When, however, the fracture has exteuded
through the fibrous envelope and the broken neck is free in
the joint, the want of the necessary support, the deficiency
of fibrous tissue around the fracture, the impussibility of
the formation of a provisional callus will render 1t
improbable that any definitive callus will result; hence a
deficiency of bony union js more than probable, and this is
the reason why all these cases have been zet down as
incuvable. When fracture of the neck of the thigh-bone
has been complicated, with laceration of the capsular
ligament, the anticipations of perfect nnion are still more
improbable, the extremities of the boues will be rounded
off, but seldom any perfect union will ocerrr. The want of
the provisional callus is considerably infloenced by the
great deficiency of the capillary apparatus sapplied 1o the
neck ol the hone, as well as to the want of the surrounding
fibrous structures. [t must be evident that the only supply
of blood which is yielded to the tiead and neck of the thigh-
bone after complete tracture has ocenrred must be through
the round ligament; were this structare injured or deficient,
the fractured neck must necessarily die; when dead, it would
be surc to cause great irritation of the joint, matler would,
form, complete dizorganization and death of the part, in ajl
probability, be the result.  From this cause results the chizf
danger in separation of the epiphesis, which might otherwise
unite withont our being fully awate of the nature of the injury.

FRACTURE OF THE COYYLOJO CAVITY.

Fraciure of the bounes of the pelvis is commonly the
result of very severe injury, and this always influences
more or less extensively the viscera contained within its
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cavity. Fracture of the bones of the pelvis may implicate
the cotyloid cavity; but as displacement does not often
oceur, it may be difficalt to form a correct diagnosis,
unless we can trace the fracture frotn the more superficial
parts, feel or hear a crepitns npon the movement of the
body, as upon a person being turned in bed. In all these
cases, the injury to the viscera contained within the pelvis,
and that of the surrounding soft parts, is generally of the
inost pressing importauce, aud demand ovr finst aud most
careful consideration.  Should the persoa withstand the
first shock of the injury and its immnediate consequences—
upon the subsidence ol the swelling and isflammation, the
employment of 2 good broad belt applied as tighily as
possible over the hips, should Le adapted to the pants, so as
to keep the boues perfectly steady, and prevent movement
of one part upon the other, and so promote boty union.
The severity of an injury that is sufficient to cause fractme
of the bones of the pelvis, when that fracture extends
through the cotyluid cavity and implicates the hip-joint is
most commonly fatal, or it is certain that it will give rise to
such grave cousequences that recovery is an exception to the
rule.  When life is spared 1t usually happens that extensive
sinuscs and large collections of mutter vcenr around the
hip-joint and within the pelvis, that evenwally lead to the
patien’s destruction.

Fractare of the Lrim of the acetabulum may occasionally
happen; it is commonly the result of direct furce applied
from above downwards, which instead of fracturing the
neck of the thigh-bone, carries away a portion of the upper
lip or supercilium of the cotyloid cavity. A person
alighting from a Leight suddenly rests upon his feet, and
from some peculiarity in the position of the head of ihe
thigh-bone at the time of the accident, the weight comes
upon the margin of the coiyloid cavity, this yields to the
impulse, and fracture of ithe hip-joint is the consequence—
the result is that when displacement of the head of the
bone occurs, the femur is drawn upwards and backwards
upon the dorsum of the ilinm; and when we examine
the patient, we find all the symptoms ‘uat characterise
dislocation of the femuyr in this Jocation—such as shorten-
ing of the limb and permanent inversion of the toe, o
much so, that the surgeon frequently resorts from the first
view of the case to the means that were formerly employed
toreduce the dislocation—this is easily accomplished by the
old method of extension, and we have perhaps prided our-
selves on the facility and 1aet with which we have accom-
plished the operation; when, behold, upon any great move-
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ment or exertion of the patient, we are surprised to find that
the thigh-bone has again assomed its abnonnal position—
if during our atiempt at reduetion, or if we have bee n
particularly careful in onr examinations, we may perhaps
have discovered a crepitus in the parts, which with the
unusual facility of digplacement of the head of the thigh-
bone alter it has been reduced 10 its proper situation, will
form the most correct diagnosic signs of this variety
of accident. Il also we reflect upon the nanre of the foice
that prodaced the accident, that it was direct force—that
it proceeded {rom above downwards—bence 1hat it was a
fracture 1ather than a dislocation, which is always caused
by indirect furee acting upon the extended limb as upon a
lever, so that the mode in which the accident is caused at
once iudicates that dislocation could not have been
produced ; and when the above mentioned symptows
present themselves, the shoriened, permanently flexed limb
aad fixed, inversion of the ioe, will surely indicate that
fracture of the brim of the aceiabulum had been produced.
After all, however, it must be confessed thai 10 distinguish
this variety of accident from fracture of the neck of the
thigh-bone, when the ueck has been left of very considerable
length, is extremely ditficult, for in this case we have all
the indications presented in the before-mentioned variety. [t
appears to me impossiblc accurately to mark the distinetion,
unless we can discover the fractared lip elevated from its
normal position, or discover a crepitus that is produce inde-
pendent of any movement of the femur; should such symp-
toms present themselves we may then be fully confirmed in
our diagnosis and could not possibly mistake it for any other
variety of accident to which the hip-joint is liable. The
treatment, as soon as the most severe iuﬂamma(ory
symptoms have sabsided, and we shall have returned the
head of the bone into the cotyloid cavity, should consist in
the employment of a broad sirong band firmly buckled
round the pelvis and well padded where it passes over the
fractured portion,—this will in all probability keep the
fractured lip in its true position, provided we can prevent
the retraciile power of the muscles operating upon the
shaftof the femur. To accomphish this indication, we should
employ the straight splint as in fracture of the neck of the
thigh-bone, so as to keep the limb extended, obviate
any retiaction which would necessarily cause a separation
of the fractured parts, and prevent the bones growing
together.

We have seen that fractore of the Jip of the acetabulum
may be caused by force proceeding from above downwards.
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so may fracture of the bottom of the cotyloid cavity be
produced by a lorce proceeding from without inwards—by
a blow or fall upon the trochanter major which drives the
head of the bone down into the acetabulum; this being
abuormally ilin, or not possessing sufficient strengih to
withstand this {oree, which comes m the direct line of the
neck of the tigh-bone—yields to the influence, and
permits the head of the fermur 1o pass through the bone into
the cavny of the pelvis.  From the nature of the application
of the direct force from without inwards, we cormnmonly
find great swelling and cffusion into the soft parts; by
accurate admeasurement we find the injured limb consider-
ably shorter than its fellow; the limb lies in its noimal
position—the trochanter major is not quite so protuberant,
but from the swelling this indication is not very striking;
rotation ol the limb, if permitted at all, is but slight in
degree, it is evidently peculiarly confined, while the
extended circle during sueh movement commonly per-
formed by the trochanter major1s greatly diminished. It
is difficult 1o distinguish the character of this accident
from fracture of the neck of the thigh-bone, when the neck
of the thigh-bone is driven deep into the cancellated
stracture of the shaft of the femur, and firmly impacted in
this position. When we examine a patient who has met
with this aceident, and make extension of the limb, we
may be able readily 1o bring it to the length of its fellow,
but as soon as the retraciile power ceases, the limb
becomes shortened as before ; when this extension can be
accomplished and its return readily recognized without
the shaft of the femur becoming elevated upon the dorsum
of the ilinm, it will become a clear diagnostic of the nature
of the accident—bnt when the head of the femur is
immoveably wedged in the pelvis, the direction of the
force, attended with shortening and immobility of the
limb, the scverity of the accident and the attendant injury
and irritation of the pelvic viscera, will alone remain to
throw light upon the nature of the accident. Inflammation
of the pelvis viscera will be commoniy a marked attendant
upon this variety of fracture, and will produce the most
grave and dangerons symptoms we shall bave to combat ;
so that, afier having withdrawn the head of the femur into
the cotyloid cavity and maintained it in due position, we
must give our most sirenuous attention to this pointx=To
maintain the bone in its proper position, the application of
the long splint placed upon tbe opposite side of the body,
so as nol lo irritate the injured limb, may be employed—
‘his should extend {from the armpit to the foot, and some four
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or five inches beyond it, and be finnly attached to the thigh,
to the body, and to the foot ; a transverse picee of iron nicely
padded should be fixed to the lower extremiiy of the splint,
and passing ander the foot of the iujured limb ; this should
be extended to the length of its [ellow, and be firmly fixed
to the rron by a bandage, so as to heep it extended exacily
of the same length,  "Fo prevent inirasion of the head of the
femur into the cotyloid cavity, we may place a firm pillow
between the upper part of the thighs, su as to keep them
well asunder; this should be made 10 act us a fulerum,
that on bringing the feet together will huve the effeet of
drawing out the head of the femur to its nll extent from
the bottom cf the cotyloid cavity.  Should symploms
of pelvic or abdominal “inflamination supervene, free and
repeated blood-letting must Le employed, assisted with
the ceonetant use of warm fmentations, the ealubiiion
of ealormel and opium, and oceasional doses of castor oil if
required, should be employed ; these means may pechaps
allay the inflammatory symptoms, but {rom the character of
the accident it must be sufliciently evident that tiie fears for
the safeiy of our patient must commonly be comtinuous
and exireme.

COMPOTND FRACTURE OF THE NLoK OF THE TIHIGH BONE.

Maving fully deseribed every variety of simple fracture
of the neck of the thigh-bone, it still vemains for us to
consider the causes and consequences of fracture attended
with a wound or opening, extending into the coxo-femoral
articulation—as it is called,a compound fracture of the
neck of the thigh-bone. The force that shall be able to
produce a compound fracture of this articulation must
proceed from without inwards and be the result, either of
great violence, in all probability producing great and
extensive injury of the soft parts—not only to the thigh but
also to the pelvis, or be caused by a gun-shot wound. If
the result of the former, the amount of the attendant
laceration and contusion of the soft parts must guide our
judgment as to the course to be pursued. Should the
injury, although a penetrating wound, be unattended with
severe cohlusion, theé result of a pointed instrument, for
example, thrust into the joint, the patient with a good
constitution, we may bring the paris together and hope for
union by tae first intention, and by treating the injury after
the manner recommended in simple fracture hope to
preserve to our patient a comparatively useful limb. Such
hoviever can seldom be the rule—it 1m0st commonly will be
the exception to it; ior an opening into so large a joint,

3~y
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and ihe fracture of the bene, surrounded as it is by the
various structures, integral parts of the joint, it is very
improbable that the patient can escape intense inflammation
andall iisatiendant consequences. In such case, when we
feel convinced the irritation will proceed to this condition,
either from the extent of the wound or the character of the
constitution, it will be well 1o proceed to excision of the head
and neck of the thigh-bone as soon as possible after the
accident; weshall by ihese means convert a dangerous
compound fracture intoa comparatively simple wound, and
avoid to a certain extent the inflammaition and suppuration
of the limb, which will be almost sure o follow such
an accident if left to itselfl

In cases of fracture of the neck of the thigh-bone, when
the bone has been greatly comminunted and the neighbour-
ing soft parts have been vasily contused and lacerated,
jt has been recommezuded io remove the limb at the hip-
joint; but the propricty of this operation in these cases must
be very problematical, nay often positively improper when
the soft parts have participated extensively in the injury. It
certainly is contrary to all just rules of surgery during
an amputation to cut through bruized and injored parts.
How could this be avoided in such a case, and how could
we hope for a proper union of the paris, orexpect to save the
life of our patient, with a large suppurating wound so near
to the trunk, which would necessarily resuit from sach
an cperation? In all these cases, we must be guided
by the concomitant injury which has been inflicted upon
the rest of the limb, and should the operation be clearly
indicated, on our ability to save sufficient sound parts
to maké a flap and cover ihe wound with uninjured
muscle and integumenis—such a possibility could alone
warrant the removal of the thigh at the hip-joint, for in all
cases of fracture of the neck of the thigh-bone complicated
with external injury, and not otherwise extensively
implicating the limb so as 10 demand the operations, in my
opinion excision of the head and neck of the thigh-bone
should always be preferred to amputation of the limb.

When the {racture of-the head and neck of the thigh-bone
is the result of a gun-shoi, the certainty of attendant injary
will readily guide our practicc—should a musket ball
stiike the bone and produce a comminuted {racture, or
should & spent ball lodge in the neck of the thigh-boue, I
fully concur with the judicious advice given by Mr.
Guthrie, that a remcval of the head and neck of the tkigh-
boné would be far preferable to amputation of the lim;
il thjs speedily followed the injury the case would ké
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greatly simplified and in all probability shorn of its worst
symptoms; while thé cause of the mischief having been
removed, we might reasonably hope for the complete and
speedy restoration of cur patient to health, and that with
a comparatively useful member, which in all probability
would not be the case were the injury left 10 the unaided
powers of nature. )

© e ———— ——— o

ArT. LXI.—O0n some Compounds of Urea, and on ¢ new method
Jor the determination of Clloride of Sedium and of Urea tn
Urine. By Justus Lienie, M.D., Ph.D., F.R.S,, M.R [LA.;
Professer of Chemistry in the University of Giessen ; Knight of
the Hessian Order, and of the Imperial Order of St. Anne;
Member of the Royal Academy of Science of Stockholwm ;
Corresponding Member of the Royal Academies of Science of
Berlin and Munich, of the Imperial Academy of St. Petersburg,
of the Royal Institation of Amsterdam, &e. &e. &e.

Coneluded,

METHOD FOR THE DETERMINATION OF UREA IN URINE.

The methods just described for the determination of
chloride of sodium and of mercury are mainly calculated
for the deterniination of chloride of sodium and urea in
urine, and are, perhaps, of particular value for this purpose
only.

1 will now procced to describe a new method of deter-
mining urea in urine, which equals those now in use, in
point of accuracy, but has this advautage, that it far excels
them as regards rapidity of execution, and that its applica-
tion does not require any particular skill, so that it is par-
ticularly applicable, as 1 think, for medical purposes, as a
means of assisting the diagnosis of certain states of disease.
This method is based on the fact that urea is precipitated
by nitrate of protoxide of mercury.

On gradually adding to a dilute solution of urea an
equally dilute solution of niirate of proioxide of mercury,
and neutralizing the fice acid of the mixture from time 10
time by baryta-water or dilutc carbonate of soda, a floccu-
lent snow-white precipitate is obtained, which is insoluble
in water. If the addition of the salt of mercury and of
carbonate of soda be continued alternately, as long as this
precipitate is formed, a poiat is arrived at when, by the
addition of the carbonate of soda, the mixture, or the spot
with which the drop comes in contact, assumes a yellow
colonr of hydrated oxide of mereary, or basic nitrate of
protoside of mercary. Whea fillered at this poimt the
liquor no longer coalains any appreciable quantity of urea ;
all the urea is precipitated. 1 have subjected to analysis
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this precipitate, which differs by its amorphous condition
from the above described compouuds of urea and nitrate
of protoxide of mercury, and [ found it in every instance
to contain 4 eq. of protoxide of mercury for 1 eq. of urea.

By mixing a solation of urea with a solution of wercury,
both of known strength, it cau easily be demonstrated that
a precipitation of yellow oxide, by the addition of carbon-
ate of soda to the mixture, is not produced uniil a volume
of the nitric solution of mercury is added, which con‘ains
77 parts of protoxide of mercury for 10 parts of urea in the
solution of urea; this, however, amounts to 4 eq. of protox-
ide of mercury to 1 eq. of urea.

On adding nitrate of protoxide of mercury 1o a solation
of urea, as long as z precipitate is formed, the mixture re-
mains white on addition of carbonate of soda ; if, however,
the original mixture he left quietly’ for some hours, the
precipitate is changed—it becomes crystalline ; the six-
sided tablets of the compound with 3 ey. of protoxide of
mercury are casily recognized in it, and the clear liquid
standing above the crystals, which was previvusly precipi-
tated white, produces now a yellow precipitate with alka-
lies. ‘T'ie compound with 4 atoms of protoxide of mercury
is reduced in the acid hiquor intv a compound containing
less oxide—that is to say, part of the oxide is redissolved.

In order to ascertain wiiether the cxact quaatity of the
salt of raercury has been added, vecessary for the forma-
tion of the urea compound with 4 atoms of protoxide of
mercury, it is requisite to necutralize the liquor with car-
bonate of soda, atter the mercurial <olntion has been
added. If the mixture—for instance, a drop of it on a
watch-glass, mixed with a drop of solution of carbonate of
soda remain while, it may be assumed with certainty
that {free urea is present in the liquor: only when on mix-
ing the two drops, a yellow skiu appears on the surface,
the limit is attained, or rather a little exceeded ; bat a very
slight excess of the mercuarial soluiion is required to indi-
cate that the requisite quantity for the precipitation of the
urea has been added.  From this it is evident that if the
amount of mercury in the solution be hrown, e quantity
of urea in a liquid containing it may be estimaicd by the
amount of solutiun used in the described manaer for the
precipitation of the area.

Or, if for the precipitation of « known quaniity of urea,
say 100 milligrammes, a cerlain volume of solation of
merenry be necessary, an equal volume of it w:ll indicate
the same amount of urea in a liguor, the amount of urea
m which 1s unknown. From the volume of this solution,



DETERMINATION OF UREA. 541

used for the precipitaiion, the quantily of urea present may
be calcunlated ; the consumption of half the volume indi-
cates half ag much; that of double the quantity twice as
much urea in the liquor,

On tiiis point also my experiments have yicided perfectly
concordant results, as the following numbers will show :

The first series indicates the amount of urea obtained
from 10 cabic centimeters of the solution by simple evapo-
ration. The second series exhibits the amonnt of urea in
the same volume of the same solution, as found by the
determination with the graduated solution of nitrate of pro-
toxide of mercury.

For 10 cubic centimeters of solution of urea were
obtained—

« 1. JL HI. IV. V.

I. Urea by cvaporation . . 3715 412 117 98 512 milligrammes,

»» by nitrate of mere. 472.5 412 116.8 98 51275 . .

The methods for the determination ¢f urea, up to the
present time acknowledged as the best, are those of Ragski
and Bunsen ; both are based upon the same principle, viz.,
upon the transformation of the urea into carbonate of am-
monia. Ragski determines the ammonia in the form of
ammonia cbloride of platinum; Bunsen determines the
carbonic acid in the form of carbonate of baryta. Both
methods give very trustworthy results, if in Ragski’s
method the potassic chloride of platinam, precipitated
simultaneously, be taken into account.

"The following series of experiments, in which the amount
of urea in urine of man was determined according to Rag-
ski’s method, and by means of nitrate of protoxide of mex-
cury, may prove that the latter method is not inferior to the
former.

20 cubic centimeters of urine of different individuals
contained of urea—

.. . v,
Determined by means of nitrate of mercury 450 260 450 508 milligr.
Determined by Ragoki's method....... vereunns 446 330 457 50S .

1 have found, on precipitating urine with a mixture of
nitrate of baryta and baryta-water, filtering off the phos-
phate and sulphate of baryta, evaporating the liquid, ex-
tracting the residue with aleohol, evapurating the alcoholic
extract 1o dryness, and again exhausting it with absohie
aleohol, that this alecoholic solution contuins tolerably pue
urea, crystailizing from it in colourless needles. This
method may be used to prepare urea directly from the
urine, without precipitating with nitric acid ; and this mode
of proceeding may cven be used for the quantitative deter-
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mination, as the following experiments will show, for
which the same urine was used as in the above determina-
nations of urea :

In20c. c. of urine.  In 10 c. c. of urinc.

A
— B 5}

1. Ir. L. Iv. v. VI. VIl
Urea by alcohol ..... . 428 326 430 503 223 219 1985 milligr.
By nitrate of Eg 0 ... 450 360 .430 508 225 220 200 .“

The solubility of chloride of sodium in alcohol is, how-
ever, somewhat increased by urea. According to an ex-*
periment made on this point, alcohol dissolved from a
mixtare of chloride of sodium and urea 1.0085 grammes,
consisting of 0.9785 urea, and 0.030 chloride of sodium.
100 parts of the dissolved substance contained accordingly
2.97 of chloride of sodiam, and 9.703 of urea.

Finally I determined urea by means of nitrate of protox-
ide of mercury in the urine of different persons, and then,
in order to test the influence of the other constituents of
urine, I mixed the same urine with weighed quantities of
urea (pure), and determined the latter again: the follow-
ing results will show that thesc other constituents exert an
influence in the determination :—

10 cubic centimeters of urine gave

I. . Iir.
ULen covverns 2727 oy 2123 1707 as
After wdding 100§ 572 350§ 462 o5 }195
The 24 determ. gave 373 464 196

(]

} Millegrammes of urea.

In all the experiments with the test liquor, the urine was
previously precipitated with a mixture of baryta-water and
nitrate of baryta, an operation which was omitted in the
application of Ragski’s method.

PreparaTioN or Tae SoLuTioN oF MERCURY wRICH
SERVES ¥OR THE PRECIPITATION oF Unea iy Uring.—4
grammes of pure urea are first dissolved in water, and
diluted with water until the volume of the solution
amounts to exactly 200 cubic centimeters (by dissolving 4
grammes of urea, 200 cubic centimeters of water, 201.75
cubic centimeters of liquor, would be cbtained an excess
of L.75.cubic centimeters).

20 cubic centimeters of the solution of nitrate of protox-
ide of mercury, to be used for the determination of urea in
urine, should exactly suffice 1o indicate with precision 1he
urea in 10 cubic centimeters of the sulution of area just
described, confainjng 200 milligrammes of urea: 1 cgbic
centimeter of it should correspond to 10 milligrammes of
urca. For this purpose the solation of urea-should contain
_a quantity of oxide sufficient to furm, with 100 milli-
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grammes cf urea, the nitrate with 4 eq. ol protoxide of
mercury, besides a small excess of protoxide of mercury,
for the purpose of indicating the complete precipitation of
the urea; so that on adding the last drop of the 10 cubic
centimeters of solution of mercury to the solution of urea,
a distinct yellow colour is perceptible, when a few drops
of the mixture are mixed with the solution of carbonate of
soda. I'have found by a series of experiments that for 100
milligrammes of urea, which require according to calcula-
tion 720 milligrammes of protoxide of mercury (in the form
of nitrate) 10 cubic centimeters of the solution of mercury
should contain 772 milligrammes of protoxide of merecury,
in order to prodace a distinet reaction of protoxide of mer-
cury in dilute liquids. Xvery cubic centimeter of the
liquid should, therefore, contain an excess of 5.2 milli-
grammes of protoxide of mercury.

The test liquor is best obiained by dissolving pure
metallic mercary in pure nitric acid in a beaker, keeping
the mixture heated, with frequent addition of some nitric
acid, until no longer any trace of uitrous vapours escape ;
then evaporating to the consistence of a syrup in the same
vessel, or a water bath, and lastly diluting with water,
until 100 cubic centimeters of the dilute liquor contain
exactly 7.140 grammes of mercury. This is the case when
for 100 grammes of mercury (converted into nifrate of the
protoxide) as much water is added as will bring the
volume of the liquor to 1400 cubic centimeters.

When for the preparation of the nitrate of the protoxide
erystalfized nitrate of the suboxide is used, which may be
obtained with greater facility in a state of purity and free
from other metals than metallic mercury, and a concen-
trated solation of the salt of the protoxide of unknown
strength is thus produced, the amount contained in it has
1o be determined, and the solution reduced by water to the
proper degrec. This is done by means of the method
described (Determination of Protoxide of Mercury in a
solution of Nitrate of Mereury, p. 496) ; ora known volume
of the concentrated solution is diluted with ten times its
‘bullk of water, and the amount of protoxide of mercury
determined in 10 cubic centimeters of it, by precipitation
with potassa, or in the form of sulphide ol mercury, by
mixing the solution with a solution of sulphate of soda and
passing sulphuretted hydrogen through it 1ill the precipi-
tated basic sulphate of protoxide of mercury is decomposed.

Previous to its application for determining the urea in
urine, the dilute solution of mercury must be tested as to
its correctness by means of a solution of pure urea; for this



544 . ORIGINAL COMMUNICATIONS.

purpose we may use the solution of urea, mentioned above,
comaimng in 10 cubiec centimeters 200 milligrammes of
urea. [t isadvisable, in diluting the concemirated solution
of meveury. not to reduce 11 by the addition of water at once
to the calenlated degree: but to add rather less water at
first, then test it with the solatton of urea, and complete the
pracess,

The best mode of proceediug s 10 d lute 10 cubic centi-
meters of the concentrated =olution of me eary with 5 or 10
times itz volame of waler, acecording v co.ac ntration, and
to deterinine approximately the amount of prutoxide in 10
cubic centiineters of this diluate solution by means of phos-
phate of soda aund the gradmaied solntion of chloride of
sodiam.

Suprose for 10 cabic centimeters of the five times diluted
solation of mercury, 18.5 cubte centimeters of solution of
chloride of sodium have been used; the amouat of water
10 he added may then be ecasily calculated.

For 10 cabic centimeters of the concentrated solution
should be used 38.5 cubic centimeters of solution of c¢hlo-
ride of sodium (correspouding to 772 milligrammes of pro-
toxide of mereury), there have been actually used 5 x 18.5
= 92.5 cubic centimeters of the solution of chloride of
sodium. If then 92.5 cubic centimeters solution of chlo-
ride of sodium be used for 10 cubic centimeters of the con-
centrated solution of mercury, then exzctly 4.16 cubic
centimeters of it are necessary for 8S.5 of solution of chlo-
ride of sodium. I, therefore, 416 volumes of the concen-
trated solation of mercury be mixed wiih 584 volumes,
1000 volumes of a dilute solution are obtained, 10 cubie

+ centimeters of which correspond exactly to 38.5 cubic centi-
meters of solution of chloride of sodium.
© Jtis, as before stated, advisable not to add the calculated
quantity at once, but rather less. 10 cubic centimeters of
the normal solution of urea are now measured off, and then
from a buretic the approximatively diluted solution is
added, until a few drops on a walch-glass produce a dis-
tinet yellow colour with carbonate of soda. Suppose 19.25
cubic centimeters of the solution of mercury were used for
this purpose ; then for 192.5 cubic centimeters of the solu-
tion, 7.5 cubic centimeters of water have to be added, and
with this solution another trial experiment is made. When
after the addition of 20 cubic centimeters the appearance
of the yellow colour is distinct, the solution of mercury
may then be used for determining the urea in urine. Every
possible care must be bestowed on the correctness of the
test liquor, inasmuch as it replaces a balance with which,
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when defective, the weighings made are the more incor-
rect, the smaller the difterence in the weights which have
to be determined. In the case of an incorrect balance, the
error may be met at cach weighing ; accurate weighings
may ke made with it ; but in the case of a graduated liquid,
the corrections must be made before it is used.

The volume of the liquor does not add to the trouble, and
it is therefore advisable to prepare as large quantities as
possible at one time. The slight excess of the protoxide of
mereury in the {est liquor is like the index of the balance ;
the yellow colour is its deflection, the amount of which
must be carefully noted.

The test liquor is graduated with a solution of wrea con-
taining 2 per cent. of this substance ; 15 cubic centimeters
of this solution of urea requite for the precipitation of the
urea, and for indicating its termination, 30 cubic centi-
meters of solution of mercury; 45 cubic centimeters mix-
ture are obtained, containing in the whole 30 X 5.2 = 156
milligrammes of free protoxide of mercury; every cubie
centimeter contains therefore 3.47 millegrammes of protox-
ide of mercury.

If the 15 cubic centimeters of solution of urca contain 4
per cent. of urea, and to 15 cubic centimeters of it 60 cubic
centimeters of solution of mercury be added, a mixture of
75 cubic centimeters is obtained, containing 312 milli-
grammes of protoxide of mercury; in every cubic centi-
meler 116 milligrammes ; there is therefore an excess of
0.69 millegramme of protoxide of mercury required to pro-
duce the original colowr.

Careful experiments have proved that, in analyses of
urine, when the amount of urea is inereasing, an error is
committed tending to diminish the amount of urea ; in the
case just mentioned, only 59.37 cubic centimeters, instead
of 60 cubic centimeters, of solution of mercury would be
added to make the original colouring appear. In order to
remove this crror, an addition has to ke made—for 15
cubic centimeters of urine, and before the test is applied—
of 1 cubic centimeter of water for cvery cubic centimeter
of solution of mercury which has been used overand above
30 cubic centimeters ; if, for instance, 20 cubic centimeters
more than the 30 cubic centimeters be required, we have
to add 10 cubie centimeters of water. It will always be
found that, after the addition of water, a few drops of the
solution of mercury have to be added in order to produce
the proper indication.

For the same reasons, when the quantity of urea in urine
amounts to 1 per cent. only, 15.3 cubic centimeters, and

3z
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not 15 cubic centimeters, of the solution of mercury must
be added to 15 cubic centimeters of urine, in order to ob-
tain the test; to remove this crror, which increases the
amount of urea, a deduction has to be made, in the more
dilute urines, of 0.1 cubic centimeters for every 5 cubic
centimeters of solution of mercury used less than 30 cubic
centimeters.  If therefore 25 cubic centimeters of solution
of mercury have been used for 15 cubic centimeters of
urine, the amount, 249 millegrammes, is expressed by 24.9
cubic centimeters of solution of mercury, &c.

For the purpose of determining the urea in urine, a mix-
tare of two volumes of baryta-water and 1 volume of solu-
tion of nitrate of baryta, both saturated whilst cold, is first
prepared, and 1 volume of this alkaline liquor mixed with
2 volumes of urine. Iere a small glass eylinder of optional
capacity is conveniently used, which is first twice filled
with urine to overflowing. The aperture of the cylinder is
each time covered with a glass plate, causing the excess
1o flow off'; the same eylinder is then filled once with the
sclution of baryta, and this added to the urine in 2 beaker.
On mixing both liguors a precipitate is formed, which is
filtered off. 15 cubic centimeters of the filtered liquor are
measured off for each analysis, corresponding to 10 cubie
centimeters of urine.

To this volume of urine, without previously neutralizing,
the graduated solution of the nitrate of protoxide of mer-
cury is added from a burette, the liquor being constantly
stirred, and the test applied when no further precipitate is
formed—rviz., no farther thickening of the liquor.

To this end, a few drops of the liquor with the precipi-
tate are put into a watch-glass, and then a few drops of
solution of carbonate of soda added, proceeding from the
rim of the watch-glass; this is best done by means of a
pipette of indian ruzbber. 1f after some minutes the mix-
ture retains its white colour, a further gquantity of solution
of mercury is to be added, and this process is continued
till a fresh saraple from the glass exhibits plainly the yel-
low colour after the addition of carbonate of soda. 'Lhe
number of cubic centimeters is then read off; and the figure
obtained corrected as described above, according to the
contents of the urine.

MEeTHOD oF DETERMINING Urka 1IN URINE CONTAINING
CaroripE or Soprum.—A series of experiments have
proved that the amount of chloride of sodium in urine,
when it reaches 1 to 14 per cent., exercises an influence
on the determination of urea by means of nitrate of protox-
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ide of mereury. When 20 cubic centimeters of the gradu-
ated solution of mercury are added to 19 cubic centimeters
of the solution of pure urea, carbonate of soda produces in
this mixture a distinct yellow colour of precipitated pro-
toxide of juercury; if now 100 to 206 millegrammes of
chloride of sodium be added to the mixture, and the test
again applied, the yellow colour does not make its appear-
ance on the addition of carbonate of soda ; and in order to
reproduce it, 13 to 2% cubic centimeters of the solution of
mercury have 1o be added. The determination shows
therefore 15 to 25 millegrammes of urea 100 much.

Just the same occurs with urine. Of the many experi-
ments which [ have made oa this point, I select the follow-
ing in order to show plainly this influence. In one portion
of urine the amount of chloride of sodium was first deter-
mined ; then in an equal quantity, the uren by means of
nitrate of protoxide of mercury. This detcrmination was
repeated with an equal volume of urine, after the chlorine
liad Leen removed by nitrate of silver; finally the urea
was determined by Ragski’s method in the same quantity
of urine.

fl() cubic centimeters of urine contained millegrammes
of urea—

Chiloride Before removing Alter removing According to
Sodiunt, Chlorine. Chlorine, Ragski's method.
. 146 245 225 223
I 155 210 ... 180 176
oL 136 245 225 areene 235.5

In experiment I. the test indicated, before the chlorine
was removed, 20; in I, 30; in III., 20 millegrammes of
urca more than was actually contained in it. When the
quantity of chloride of sodium amounts to more than 2 per
cent. this exror does not proportionally increase, but remains
constant within certain limits.

It has been seen, from the method of determining chlo-
ride of sodium by means of nitrate of protoxide of mercury,
that a solution of urea containing chloride of sodium is not
precipitated by nitrate of protoxide of mercury, until the
chloride of sodium is completely transformed into corresive
subiimate. In a solution of 200 millegrammes of urea and
10 millegrammes of chloride of sodium in 10 cubic centi-
meters of water, to which have been added 20 cubic centi-
meters of the solution of mereury, the excess of the salt of
mercury (which would have produced the yellow colour
on addition of carbonate of soda) is not contained in form
of nitrate, but of corrosive sublimate, and it is evident that
the change in the indication is effected by the formation
and presence of the corrosive sublimate. Instead of 3.46
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millegrammes of protoxide of mereury in the form of
nitrate, the mixture contains the same amount of oxide in
the form of corrosive sublimate.

On diluting a solution of corrosive sublimate with water
until it yields with carbonate of soda a distinct brownish
yellow preceipitate of oxychloride of mereury ; then mixing
the $ame solution of sublimate with a drop of nitric acid,
and adding it to the carbonate of soda, the mixture of both
remains clear ; no precipitate is formed, or at most only a
slight whitish cloudiness, from which after long standing
single brownish-yellow tablets are deposited. In this con-
dition, however, the excess of corrosive subiimate is con-
tained in the mixture of the solutions of urea and mercury;
it contains the greater portion of the nitric acid of the latter
in an uncombined state.

By this nitric acid part of the carbonate of soda is con-
verted into bicarbonate, which does not precipitate corro-
sive sublimate. When the mixture contains a larger
amount of corrosive sublimate, in consequence of a larger
amount of chloride of sodium in urine, the liberated car-
bonic acid is not sufficient to prevent ihe precipitation of
all the protoxide of mercury; a brownish-yellow precipi-
tate is now formed. ‘his appears to me to be the cause
why the indication of the complete precipitation of the
urea is deferred, by the presence of a certain quantity of
chloride of sodium, and why the limit of the reaction is not
still further removed, when the amount of chloride of
sodium is increased.

With urine containing 110 1} per cent. of chloride of
sodium the correct number of millegrammes of urea in 10
cubic centimeters of urine may be obtained at once by sub-
tracting 2 cubic centimeters from the number of cubic cen-
thmeters used for the solution of mereury ; and even when
the amount of chloride of sodium in the urire of different
individuals varies within certain limits, the differences ob-
tained in the amount of urea are siill correct, and compara-
-ble with each other; enly in the absolule quantity there is
an crror, which, uncorrected, amousts to from 15 to 20 mille-
grammes for 10 eubic centimeters of wine. In determina-
tions in which the absolute quantity of urea in urine is of
importance, the chlorine in the -urine must be removed,
and the chloride of sodima converted into the nitrate: this
is done by means of nitrate of silver. For this purpese 2
solution of silver is prepared from 11.691 grammes of fused
nitrate of silver, which are dissolved ir water and dilnted
until the volume of the solution amounts 1o 40U cubic cen-
timeters ; 1 cubic centimeter contains 29.01 inillegrammes
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of nitrate of silver, corresponding to 10 millegrammes of
chloride of sodium.

The solution of mercury, the preparation of which has
been already described (ante page 452), corresponds with
this solution of silver; both indicate, when used in equal
volumes, the samec amount of chloride of sodium. If,
therefore, 12.5 cubic centimeters of the solution of mercury
had to be added to 10 cubic centimeters of urine until the
appearance of the cloudiness, the chlorine in the same
volume of urine will be completely separated by 12.5 cubic
centimeters of the silver solution, whilst no silver remains
dissolved.

Since the guantity of silver solution to be added to the
urine containing chloride of sodium, for the removal of the
chiorine, may be ascertained in a few seconds by means
of the solution of mercury, this operation loses all incon-
venience 3 whilst otherwise it would be inconvenient and
require much time. Suppose for 15 cubic centimeters of
the urine preeipitated by the solution of baryta (containing
10 cubic centimeters of urine) 17.5 of solution of mercury
has been used ; then with the pipette, 30 cubic centimeters
of the same urine arc measured off, and 35 cubic centi-
meters of the solution of silver are added ; the liquor is then
at once filtered, and of the filtrate always one-half of the -
sum of the mixed liquors taken for the test; in this in-
stance, therefore, 32.5 cubic centimeters contain 10 cubic
centimeters of urine. These are now mixed with the gra-
duated solution of mereury, and the amount of urea ascer-
tained in the manner described, taking into consideration
the dilution in consequence of the solution of silver added.

The numerous experiments made by Professois Dr.
Vogel and Dr. Bischofl; at whose instigation this method
has been devised, leave no doubt as to its applicability
and correciness. In desecribing such a proceeding, numer-
ous difficultics present themselves, which in practice prove
to be insignificant; indeed the deseription is much more
complicated than the exccution.

The remarkable simplicity which this mode of deter-
mining urca and chlorine has attained, is mainly owing to
the deep interest which my two excellent friends have
bestowed upon my experiments ; it is the result of a whole
series of methods, which ene after the other were rejected,
not so.much for want of accuracy, but on account of the
greater difficulty of execution ; and on this occasion I have
very plainly seen how important and requisite it is for the
purpose in view, when the chemist is solving a physiologi-
cal problem, does not work by -himseif alone, but in con-
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Junction with a pathologist and a physiologist. Chemists
will observe that by this determination of urea, mercury,
and chloride of sodium, another very interesting problem
has been selved—viz., the determination by weight of chlo-
ride of sodium, mercury, and urea, without having recourse
to a balance. The paradox of a determination by weight
without weighing disappears by the consideration that a
solution of chloride of sodium, saturated at the ordinary
temperature, contains a definite, unchanging weight of
chloride of sodium, and that in 10 cubic ceuntimeters
exactly 8.184 grammes of chloride of sodinm are obtained ;
by dilution with the proper quantity of water, a solution of
chloride of sodium is obtained containing 1 cubic centi-
meter 10 or 10.852 millegrammes of chloride of sodium.
With these solutiviis aitrate of protoxide of mercury may
be graduated for the determination of chlorine, mercury,
and urea, without the necessity of using other iustruments
than a burette and a pipette.

BOOXS RECEIVED FOR REVIEW.

Auscultation and Percussion. By Dr. Joseph Skoda.
Translated from ihe fourth edition by W. O. Markham,
M.D.; Assistant Physician to St. Mary’s Hospital. Phila-
delphia: Lindsay and Blakiston. 185f. II. Rowsell,
Toronto.— This appears to be a most valuable manual,
and its contents shall reccive our earliest attention.

The Half-Yearly Abstract of the Medical Sciences s
being a Practical and Analytical Digest of the Contents
of the principal British and Contincntal Medieal Works
published in the preceding six months; together with a
series of Critical Reports on the Progress of Medicine
and the collateral Sciences during the same period.
Fdited by W. H. Ranking, M. D., Camab, Physician
to the Norfolk and Norwich Iospital; and C. B. Rad-
cliffe, M. D., London, L. R. C. P.,; Assistant Physician
to and Lecturer on Materia Medica at the Westminster
Hospital. No. XIX.; January —June, 1854, Phila-
delphia: Lindsay and Blakiston, No. 25, South Sixth-st.
H. Rowsell, Turuntu.— An admirable digest of current
medical literature —a mullum in parvo.

T'he British and Iurcign Medico-Chirurgical Review,
or Quarterly Journal of Practical Medicine and Surgery.
No. VIL; July, 1854, New York: Re-published by S. S.
and W. Wood, No. 251, Pearl-street.  Price §3 per annum,
payable in advance. II. Rowseil, Toronto.—This famous
old Review fully maintains its just celebrity, and should
be on the table of every enlightened medical man.



REVIEW.

CLINICAL LECTURES ON PULMONARY CONSUMPTION.
—By ‘Tueornirvs Tuompson, M.D., F.R.8., Fellow of the
Royal College of Physicians, London ; Physician to the Hos-
pital for Consumption and Discases of the Chest ; author of
Annals of Influenza. Prepared for the Sydenlam Society, §-c.
Philadelphia: Lindsay & Blakiston, 1354 ; H. Rowsell, Toronto.

(Concluded.)

The second lecture is dedicated to the further illustration
of the bruit de pot fclé as a diagnostic symptom of cavity
in the lungs, at the same time the special advantage in the
administration of cod-liver oil is fully demonstrated by the
decided improvement of the patient, and is instanced as
proof that we shonld persevere in its use, even in apparently
hopeless cases. Dr. Thompson then demonsirates the
truth of the deductions that the peeuliar sound above alluded
to is dependant upon cavity in the lungs, by the morbid .
examination of a patient, who lad gangrene of the hand
and arm, complicating the consampiive disease. The
gangrene was clearly traced to the formation of coagula
which interfered with the cireulation of the subclavian
artery, at the same time there were evident demonstrations
of arterial discase in other parts of the circulating system.
Hamoptosis as an alarming symptom in consumption is
then passed in review; upon the whole, Dr. Thompson
looks upon this symptom as favourable to the slow
progress of the complaint, ard points out that it should not
be too hastily arrested, but should be treated by determina-
tion of blood to other organs, by meaans of sulphate of mag-
nesia and diluate sulphuric acid, rather than to check it by
more powerful astringents.

The cause of hawmoptosis, in « geeat majority of cases, is
shown to depend upon the compression of the pulinonary
veins by tiie tubercular deposit, so that the return of the
blood is prevented or delayed in its course to the left side
of the heart, and consequently that it exudes into ihe
neighbouring bronchial tubes—hence 1t is shown that
Leewoptosis may relicve pressing symptoms ; at the same
time it must ever b2 looked upon as of very serious import,
as it indicates the great amount of tubercular deposit in
the texture of the lungs. Exceptional cases sometimes
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oceur, in which heemorrhage may result from the rupture of
a large blood-vessel; such cases are rare, for we find that
when sarrounded with an amount of tubercular depost,
that is sufficient to destroy the smaller vessels and bron-
chial wbes, that the blood will coagulate in the vessel, the
walls will become thickened by the deposit of fibrine as
conservative material arouad them, while they become
completely plugged with fibrine, and are at last trans-
formed into solid cords; as such we may often find them
passing, comparatively isolated, across a vomica of long
standing. This process completely closes up the blood-
vessel, so that when it is nitimately destroyed it does not
bleed ; hence heemorrhage from the patulous mouth of a
large vessel is an exception, not the rule.

The third leeture is dedicated to the consideration of
expecloration as a means of diagnosis in cousnmptive
cases. The presence of pus was once considered a pretty
certain indication of phthisis; but the inaccuracy of such
an opinion is now pretly certain. At page §3 we find the
following judicious remarks as to the value of this consi-
deration.  “There are certain general rules worthy of
regard in conneeticn with this subject. Thns, if a person
has some severe chest complaint, coughs frequently, and
expectorates only frothy, salivary-looiung fluid, you sus-
pect pleurisy ; if another patient expectorates a glary
fluid resembling white of egg, you suspect bronchitis ; if
the expectloration have a rusty tinge and resembles thick
gum-water coloured with blood, you are not likely to err
in recording pneumonia; if you are toldof a sudden gush
of pus in considerable quantity, especially if it be fetid,
you may expeet to find maiter, accumulated in the cavity
of the pleura, had found its waj into the bronchial tubes;”
or it might be a ehronic abscess of the lung, ora large -
berele which has softened and opened into a bronehial tube.

The character of expectoration presented in consump-
tion isin the first place dependent upon pulmonary conges-
tion ; it is thin and frothy, produced by the cscape of a
thit serous fluid from the pulmonary capillaries, and an
amount of epithelial structures, shed from the surface of the
bronchial tubes, having atmospheric air entangled within
it The second varicty consists of a somewhat similar
material, but in this we have an incrcased amount of
mucus. The mucus corpuscles arc rapidly developed,
mucine is {reely liberated ; justead of the thin transparent
fluid it is far more glary; runs from the cup with much
less facility; sometimes is particularly tough and tena-
cious, and the mucus corpuscles may be distinguished
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abouuding in the lluid.  Sometimes in this expectoration
you find « little blackish matter; if you test it, this is evi-
dently not the carbonaccous matter of smoke, for the colour
fades upon the application of nitric acid ; it is truc-formed
pigment, in all probability from the bronehial mmecous
membrane.  Under the microscope, crystals of the triple
phosphates may be scen in this mncous expectoration.
Dr. Garrod rmaintains that the greater the proportion of
these salts, the more marked is the diagnostic sign of the
decrease of the inflammatory action in the bronchial mem-
brane. The third variety of ihis expectoration is charac-
tevized by a mixture of the two former varicties united
with pus—the appearance presented to the eye is that of
viscid transparent muneus, consisting of mucine and saline
ingredients mixed with the pus corpuscle. The pus cor-
puscle in this instanec being a discased condition of the
mucus corpuscle, in which the organ that natorally
secretes mucus js plainly deranged in its formative powers,
and now we find the cell filled with minute globules of
olein, the cell-wall more opague and more readily under-
going disintegration; in it once or more nuclel may be
commonly distingrished, whick in some degree serves to
distinguish it from the inflammation corpascle formed from
the red corpuscle of the blood. "Yhe fourth example is pure
pus unmixed with cither of the othervarieties, oronly in very
minute quaniities.  Under the microscope this is plainly
distinguished as thie milammation corpuscle of Gluge, de-
rived lor the most part from the red corpusele of the bloog,
which has lost its hematin, and may be seen filled with
minuic corpuscles of olein or granular mateer, but withont
ay nucleus; this expectoration is gencrally the production
of a cavity, while the variety previously deseribed is the
seeretion of a diseased mucous membrane. A point that
very particularly distinguishes the expectoration of pus
from & vomniea, is that the matter takes a peculiar shape—
when spit into water it looks like balls of eotion or wool—
whea spit upon a hard surface, is round and flattened, and
in distinet patches not unlikic picces of money. A singular
faet that the microscope discloses is, that it not unfre-
quently happens that we find vegetable growths in the
expeetoration.  Dr. ‘Thompson found a variety of conferva
not ualike the pencillinm glavcum of Link, showing the
spores arranged like Jittle beads placed at the extremity of
dichotomously branched and jointed tnbes. These vegeta-
ble growths are said to inbabit pulmonary excavations.
Sometimes the microscope will indicate the peculiar
granular matter of tubercle ; such expectoration, kowever,
4 a
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is frequently mixed with other materials.  Every one of the
varieties ol expectoration above indicated may be com-
mingled with it and serve to disguise it; to the eye it
commonly bears a flocculent aspect, but is not to be
recognized without the microscope. The mixture of mate-
rials in the matter of expectoration is often a source of
embarrassment to the miceroseopist, for he not unlrequently
finds in his speeimen epithelium from the mouth chloride
of sodium, muscular and vegetable fibres, and tartar from
the teeth, besides the materials above referred to ; commonly
much practice is required in these investigations to cnable
us lo arrive at just conclusions, and is in some degree a
drawback to their value as a means of diagnosis: never-
theless practice andgexperience will overcome these diffi-
cultics. Portions of fibrine will occasionally be found in
the expectoration ; it commonly appears as casts of the
bronchial tubes, and is dependent upon local inflammatory
action of portions of these structures.

The fourth Jecture is dedicated to the consideration of
the pulse. It is an established fact that in a state of health
the pulse gives a considerable number of beats in a change
from the horizontal to the erect position—tihe average in a
table indicates i variation of 18 pulsations. The fact
which it is endeavoured to establish is, that such a condi-
tion is lacking in cases of consumption, and that the differ-
ence is seldom more than 2 or $ beatsin cases of tubercular
deposits in the siructure of the lungs. The reason of this
peculiarity is not very clear; it is thought to depend upon
the lesser influence which trivial exciting causes produce
upon the nervous and muscular structures of the arteries
in this state of disease, or by its increasing the size and
power of the heart; the impediment to the circulation
through the lungs being a cause of this increase. Dr.
Graves observed this factyin ecases of hyperirophy of the
heart, and Dr. Clendinning has investigated its truth in
phthisis, and finds the coincidence is sufficiently remark-
able to form a characteristic of the complaint.

The fifth lecture speaks of cod liver oil as a curative means
of great value in consumption, and at page 98 Dr. Thompson
‘endeavours to show the modus operandi of the medicine.
* In serofnlous affections, if Dr. 1Tughes Bennett be correct
in his hypothesis, there is probably undue acidity of
stomach unfavorable to the solution of albuminous mate-
rials. The alkali of the salivary and pancreatic fluids,
being neutralized, fails to fulfil its proper office. The
lungs not having enough carbon to exerete, local conges-
tions arise ; the blood is overcharged with albumen, and
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the albuminous exudations being deficient in fat, element-
ary molccules are not formed so as to constitute nuclei
into cells, and tubercular corpuseles are the natural result.”

“ Cod-liver oil probably tends to obviate the scries of
derangements thus deseribed, by combining with the albu-
minous clements of chyme, so as to form the healthy chyle-
granules which feed the blood ; and, for the reason above
named, is probably morc advantageously introduced in
scrofulous subjects when combined with an alkali.”
Whatsoever may be the rationale of the treatment, there is
no doubt that cod-liver oil exercises a powerful influence
in that state of constitution which predisposes to tubercular
deposits, and has been a means of warding off many an
attack of consumption.

In the sixth lecture an inquiry is instituted between the
eftects of cod-liver oil and other animal and vegetable oils.
It has been recommended to add iodine and phosphorus
to the vegetable oils, but a fair trial does not seem to coun-
tenance their employment or recommend them as substi-
tates for cod liver oil.

Many interesting facts still remain to be considered, but
want of space reluctantly compels us to abridge our notice
of this trite and excellent compendium ; but we caunot
terminate our labours withont conscientiously recommend-
ing these lectures of Dr. Thompson to cvery student in
medicine, and to every physician desirous of becoming
practically acquainted with the discase of which they treat.
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DEGRADATION OF THE MEDICAL PROFESSION.
To the Editor of the Upper Canadua Medical Jouraal.

Sir,—1 take the liberty of laying before you the following
extract from the letter of a friend in reference to the charac-
ter of a portion of the medical prolession in one of the finest
conmties in this provinee. It is, indeed, @ melancholy
picture, and of its trnth 1 am but teo well assured by my
own experience. I have the more freedom in laying the
subject before you knowing, as 1 do, the interest you take
in the profession generally, and the cfforts you are making
to clevate it to its proper position in this conntry—eflorts
which, however well divected, [ fear cannot be completely
suceessful so long as members of the profession continue
to cover themselves with disgrace, and reflect their shame
upon the body generally. The following is the extract
referred to :—

“A sober, skilful physician is much needed in this
village. There is no confidence at all by any class ¢ither
in— or . The former is supposed to ¢ know
nothing,’ and the latter habitually renders himself unfit for
practice by drunkenness and other vices. A. has had a
regular ‘spree,’ and was almost dead for severm days.
After drinking seven pints in a day he fell into a stupor
and slept soundly foralmost the same length of time, despite
the exertions of his neighbors to rouse him. B. is going
down, down, as fast as a habitual course of intemperance
can carry him; and old , of , may be seen
when, oecasionally, he visits our village, ‘reeling to and
fro like a drunken man ;' while €., of —, is a devoted
worshipper of Bacchus. In fact, I am beginning to think
that medical men, as a class, are a notch below others in
the scale of woral rectitude, and I have woncluded thai
their course of study and practice has a tendency to blunt
the finer feelings of their nature: and yender them proof
against the culls of humanity, reason, and religion.”

Such s the testimony of an intelligent observer respecting
these medical men in bis own neighborhood, and all of
them within a few miles of each othier; and such are 1he
physicians who are to minister in the hour of nced to the
afllicted among a population for integrity and intelligence
second to none in this province. It is worthy of remark
that these persons are, without exeeption, old countrymen,
having received their education and imbibed their carly
principles in Britain. It is to be hoped that those who
enter the mediecal profession in Canada will be too deeply
impressed with the sacredness of their calling and the duty
they owe to the public to trifle thus with themselves or
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others, and that in afier years they may be found honorable
and unseful members of society and ornamentis of the profes-
sion they have chosen. In the meantime it is hoped that
exposing this great evil will have a tendency to check its
further extension, and that while an act of incorporation
and other great movements are being advocated for the
elevation of the profession, these humbler matters, bearing
a less conspicuous, though not less important part, in
securing that great object, will not be overlooked.

Having every confidence in the sincerity of your motives
and the disinterestedness of your zeal in furthering this
great cause, I trust you will yet see your efforts crowned
with success.

I remain, dear Sir,
Yours respectfully,
ScALPEL.
Toronto, July 15, 1854. ‘

We have given insertion to this communication with
considerable reluctance, and would willingly have thrown
a veil over so terrible a description of human infirmity
as here presented, but justice demands that we shonld
give 1o all a fair hearing. The causes of this daep
degradation are, we believe, dependent upon the want
of that just and proper position which the science of
medicine should occupy in the social condition of this =
previnee: it is a matter that requires from the legislature
a secarching inquiry as to its causes, and the national
interest demands that a saflicient remedy should be
found for its effect. If it is intended to insinuate that
the practitioners educated in Britain are the only portion
of the profession addicted to this bad vice, we must
protest against it as slander; at the same time we can
admit that they may morc scnsitively feel the causes
which tend to produce this sad vice, from the greatly
altered position in which they are placed while residing
in Canada. Take the medical practitioners as a body
in Britain, and you will find them ihe hardest worked,
the most industrious, and the most practically learned
of any of the professions. The vice of drunkenness,
as a matter of necessity, could not be conjoined with
such qualitics. The mind of man always requires some
incentive to action. In Britain it is certainly not the
love of money—for the medical profession, with few
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cxceptions, arc about the worst paid of all the community
in proportion to their mental and bodily exertions. No—
it is a desire to excel and a possibility of distinguishing
themselves that alone supports them in their daily 10il
and cncourages them in their onward progress! Their
mode of education has led them 1o this point: “As the
twig is bent so doth the tree ineline.” In after years
this habit of study and exertion, which has become
second nature, has to be continued, and the public reap
the benefit of this condition; besides which there is ¢
certain slalus, a ceriain honorable name and position,
which the practice of medicine yields to its possessor,
which is totally absent in this country. When a medical
practitioner comes 1o this country and alights in the
Canadian bush, he soon lacks most of 1the honorable
incentives to exertion which prove a stimulus in the
old country. In almost any part of the country he may
locate himself in he may rcadily get an extensive practice
~+often, however, as rough as extensive ; people are ever
ready to Tmploy a thoroughly educated medical man;
but, alas! few are willing to pay him in proportion to
his education and acquirements; and the way that they
often remuneraie him for his services is to give him a
bad name, and to fight him ever allerwards. Placed in
juxtaposition with the quack, who charges for his services
whatsoever he can get—payment not being comnpulsory—
he is generally prefenied to the licensed practitioner on
that very score. The consequence is that the professional
medical man gets disappointed, disgusied, and quite
out of heart; takes to the botile 10 drown bis cares—a
fashionable remedy with all parties in this country. Itis
not improbable ihat if this same medical man had invested
the principal which hic cducation cost in Britain, and
Jie money expended in his cmigration, that he could
have lived comfortably and respectably in Canada without
any necessity for practice. Iis crror has been in fancying
that in serving the public he would be serving himself.
In Conada we have a middle’ class of cash, but are
generally devoid of a middle class of intcllect; for most
of the independent yeumen (and be it spoken to their
credit) were extremely pocr when they amived i Canada
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and could not claim the position which we are now
adverting 1o, but have since risen by their own hard
labor to their presemt condition. Ilence they have not
the same sympatby for the well educated professional
man as the same class in the old country—cannot under-
stand the distinction between the physician and the
quack, save it be in the license, which they are too apt
to look upon as a monopoly ; so thut they are more
inclined to pity the impostor and spite the physician,
than to encourage his exertions. Again: there are but
few opportunities to improve the mind, ard no inducements
1o excel. Should such a course be atiempted, the field
is so extremely limited that professional jealousy and ill
fecling throw cvery obstacle in the way and crush the
faintest attemipts.  These are the reasons, we believe, that
lead to the lamentable state of things which our corres-
pondent has depicted. Such a condition spreads its
baneful iafluence over the whole profession, as is eviden-
ced by general disappointment and the want of due public
appreciation. It can also be demonstrated in that absence
of unanimity and good feeling so cvident among the
members of the medical profession. It causes them in
many instances to descend to the lowest trickery to main-
tain power and influence, which sorely rebounds fo the
disgrace and deterioration of the professional character,
until the value of the profession has sunk lower and
lower in public ecstimation, and its complete extermi-
nation as 2 scienee bids fair to be speedily accomplished.
Still the press and the public exclaim, “Tree trade in
physic.”  Such may make it cheaper, but it will not make
it betici. Ts knowledge and science 1o be placed upon
the same grade as labeur? Is mind not to be exalted
above musele?—the power that gives the impulse, to the
agent which produces the cffect? This is surcly going
backwards in the world’s progress, and must lead to
lamentable results. 'The public and the press must in a
considerable degree be answerable for this condition of
things, for the cffects of the degradation of the medical
profession arc now painfully evident. But who will be
the loser if the science of physic is exterminated or
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degraded?  Not tac physician, for lic can ccase to study
it; but the public will be deprived of one of the means
that Providence has provided for the benefit of mankind
It will be blotted out by their own stupidity in the misap-
prehension of the truth, or it will be so deteriorated that
it will be worse than useless.  Under such circamstances
we would call upon the professivn to arvuse, leave party
differences and private animositics, and, with a powerful
and united cffort (in which they would be readily sus
tained by the well informed and conscientious portion
of the public), try and obtain an efficient act of incorpo-
ration, so as to place the profession upon a more sound
and stable basis, more honorable tv the praclitioner aud
beneficial to the public than the present humiliating
condition. i

In the vast strides of material improvement now making
wr Canada, almost every individual, save thuse counected
with the professions of physic and divinity, arc advancing
at no tardy rates. The professions alone appear to Le
deteriorating in public cstimation. Many will instance
the facts of our correspondent as pointing to the cause.
We mainain they are only the effect—an effect produced
by the unjust and insane treatment which the profession
has long expericnced at the hands of the legislatur
and of the public. We fuar that this Jdegradation of the
professions is an evidence of the downward tendency
of the Anglo-Saxon race,—this condition evineing its lf
most powerfully at the circumference of the empire, iu
the colonies. Such was the case with the ancient Roman
Empire when it tottered to its fall. The Roman Empirc
was a kingdom established Ly military prowess and suc-
cessful war; the Empire of Britain has been the fruit
of the successful cultjvation of scicnce and tlie judicious
application of knowledge. The first mark of weakness
in the Roman power was the necessity for the withdrawa
of her troops from the distant colunics, and the successful
rraption of barbarian and undisciplined hordes.  And we
take it that one of the first marks of Britain’s decline
is a want of appreciation of the scicnces, and a duc
estimate and encouragement of knowledge, which has
ever been the source of her wealth and power. As far
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as Physic is concerned, take Canada for an cxample.
Tlence we confess we have our fears that the great
mass of the public and the legislature will fail to sce
their error—will still endeavor to perpetuate a coudition
that only leads to public disadvantage and political
degradation, while it stays the onward progress of science
that might lead to more powerful and permanent results.
Let, however, an cflort be made to attain the position
which is duc to the noble science of Physic, and if it
fail, the influence will rebound upon the public; it will
be their misfortune, if it is the profession’s loss.
During the last clection no less than six of the medical
profession have been honored by the choice of the people as
their represcutatives in the Colonial Legislature of Canada
West. To these individuals we would particularly present
the tenible picture which is here exhibited. 'We would car-
nestly appeal to their patriotism, to their love of the medical
profession, and entreat them to devise some efficient means
that shall change this dreadful state of aftairs. We have
hopes that the coming session of the Legislature—which
bids fair to be the most potent for good or for evil
which Canada has yet wilnessed—will sec tardy justice
rendered to the Science of Medicine. An act of incorpo-
ration thtat shall place in the hands of the profession the
full management of all the medical affairs of this province
—shall establish a college of physicians and surgeons
sccond to none on this continent, in which each of the pro-
fession shall have a proper voice—shall endow the said
college, of the funds set apart for university education,
out of the £3500,000 now lying comparativcly idle in
the hands of University College, Toronto, giving a fair
proportion of those funds to the Science of Medicine for
the establishment of 2 medical library and muscum, &e.
—~—shall place the appointment of the medical officers to the
public huspitals in the hands of the profession, and also
that of all health officers; in fact, shall make a full and
efficient revise of the present degraded and depressed
position of the medical profession, alike demanded for
the public good and the honor of learning and of science.
4B
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TORONTO GENERAL IIOSPITAL.

Want afyspace alone forbids our offering a continuation
of the detail illustrating the practice of the Toronto General
Hospital. We have a mass of evidence to lay before the
medical profession in proof of our assertion that certain of
the gentlemen in medical charge arc unworthy the position
which they hold in that jnstitution. In our next issue we
may point out the way in which amputation of the thigh
has been performed ; lhow cancer has been opened lor
abscess, &c. &c.; and show the lamentable results that
have flowed from such tieatment; but we again declare
that we would far rather cast a veil over such mismanage-
ment than expose it to public view. Justice to ourselves
and the rights of the medical profession alike demand of
us this unpleasant task ; should we find no evidence of a
more generous spirit on the part of those gentlemen who
have for base political purposes, and by false assertions,
deprived us of an undoubted right, and the medical profes-
sion of one of its privileges. Before we take these steps
we shall send a copy of our statement to. the resident
medical officer at the hospital, and again ofler an honorable
compromise.

DR. BEAUMONT’S CASE OF ANEURISM.

We have casualiy heard that a copy of Dr, Beaumont’s clinical
lecture on Traumatic Aneurism, published in the Weekly London
Lancet, has been received in this city. It will be seen in our com-
ments on the rough notes of this case (page 273), which excited
so great an amount of ill feeling against us, that we stated, «We
understand that Dr. Bewusiwnt means to publish @ more full and
complete lnstory of the cuse thun e e dble tv give ; it will no
doubt be found of the lighest wnterest to the profession both in
Europe and on this contznent.” \We shall be well pleased to
republish the lecture in question, to make amends for any unin-
rentional accuracy that may have been made in our report of the
case in question, as our only desiic s to do Dr. Beaumont the full
justice which the case deserves.

It appears that Dr. Beaumont sent a letter complaining of our
canduct m publislung this case ; Lut the cditors have refused to
insert i1, remarking that they had httle doubt but that the unseemly
dispute had long-since been arranged.  So says report.

IncorPORATION OF THE Mepicar I'Roression.—We have goord
authonity for statng that a bill widl be intreduced intu the neat
session of the Provincial Parliament for the incorporation of the
profession.
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A COURSE OF LECTURES ON ORGANIC CHEMISTRY.

Deliwered we the Laburatury of the Royal Institution of Great Brz'lain,_ by D:
A, W. Iofmann, F.B.8., Professor of the Itoyal College of Chemistry.

LectoRk XL—~FERMENTATION OF SUGAR.

When describing o you the general properties of the substances which
are called sugars, I have pointed out as onc of their most salient characters,
the faculty possessed by sngars of being, under certain circumstauces,
converted into alevhol and carbunic acid, ol undurgoing the meiamorphosis
called *¢ alcohulic fermentation,”  'This process of transformation necessarily
claims our attention, equally interestingas it is from the scientific questions
involved in it explanation, as on account of the immense scale on which it
i3 carried out in practice.

Experiment has proved, that although all the sugars which I have
cnumerated,—namely, grape-sugar, unchrystallisable sugar, glucose, snd
milk-sugay,—~ave capable of alcokohe fermentation, they by no means nndergo
tis change with the same facihity. 1t is found, that of all the substances
which [ have named, glucuse is must easily trausfurmed, while cane-Sugar
aud milk sugar undergo the same change more slowly.  On this account, and
also beeause it is in practice almost mvariably glucose which is fermented,
we will examiiie the transformation of that substance. You recollect that
tho composition of glucose is represented by the formula,

Ciz My On .
But that this expression includes two cquivalents of water, which may be

expelled at the temperanture of builing water,  The dry substance, glucose,
then, inay be stafed to be
Ciz M2 On

If & solution of glucose, at a temperature which may vary between (40°
and 90° X.) 4° and 32° C., be left in contact with substances in a state of
decomposition, such as decaying albummons principles, both of vegetable
and unimal origin, putrid blvod, or urine, cte., we find that an evolution of
carbonic acid soon begins, the xapidity of which depends to a certainn extent
upon the exact temperature at which the process is established.  After
twenty or thirty hours the liquid has ceased to contain any sugar; instead
of this, we find several substances, among which invariably a pecuiiar
volatile liyaid iz present, which may be separated by distillation, and which,
2s you all know, is called alevhol.  The experiment succeeds best when the
operation is performed between 18° and 21° €. (65° to 70° F.), and when,
as the agent of iransformation, o substance is employed which is called
s ferment,” and which is betler known by the term of “yeast.” In this
case, almost the sole products of fermentation are carbonic acid and alcohol,
{t is by means of yeast that I have induced the fermentation of a purtion of
glucuse contained in this-smallcarbuy. You vbserve theliyuid isina power-
ful agitation, and, as thoe carboy is provided with 2 delivery-tube, we have
no difficulty in cxamining the gas which is cvolved. The simple lime
réaction tells us that it is carbonic acid; more accurate experiments have
proved, that bestdes C Qs no other gas is disengaged in this reactivn,  If the
residaary golution be submiitted to distillativn, a liguid passes over, whickis
generally called spirits, and which cousists of alcohol and water. By a
serieg of manipulations, which I shall mention directly, tho water iy be
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enticely removed from this mixtare, when the alevhol remains in the puro
state.  Analysis has proved alevhul to be representud by the formaula,

Ci Hg 02
Aud experjments made with the special object of ascertaining in what
proportion the amount of aleohiol generated stands to the quantity of carbonic
acid which is disengaged, have shown that this transformation may be
expreszed by the following equations :—

Ciz IMe O = 20; Il 02 4 +4CO:

Glucose. Alcolol.,

The transformation of glucosg inte alcvhol and curbunic avid, tukes place
between the limits of temperature wlich I have muntioned,— 1™ and 527 (.
(40° and 90° F.,)—but is most active hetween 21° and 26° C. (70° and SY°I.)

Canc-sugar and milk-sugar, submitted to the uctiva of the ferment,
undergo exactly the same transformation,—but the awconiplishment of this
process invariably requires more time. This becumes 1cadily intelligible
by the fact, long suspected, and lately established by n series of careful
observations, that the several varicties of sugar, befure widurgeing alevhulic
fermentation, are invanably first converted intu glucose by the very ferment
winch etfects the subsequent transfurmmativn into aleohl and carbunic acid.
It is generally helieved that this conversion is effected by the small quantity
of free acad which is always found 1 yeast,—an upunivn which appears to
be supported by the observation, that the activn of yeast, both on cane and
milk-sagar, 13 remarkably retarded by the neutrabzativn, or the remosal by
washing, of the free acid in the ferment.

The transformation ot sugar into alevhol is a prucess of unnzual interest,
on account of the enormous scale on which it 13 carried ont in practice,
several teades and manufactures depeading altogether un this curivas nta-
morphosis. In the manufacture of wine, in the Lrewing of beer, in the
distillation of spirits of every description, fabulyus guantities of sugar undergo
the process of fermentation.  Esven in the manuwiacture of vinegar, as wo
shall see by and by, the fermentatiun of sugar 1 largely concerned.
Perhaps it n:y not be uninteresting to you to luoh at sume statistical facts
which are calculated to rllustmtethe unportance of the subject of which wo
are treating,  According to the experience of the Buard of Tnland Revenue
and of the Customs, the avernge annual consumption of alcolioliv liquids in
the United Kingdom is as follows («):—

24 mullions of gallons of proof spirit (&) is jearly manufactared in this

country.
4 millions of gallons in foreign spirits, (rum, Geneva, &c¢.)

44 millions of gallons in beer.

2 millions of gallons in wines.

74 millions of gallons of proos spirit. (¢.)
This quantity would just twice fill Hanover-square up to the garrets.

(a) Lam fndebted for theso numt to Adam Xouky,y kg ol the Claluical Department
of tll’x)c aﬂand i]éevenl;a om%e. ¢ nt

( eposition of proof 2pirit Ly weight s

. Alcohiol yrE 40.25

(c) The details of these calculations aro ag follows :—
R 1—1OMEMADE.
24 million gallons of plain spirits, proof strength.
340 million gallonsy or 15 million barrels of beer.
2—IMPORTED.
‘.’; mililon gallons rum (Colonial,)
15 million gallona brandy, Geaeya, ete.
_ & millioagallons wine. - :
The beer is assumed to contain, upon an averzge, only 8 1.6th per cent Ly measurs of
proofspirit, and the wine, 33} percent.

AR these numbers srorathier below than alove the tenth,
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The uscfulness of fermentation, which may be traced far beyond the pro-
duction of wine, beer, and vinegar, into n great variety of tradesand
professions, has attracted, from n comparatively carly period, the attention
both of the practical man and of the scientific chemist, It may be snid,

“.that it hins been studicd with predilection, and these studies have clicltc(.l a
gvaat deal of useful information on the subject. The temperature at which
ferientation procecds most vigorously has been carefully ascertained. It
is known*from experience, that many substances, such as certain acidg,
favour ths process; while others, such a3 pyroligucous acid, sulphurous
acid, corrosivo sublimate, and volatile oil, retard or altogether interrupt it;
and the best proportion in which tho yeast is to be employed has been care-
fally established. Dut sur knowledge regarding the causes of fermentation,
and especially regarding the true nature of the ferment, such as yeast, &c.,
is still imperfect.

The erigin of the ferment, its behaviour, and the views which the laiest
studics upon this subject have clicifed, claim our attentivn for a moment.
The juice of frutd, of grapes, fur instance, which is rich in unchrystallisable
sugar, gradually convertibic intu glucose, may be preserved for an almost
unlimited period, i€ it be sepurated frum the fruit in such a manmner, as to
exclude, dyaing this opecatien, the access to it of atmospheric air. This
tube contiins & uantity of grape-juice obtained by squeezing the grape
unged mercury, and allowing the liquid « pass on futo the tube. Ithas

_Jon presérved for abvut & month ina roum, the temperatare of which was
very trequently between 21° aud 26° €. (70° and $0° k. ) the grape-juice has
not undergoue the slightest change.  If, now, air or uxygen be admitted,
we find, that in the course of half an hour active fermentation sets in,
carbunic acid is evolved, and, after a short time, the sugar is converted into
aleohol. Carbunie acid and aleohul are Ly nu mcans the sule products of
the fermentation of grapejuice. In addition to these, there is formed a
grey insoluble body, which generally separates upun the surface of the
liquid. This substance, the result of fermentation, is capable of again
fnduneing fermentation when coming in cuntact with fresh liguids containing
sugar. The result, however, varies considerably, according to the nature of
the sugar-sulution in which it cauces fermentation. If this solution be one
of pure cane-sugar or glucose, we find that its actionis very soon exhausted.
After a certain quantity of sugar has been transforined, this wine-fermentis
converted into a white fibrous mass, pussessing no longer the slightest
action upon a fresh solution of sugar. A very ditferent deportment, on the
other hand, is observed, if the winc-ferment Le introduced into such o
solution of sacehavine matter, as is obtained by the conversion of starch into
sugar by means of diasta.., if we ferment the saccharine solution, which the
brewer calls sweet-wort. In this case, we find that after the comnpletion of
the process, a very considerable portion of new ferment is formed, sometines
ten or twenty times the original amount of the wine-ferment employed.
The new ferment, which, for the sake of distinction, we will call beer-ferment,
exhibits agein the same behaviour as  the ferment produced from wine; its
fermentative action on pure sugar is vapidly destroyed ; while it-is capable
of propagating fermentations, 1 might say, ad infindum in solutions of glucose
derived from barley or similar sources. In the manufacture of beer & much
lerger quantity of ferment of yeast is formed in each operation, than that
which iy necessary to start the following fermentation.  The impossibility of
producing ferment from pure sugar xenders it obvious, that its formation in
grape-juice or infusioit of barley must be duc to the presence of other
substances. In addition to a-great many mineral salts, it contains several
organic acids—we shall sce by-and-by, that it is the chicf source of one of
the most intevesting organie acids—tartaric acid, and a large proportion of
albumitous principles. These substancesare the sourceof the wine-ferments;
similar albuminous principles are present in sweet-wort, in fact, in all juices
of plants, and hence, the invariable formation of ferment of yeast, when the
sugar of such juices is submitted to fermentation.
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Thus it is evident that the saccharine juices of tho vegetable kingdom
contain within themsclves this most punerful ageut of their Scatruutiou,—un
agent whose puwers lie imperceptible and dvrmant, usit were, as lung as
the access-of air is prevented, Lut which ave calleld into activn the very
moment it is joined, under the necessary cunditivas, Ly its iadispensalle
ally the oxygen of the atmosphere.

The recugmuon of the origin of the furment forms bat a first step in the
investigation of this extravrdinary substance. .Admitting that the ferment is
the product of the activn of osygen upon the albununous principle of vege-
table juices, the questivn arises, What hind of a Ludy is produced in this
manner?  Is it an indivdual defiite computnd which 1s endowed with these
wonderful properties? Is 1t a svluble compound, or, is it the insvluble
amorphous substance which separates from the Iiquid 2 In what manner,
lastly, dves the farment, whatever substaace it may be, effcet the metumor-
phosis of the sugar ! Very dufferent views have been brought furward on
thi> subject in the course of time, and the opinivns of chiemists remain
divided even at the present moment.

The depurtment ealnbited by ferment, by ordinairy beexr yeast for instance,
with  svlution of pure sugat in water, appears to furnish the key to these
questions. 1 mcn{iuned, that terent is by nv neans capable of converting
an unlmited quanuty of pure sugar ; the ferment whenintreduced intv a
large yuantity of sugar-water excites a powerful fermentation, but during
the progress of thus action it undergues atsell & series of changes; the slimy
~matier 13 gradually convested antv a white 1auss of fibres, rescumbling woudy
fibre, wluch are not {urther changed. The forment thus transfurmed has
entwely lust sts action upon sugar watel.  And s we gind that the forment
is cupubic of effecting the transpurmaion of sugar vnly whiic w3 wsdf in @ siue
of transfuriatei.  The abuve observativns, which in o great measure are
due to Cukin and Thénard, have led Frofessur Licbig te a more general
conception of fermentative processes.  Far from attributing the ferment
action toany mdiydual body, (in fact, chenusts had vainly endeavered to
isolate such & Ludy, huth from the soluble wad insvluble matter of yeast)
Liclng is of upiuton, that o ferment s cssentialiy a substance which is under-
guing o trausformation, (wluch is itself 1 a state of decomposition,).and
that the exeitatiun of fermentation cunsists simply in & communication of the
motion pussessed by the molecules of the substance in a state of decumposi-
tion (the ferment) to the quiescent molecules of an undecomposed body.
Fermentation thus becomes the transference of certain conditions of change
from one body to another. Sugar, when exposed to the action of nitro-
genous substances, in which the contact of atmospheric oxygen has induced
a condition of change, splits into alcohol and carbonic acid, in consequence
of the mechanical impulse which the quicscent clementary molecules of
sugar have received from the motion of the molecules of the ferment. .

The fermentadion of sugar is by no means an isolated case ; agwe proceed
in the study of organic compounds, we shall become acquamted with a con-
siderable number of very analogous processes; but, even -in chemistry, a
variety of actions are met with, which cvidently must be ascribed to similar
causes. Itis; in fact, from mineral chemistry that Liebig collects the most
striking illustrations of his ideas upon this subject. lie reminds us of
tite well-known fact, that platinum alone is not attacked by nitric acid, while
an alloy of platinum and silver is oxidised with the greatest facility 3 that
water is not decomposed by copper in the presence of dilute acids : while
brass, an alloy of copper and zine, cffccts this decomposition readily with
formation of oxide of 7inc and oxide of copper; and that binoxide of hydro-
gen, whon losingits sccond cquivalent of oxygen, in the presence of certain
metallic oxides, such as binoxide of manganese, or lead, and protoxide of
silver, gives rise to n partial or even {o an entive reduction of the oxide.

The oxidability of silver and- zinc is {ransferred iu this case o platinum
and copper, while the decomposition ofbinoxide of hydrogen is communicated
to the (;uct.‘xllic oxides, which alorie, under these circumstances, would not be
altered.
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It has heen stated, in the commencement of this lecture, that alecvholi
fermentation takes place between certain rather eatended limits of tempera-
ture, but that the actiun i3 most regular and vigorous Letween 1o® and 217
C. (65° and 70° F.) Detween these temperatures, glucese appears almost
entirely converted into alcoliol and carbonic acid; 1 say almost, becausy,
even then, minute quantities of foreizn substances are produced, or, perhaps,
better eapressed, a minute purtion of sagar appears to undergo a transfor
mation different from true alcohulic fermentation.

If, during the process, the temperature rise much above 21° C. (V0 F.),
the quantity of alcohol produced seasibly diminishes, and the character of
the transformation gradually changes altogether.  If the tunperature rise
to between 30° and 10° C. (867 to 104° F.,) the alcohvlic fermentation ceases
catirely, being replaced by what is called the cwscvus furmentation.

A saccharine liquid undergoing viscous fermentatic n dues not present the
same appearance which is ealiibited by the liguid dming the progress of
aleoholic fermentation.  The former process is wsually attended with an
evolution of carbonic acid ; and, if the liquid be distilied after the action has
terminated, u very trifling quantity of alcobol is-oltained.  The liquid is
found to be strongly acid, and thi> acid reaction is Jdae to the fermentation
of 2 very important organic acid,—viz., of lactic acid, of which I msy have
to treat more in detai! hereafter, since it has been lutely produced by a very
remarkable and interesting process.  But carbonie wnd lactic acids are by
no means the sole products; in addition, there are fuund two indifferent
substances. The firsi, mannite, is a componnd crystullising in beautiful
needles ; it is the chief constituent.of manny, and is present, in smaller or
L3 gwr yaoportion, in the juices exuding from many fruit-trees, inscieral
varieties of fucus and mushrovm.  Aud, sccondly, & gumn-like substanes,
which is cither gum (arabic,) or closely atlied to it, pussessing, ia fuct, all
the properties, anl also the compositivir of this substance. It is from the
constant formation of this substance, which Is precipitated in white cuady
flakes from the solution on addition of aleohel, that the name of vescous fire
mentation has been derived. The nature of tlis fermentation is-readily
intelligible, if we cxamine the composition of the subswnces which arce
produced.  The formula of gum is C12 H1p Ojy, that of Lactic acid C121T12 Op
(isomeric with anhydrous gluco:*c?; that of manaite lustly, Co 1I; Og or
Ciz2 13 012 Gum snd lactic acld wre formed from glucuse sitaply by an
climination of water.

Cie My 05 = Ci2 Mo Or0 4 41O

e —— N =~
Glucose. Gum. Water.
C12 My On = Cp M2 O I 2HO
e ——? N~

Glucose. Lactic acid. Water.

Mamnite lastly contains the elements of glucose, minus 2 equivalents of oxygen.
Ciz My Oy = Cr2 Iy 012 + - 02
A R
Glucose. Mannite,

It appears to bo produced by the partial deosidation of sugar, the oxyeen of
which may participate in the combustion of the ferment originally induced
by atmospheric oxygen.

T have brietly to notice two other fermentative processes, which are not
less interesting than the viscous fermentation.  'The character of fermenta-
tions, and of the products to which they giverisc, is by no nicans exclusively
dependent upon the temperature; the nature of the ferment exerts, likewisc,
a very decisive influence.  Thus we find, that sugar, at the very teinp  a.
ture of a}coho‘.ic fermentation, when.snbmitted to the nction of cheese-
ferment, instead of beer or wine-ferment, {.c., to the action of ¢asing, in that
state of decompo_sition which is cffected by protracted exposure to the
atmozphere, furnishes no longer a trace of alcohol.  Under these circum.
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stances, only fraces of carbonic acid are cvolved, and.the lquid becomes
gradually so intensely acid, that the process of transformation is arrested
unless the free acid be neutralised by seme carbonate.  After the lapse of
some time the sugar is-cutirely converted into lactic acid;, amd hence the
name of “lactic fermentation” which is given to this process. No maunite,
and only traces of gum-like substances, are generated during the reaction,
If the transformation of sugar he efiected by casine aéthe temperature of the
viseous fermentation (i.e., between 302 and 402 C.—86° and 104° F.) instead
of at the temperature of the aleoholic fermentation, another change sets in,
which gives rise to perfectly differentproducts.  Between these temperatures
the process becomes very tumulinous, abundance of gas is-given off, which
is no longer pure carbonicacid, but contains a large proportion of hydrogen.
If the liquid remaining after 21l nction has ceased, be examined, it is found
to contain an acid differing in every respect from lactic acid.  The acid thus
produced is volatile ; it hias the composition and all the propexties of one of
the acid constituents of ovdinary cow’smilk-butter, in fact, it Is hutyric acid.
The transformation of sugar into butyric acidis represented by the following
cquation :—
CiaMyy Oy = CsIs0p 4 4C02 4+ 4H 4 21010
—— :
Glucose. Butyric Acid.

But this butyric fermentation is but o further stage of Iactit fermentation,
preceded, as the formation of. butyric acid invariably is, by-the formation of
lactic acid. But lactic acid, you recollect, difiers from -glucose simply by
containing 2 cquivalents of water less.  So that, the conversions require no
further explanation.

The transformation of sugar-into butyric acid was discovered about ten
years ago by Messrs, Pelouse and Gelis. It is -a process of particular
iuterest, inasmucl-ag it furnished the first direet proof of the controverti-
bility of sugar iato fats,—a chauge which at that'period "was contested by
-physiologists. »

TFrom tho statement which T have brought under your notice, you perceive-
that sugax must be looked upon as a sort of magazine of carbon, hydrogen,
and oxygen, from which, by the action of fermentation, a very considerable
nunber of different swbstances may be compounded. 1t i3 probable, not
to say certain; that this number is by no means completed with alcohol,
manpite, guin, lactic, and butyric acids, but that a further examination of
this process, .especially that of fermentations accomplished -at certain
differeut temperatures. and induced by o variety of ferments, will enable
chemists to. produce avast series of bodies from sugar, which are at present
obtained from perfectly different scurces.



