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PREFACE.

studies. To my colleagnes of the Medical Profession
it will afford an easy bird's-eye view of the chemieal
1 action.  Its

features of the field of their thoughts a

perusal will involve no unreasonable tax upon the time
ional reference fo

of any reader or student, and occas

particular points is facilitated by marginal notes and a

hort alphabetical inde

The second part of the work iz an Analytical Guide
for the use of those who desire to make themselves
practi ally acquainted with the phenomena and con-
It

seriptive in the sense in which ordinary chemieal text-

therefore not de-

stituents of amimal bodies
books may be said to be so, but preseriptive in the style
and manner of phs rmacopeeias. It directs the student
ault,

certain

how to proceed in order to arrive at

leaving him in most cases to appreciate the result of

his operation by his own refleetion. The guide is
perhaps the most elementary that could be written for
any practical purpose, and yet I think it improbable
that ordinary students of medicine will easily go

o ol
y who will

through the whole of its matter in the laborator

hope, therefore, that teachers of chemi
make use of the Guide in their classes will seleet the

reactions and analyses to be performed by each student

according to his knowledge, ability, and intentions.

treatise summarises much of the method

This litt
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2 CHEMICAL PHYSIOLOGY.

tubes have to be carefully introduced into the respective
ducts, which is a matter of some difficulty. For this
reason the chemical A..::_H:H.:::_ﬂ of the secretions of
ectly known. Ex-

the separate glands is very imper

periments upon animals have shown that these glands

san give four different kinds of secretion, according to

the nerves which are irritated for the purpose. Ome
| nerve, a branch of the facial, and a continuation of the
chord of the tympanum, on irritation causes a clear,
glightly ropy secretion from the submaxillary glands.
This * chordal” saliva contains about 4 per cent. of
solid matters, of which 15 are globuline, mucine, and
coagulable albumen ; 2'5 per cent. are mineral, mainly
alkaline chlorides and lime-salts; of these latter the
carbonate, dissolved in excess of carbonic acid, fre-
quently decomposes in the mouth, and deposits crusts
of lime carbonate upon the teeth, which are popu-

| smptietic Jarly called tartar. On irritation of the sympathetic

nerve the submaxillary glands secrete an opague very
tough saliva. This contains from 15 to 28 per mille
of solids, amongst which is mucine, and granules or
roundish lumps of an albuminous matter, and much
free alkali. The third kind of saliva is that which
flows when the submaxillary ganglion is made the
centre of a reflex action which works by way of the
lingual nerve. This is the only secretory act without
the intervention of cerebro-spinal influence that is
known at present. The fourth kind of saliva is the
Pnisie paralytic ™ or thin watery fluid which is secreted under

the influence of nervous paralysis, caused either by
degeneration, or poisoning, or wounds which separate
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4 CHEMICAL PHYSIOLOGY.

wea, efficiently the want of alkali and ptyaline in the diges-
tive juices of children who are being brought up with-
out mother’s milk, or with such as is not in a healthy
state. Diastase acts best at 66° C, while ptyaline is
destroyed at 60° C. An agent similar to ptyaline is

emulsine, or synaptase of almonds, which has been
recommended as a dietetic remedy in diabetes. But it
does not seem to affect starch in any way, although
decomposing amygdaline and salicine.
Oil of bitter Prussic
Amygdaline. Water. almonds, acid. .

et fr——, i b,

——
CyH,NO,; 4+ 2H,0 = C¢;H0 4+ CHN + C;Hy0,
Salicine. Water.  Saligenine. Sugar.
s { e, T e
C:H:0; + H,0 = CH,0, + CgH,.04

In these transformations sugar is a collateral pro-
duct, while in that of starch by ptyaline or diastase it
is the only product.

Starch consists of two bodies, which in the little
granules are disposed in alternating layers. The first
is granulose, and has the property of being eoloured
blue at once by free iodine. The second is cellulose,
not coloured blue by iodine at once, but only after
sulphuric acid or zinc-chloride has been allowed to act
upon it. When unboiled starch is mixed and digested
with saliva for days, the granulose is dissolved out of
the corpuscles and transformed into dextrine and
sugar, and the cellulose only is left. At higher
temperatures this also is changed. Boiled starch is
more easily transformed, as the granules are burst and
admit the altering juices between their layers with
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6 CHEMICAL PHYSIOLOGY.

branes of the cavity of the mouth, constitutes mixed
galiva. This can be collected in quantity by irritating
the fauces with a feather, and producing vomituritions.
It does not reduce alkaline copper solution, but retains
a little copper oxyde in solution when cupric salt and
alkali only are added. It transforms starch into sugar,
so that chewed pap after some standing, with cupric
sulphate and caustic potash, at 70° C, yields red copper
suboxyde. It does not change cane-sugar into invert
sugar, and thus differs from yeast. The quantity of
mixed saliva secreted by a man in 24 hours varies
between 300 and 1500 grammes; it may be greatly
increased by excitants, and irritating medicines and
poisons,

samindis-  Little is known of saliva in disease, but the investiga-

- tions of the future promise further results. In diseases,
Anamnbois - . -
fedicas. guch as salivation under the influence of mercury,

rhodanates disappear. The saliva then contains mercury.

Many medicinal salts pass easily into the saliva from the
blood, such as iodide and chlorate of potassium, and
when used long in quantity produce slight salivation.
In diabetes the saliva contains lactates, but no sugar.
In the paralytic saliva of hysteric persons leucine has
been found. Acid saliva seems to contain lactic acid,
and is of course anomalous. The presence of urea has
been alleged, but mnot proved with certainty. In
hydrophobia the saliva is the bearer of the contact-
poison by which the disease is propagated to other
individuals.

Digetion of While the saliva influences starch as indicated, and
does not lose its action by the admixture of acid of
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8 CHEMICAL PHYSIOLOGY.

frequently contains dextrine, always inosite (a particular
kind of sugar), and lactic acid. All these might
enable the liver of the animal which eats the flesh to
form glycogen. At present it is uncertain from
which material the liver forms glycogen ; possibly it is
formed out of starchy and albuminous matters at the

game time ; at least most of it is formed (up to 12 per

cent. of the weight of the liver in fowls) when these two
kinds of food are digested together in large quantity.
As the dead liver was found to transform glycogen
quickly into sugar, and as some sugar could be found
in hepatic blood, it was concluded that glycogen is
transformed into sugar, and passes into the blood,
to be there oxydised or changed as required. This
view, upon which was based an entire theory, called
that of the glycogenetic function of the liver, was
received for some years by physiologists in general,
until one of its greatest admirers, Pavy, believed that
he had discovered it to be erroneous. According to
him no sugar is made in the liver in the living healthy
body. I showed that his experiments admitted of such
variation as to prove either his or Bernard’s doctrine.
At present the bulk of evidence goes to show that, as
a portion only of the starch in the intestines is trans-
formed into sugar and passes into the chyle, so a
portion only of the glycogen of the liver is transformed
into sugar and passes into the blood. Quantitative
experiments on a large scale, combined with the
chemolytic method of research, will alone be able
finally to decide the matters under discussion.
Mabwsimis-  When sugar in considerable quantity exists in the
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10 CHEMICAL PHYSIOLOGY.

fizestimel . The comminuted food mixed with saliva arrives in
the stomach and excites this organ to a mechanical
and chemical action, termed digestion. The many
little rennet glands situated in the walls of the stomach
Gastric juice. S€CTELE A liquid termed the gastric juice, which in man
contains 994-6 per mille of water and 5-:39 of solid and
permanently fluid ingredients other than water. Of
Pepsine.  these 30 are pepsine, 0-2 hydrochloric acid, with which
perhaps a small quantity of lactic acid is mixed, and
chlorides of the alkalies, with some phosphates of
earths. Singular is the presence of some calcium-
Gutrie  chloride in the juice. The juice has been examined
mainly as obtained from persons who by accident
had fistulous openings in their stomachs, and upon
dogs upon whom such fistulas had been formed by
operative interference. This led to the formation
of artificial juice, which requires the addition of
natural pepsine, and is therefore only in part
artificial. It serves, however, for the purpose of

studying stomach digestion upon many kinds of food,
and of supplying a kind of remedy in diseased con-
ditions in which the natural juice is supposed to be
deficient. \

Pawerofgu-  This gastrie juice possesses the power of dissolving

trie juire.

or reducing to a liquid state albuminous substances,
which are either by preparation, such as boiling, or by
nature, insoluble in water. Albumen, caseine, fibrine,
gyntonine, the albuminous substances of vegetables,
gluten, and the collagene tissues or gristle, are under
the influence of gastric juice, or of a mixture of
pepsine and hydrochloric acid, dissolved to thickish
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CHEMICAL PHYSIOLOGY.

and peptones alone. There are also undigested pieces
of flesh, albumen, caseine, constantly present, It is
at present impossible to say what these albuminous
matters are. Some physiologists say there is only one
substance, others that there are five and more, the
statements as well as the experiments upon which
they are based being quite irreconcileable with each
other. None of these researches have as yet been
carried out by means of the quantitative chemical
method, excepting the comparison of the compo-
gition of the peptones with the original matters.
It was found to be almost unchanged. The pep-
tone solutions are not coagulated by boiling, but are
precipitated by absolute aleohol. They give Millon’s
reaction with nitrate and nitrite of mereury. They
diffuse easily through parchment paper (dialyse) into
water, exhibiting a property towards membranes of
the utmost importance for absorption, which albumen
possesses only in the very slightest degree. Optically
they are characterised by turning the plane of polarisa-
tion towards the left.

The coagulation of milk in the stomach, or by
rennet out of it, 15 supposed by some to be due not
to pepsine, but to another ferment which transforms
sugar of milk or lactose into lactic acid, and pre-
cipitates the soda-albumen or ecaseine. This matter

mm ﬁ—.c—uﬁcuﬁnﬂﬁmﬂg—.

The quantity of gastric juice secreted daily in the
human stomach has been estimated at 10 per cent.
of the body-weight, or 16 1bs.; other direct observations,
however, lead to 30 lbs.
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14 CUHEMICAL PHYSIOLOGY.

this deficiency is caused by a degeneration of the gland
consequent upon the operative interference, The juice
contains an albuminous matter at present undefined,
possibly some mucine, and generally leucine, which is
present in the parenchyma of the gland in larger quanti-
ties : it has a more or less alkaline reaction.

Bilary fme-  The liver has an obvious function, and that is to
secrete bile. It seems almost superfluous to make
such a statement, but the views of physiologists
regarding this organ have so often been perverted that
it i3 necessary to recur to elementary prineciples. The
error regarding the function of the liver which has
crept into physiology has mainly been caunsed by the

discovery in it of a substance which has the capability

of being transformed into sugar, namely, the above-
described glycogen, also called hepatine, or liver-
dextrine; and in consequence of that in itself remark-
able and interesting discovery it has generally been
believed that the main function of the liver was that of
forming sugar. We know now that such is not the
case.* The main function of the liver is one of
considerable intricacy, and essentially connected with
the great features of the process of digestion.

Canerionof  T)igegtion in the stomach is produced by a process

._.snﬁmﬁ- in which of chemical ingredients hydrochloric acid

# Boo the articles of Pavy on this subject, ‘ Guy's Hosp. Rep.,” 1858,

iv, p. 201 ; * Phil. Trans.,’ 1860, p. 595, and my critical experiments in

« Brit, Med. Journ.,” vol. i, 1860. In these latter the analytical method

now generally followed was first used and published; it was afterwards

adopted by Pavy, Bernard, Kiihne, and others. For confirmation of the

variable results see Meissner, * Jahresbericht fir," 1862, p. 510 ef seq. ;

Ritter, * Zeitschr. £. rat. Med.," 24, 65; Eulenburg, * Journ. fiir Pract.
Chem.,” 103, 108, 1868,
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16 CHEMICAL PHYSIOLOGY.

or sodium hydroxyde, and we are therefore driven to

e iDquire what becomes of it when so produced.

mmd_mw_h.n“a. Before it is carried away H..H.ca.n_ the gastric glands by
the blood, a part of this sodium hydroxyde has an
important function to perform, namely, to protect the
stomach against the corrosive action of its own secre-
tion* It keeps the blood and tissues more alkaline,
and prevents the acids and pepsine, which have become
more energetic after secretion and mixture with the
peptones, from corroding the texture of the stomach,
(Such corrosion immediately takes place in cases
where the supply of blood to a part of the stomach is
interrupted, or where food remains in the stomach

undigested after the secretory energy has passed
away ; gastric ulcer, hematemesis, chronic dyspepsia,
or painful digestion with follicular erosion, and other

pathological conditions, are produced in this way.)

The sodium hydroxyde is soon transformed into
carbonate in the blood, and passes through the gastrie
veins into the portal, and thus into the liver. When
we analyse bile and add to it a quantity of acid, we
precipitate certain matters, namely, the biliary acids
formed by the liver, and the cholophsine ; and if we
evaporate the liquid we get a large quantity of sodium
combined with the acid which we have added. Sup-
posing now we take bile and add to it hydrochlorie
acid, we find at the conclusion of our experiment that
sodium has been combining with chlorine and that we

# This function was clearly developed and stated by me in ‘ Brit. and
For. Med.-Chir. Review, October, 1861, p. 420. At a later period it was
made the theme of some interesting experimental inquiries by Pavy
{* Phil. Trans.,’ 1863).
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18 CHEMICAL PHYBIOLOGY.

producible from such ; while the other compound acid
yields as the second product of its cleavage glykokoll
or amido-acetic acid (C,H,NO,), which is produecible
artificially by various processes. The rational con-
stitution of the smaller nuclei is thus shown to be
well known ; but the same could not be said of cholic
acid. Glykokoll appears in an excretion as hippurie
acid (in which it is coupled with benzoic) but it is at
present uncertain whether this exereted glykokoll has
previously taken any share in the compogition of bile

ornot. Taurine, however, is consumed in the body,
and its sulphur appears in the excretion as sulphuric
acid.

The coloured ingredients of bile are cholophwine

or bilirubine, C,H,NO,, and bilifuscine, probably
¢,H;NO,. By oxydation and loss of carbonic acid
cholophwine easily passes into biliverdine, C,H,NO,,
according to the formula, C;HNO, + 20 = C.H,NO,
-+ CO,.

Cholesterine (CyH,,0) occurring in the brain and
blood is no doubt excreted by means of the bile. Tt is
a polydynamic alcohol, capable of forming ethers
analogous to fa Coloured matters, such as cholo-
nematine, boviprasine, fuscopittine, muscopragine,
and ethochlorine, all possessing characteristic pro-
perties and spectra, and cholesterine are the main
residues of certain diseased processes which terminate
in the production of caleuli. Ina degeneration of the
liver, called bacony, considerable quantities of chole-
sterine remain stagnant in the parenchyma of that
organ. The choline of the bile is an organic base of




‘paLiajal AjaAlsnjoxa Js0me a1om senrywenh
O A o3 “dpoq o} jo gydem a3} 09 uByy
(x040uy eorSojorsiyd & su pajoofou OJIOYJIT) JIOAT[ O
Jo u__tru W pus DEE 2913 09 ZC:LCQ::— L _...._HﬁJU 0] »&—JJ__
BIour sI oo __;.UD.;— oT[T, .wom“_.._._._.._...m:_v [[vs .wTup:..ﬁiﬂ.R
sonpoad dooys pue ‘sSop o[M “ySem Apoq ey
0} A[paneaa oiq jo sennuenb snouous aonpoad “Fid
~BAUINS oty Ffi o ¢ S[etiue JUIOS 5 *HONED [JLM POSn oq
._r—ZD med E[euiiue ur H..b.e.mara_.c

nuuenb wouy suosng
“UO) - J[BY B puv e[)30q oulm ® [[y PNOM YPIM Mg
o1} I0 ‘sewmau.Ls 00E1 98 pajetinss uaoq swy ..:;_ B
1o hengy 1T £poq uBmni oy} ur pajardes eiq jo Lymuenb oy,

uswmdopasp ejapdmon
awyy 10y Sy weSoapiyxo o Jduns

mbax puw
‘AI95(0 03 JmomyIp ‘Tasomor] ‘aae wrjoads osoy], ‘ouo
Ao suiesa pus pioe

-

LIQad00 ‘SpuB( 0M} MOTS Splo

Aremq ey, ‘uonmos 350} p ANO0D ST} Ul SPIOR SNOLIBA

913 JO UOROULSIP oY) 10} SUBIW OWOS JOAOISID 03 R[S

seM puw ‘edossoagoads oy perdde alojateyy 7 “Agsuay

UL QIBX WM 91 POpPIL poR OLIGEI9D Jey) ‘Joydamy

‘punoy 1 pue {gse3 sup peif ospe ‘or[[ejoyI] s yoms

‘spoe aarjo Jeq} punoy usaq svy 3] anood ojdand

prpuards w eonpoad Loy poe o mydms pue teSns s

PaxIu :.:_.5. ‘CO_uUﬁ_..r— B _Tu.._Du_.Z..u_.:G-._” Al .fCU.,.,.__... f_.:
:ea_ﬁ.,m._..,,..:c_u peqeo “seg aemonded v pid sproe Liw ITiq] aT,

"9[1q JO JUSIPOUSUL [BULIOU B §B POIOPISU0D oq Aeur

Ayuenbosuoco eunpwery  “Apoq ey jo uonisoduron

"Op o1} wody paAuep st 4t qery Summumsse ur pagysnl

848 oM pue ‘OUIION] IO POB OLIGAIND WOY ‘OUIOD

s Jeyjeso) ‘opqeureiqo oseq ® ‘NE'HD) ‘eunmen

03 pogepa Lpsop st 97 FON"HYD uoysoduoo arpy

61 *ADOTOISAHA

TVOIREHD




20 CHEMICAL PHYSIOLOGY.

The function of the bile is evidently likeits chemical
ed. Stored during inter-

constitution, very complic
vals between digestion, it is mainly secreted as well as

during digestion, and a

expelled from the gall bladd
particular quantity of it during a peculiar episode at
the end of the emptying of the stomach. On being
mixed with the acid of the chyme, the biliary acids are
set free, but not precipitated, as the soluble taurocholic
acid holds the glykocholic in solution. But a p
cipitate of peptones is nevertheless produced in the

mixture of chyme and bile. This, mixed with the bile-
acids and the biliary colouring matter, passes along
the intestine as a resinous adhesive substance, to be
altered and made absorbable by the many influences
of intestinal reaction. It is soluble in alkali, and as
much of the intestinal secretion besides gastrie juice 1s
alkaline, the transformation meets with no difficulty.
s into blood and chyle as

The peptone then may ps
albumen and fibrinogen and fibrinoplastic matter, but
the bile is not so easily accounted for. The acids
certainly split up, taurine and glykokoll returning into
the eireulation, but the cholic acid mainly disappears,
aving any trace in the blood or chyle;

without
neither contain a trace of biliary matter. In the fieces
a small proportion of the cholic acid,

only oceu
amounting in man to from two to three grammes,
being perhaps one eighth or one twelfth of the entire
amount secreted. The cholophwine has been also
changed and become insoluble in chloroform. We
ne that the cholic acid is already

split up or chemolysed in the intestine, and reaches
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22 CHEMICAL PHYSIOLOGY.

pearance of fat has been aseribed to the failure in the
supply of pancreas-juice. - In lientery the pancreas as
well as the stomach and pylorus is probably at fault.
The digestion in the small intestine is very imper-
fectly known, and requires particular and great re-
searches in the future. In this part of the body is the
constant and principal seat of diseased processes of the
greatest importance, e.g., typhus and typhoid fever,
cholera, and others, not the least important amongst
them the mstival and autumnal diarrhcea so fatal to
many persons in every year without special epidemie

influences.

Glycerine is a tridynamic aleohol, constructed ac-
cording to the type of water thrice condensed. In this
type there are six atoms of hydrogen replaceable ;
are replaced by the tridynamie
Glycerine,

when three of these

adical glyceryl, glycerine is formed.
therefore, has three atoms of typical hydrogen,
which can be replaced by three atoms of a mono-
dynamic body or one atom of a tridynamic body. It
is not necessary to substitute all the hydrogen at once
when we work gynthetically, but in animal bodies all
the hydrogen is always replaced by fatty acids. A fat
is thus shown to be a body of the type of three atoms

of water condensed to one, thus—

in which three atoms of hydrogen are replaced by one
atom of glyceryl' and three others by three atoms of
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CHEMICAL P OLOGY,

and after solution of all tissue by which they are held
together in the parts of animals, arrive as fluid oils in
the intestine, they are acted upon by the pancreatic
juice and the bile. The former affects them in two
ways. A small portion it decomposes, so that glycerine
and muﬁnw acid are formed, another portion it emulges,
or makes fit to become subdivided into the very minu-
test mechanical molecules, and in that state to pass
through the small pores of the cylindric cells which
cover the villi of the intestine. The fatty acids mostly
combine with soda and pass as soaps into the venous
blood, and with this to the liver; while the emulged
neutral fats pass into the lymphduects, and by them into
the venous blood, without passing through the liver.
After incorporation with the blood the fat is burned up
in the system, particularly the muscles.

But there is yet a particular form in which fatty
acid is found in the body, namely, emulged in phos-
phate of sodium solution. When palmitic or stearie
acid is boiled with common sodium phosphate, it forms
a milky fluid ; the acid is so finely subdivided that the
microscope can distinguish only the very finest mole-
cules. When this process is applied to neutral fats,
_or to oleic acid, no effect is produced. The emulsion
is a very loose combination, inasmuch as ether extracts
the fatty acids. This particular form of fatty acid
emulsion oceurs in lipoh@emia, or fatty blood disease,
in chylous urine, and in several effusions into internal
cavities.* Its formation is a normal occurrence, the
phosphate of sodium of the food (bread) yielding the
# (Compare on this subject my researches published in _._5.. Lanecet.’
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26 CHEMICAL FHYSIOLOGY.

villi of the intestine absorb from the digested food and
carry to the blood. It contains much fat, to which it
owes its white milky appearance. It further contains
the ingredients for the formation of fibrine, and curdles
soon after it is withdrawn from circulation. Then
there is potassium-albumen, and the ordinary albumen
of sernm. There are also lactates, sugar, and urea
contained in chyle, besides a certain amount of alkaline
salts. Chyle is the material by means of which the
blood is constantly renewed. It contains mostly some
white and red blood-corpuscles, which leads to theidea
that they might perhaps be formed in certain lymphatie
glands through which the chyle has to pass. Before
entering the blood, chyle is always mixed with a con-
giderable quantity of lymph, which differs from chyle
only by the absence of fat in emulsion. The lymph 1s
transuded serum of the blood, which penetrates into
the tissues and there performs its functions; it 18 then
reabsorbed and carried back to the circulation by the
lymphatic vessels, There are many derangements of
the lymph and chyle which occur simultaneously with
diseased glands in scrophula, and in tuberculosis, and
it is probable that improper nutrition has the main
ghare in the production of these derangements in a
great number of young children.

The peculiar shape of the blood corpuscles appears
to be partly dependent upon their chemical constitution.
This latter is the product of their own powers and
their interchange with those of the surrounding serum.
They have a certain specific gravity, which is main-
tained or varied (in diseases, in different classes of
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28 CHEMICAL PHYSIOLOGY.

within the living blood vessels, shows the same bands,
we can assume that hematocrystalline is present in it
as such, and not formed by the process of preparing
the crystals. Hematocrystalline can be deprived of its
oxygen, and then its spectrum changes to that of
reduced hematocrystalline. Shaking with oxygen,
restores the double-banded spectrum. The two bands
_therefore belong to arterial blood, the one band to
venous blood (Stokes). Hematoerystalline contains as
proximate constituents an albuminous body, which
after separation remains amorphous and colourless,
and hematine, which retains the colouring power, the
spectral influence upon light, and the iron of the
original substance, though all varied in kind, proportion
and quantity. Hematine has an atomic weight of
about 620, and from 75 to 8 per cent. of iron. It
occurs together with hematocrystalline in the urine in
cruenturesis  (paroxysmal hematuria). It  yields
many remarkable products of decomposition. Its
gpectra in various solvents and in the reduced state,
and the spectra of the new derivates, are very charae-
teristic. The optical and chemical phenomena of

hematocrystalline and hematine are applicable to
medico-legal research, as affording the most certain
diagnosis of blood upon the smallest quantities of
material. A diminution of hematocrystalline in the

LR

body constitutes the disease termed * chlorosis” or
* ansemia.” It is either a specific ailment, or a sym-
ptom and consequence of chronic disorders, or acute,
particularly tropical fevers.

Cacbric acid  Pegides hematoerystalline the blood corpuscles con-

i bood-cor-
puscies.
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Hematicacid.

80 CHEMICAT: PHYSIOLOGY.

blood. The musecles may either oxydise immediately
or store the oxygen in large quantities, particularly

during sleep, by means of their red colouring matter,

which is identical with hematocrystalline. Although

the earbonie acid affects the colour and condition of
the blood-corpuscles, nevertheless the latter are mot
carriers of the carbonic acid. This gasis in the serum.
It is there partly dissolved in the same manmer as in
soda or Seltzer water, but to a great extent it i8 com-
bined with alkaline bases, particularly sodium. When
the blood-corpuseles of the venous blood arrive in the
lungs, they have undergone a change which consists in
the partial oxydation of a small quantity of their hema-
tocrystalline, and this is transformed into an acid
which I will call hematic acid. This blood-acid eontains
nitrogen. It is not similar to any of the acids we
know. It is not volatile but fixed : it 18 evolved from
the blood-corpuscles and passes into the serum at the
very moment when the former arrive in the small
breathing cells of the lungs. There the blood-acid
combines with the sodium, and the carbome acid 1s set
free and is left to take its course, with water-vapour,
through the lung tissue into the respiratory passages.®

# The excretion of carbe acid from the lungs is an act of epecific
secretiom, to which the presence of oxygen (and mitrogen) may be a
supplementary advantage (as favouring diffusion), bot is not essential.
Hiiter's observation of twin foti, which were born living within the
uninjured membranes and surrounded by the liqguor amnii, and in that
condition exhaled gas, is to me conclusive evidence of this, as also of
my H:dm,om;mah that the act of first breathing iz an act of secretion.
This theory is fertile of explanations of many ¢ phenomena, such as
the peculiar power of newborn childven to sustain prolonged states of
asphyxia,
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32 OHEMICAL PHYSIOLOGY.

13-

mntter.

Cirenme.
stancesunder
which blond
keeps fluid.

is its power of coagulating or setting shortly after it
has left the body. Of this phenomenon many in-
genious theories have been given, but none has yet
satisfied the demands of exact chemical science. The
latest and most plausible one is that of A. Schmidt,
according to which the serum contains fwo substances,
which have the power of combining with each other
to form fibrine, the substance which produces the
phenomenon of the curdling of the blood, as caseine

aic produces that of the milk. One of these matters has

been termed fibrinoplastic substance (paraglobuline)
contained in serum and corpus the other fibrino-
gen, contained also in serum and other fluids of the
body. There is no doubt that substances answering
to these deseriptions ean be isolated, and when brought
together mostly form fibrine. But what is not yet

proved is that they combine in atomic proportions. It

is just possible that the paraglobuline only acts as a
ferment like rennet, and transforms fluid fibrinogen
into gelatinous, solid, or fibrous fibrine, by the power
which in chemistry is termed contact action. But
even should this theory be confirmed as at present
shaped, it would fail to afford any answer to the
obvious question as to the inhibitory power which
prevents these bodies from reacting upon each other
in the circulating blood. The cause of the coagu-
lation being determined, would make room for the
guestion as to the cause of the fluidity and non-com-
bination of these bodies during life and circulation.
This would no doubt be a progress, but not a solution.
Tt is a fact that blood while in contact with the inner
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{ a1 CHEMICAL PHYSIOLO

| the albumen or white of egg. This is completely
precipitated by boiling in the presence of a little acetic
acid. If no acetic acid is present, sodium albumen,

formed during the process of coagulation, remaing in

golution.
The s

or guspension, in the latter case being rendered milky

mm containg neutral fats and soaps in solution

or turbid thereby. In cases of disease which I have
made known the serum also contains free fatty acids.
MThese acids are emulged with the phosphate of
sodium of the serum, and after extraction by ether are
again easily emulged by boiling with a solution of
common sodium phosphate in water. A similar
emulsion I have shown to oceur in so-called chylous

urine, and in certain effusions in the scrotum, termed
variously milky hydrocele or lactocele or better lipo-
rocele, The serum further contams cholesterine,

kreatinine, urea, hippuric and lactic acid in gmall quan-
_ tities, and at least ome, perhaps two, yellow colouring
matters are contained in it. In gout, uric acid as
urate of sodium and caleium is found in it; in diabetes,
| gugar; in jaundice, biliary colouring matter, or
leukoeythaemia, formic acid,

i cholophsine ; and
. xanthine and other matters.

Miendalts  Of inorganic salts the serum contains sodium chlo-
ride, sodium dicarbonate, and caleium phosphate, small
quantities of magnesium phosphate, still smaller ones
of potassium salts. The chemical operations of the
serum (and blood on the whole) employ sodinm salts

! mainly, while those of the muscles mainly choose
salts of potassium. We shall see how the function of
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HEMICAL FPHYSIOLOGY.

36

be a more correct estimate of the quantity of blood

than any other hitherto made.

sruelma-  The striated muscles consist of particular contractile

matter, disposed in layers within a fine membranous
sue. The contrac-

bag (sarkolemma) and conneetive t
arranged in disks consisting of syntonine,

tile matter is
which are laid close together,
however, by a particular plasma. This can be isolated
from muscles treated at the freezing point, taken out
of the animal just killed, or from cold-blooded animals,
Mude-  guch as frogs. The plasma is alkaline, and coagulates
on standing like blood ; by beating the coagulation is

eparated and surrounded,

wyoine. favoured. The coagulum is termed myosine; it is
and more transparent than fibrine.

flaky, never fibrou
Plasma dropped into warm water coagulates instan-
taneously, and deposits pure myosine. Like fibrine,
myosine decomposes peroxyde of hydrogen. By solu-
fion in dilute acids it is transformed into syntonine.

Syntonine.
This is the name of the solid part of the flesh tissues,
the particular fibrine of flesh of Liebig, which, insoluble
in water, can be extracted from the insoluble part of
meat by dilute acids in large quantities. The muscle-
plasma, after coagulation of the myosine, leaves the
Musle muscle-serum. This becomes quickly acid, like all

meat on keeping, and on neutralization deposits an

¥irst albami- g|huminous substance. The fluid on acidification pre-
AvoiEs matter.

s in combination with

cipitates albumen which ws
potassium, This precipitation oceurs in the meat
naturally by formation of paralactic acid, which at first
possim-  ghares the potassium of the phosphate, and transforms

albunsen.
it into acid phosphate. To this belongs the acid
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38 OHEMICAL PHYSIOLOGY.

grape-sugar, and a particular kind of sugar also found
in the green shells of French beans, namely, inosite,
C,H,,0, + H,0. The total of these bodies which are
known amounts to two grammes from the extract of
1000 grammes of flesh ; but the total amount of extract
obtained is 12 grammes of organic substances. Con-
sequently five sixths of the extract of meat are at
present quite unknown to us. The extract of the meat

of animalg, oxen and sheep, has now become an article
of wholesale manufacture and of trade. It contains
about 18 per cent. of salts, of which nearly half the
weight is potash ; less than 18 per cent. of water, and
of its dry residue 60 per cent. are soluble in aleohol of
80 per cent. strength. The economic advantages of
this extract are the direct result of the purely scientific
studies of Baron Liebig, and have made his name
literally a household word. The residue of the meat
from which the extract has been pressed contains all
matters insoluble in water, syntonine, myosine, sarko-
lemmata, with nuelei, and fat. Some of this fat is
visible under the microscope in the fibre, but some is
invisible and dissolved, though not as soap. The
residue contains phosphate of potash in insoluble com-
bination with an organic matter, but no chlorides.

The musecle is a machine for the transformation of
chemical into mechanieal foree, and for the storing and
exercise of that force. The exercise is partly constant
and involuntary, partly intermittent and subject to the
will. The loaded musele is alkaline, full of disposable
oxydisable matter, and of oxydant, namely, oxygen.
The nerves of motor influence effect chemical contact
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40 CHEMICAL PHYSIOLOGY.

physiolysis or putrefaction commences. The muscle
._...m__.,_gm the produets common to the albuminous sub-
stances, tyrosine, leucine, volatile acids, and alkalies,

&e. The same products are obtained by chemolysis

leucine was first discovered (by Braconmot) in the
decomposed museular tissue. By continuing the study
of chemolysis we shall probably be able to learn more
about the changes of the muscles in disease, as well as
about the ingredients of flesh extracts which are at

preser 1t un T—.Cﬁ.:.

The smooth or

rganic involuntary muscular fibre
contain some ingredients similar to those of the
a matter of

striated, but require to be better studied
great difficulty, as they cannot easily be isolated.

The nerves and brain consist mainly of minutely
thin long fibres, and of cells standing in connection
with these fibres. These fibres are membranous tubes,
filled with a peculiar nerve or brain marrow. When
the nerves are taken out of the living body they change
quickly, and the marrow of the tubes separates into
two substances—a central one, the cylinder axis, and
an outer or periaxial portion. This change is not yet
quite explained. Possibly it may consist in a coagula-
tion of the axial cylinder, which causes its contraction.
The axial cylinder is, however, already in life of a
different chemical composition from the periaxial tube,
for it shows no effects in the polariscope, while the
periaxial part exhibits dark or light crosses. The
chemical constitution of these matters is perhaps the
greatest problem of organic and physiological chemistry.
A consideration of all researches since the time of
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CHEMICAL PHYSIOLOGY.

Much of it is eontained in the brainin a state of such
firm combination that even concentrated sulphuric acid
does not easily setit free. Thereis further in the brain

ehatesterine. cholesterine, the peculiar alecohol of which a quantity
is constantly excreted with the bile. The albuminous
substance of the brain has not yet been isolated com-
pletely ; a small quantity can be extracted as potash-
albumen (or caseine); another quantity is insoluble in
water, and its presence can only be deduced from the
curdling of brain-matter by boiling, and from the pro-

Caseine, albo-

ducts of the chemolytic process, which, as I have found
by special researches, yields all the products of chemo-
matter, volatile acids and alkalies,

lysis of albumino
leucine, tyrosine, and other substances. Of other

matters there are found in the brain substance lactic
and a volatile acid, and inosite; uric acid, xanthine

and hypoxanthine; kreatine. Sugar is sometimes
found, but may be merely a produet of transformation
of cerebrine, and more rarely a substance which gives
reactions similar to starch, and the study of which
may perhaps throw some light on the peculiar disease
termed amyloid degeneration. In diseases, leucine and
a homologue of it appear sometimes. In others much
urea collects in the brain and in the cerebro-spinal
fluid, which fills the ecavities of the brain and spinal
marrow. The largest quantities of urea are met with
in cholera, in which the cerebro-spinal fluid may con-
tain as much as ordinary urine. In a case of softening
of the brain Lehmann found glycero-phosphoric acid
in the softened matter. The brain substance con-
tains 25 per cent. of solids only, and 75 per cent.
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FProtoplnsma.

Figment.

Falty tissue.

44 CHEMICAL PHYSIOLOGY.

alkalies, but the gelatine is distinguished by yielding
glykokoll, the lower homologue of leucine, while elastic
fibres yield more leucine. Mucine yields sugar by
chemolysis, and in this respect resembles chondrine,
but it also yields much tyrosine, up to 7 per cent.
These various data have given rise to the idea that
mucine and glutine were products of a peculiar cleavage
of albumen, but albumen has not yet been found to
yield any sugar. The cells or corpuscles of the con-
nective tissue consist of a semi-fluid matter which is
termed the protoplasma, and of nueclei. In the pro-
toplasma of the cells of the connective tissue pigment

is frequently deposited (choroid, rete Malpighii of

negro, bronzed skin disease, freckles, melanotic cancers),
which is black or brown. Of this pigment very little
is known.

The fat tissue is made up of cells, in the interior of
which fat is deposited, and of connective tissue. The
fat cells are probably peculiar organs, but the cells of
the connective tissue above described are probably able
to deposit fat within their substance under certain
circumstances. Some fat tissue remains permanently
in the body, some may lose its fat during starvation or
disease,and regain it afterwards. The fats in the human
fat tissue are mostly those described in the paragraph on
digestion, namely, tri-stearine, tri-palmitine, tri-oleine,
The fatty tissue is subject to hypertrophy, or excessive
infiltration ; there are also peculiar colorations ob-
gerved in several diseases, (e. g., consumption or
phthisis), which are due to an accumulation of luteine,
Newly formed fat tissue is observed in the fatty
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Dacine.

46 CHEMICAL PHYSIOLOGY.

insects and articulate animals (C,H,;NO,;) dextrose
fermentescible sugar.

The bones consist of a peculiar combination of
organic matter with mineral earthy phosphates,
and contain as accessory matters marrow, blood-
vessels, and cellular nuclei in the cavities called bone-
corpuscles.

The organic substratum is called osseine (a name
which it wonld be better to apply to the entire bone
tissue), the mineral matters are termed bone-earth.
The osseine is obtained by extracting the bone-earth
with dilute hydrochloric acid. It retains the structure
of the bone substance, which is disposed in concentric
layers round a tubular centre. Osseine dissolves on
boiling in water like glutin, but differs from the latter
in several particulars, although the product of the
solution in hot water is true gelatine. Of osseine
purified bones contain from 29°5 to 309 per cent., with
which 68-1 to 694 per cent. of earthy salts are in com-
bination. The regularity of these proportions has led

“to the assumption that bone is a chemical compound in

definite atomic proportions of osseine and earths, and
not merely a tissue in which earths are deposited.
Some remarkable experiments show that gelatine and
earthy phosphates have a peculiar attraction for each
other. Thus a mixture of gelatine and bone-earth in
hydrochloric acid, when neutralised by ammonia,
deposits bone-earth with 20 per cent. of gelatine ;
wice versd when tannic acid is added to such a sclution
tannate of gelatine with much bone-carth is precipi-
tated. Bone-earth contains 9'1 per cent. of calcium
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48 CHEMICAL PHYSIOLOGY.

cent. of earthy phosphates, and 4 per cent. caleium
fluoride.

Pus is a product of disease or injury. It consists of

a serum, in which many corpuscles, resembling the

white corpuscles of the blood, are suspended. From

the corpuscles, separated by filtration, myosine (see

muscles) is obtained. This substance is probably the

instrument of the contractility of these bodies. The

lte- - gerum has fibrino-plastic properties, i.e., contains para-

globuline, which can be precipitated by carbonic aeid ;

on addition to the filtrate of acetic acid potassium albu-

minate or caseine is precipitated, and after the removal of

this latter serum albumen is precipitated by heating.

Mucine has never been found in pus. Chondrine and

glutine have been found in the filtrate from the pus

coagulated by boiling. They are probably connected

with the corpuscles, like the glutine which is found in

syt the blood in leukoeytheemia. Pus, probably in its cor-

-puseles, contains cerebric aeid and cholesterine ; the
latter is deposited on standing. During standing and

decomposition pus also deposits palmitic and stearie

acid in erystals, oleic acid after addition of acetic acid.
rittyacis. (Food or healthy pus from wounds contains no volatile
Volatile futy acids, but decomposing pus yields volatile acids of the
. fatty series, formie, butyric, valerianie, in short—pro-
duets of putrefaction. Pus from abscesses, from
phosphorus disease, and uleerating cancers, contains
an acid, which as it gives a rose-pink reaction with
Cilorhodivie chlorine water, has been termed chlorrhodinic acid.

A similar substance can be obtained from decomposing

pancreas extract and lymphatic glands. Pus may con-
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ai) CHEMICAL PHYSIOLOGY.

separation of its tissue and juice from its blood hasnot
yet been effected. The fresh spleen is alkaline, but
soon becomes acid. The watery extract contains
hematoerystalline and the other ingredients of blood,
besides a peculiar albuminous matter which on
combustion leaves phosphoric acid and iron oxyde. It
encloses some cholesterine.  After removal of all
albuminous matters there are in the extract of fixed
acids the lactic and succinic, of urinary products
hypoxanthine, xanthine, and urie acid, of volatile fatty
acids formic, acetic, butyric, of amido-acids leucine ; of
alcohols there is inosite in considerable quantity.
These ingredients show that chemical processes of
various kinds must be carried on actively in the spleen.
They are, however, not indispensable to life, as animals
from which the spleen has been removed by operation
continue to live without any perceptible disturbance.
In leukoeythsemia the spleen is frequently very large,
and weighs up to nine and ten pounds. If it be found
small in that disease the lymphatic glands are certainly
enlarged. The spleen is sometimes subject to (here)
miscalled amyloid degeneration. Although in this state
it gives many reactions of albumen it is indiges-
tible in artificial gastric juice; it gives no sugar by
treatment with sulphurie acid, and is little prome to
change by artificial or natural influences.

The thymus gland is a mysterious organ situated in
the chest in front of the lungs. It becomes of less
importance to the adult than it probably is to the foetus
in the womb. It contains albumen, collagene, elastic
tissue, a little fat, leucine, xanthine, hypoxanthine,
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52 CHEMICAL PHYSIOLOGY.

follicles and the corpora lutea. The latter contain
fluid and coagulable serum, particularly while they
possess an internal cavity. In their substance is depo-
sited in granules luteine, a yellow matter soluble in
alcohol, ether, and chloroform, and distingnished by
three absorption-bands which its solutions show in the
blue and violet part of the spectrum. A similar yellow
matter is contained in the yelk of eggs. The yellow
colour of corpora lutea is not due to hematine as has
hitherto been generally assumed.

In some forms of ovarian cyst a yellow albuminous
fluid is contained, which shows the spectrum of luteine
without any preparation ; in this morbid fluid the luteine
(cysto-luteine) is therefore contained in solution, while
in the normal corpora lutea it is contained in granules
(ovario-luteine).

The salivary glands contain mucine and leucine,
xanthine and hypoxanthine.

The pancreas contains much leucine, a homologne of
it, xanthine, hypoxanthine, and guanine. Also some of
the ferments mentioned in the paragraph on digestion
can be extracted from its pulp as well as from its juice.

The liver consists of cells, which are the main seats of
its specific function, and of blood-vessels and bile duects,

interspersed with lymph vessels and nerves. The blood
can be washed out by water. The cells are made up of
a protoplasma, which may contain as visible ingredients
fat in large and small granules, cholophwine in small
red granules, nuclei, with one or two corpuscles, and
as invisible ingredients demonstrable by experiment
only, a coagulable matter which sets soon after death,
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CHEMICAL PHYSIOLO

and ether, I have found in it considerable quantities
i of cholesterine, fat, and paralbumen, but neither bile

nor sugar. Having during many years, and in many

for isolation.

cases, observed considerable quantities of leucine in the

liver, and having frequently experienced great difficulty
in isolating this substance, and separating it from others,
I subjected to a special study the compounds of leucine

with metals, and discovered a new copper compound

_ which renders leucine entirely insoluble in water and
neutral fluids. For the extraction of hypoxanthine and

xanthine I have also devised special processes.
Kidarys. The kidneys contain much blood, collagene fibres, and

some fat; to water extraction they yield chlorrhodinie

1
]
1
]
m
| acid, uric acid, and bodies resembling hypoxanthine
ﬁ E.axud:;scw?:.:,mmEmﬁ:.nc_u_.c_u,ﬁa_éiﬁ_ﬂdaﬁrma.
_

Cystine and inosite have on some rare occasions been
met with. The chemical changes of the kidneys in

] diseases bave not yet been sufficiently examined.

The urine. The urine is the seeretion of the kidneys. It is the
lixiviated refuse from the chemical processes of the
body. Tt contains a yellow colouring matter, urochrome,

rields various remarkable produets

which by chemolysis 3
vrmeinine Of decomposition. The first is uromelanine, CsgHgN; Oy
a most interesting substance, with an atomie

weight of 733, being one of the highest at present
" established in organic chemistry. Accompanying
uromelanine there is a small quantity of a matter which
by treatment with sulphuric aeid yields the reaction and
i | spectrum of cruentine, termed paramelanine. The
| next product is uropittine, not as yet sufficiently studied.

Uropittine.
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as dibasic has the formula C,;H,NO,, but which must
perhaps be considered as tetrabasie, and then has the
formula C,,H;{N,0,; ; in that case its metallic salts will
have the gemeral formula C,,H,,M,N,0,,. Another
extractive acid is paraphanic acid, C,;H,,N,0,, dibasic.
Under some eircumstances allantoine appears, C,H,NO,,
which can also be produced from uric acid artificially,
along with other remarkable products, Of inorganic
salts the phosphates of lime and magnesia, and of
potash, and potassium chloride, are presentin consider-
able quantity, but most prevalent is the sodium-chloride
or common salt. Of some matters minute traces appear
in the urine, thus of sugar and of aleohol, after these
bodies have been taken by deglutition. In diseases
there may appear blood, albumen, fibrine (paraglobuline
and fibrino-plastic matter), fatty acids and fats, large
quantities of sugar, as in diabetes, leucine, tyrosine,
abnormal colourless matters yielding by acids uro-
cyanine and urorubine, as in cholera ; oxalic acid and
oxalate of lime,as in a particular disease which frequently
ends in the formation of caleuli. Much as the urine

has been studied its chemistry is by no means accom-

plished, and on the canses of the most troublesome
diseases showing themselves by symptoms in the urine,
gout, uric acid calculus, oxalic diathesis, diabetes, chy-
lous urine, our knowledge is as yet very incomplete.

Under all circumstances, however, the analysis of
the urine is an indispensable aid to clinical diagnosis,
and furnishes most valuable positive and negative
information on acute as well as chronic diseases.

The secretion of the skin, discharged in large quan-
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o8 CHEMIUAL PHYSIOLOGY.
which permits entire persons to be observed for days
in glass chambers, and their excretions to be accurately
analysed and determined. By means of this method
it has now been found that man during sleep stores up
a quantity of oxygen in his body, particularly his mus-
cles, which is therefore ready for the production of force
the moment it may be wanted. This explains the

phenomena of activity and
could hitherto be defined.
The faeces contain all insoluble residues of the food,

st much better than they

some decomposed and altered bile acid, changed cholo-
phaine, myochrome,cholesterine changed into excretine,
some peculiar fatty and odoriferous matters, besides a
little phosphate of magnesium and caleium. They vary
with the diet, being dark, semifluid, and of small bulk
after meat diet, but of large bulk, paler and more solid,

after bread diet. Boiled with sulphuric acid they yield

a matter which has a peculiar spectrum.

The feces of children at the breast contain choles-
terine, and besides caseine and undefined matter, a yel-
low matter soluble in aleohol, intestino-luteine. This
possesses one absorption-band in its spectrum, at the
beginning of blue.

The anomalies of fieces are still less known than their
normal composition. The cholera evacuations were
fully described in my report on cholera. Their spec-
trum may be compared with stercorine on the one, and
acid crnentine on the other hand.

Iron preparations taken into the stomach colour the
feeces black, mercurial ones green. This latter fact
gave rise to a fallacy now exploded, namely, that mer-




‘snusLIoajour 1o sajiueduily .m:.:_"uct:m JEOL| 8
uw semjewos seonpoxd f

wd{y ur pue ‘“ySey
[ngured 03 sesw soswosip ur juomdo[esdp smy S°H
uoryjoapiy owos pue *iyy) ‘seS-ysieu ojqusnquod gy
POXT ST qug “Y[N| UIBWT 87} S9INJYSI0D PIOR OIUOGLED
[orpa Jo ‘sesed jo uononpoad ey sesnes Jarjlng uony

g ~S081p qoajtedmy  “sejaqerp ur s poopq Ay ur seSus se

waFAX0 JO o8 913 JO JNO I8J S SIS POO[( ST} UT HOUO
poE ouLIn J0] ‘uorow .*.H.»,_D.:m:_u S} JO aan[rej oyj ul
uorjeue|dxe ue puy JuSrm ooy  *0sIEIO] 03 AIeTM jou
aouy Jo ‘suedio J1orjo ojur eowyd om quosead gv yorgm
euIjsajul o} 03 pajjo[e ouw swAowWLYd jo

norouny
‘oaojoaeyy ‘A[qssoq ‘e JO WOMBULIOJ oY) sepassad
pue ‘pwe oun jo sjuepixo Aq uorisodurosap Jo jonpoad
LH] ...— :ﬂ%a:.m.l ..__.H.Hd.pﬁu [Funj=Eajul yo o988l B W00} suworg
» “ENIBAD SNOONW oY} ur uexole jo Swery Lq Liosocosp

L

PO 913 ST 0AT)SOSSNS PUB O[QENIBIAL 10T

sao@y Auw U
punoj usaq jof 1easu ser (pesodwmooap jou) eng  *oqiq
Jo uonaloxa oy} pesearour puw andodwvjoyo  sem Lino

6% "ADOTOISAHd TVOIRAHO

i







omoqaeo Surpfeid ‘paforgsap o [[LM 9JBIULIOY O], ‘PLO®
oLmydms pojeIueduod Jo SS00X0 [ILM L1010 B UL JBOT
pue ‘sseudip o} gpes Bpos ot} ojeiodmia wer, -pway
Jeq} Jepun pawls s8 pascdoad ‘prov o) jovI)Xe pum
3o eoussead o1y osoad 03 amsop nof j1 pue fymeq mo[ B
03 ojuiodesd puk Bpos I UreSE 9RII[Y A3 OSIRIINA N
I9[Y pue esyeisiio 0} poe 00ZUS| MO[E fpoe
ounydns enpip JeyqMenIOs JO §880X0 PPy ‘Ynq mo[ ®
0} ejeiodess pue ‘oyBuOqIED WINIPOS YIIAL SJB[[ISIP A1}
OSI[BINa)N  "1I0J01 B WOLJ SINJXINL 973 [IJSIp pue ‘Badn
oty ¢ Lpreou esodurosep 03 prow oungdms jo Lyyuenb
JUSIDINE € Yjla X[y sdejjem .mvotmoa_om_ J107j0 pue
@PLIO[UD WNIPos Jo §[¥9sLI0 WI0IJ JuBOAp PUB “JOLIXe UB
0} euLIn 1sod] ojeaodeA] ounn wosl WOMIDMET °F
"PoqLI9sap 8q 0] MOU ‘DULIN JO JORIIXS SY] ofI[ SIY]
Jel], ‘JOBIJX0 UR JO ©OUYSISUCD Of) 0} ejeiodess
pus ‘spos UM eje[UsIp oy esfyennau £ pwe suoyd
-soyd 1o oumydpns enpp YA [YSY] Y[ S[EUOSEAL
0} ojerodese ‘oqupip J1 pue ‘prow Ju wpos Aq esyBrinsu
fJojeM Sulfloq WIIM eOUBSANS OYY JORNXL  SIouUD)S
-qns Jougun wo.f wonovseg 1—=0 ) ‘prv syaoy

HAIND

TVOLLATVNYV




62

ACETIC

ACID.

oxyde and earbonie anhydride, while the acetic acid will
distil over unchanged and highly concentrated, at a
temperature not exceeding 120° C.

3. Place this concentrated distillate in a tube in a
mixture of ice and water. It will begin to form white
crystals below 16° C., and ultimately solidify in a white
erystalline mass.

4. Allow to thaw, and pour off the portion first
liquefied, which is somewhat watery.

5. Place the crystals in a very small retort, provided
with a thermometer in its tubule, and with a condenser
attached to its neck, and heat. The acetic acid will
distil over completely at 120° C., giving an inflammable
.—...m—ﬁD.—.__._..

6. Unite the decanted and distilled acid, and dilute
with water. Boil with excess of pure baryum carbonate,
filter, and evaporate to crystallisation. The crystals,
monohydrate of barynm acetate, C,H,Ba0O, 4+ H,0,
contain 6:59 per cent. of water of erystallisation, to be
expelled at 100° C., and 50'18 per cent. of Ba, to be
determined as sulphate, by heating in platinum erucible
with sulphurie acid.

7. Heat some dry baryum acetate ; it will fuse, and
give off vapours of acetone.

8. Dissolve the baryum acetate in water, heat, and
decompose exactly with sodium carbonate, Filter from
baryum carbonate, and examine the solution of sodium
acetate as follows.

9. Add a few drops of ferric chloride: a dark red
colour will be produced. Boil; a brown-red precipitate
will fall, leaving the liquid eolourless. To another
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G4 ALBUMEN.

But on boiling the whole of the albumen is precipi-
tated. After filtration and drying weigh the precipi-
tate. This isagood method for estimating the quantity
of albumen present in any colourless liquid.

7. Add a watery solution of creasote, or of crystallised
carbolic acid, or of tannic acid, to an albuminous
solution. The albumen is precipitated.

8. Add a solution of salt to the albumen solution,
and then phosphorie, tartarie, oxalie, or lactic acid. A
precipitate of albumen will ensue.

9. Expose some undiluted albumen in a thin layer
on a white porcelain plate to the air. It will dry into
a pale yellowish, translucent, fissured mass, which is
slowly but entirely soluble in water.

10. Chemolyse albumen by the following process :—
Boil the white of several eggs with excess of dilute
sulphurie acid for three hours. Then treat the solution
with milk of lime until alkaline. Distil the mixture
from a tin bottle, and observe in the distillate ammonia,
a compound ammonia, and a volatile sulphur compound,
which yields sulphur and sulphuretted hydrogen on
addition of an acid. Extract with water, and filter the
residue in the bottle. Treat the solution with a slight
excess of dilute oxalic acid ; remove the excess of the
latter and some sulphuric acid by a little lead acetate,
and the excess of the latter by sulphuretted hydrogen.
Filter warm, and evaporate to slight erystallisation.
All tyrosine with little leucine will crystallise out.
Further evaporation will yield more leucine, The
liquor contains several other produets, which are dis-
tinguished by a powerful green fluorescence. Examine
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66 ALCOHOL,

other there is a deep green, and then a lighter green,
colour produced. One fourth to one tenth of a grain
of aleohol in half an ounce of water will yet be indi-
cated by this test. Prove this by experiments with
pure aleohol.

4, By the foregoing process you can prove the
presence of aleohol in from two to six ounces of urine
secreted a few hours after the drinking of spirituous
liquors,

5. Quantitative determination of small quantities of
alecohol by transformation into acetic acid. Enclose
the distillate with a certain quantity of the dichromate
and sulphuric acid mixture in a strong flask, stop it
air-tight with a caoutchouc stopper, and tie it down
well by means of wire. Heat this flask for two hours
in a water-bath to between 80° and 90° ., never to the
boiling-point ; then attach the flask to a condenser,
and distil the newly-formed acetic acid out of it.
Determine the acidity of the distillate by volumetric
analysis, with a standard solution of caustic soda.

6. In case larger quantities of alcohol are contained
in the matters to be examined—e, g. vomited matter,
contents of stomach or intestines, blood, brain, muscles,
or urine in quantity—then the distillate can be con-
densed by successive distillations, in which one half of
the liquid is driven over every time, and the liquid in
the retort is each time mixed with common salt.
Ultimately the distillate will smell of aleohol, and burn
when exposed to flame. It can then be made anhy-
drous by boiling with and distilling from quicklime or
anhydrous copper sulphate. Tts specific gravity ab
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ALLOXAN,

equal weight of uric acid in small portions, stirring or
shaking the mixture constantly., Allow to stand and
crystallise, filter through a funnel plugged with
asbestos, wash the crystals with water at 0° C. and dry
between filtering paper.

2. Extract organic matters, such as intestinal con-
tents or evacuations in disease with water, and subject
to dialysis on parchment paper. Evaporate the dialy-
gate at a gentle heat and ultimately let dry sponta-
neously. If alloxan be present it will be deposited in

Gw.u.wﬁn.—:.:uc H._.._.w.nu_,.w a«.__mﬁ_p assume @ u.cq.m CGMC.EH‘ ___f_.rmwu

exposed to the air for some time.

3. Dissolve alloxan in water or aleohol and add
nitric acid, the alloxan will be reprecipitated.

4. Observe its astringent taste and aeid reaction by
litmus. Rub a solution of it on a part of the skin, and
observe that it produces a peculiar and disagreeable
odour and stains the skin pink, erimson, or purple,
after some time.

5. Boil some alloxan with dilute nitrie acid in a test-
tube fitted with a cork and bent tube, the latter dipping
into a little lime or baryta water. Carbonic anhydride
will be evolved, causing a milky turbidity in the lime
or baryta water. Nitrate of urea remains in the acid
solution, which will give a dense white precipitate with
solution of mercuric nitrate.

6. Add to a solution of alloxan some solution of
ferrous sulphate, and a drop of potash; observe the
formation of a deep blue solution and precipitate. This
solution after filtration shows no specific absorptions
hefore the spectrosecope.
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70 ANIMAL QUINOIDINE.

mined, either directly or after previous drying in a
water-oven, with very dilute sulphurie acid, heating the
mixture on the water-bath. Repeat this extraction,
mix the extracts, filter after cooling, neutralise with
caustic soda and repeatedly shake up with ether equal
in bulk to that of the extract. Distil off the ether, take
up the residue in dilute sulphuric acid, filter, and
observe if fluid be clear,

2. If not clear repeat neutralisation with soda and
extraction with ether, and resolution in dilute sulphurie
acid.,

3. Treat the solution for fluorescence by exposing it
to a cone of sunlight, or of the spark of the Rithmkorff
coil, condensed by a quartz-lens. Observe that the
colour produced is bluish-green when the solution is
concentrated, but blue when dilute.

4. Compare this fluorescence with that of a very
weak solution of sulphate of quimine ih water, and
observe its close resemblance to it.

Benzoic acid, Cy Hy 0,,—1. Obtain benzoie acid by the
process described under Acetic acid, 2.

2. Obtain benzoic acid by boiling hippuric acid with
excess of concentrated hydrochloric acid. It will
cerystallise on cooling. [Filter and wash with cold
water. Dry in the air without using heat.

8. Purify the acid by sublimation from a porcelain
capsule covered with a diaphragm of filtering paper and
a conical hood of paper.

4. Heat a small quantity of the acid in a glass tube,
and observe that it fuses, then is volatilised and again
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BILE,

4. Purified bile dissolved in absolute alcohol, and
mixed with an equal bulk of ether, forms an immediate
deposit. Place this mixture in freezing air, or into
a freezing mixture, and after twenty-four hours observe
that crystals are formed and the liquid is clear. These
erystals are a mixture of glykocholate and tauro-cholate
of sodium. Evaporate the ethér and observe the erys-
tals of cholesterine and fats.

9. Add to a watery solution of purified bile neutral
lead acetate as long as a precipitate is produced. The
white plaster-like deposit is glykocholate of lead.

6. Add to the filtrate, from the glykocholate, a
solution of basic lead acetate as long as a precipitate is
produced. The latter consists of taurocholate of lead.

7. Filter the liquid and treat with hydrothion; filter
again, evaporate to dryness and burn the residue to a
white ash. Observe that it consists principally of
sodium carbonate, little potassium ecarbonate, some
chlorides, and earthy salts in small quantity.

8. Boil a quantity of purified bile dissolved in water
with excess of caustic baryta for several hours. Sepa-
rate solution from insoluble salt and crystals which
form on cooling, and remove excess of baryta by car-
bonic acid. Add to the concentrated solution platinie
chloride, and observe and examine crystalline precipi-
tate of choline-platinum chloride.

9. Remove from this selution the excess of platinum
by hydrothion, evaporate to small bulk and add much
absolute alcohol. Let stand for twenty-four hours, then
isolate crystals, recrystallise from hot water, and study
the pure taurine.
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74 BILE.

white porcelain dish add a few drops of red nitrie
acid. A precipitate will ensue around every drop, and
then a red, blue, green, and yellow coloration will pro-
ceed in rings from each drop as a centre, due to the
reaction of the colouring matters with nitrous and
nitric acid.

16. To a few drops of bile placed in a poreelain dish
add a drop of a solution of cane-sugar, and then con-
centrated sulphurie acid drop by drop with agitation,
After alittle time the mixture will assume a purple-red
colour, and show the following spectrum :

AaBC D Eb F

Spectrum of Pettenkofer's test.

colour of the solution will be destroyed by
water and aleohol.
17, In diseased conditions of the bile, in fatal cases
of cholera, the liquid contained in the gall-bladder
containg no bile-acids.

Observe that in such cases the purple reaction just
deseribed cannot be obtained even with the concen-
trated alcoholic extract.

18. Boil purified bile dissolved in water with excess
of hydrochloric acid in a flask for several hours, until
a clear reddish fluid is obtained and a dark pitchy
resin is deposited. The resin iz choloidic acid and
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. 76 BILIFUSCINE.

evaporation of the aleohol as a black, shiny, brittle
mass, or as a dark brown powder.

2. Dissolve a small quantity in dilute potash lye, and
reprecipitate by hydrochloric acid brown flakes.

3. Dissolve in dilute ammonia, and add chloride of
calecium or baryum, when bilifuseate of ecalcium or
baryum will fall down in brown flakes.

4. Observe that bilifuseine is not soluble in chloro-
form, and when exposed to the air in alkaline solution
does not yield biliverdine,

b. Spread an alkaline solution on a white dish, and
add a dvop of red nitric acid. Red, blue, green,
violet, and yellow coloured rings will be successively
produced.

Bilirubine, synonym Cholopheine, C;H,NO,.—1. Ex-
tract some powdered oxgallstone successively with
water, alcohol, dilute hydrochlorie acid, boiling aleohol,
and ether; then boil the dry powder with dry chloro-
! g form, and exhaust with this agent. Distil the chloro-
form from the red solutions, but not quite to dryness.
To the residue add several volumes of absolute aleohol
and let stand twenty-four hours. There will be depo-
posited a brilliant red powder mixed with steel-blue or
brown crystals. Both the powder and the erystals are
i pure hilirubine, and can be separated by levigation with
i much absolute aleohol. After washing with aleohol
n and ether, until the washings are purely yellow and
not green, the product is pure. Dry under the air-
pump. .

2. Human gallstones, by the foregoing treatment,
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78 BILIRUBINE.

AaBC Eb F

Spectrum of Cholocyanine.

Eb F G

Spectrum of Cholocyanine dissolved in water.

8. Treat some dry cholophwine with fuming or
much concentrated sulphurie acid, and triturate in a
mortar ; let the green solution attract water from the
air, and then add more water. Several green products
insoluble in water will be formed. One of these, in-
soluble in aleohol, is cholothalline, CH;;NO;. Another,
soluble in aleohol, has the following speetrum :

AaBC D Eb F G HH'
|

Spectrum of soluble Cholothalline.

9. Expose some dry bilirabine to the vapours of
bromine, and observe that it immediately becomes
violet-brown. Exposed to the air this will deliquesce
and form a blue solution of hydriodate of dibromo-
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80 BLOOD.

4. Bhake the blood-corpuscles thus freed from serum
with ether and water, and observe that the red hema-
toerystalline dissolves in the water. Filter this solution
without delay, and expose to a low temperature. If
the bloed came from dogs, rats, guinea pigs, or squir-
rels, it will erystallise at once, but if it came from
birds will crystallise only after the addition of one
quarter of the volume of the solution of aleohol of 80%
strength, and exposure toa cold of from—>5° to —10° C.
Separate the crystals by filtration, wash with aleohol
of 209% strength by volume, press them hetween fil-
tering paper, redissolve in a minimum of water, filter
again, mix with one quarter volume of aleohol of 809,
and expose again to the low temperature. The erys-
tals of hematocrystalline will re-form in a purer state
than before. If the blood employed in this process be
human or veterinary, no crystals, but only an amor-
phous deposit of hematocrystalline, will be obtained.

5. Burn a quantity of these erystals in a platinum
crucible and observe that they leave a quantity of
ved dron oxyde corresponding to 0439 of metallic
iron in the crystals. Determine the other elements
and observe that all analyses lead to the formula
Cooo Hygo Ny, Fe 8, 0y, giving an atomic weight of
13280.

6. Place a concentrated solution of hematocrystalline
in a test-tube before the slit of the spectroscope, and
observe that it excludes all light but the red. Then
dilute the solution with water, and observe that green
and blue light passes, while in yellow and the
beginning of green a dark space remains. On further
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82 BLOOD.

previous paragraph with air, and observe that the one
band disappears and the two bands reappear. The
one band is peculiar to reduced or venous, the two
bands are characteristic of owydised or arterial hemato-
cerystalline.

9. Treat some diluted hematocrystalline solution or
blood with carbonie oxyde, and notice that the colour
becomes more bluish than either arterial or venous
blood, and that the spectrum is that of arterial blood,
but that the bands are moved a little more towards
the violet end. This combination of carbonic oxyde
with hematocrystalline cannot be dissolved by any
reducing agent, and is the cause of death in cases of
poisoning by charcoal vapours.

10. Treat some diluted blood with nitrous oxyde gas
and observe that the absorption bands become a little
paler. This is due to the expulsion of oxygen from
and the combination of nitrous owyde with the hemato-
erystalline.

11. Treat a solution of blood with hydrothion or
ammonium sulphide, and observe that the spectrum
becomes changed, three bands as in the following
engraving making their appearance.

AaBC D Eb F G HH'

|

il

u

Spectrum of Blood treated with hydrothion.

Treat some hematocrystalline with acetic or
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84 BLOOD.

Determine its quantity by washing, extracting with
boiling aleohol, and weighing the dried precipitate.
Tt will probably amount to between 7°9 and 98 %
of the serum.

19. Evaporate the filtrate from the albumen pre-
cipitate to a low bulk, and test for tyrosine, leucine,
kreatinine, urea, glukose, and extractive acids.

90, Burn the residue and examine the white ash,
which should amount to about 0'7 to 08 % of
the serum, Study the prevalence of sodium over
potassium salts; of chlorides over sulphates; of
alkalies over earths ; prove the presence of phosphoric
acid.

21, Dry a weighed quantity of serum, and determine
total quantity of dry residue.

992, Dilute clear serum with ten volumes of water,
and pass a current of carbonic anhydride through the
solution. Let stand and allow the fibrino-plastic
substance (also termed paraglobuline) to deposit.

93, Dilute the solution, from which fibrino-plastic
matter has been deposited, by an addition of ten
volumes of water, and neutralise most cautiously with
very dilute acetic acid. A milky turbidity and a
subsequent adhesive deposit are formed and constitute
fibrinogenous matter.

24. Add to hydrocele fluid, or to the fluid of peri-
cardial, pleural or peritoneal exudations, a small
quantity of fibrino-plastic substance, and observe that
they immediately deposit fibrine. .

95. Shake some defibrinated blood in a’ stoppered
bottle with much air or oxygen, and observe that it
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86 BRAIN.

4. Extract cerebrine and protagon with boiling
aleohol, as directed under those bodies.

5. From the cold ether extract containing chole-
sterine and lecithine which is obtained in the preparation
of cerebric acid, lecithine is isolated by the process
given under that substance, any great excess of the
platinie or cadmium chloride being avoided. The
filirate from the precipitated lecithine compound is
boiled with excess of plumbic hydrate and filtered.
On cooling a copious crystalline deposit will form, from
which pure cholesterine may be obtained by recrystalli-
sation from boiling alcohol.

6. Rub brain-matter in a mortar with water con-
faining enough sodium chloride to prevent cerebrine
and cerebric acid from forming an emulsion ; filter
the mixture. The clear filtrate will contain polassiui-
albumen or casein, which may be precipitated by
sulphuric acid not in excess. From the filtrate
addition of a few drops of acetic acid and boiling will
throw down albumen if present.

7. Rub in a mortar to a thin milk with excess of
baryta water, heat till just coagulated, filter, remove
the main bulk of the baryta from the filtrate by a
current of carbonic acid, and the last traces by exact
precipitation with sulphuric acid and evaporate to a
low bulk. Divide this extract into fwo portions.

8. One portion of the extract distil with dilute
sulphurie acid to obtain the wolatile acids, acetic and
formic. Examine them as directed under those
bodies.

0. The other portion of the extract heat with ether
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88 IRAIN.

remain undissolved. To the boiling solution add
neutral acetate as long as any precipitate is produced.
Filter.

13. The precipitate may contain lead wrafe as well
as lead, salts of inosic and similar acids. Suspend in
a moderate quantity of water and decompose by
sulphuretted hydrogen. The lead sulphide will retain
most of the wurie acid, which may be extracted by
boiling with water, while the filtrate will contain the
inosic acid and allied bodies, if present.

14. The filtrate from the precipitate by neutral lead
acetate must be precipitated by basic lead acetate
and cupric acetate. The solution filtered from these
precipitates may contain fyrosine, which must be iden-
tified by evaporating, dissolving the crystals or deposit
in a little hydrochloric acid, precipitating by sodium
acetate, and applying the mercury nitrate and nitrite
test. (See Tyrosine).

15. The precipitate may contain xanthine, hypo-
xanthine, and inosite. Suspend the precipitate in a
rather large quantity of water, decompose by hydro-
thion, filter, extract the lead sulphide with boiling
water and evaporate the filtrate and extract together
to dryness. From the residue extract the inosite by
cold water, and purify by crystallisation. The re-
maining wanthine and hypozanthine may be separated
and purified by the processes described under those
bodies.

16. Burn a portion of dried mixed brain-matter care-
fully in a platinum dish (best in a muffle) and analyse
the ash, noticing that there is always a quantity of
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90 BUTYRIC ACID,

91. Search for amyloid matter by the process
described under that body.

92, In some diseases, such as softening of the brain,
gearch for free glycero-phosphovie acid. This will pass
into the liquids obtained by sodium chloride, process
6, and by baryta water, process 7. The sodium chloride
solution, freed from caseine and albumen, as above,
must be filtered, neutralised with calcium carbonate,
evaporated to a small compass, and precipitated
boiling with a sufficient volume of aleohol. Dissolve
the precipitate in as little cold water as possible, and
boil ; ealeium glycero-phosphate will separate, and must
he again dissolved and thrown down by boiling, finally
washed with a very little hot water, then with aleohol,
dried at 100° C., and analysed. It should contain
6047 9% of Ca.

93, To obtain glycero-phosphoric acid from the
baryta water extract, process 7, take the mother liquor
of kreatine and leucine, remove urea by oxalic acid, and
subject the residual fluid to the treatment described in

the previous paragraph.

24, The albuminous matters which remain insoluble
in the course of any of the processes of extraction
above described, will yield by chemolysis (e. g., by
boiling with dilute sulphuric acid) leucine, tyrosine,
and the other usual decomposition products of
albumen.

Butyric acid.—1. Produce butyric acid from sugap,
as directed under lactic acid, but allow the mixture to

stand five or six weeks. The calcium lactate is
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92 BILIARY CALOULI,

Boil a portion of the caleulus with aleohol; it is dis-
solved, and on cooling deposits crystals of cholesterine.
These features characterise the pellucid or pure chole-
sterine caleulus.

2. The caleulus is coloured blackish brown or green,
and contains a coloured nucleus. It burns like the
former at first, but is with diffieulty consumed, leaving
a notable amount of ash. Extract cholesterine by ether,
and test the coloured residue with dilute hydrochlorie
acid. From the washed residue extract bilifuscine with
aleohol, and bilirubine with chloroform. The insoluble
residue on combustion and the hydrochlorie extraet on
evaporation will yield earths and their phosphates,
particularly caleium and magnesium. This bearing
characterises mived calouli with prevalence of cho-
lesterine.

3. The caleulus is dark red or brown, rough,
fissured, without fatty feel, and easily brokem. A
portion heated on platinum foil evelves a disagreeable
odour of burnt feathers and leaves an ash. Treat a
portion with water and hydrochlorie acid and ehloro-
form at the same time. The chloroform will become
red from dissolved bilirubine. Evaporate the chloro-
form solution on a white plate, and add a drop of red
nitric acid to the yellow residue, and observe the play
of colours peculiar to the colouring matter of bile. These
reactions characterise the caleuli with prevalence of
cholochrome, which occur rarvely in man, but are the
only caleuli hitherto observed in cows and oxen.

4. The caleuli are small and black or dark green, Ve p_...u
and insoluble in most solvents, except boiling nitric T
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94  INTESTINAL, PROSTATIC, AND URINARY CALCULL,

are the reactions of caleuli with prevalence of rcar-
bonate of lime.

(falenli, intestinal.— From horses fed upon bran.
Saw the calculus in two halves, and observe nucleus,
Examine saw-meal or a chip of the hard crystalline
matter. Tt loses water and ammonia by heating to
redness, and leaves a residue easily soluble in hydro-
chlorie acid, and reprecipitated, on standing in erystals,
by excess of ammonia, . The caleulus, therefore, consists

mainly of ammonio-phosphate of magnesivin, with which
more or less E___E,,%ma.?_ of caloiwm is mixed. It hardly
contains any inorganic matter.

Caleuli, prostatic—DMinute concretions, from the
gsize of mustard or hemp seeds to that of barley-
corng. Dissolve powder in acetic acid, and observe
evolution of carbonic acid gas. Add to solution
excess of ammonia, and observe that solution remains
clear; absence of phosphates of earths; if solution
forms deposit phosphates of earths are present. If
necessary filter, and add oxalate of ammonium; a
copious precipitate of calcium oxalate will ensue. The
caleuli, therefore, comsist principally or entirely of
carbonate of ealeiuwm.

Caleuli, urinary.—Systematic analysis. Powder the
caleulus. Heat a small portion of the powder to
redness on some platinum foil and observe whether
any residue is left which will not burn off.

A. In case it leaves a fixed residue, take a small
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B.

URINARY CALCOULL

solution ammonia in excess; a white erys-
talline precipitate falls; Ammonio magnesinim

phosphate.  In case the melted residue is in-
soluble in acetic acid, treat with hydrochlorie
acid; it dissolves. Add to the solution am-
monia ; a white precipitate indicates Caleinin
phosphate.

It does not melt; moisten the residue with
water, and test its reaction with litmus paper;
it is not alkaline. Treat with hydrochlorie
acid, it dissolves without effervescence. Add
to the golution ammonia in excess, white pre-
cipitate ; Caleium phosphate. Treat the cal-
culus with acetic acid; it does not dissolve.
Treat the residue after heating with acetic
acid, it dissolves with effervescence ; Claleiwm
ozalate. Treat the original caleulus with acetic
acid, it dissolves with effervescence; Calcinm
carbonate.

The caleulus on being heated does not leave a

fixed residue. Treat a portion of the caleculus with
nitric acid, evaporate and expose to ammonia vapour
as before.

I. A pink colour is developed.

1

Mix a portion of the powdered caleulus with a
little lime, and moisten with a little water;.
ammonia is evolved and a red litmus paper
suspended over the mass is turned blue;
Ammoniuwm wrate.

No ammonia; Uric acid.
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98 CEREBRIC' ACID.

alum, mercuric chloride, or tannic acid. A precipitate
will appear in the cold,

8. Dissolve moist caseine in acetic acid. Add solution
of potassium ferrocyanide or chromate ; the caseine will
be precipitated.

9. Dissolve moist caseine by warming in concentrated
hydrochloric acid. The solution will have a fine violet
colour.

10. Expose moist caseine to theair. It will putrefy,
and yield similar products to fibrine (see fibrine).

11. Boil caseine with caustic potash. Ammonia is

evolved. To the liquid add lead acetate. A black
precipitate will prove the presence of potassium
sulphide,

Cerebric acid (Fremy's).—1. Brain is cut into small
pieces, treated repeatedly with boiling alcohol, and left
for some days in aleohol, to remove water, then
pressed, pounded, and extracted with boiling ether,
which dissolves cerebric acid and other substances.
Distil off the ether, and exhaust the residue with eold
ether to remove cholesterine and lecithine (q. v.). Boil
with absolute aleohol acidified slightly with sulphurie
acid, and filter hot. The deposit formed on cooling
must be washed with cold ether to remove olec-phos-
phoriec acid (g. v.), and the remaining cerebric acid
purified by recrystallisation from boiling ether.

2. White crystalline granules, swelling up like
starch, but not dissolving, in boiling water, insoluble
in eold, soluble in hot alcohol and ether, From the
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CEREBRINE.
Fremy's Liehreich’s Miller's
Cerebric acid. Protagon. Cerebrine.
662 674 6345
11°1 119 11-27
27 e 461
I'l 1'5 =
189 168~ ... 1567 1873

100:0 1000 10000 100000

Cerebrine (Miiller), C,;H,sNOs—1. Brainis made into
a thin milk with excess of baryta water (or lead acetate
solution), heated till it coagulates, the coagulum boiled
with alcohol, and the solution filtered hot, The volu-
minous white flaky precipitate which forms on cooling,
is exhausted with cold ether, and recrystallized from
boiling spirit as long as any trace of a yellowish
resinous body remains insoluble on solution. The
product is pure cerebrine, having the following pro-
perties :

2, White, loose, very light, tasteless and inodorous
powder, neutral to vegetal colours, insoluble in water,
cold aleohol, and ether. Under the microscope it
congists of small, nearly globular particles.

3. Heated on platinum foil, it turns brown, emitting
a smell of burnt horn, then melts and burns with a
red flame, leaving a black swollen charcoal, which on
long heating burns away entirely without residue.

4. Tt is insoluble in cold or hot baryta, potash or
ammonia,

5. Heated with soda lime it evolves ammonia.

6. Unaltered in cold water, it swells up in hot to a
thin, light turbid emulsion, permanent on cooling and
unchanged by acids, alkalies, or metallic salts. On
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102 CHOLESTERINE.

11. It is decomposed at 80°C; hence the analyses
must be made on a substance dried at 75° at which
temperature no decomposition oceurs.

Cholesterine, CyH,,0.—1. Powder a human biliary
caleulug, boil with aleohol and allow to cool; the cho-
lesterine crystallises out in colourless lamine and
rhombie plates.

9. Hxtract some brain substance with ether, boil the
ethereal extract with alechol, allow to cool; the cho-
lesterine crystallises out, but mixed with potassium

cercbrate and phosphate. Treat with ether and
evaporate ; the cholesterine will erystallise out.
2. (holesterine is white, tasteless, without smell ; it

is insoluble in water, it dissolves with difficulty in cold
but easily in boiling aleohol.

4. Mix some cholesterine with a little dilute sulphuric
acid, warm gently, add gradually some concentrated
sulphuric acid : the cholesterine will soften and acqmire
a deep red colour without evolving any gas.

5. Heat some cholesterine cantiously in an inclined
glass tube ; it will fuse, boil and distil, and be con-
densed as a solid crystalline mass in the cold part of
the tube.

. Enclose cholesterine with any free fatty acid in a
glass tube, seal by fusion and heat the tube for a long
time to 150°. The cholesterine will combine with the
fatty acid and form a cholesteride or body similar to
the glycerides or ordinary fats.

Cholie acid, CyH,05—1. Boil glykocholic or tauro-
cholic acid, or purified bile, with excess oﬁ hot con-
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104 CHONDRINE.

during four hours, and observe that it dissolves, and
that a solution of chondrine is formed, which on cooling
gelatinises.

2. To the hot solution of chondrine add acetic acid,
decant the fluid from the precipitated chondrine, and
mix it with alcohol and ether. The dry product is
pure chondrine.

3. Compare a solution of ordinary gelatine with the
chondrine solution, and observe that the former is not
precipitated by acetic acid.

4. To a pure watery solution of chondrine add some
chloride or acetate of sodium, then acetic acid, and
observe that the precipitation of chondrine does not take
place.

5. Place a watery or alkaline solution of chondrine in
the polaroscope, and observe that it rofates towards the
left; the alkaline solution the more so, the more
alkali it contains,

6. Boil with sulphuric acid and treat the acid liquid
as described under leucine, and obtain this body.
Observe that no glykokoll can be obtained.

7. Boil cartilage or chondrine with concentrated
hydrochloric acid until a sample after having been
made alkaline reduces Trommer’s copper solution.
Boil the mixture with litharge, filter; to the filtrate
add basic lead acetate and ammonia; isolate the pre-
cipitate, decompose it with hydrothion, evaporate to a
small bulk. The syrup obtained is fermentescible
glucose,

8. To a solution of chondrine in hot water add
alcohol : the chondrine will be precipitated in flakes.
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5. Separate the coagulum from chyle and observe
that it has all the properties of fibrine.

6. Treat the serum with ether; it will not become
clear. Add acetic acid or caustic potash to the serum,
and the ether will then extraet all the fat.

-

7. The addition of acetic acid in sufficient quantity

to the serum of chyle causes a precipitate of caseine.

8. Boil the serum acidified with acetic acid and
filtered from the caseine, and observe that the albumen
is precipitated.

9. In the filtrate prove the presence of peptones by
the reactions indicated under Chyme.

10. Evaporate the filtrate to an extract, and pre-
cipitate all peptones by absolute aleochol. Evaporate
the aleohol from the filtrate. Remove fats by extrac-
tion with ether. Then extract by means of ether to
which some sulphuric acid has been added. The ether
leaves lactic acid on evaporation, to be purified and
tested as shown under that paragraph.

11. Examine the extract for glucose by Trommer's
alkaline copper-solution.

12, With the fats extracted under 10 some wrea is
extracted, Separate this by water from the ether
residue and test with nitric and oxalic acid.

13. Burn the extract of chyle and analyse the alla-
line ash. Observe its great similarity to the ash of the
serum of blood; it contains little iron and phos-
phoric acid, with lime and magnesia, but a considerable
amount of chlorine and alkalies, in the latter soda
prevails,
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108 URUENTINE.

duced by process 6, to be almost equal to the original
substance from which it was produced by artificial
digestion.

Connective tissue—1. Boil connective tissue with
water. It will swell up and at last dissolve. The
filtered solution will have the properties of a solution
of gelatine (q. v.).

2. Treat with acetic acid; it will swell up and be-
come transparent. Add water and boil. It will
dissolve. To the solution add potassium ferrocyanide.

No precipitate will ensue,
Corpora lutea. See Ovario-luteine.

Cruentine.—1. Boil the blood-corpuscles, purified as
in the preparation of hmmatine, with sulphuric acid.
The brown-red flakes of ernentine which form in the
liguid must be washed with water till neutral,

2. Dissolve the flakes in sulphuric acid. The spee-
trum will show three bands.

AaBC D F

v

Spectrum of sulphate of cruentine,

3. Treat a portion of the dried flakes with ether or
chloroform. The red chloroform solution has a spec-
trum of four bands and a powerful rose-red fluoresence.
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110 CRUENTINE.

three bands. Shaking with air re-oxydises it, and
restores the former spectrum.

B0

n Eb
_ [
| 1A

Spectrum of reduced cruentine.

P

6. Treat the chloroform solution obtained in 2

with hydrochloric acid and water. Warm the solution
till clear, The spectrum will show three bands. Add
excess of ammonia and warm. The three bands are
unaltered.

AaBO

product of fluorescent ernenti

7. Boil the flakes obtained in 1 with much aleohol
and filter hot. On cooling red flakes will be deposited.
Filter, wash with aleohol, and dissolve them in dilute
hydrochlorie acid, and observe spectrum of two bands.

AaBC HH'
ps oL

m ™

Bpectrum of eroentine hydrochlorate,
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112 DEXTRINE,

odour will be given off, and the eystine will burn off
without melting, evolving a smell of hydrocyanic acid.

Dentine—1. The main portion of the substance of
the teeth, covered outside by the enamel. The struc-
ture iz tubular. It contains amimal matter, calcium
carbonate and phosphate, and a trace of magnesium
phosphate,

2. The enamel contains caleium carbonate, phosphate,
and fluoride, magnesium phosphate, and a very little
organic matter.

Deatrine, C,;H,,0,,.—1. Take 20 grammes of starch,
mix with 30 e.c. of water. Dilute 5 grammes of con-
centrated sulphuric acid with 30 c.c. of water and add
the dilute acid gradually to the starch paste. Mix
well and heat for some time in a water bath at 90° C.
‘When cold add aleohol ; the dextrine will be precipi-
tated.

2. Dextrine cannot be crystallised ; it is soluble in
water, but insoluble in absolute aleohol.

3. Dissolve a portion in water and add a drop of
dilute tincture of iodine; the solution remains un-
coloured. Starch, under similar circumstances, would
be coloured a deep blue.

4, Add to an aqueous solution of dextrine, some
golution of caustic potash and a drop of a very dilute
sulphate of copper solution; boil; the copper salt will
be reduced, the liquid darkens, and finally a bright red
precipitate of copper suboxyde is precipitated.

5. It rotates polarised light to the right. Boil dex-
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114 ¥ ECES.

rating the extract and allowing to stand, if possible at
0° C., silky crystals of excretine are deposited.
9. Excrefine 18 very soluble in ether.

Eaeretolic Acid (Marcet)—1. Obtain, as directed
under fieces and purify by dissolving in hot alcohol,
and allowing to deposit on cooling.

2. Tt is an olive-coloured substance with an offensive
odour of fieces, very soluble in hot aleohol and in ether,
slightly soluble in cold alcohol, insoluble in water. The

aleoholic solution has an acid reaction.
3. Heat on platinum foil ; it will burn with a lumi-
nous flame, evolving a fecal smell.

Fwees.—1. Dry and. ascertain proportion of water
(73 to 75%).

9. Fxhaust a quantity of dried freces with boiling
alcohol. (The residue will be insoluble in water and
other and will consist mainly of food-remains and
insoluble inorganic matters.) Filter, and allow the
solution to stand. A deposit containing a peculiar fab
called ezeretolic aeid (g.v.) will gradually form.

3, Filter again, add milk of lime ; a brown precipi-
tate will fall. Dry the precipitate and extract it with
ether; the ether on evaporation will leave exeretine
(¢.v.), which may be purified by erystallisation from
aleohol.

4. The portion insoluble in ether must be boiled
with dilute hydrochloric acid, and ‘the resulting
fatty acid (generally margaric) washed with water and
treated as directed under fats (q.v.).
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decant or filter. On cooling, the cerebric acid will be
deposited, and must be washed - with cold ether and
purified by recrystallising from boiling ether.

4, Warm the aleoholic solution of stearate and
palmitate, add cautiously alcohol containing sulphurie
acid till all the potassium has been precipitated as
sulphate. Filter, evaporate down, and separate the
stearic and palmitic acid by crystallisation from
absolute alcohol, in which the former is the less
soluble.

5. The ethereal solution must be evaporated to
dryness, boiled with caustic potash till saponified, and
decanted from undissolved eholesterine.

6. The cholesterine is purified by crystallisation from
boiling aleohol.

7. The soap, containing oleic and margaric acids,
must be salted out by potassium chloride, again
dissolved and salted out, dried, powdered, and di-
gested with cold aleohol, in which oleate is the more
soluble. From the salts thus separated the acids are
obtained by sulphuric acid as above. The margarie
acid may be purified by erystallisation from aleohol.
Digest the oleic acid at 100° C. with balf its weight of
finely-powdered lead oxyde, mix the resulting mass
with two volumes of ether, allow to stand; decant
from any undissolved matter, shake the solution with
enough dilute sulphuric acid to combine with nearly
all the lead, separate off the solution of oleic acid in
ether, and drive off the ether by distillation.

Fibrine of blood.—1. Beat briskly a quantity of fresh-
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118 FLUOPITTINE.

liquid and will give a black precipitate with lead
acetate.

7. Concentrated hydrochloric acid on warming
dissolves it with a violet colour.

8. Add nitrie acid ; the fibrine will turn yellow and
dissolve,

9, Add concentrated acetic or tribasic phosphorie
acid; a gelatinons mass, soluble in water, will be
produced.

10. Tannie acid precipitates it from its solutions,
and forms with it in the solid state a hard imputres-
cible mass.

11. Place a portion of fibrine in dilute hydrogen
peroxyde ; it will become covered with bubbles of
disengaged oxygen. Prove that the gas is oxygen.

Fluopittine—A resinous body obtained from fluores-
centine (¢.v.)., showing the following remarkable
spectrum.

AaBC D

o

Bpectrum of fluopittine.

Fluorescentine—An organic base obtained in decom-
posing albuminous substances by chemolysis.

Formie acid CH,0,—1. Obtain from animal sub-
stances, as described under Acetic acid, 1 and 2. Formic
acid boils at 101° C., giving an inflammable vapour.
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120 GELATINE, OR OSSEINE,

The last portions, however, will contain hydrochlorie
acid.

5. Test the juice for lactic acid (see Lactic acid).

6. KEvaporate a quantity of the juice to dryness, and
burn. Examine the ash for phosphates and chlorides,

and for potash, soda, lime, magnesia, and iron. More

sodium will be found than potassium.

7. Digest pieces of caseine or coagulated albumine in
gastric juice; they will dissolve. Boil the solution ; it
will not coagulate. Add potassium ferrocyanide, lead
acetate, dilute alcohol, or a mineral acid ; no precipi-
tate will appear. Add solution of tannic acid or
mercuric chloride; a precipitate will be formed.

Glelatine, or Osseine.—1. Digest clean hones with
hydrochloric acid mixed with nine parts of water.
Replace the acid once or twice by fresh more dilute
acid, until nothing more is dissolved. Wash the
remaining mass repeatedly with water to remove acid,
and dry at a steam heat.

2. Treat with cold water; it will swell up but not
dissolve. DBoil, and a solution will be formed. Use
the solution for the following experiments.

3. Add a solution of tannic acid ; the gelatine will
be precipitated. No other acid will precipitate it.

4. Add solutions of alum, ferric sulphate, potassium
ferrocyanide, cupric sulphate, or lead acetate. No
precipitate will be produced.

5. Add mercuric chloride solution in excess., A
white precipitate will form.

6. Boil one part of dry gelatine with four parts of
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122 GLYCEROPHOSFHORIC ACID.

precipitate the baryum with just sufficient sulphurie
acid, and evaporate the filtrate in vacuo.

2. I'rom Brain. See Brain.

3. From Lecithine, See Lecithine.

4. From Fgg-yelk. Dry in a water bath, extract
with boiling alechol, evaporate to dryness, remove the
oil by draining and pressure between paper at a tem-
perature of 80°C, and boil the wviscid residue for
twenty-four hours with dilute caustic potash. Add to
the solution acetic acid in slight excess, and filter ;
precipitate the filtrate with lead acetate, decompose
the washed precipitate with hydrothion, evaporate
cautiously, and treat with a little silver oxyde to
remove hydrochloric acid, and the filtrate with hydro-
thion to remove silver. After driving off the hydro-
thion by evaporation neutralise the liquid with ealeium
carbonate, filter, and concentrate. Calcium glycero-
phosphate will erystallise out, and may be purified by
recrystallisation. The acid may be isolated by preci-
pitation with oxalic acid and evaporation in vacuo.

5. It is a very acid, gummy, uncrystallisable liquid,
very soluble in water and alcohol. The somewhat
concentrated aqueous solution decomposes by heating
into phosphorie acid and glycerine.

6. Heated on platinum foil it burns with difficulty,
leaving a charcoal containing phosphoric actd.

7. The baryum salt is very soluble in water, and is
precipitated by aleohol,

8. The calcium salt crystallises in white pearly
scales, of the formula C3H,CaPO,, decomposes above
170°C. Boiling with lime water resolves it into
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1924 GLYKOKOLL,

and press. Precipitate the filtrate with four or five
times its volume of 90% alcohol. Yellowish white
flocks will be precipitated. These are well washed
with aleohol and then boiled for half an hour or an
hour with solution of caustic potash; dilute the
solution with a small quantity of water and add four
or five times its volume of 902 aleohol. The glykogen
is precipitated and, by washing with aleohol is obtained
tolerably pure.

2. Mince a liver and boil, &c., as before, allow the
extract to cool, and add glacial acetic acid, when the

glykogen will be precipitated ; filter off and dry. Gly-

kogen is a white mealy powder ; it exhibits no definite
structure under the microscope.

3. It is soluble in water, insoluble in aleohol.

4. Boil glykogen with some dilute hydrochlorie acid,
it will be transformed first into dextrine and finally into
grape sugar. This transformation can be detected by
the reducing action of sugar on alkaline copper solu-
tion. (See Dextrine, &e.)

5. Boil an aqueous solution with a solution of
caustic potash to which a drop of dilute solution of
copper sulphate has been added. The copper salt will
not be reduced.

6. Add to an agqueous solution a drop of dilute
tineture of iodine ; a violet-red eolour is produced.

Glykokoll, C,H,NO,. —1. Boil glue with caustic
potash. Ammonia is evolved in large quantity. Add
sulphuric acid till the liquid is neutral; evaporate,
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126 GLYEOSE.

decanted liquor to a thin syrup, from which in a few
weeks the glucose will erystallise out.

2, Heat some glucose with a solution of bichromate
of potash and sulphuric acid in a test tube furnished
with a cork and delivery tube; pass the evolved
vapours into a solution of nitrate of silver; formic
aeid will be evolved, which will reduce and blacken the
silver solution.

3. Add some cold concentrated sulphuric acid to
glucose ; the latter will dissolve without blackening ;
cane sugar blackens.

4. Dissolve some glucose in water, add caustic
potash solution, and a drop or two of very dilute
copper m::.&m»a solution ; after _o:m. ﬁEE:ﬁ in the
cold, or immediately on boiling, the copper salt will be
reduced, and a bright red precipitate of copper sub-
oxyde falls.

5. Add a solution of glucose to a solution of silver
nitrate and heat gently ; the silver salt is reduced, and
metallic silver is deposited either as a black powder or
as a mirror-like coating.

6. Dissolve two parts of ferricyanide of potassium
and one part of hydrate of potassium in water, warm,
and add aqueous solution of glucose. The solution

will be decolorised. Neither cane gugar nor dextrine
give this reaction.

7. To an aqueous solution of glucose add a conecen-
trated solution of common salt, and allow to stand ;
crystals of chloride of sodium and glucose separate.
These crystals will be formed if diabetic urine be
evaporated and allowed to stand.
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128 HEMATINE.

Hair.—1. Notice structure under microscope.

2. Digest with concentrated warm hydrochlorie
acid ; it will very slowly dissolve to a violet solution.

8. Heat with nitrie aeid, it will turn yellow and in
great part dissolve.

4. Boil with strong caustic potash, it will dissolve.
Add to the solution potash-lead acetate, a black pre-
cipitate of sulphide will ensue, proving the presence of
gulphur,

5. Heat on platinum foil ; it will burn with an odour
of horn and leave a swollen charcoal, and finally about
1% of ash containing iron.

6. Chemolyse by means of sulphuric acid. Leucine,
tyrosine, &e., will be obtained.

Hematine.—1. Dilute one volume of saturated sodinm
chloride solution with fifteen volumes of water. Add
one volume of blood, freed from fibrine by beating and
filtered through a cloth. Mix well and allow to stand
in ice and water till the corpuscles have settled.
Decant the liquid and wash them with the same guan-
tity of sodium chloride as before. Repeat this opera-
tion a third and fourth time. Shake the corpuscles
with water and ether, separate off the ether, and to
the red watery solution add basic lead acetate solution
in slight excess, filter off the precipitate, and remove
excess of lead by a little potassium carbonate. To the
filtrate add potassium carbonate in powder till the
colouring matter separates, filter off the flakes, press

them strongly, break the mass, and exhaust with strong
aleohol. Mo the extract add aleoholic solution of tar-

slacdling mi
be |
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130 HIPPURIC ACID.

AaBC D

Spectrum of pure alkaline hematine,

5. Dissolve hematine in water with a little caustie
potash. To a solution of ferrous sulphate add tartarie
acid and then ammonia till alkaline. Pour a little of
the clear mixture into the hematine solution, and
examine the spectrum. It will show two bands.
Shaking with air will restore the former spectrum.

AaBC D G HA'

Spectrum of reduced hematine.

urine of horses or cows which have been kept in the
stable for a day or two previous to § or } of its
original volume, and add an excess of hydrochloric
acid. After standing the hippuric acid is thrown
down as a yellowish-brown precipitate.

2. Filter or decant the liquid and purify the crude
hippurie acid as follows :—Boil with milk of lime and
filter; precipitate the filtrate with sodium carbonate,
boil, filter, add solution of chloride of lime, filter,
add an excess of hydrochloric acid. The hippuric acid
will finally be precipitated in a colourless condition.

Hippurie Aeid, CgHNOz.—1. Evaporate the fresh
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132 INOSIC ACID.

mother liquor of this will, on further evaporation,
yield nearly pure sarkine salt. Purify by recrystallisa-
tion, dissolve in hot eaustic potash, add ammonium
chloride, filter if necessary, pass carbonic acid in excess
through the solution, collect, and wash the precipitate
of sarkine.

2, Its reactions are those of xanthine, except its
greater solubility in hydrochloric acid, and the fol-
lowing :

8. To a dilute solution of hypoxanthine in nitrie
acid add silver nitrate; a copious white precipitate

will be produced (see Xanthine 5).

Inosie acid, C;HN,0;.—1. Take the mother liquor
obtained in the preparation of kreatine (see Kreatine)
from flesh, Concentrate and mix with alcohol till it
has a milky consistence, allow to stand and crystallise.
Pour off the liquid, dissolve the crystals in hot water,
add a solution of baryum chloride ; erystals of baryum
inosate are deposited on cooling. Separate these
crystals, dissolve in a little boiling water, and add
sulphuric acid as long as a precipitate falls; allow to
stand, decant, and evaporate the clear liquid, when
inosic acid will be left as an uncrystallisable, syrupy
mass.

2, Inosic acid is easily soluble in water; aleohol
precipitates it from aqueous solution; it is insoluble
in ether,

3. Add to an aqueous solution of inosic acid a solu-
tion of copper sulphate ; a bluish-green precipitate falls
goluble in ammonia.
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184 KREATININE.

Kreatine, C,;H,N,0,—1. Take finely-chopped meat
free from fat, or chopped cod-flesh; mix well with an
equal weight of water, squeeze in a bag of strong linen.
Boil the extract, filter off the coagulated albumen and
myochrome ; treat the filtrate with baryta water until

it has a strongly alkaline reaction ; filter, evaporate on
the water-bath to a syrup, allow to stand in'a warm
place. The liquid will spontaneously evaporate and
deposit erystals of kreatine, which can be purified by
boiling with animal charcoal and by recrystallisa-

tion.

2. Observe the insolubility of kreatine in cold aleohol,
and its slight solubility in cold water.

3. Boil some kreatine with a large excess of baryum
hydrate ; it is decomposed, and ammonia is evolved,
the vapour turning red litmus paper blue. This is due
to the formation and decomposition of urea on the one,
and the formation of alanine on the other hand ; both
substances can be obtained from the fluid.

4. Dissolve some kreatine in some hydrochlorie,
sulphurie, or nitric acid ; evaporate at a gentle heat;
crystals are deposited which are soluble in aleohol, and
consist of a compound of the acid employed with
Lreatinine.

5. Dry crystallised kreatine in a current of hot air,
and observe that it loses water of erystallisation.

Kreatinine, C,H;N,0.—1. Take fresh human urine,
not less than four litres, neutralise it with milk of lime
or hot saturated baryta water; add a solution of
calcium chloride as long as a precipitate falls. Filter
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136 ERYPTOFHANIC ACID.

of kreatinine ; it will produce a white curdy precipitate,
which is soon transformed into needles.

6. Add to an aqueous neutral solution of zine
chloride some kreatinine solution; a erystalline preci-
pitate is immediately produced in the form of warty
grains. 2(C,H,N,0)ZnCl,.

Kryptophanic acid, C;HNO;, or C, H;N,0,,.—1.
Evaporate fresh urine to one third ; mix with excess
of milk of lime or baryta, allow to stand a few hours
and filter: acidify the filtrate with acetic acid,
evaporate to a syrup, and set aside to ecrystallise.
Beparate the crystals by draining and pressure from
the mother liquor, add to the latter five times its
volume of aleohol of 909, shake well, allow to stand
for five minutes, pour off the liquid and wash the
precipitate with a little more alechol. Warm the
sticky deposit to drive off the adhering aleohol, dis-
solve in a small quantity of water and filter. 'To the
filtrate add twice its bulk of saturated solution of lead
acetate, filter from the dark brown precipitate, mix the
filtrate with three volumes of 90 % alcohol, wash with
alcohol the mearly white precipitate of lead Erypto-
phanate, lastly wash with a little absolute aleohol, dry
at 100° C., and weigh.

2. Mix with water to a thin cream, and for every
100 parts of the dry salt add an equal weight of sul-
phuric acid containing 259 of H,S0,. After standing
for some time, with frequent agitation, filter and test a
portion of the filtrate for sulphuric acid; if any be
present precipitate it out exactly with baryta water,
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ITIC ACID.

11. Heat a kryptophanate in the solid state on
platinum foil : acid vapours are perceived but no
urinary smell, and a residue of difficultly combustible
charcoal remains.

12. Add baryum or calcium chloride : no precipitate.
Add ferric chloride: a brown precipitate will fall,
goluble in excess or in ammonia, deposited again on
boiling.

Lactic aeid, C,H,Oy (from milk).—1. Take 300
grammes of sugar, 3 grammes of tartaric acid, 400
grammes of sour milk, 25 grammes of old cheese, and
150 grammes of precipitated chalk, and 1250 ce. of
water ; allow to stand in a moderately warm place, about
36° C., from ten to twelve days. Boil the semisolid
mass of caleium lactate thus produced with a litre of
water and 3 grammes of unslaked lime ; filter while hot
and gently evaporate the filtrate.  Calcium tartrate 1s
gradually deposited in granules. Collect the crystals
and press between filter paper. Dissolve the erystals
in twice their weight of water, add %5 part of sul-
phuric acid and filter while hot; add to the filtrate e

of zine carbonate, boil for a quarter of an hour, separate

the erystalline zine salt, dissolve in seven to eight times
their weight of boiling water, pass in sulphuretted
hydrogen, filter and evaporate to asyrupy condition.

2. Boil some lactic acid with nitric acid; the lactic
will be converted into oxalic acid: neutralise the
liquid with ammonia, add acetic acid and a little
caleium chloride solution ; calcium oxalate will be
precipitated.
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140 LECITHINE.

weight, as much as 5% in two hours. Its formula is
(CpuH NPO,Cl) PiCl,.

2. (Cadmium chloride may be used instead of platinie
chloride. The yellow flaky precipitate may then be
washed with alecohol and ether (in which it is little
soluble), and can be more easily freed from fat than the
platinic chloride compound. It is soluble in aleohol,
containing hydrochlorie aeid.

3. From these compounds, after removing the
metals by hydrothion, lecithine hydrochlorate is

obtained on evaporation as a waxy mass. The
chlorine having been removed by silver oxyde, and the
silver by hydrothion, a homogeneous translucent

residue of fiee lecithine remains,

4. From brain, &c., it may be extracted by the
process given under Cerebric acid and Brain (q.v.), and
purified by the methods deseribed above.

5. Lecithine and its compounds are very easily
decomposed. The ethereal solution of the double
platinum salt forms on standing a light yellow deposit
of chaline-platinic chloride. The alcoholic solution of
lecithine hydrochlorate gives, on long standing, oily
drops, free from nitrogen and phosphorus, and forming
a soap with alkalies. Free lecithine also decomposes,
slowly in the cold, rapidly on warming. Boiling with
water does not decompose it (Gobley), but addition of
dilute mineral acids or alkalies causes decomposition,
with separation of oleic, margaric, and glycerophosphoric
acid.

6. When lecithine hydrochlorate is poured into
boiling baryta water, a smeary baryum salt separates,
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142 LEUCIC ACID.

precipitate ether extracts a considerable quantity of
lead oleate. The oleic acid is purified by erystallising
the baryum salt from boiling aleohol; and decom-
posing the pure salt by hydrochloric acid.

10. The lead salts, insoluble in ether, are decomposed
with hydrochloric acid and the free acids crystallised
from alcohol. They are finally obtained in white
glistening plates, melting at 56:7° C., corresponding in
composition with margarie acid, but containing pro-
bably a little stearic, though Heintz's process of frac-
tional precipitation with magnesium acetate fails to
effect a separation.

11. Add aleoholic potash to an ether-alcokol solu-
tion of lecithine, and observe the precipitation of a
erystalline potassium salt. Hence lecithine, like glyko-
koll, is at once acid and base ; it is also, moreover, @
faf,

Leucic acid, C;H,,0; — 1. Pass nitrous acid gas
through a warm aqueous solution of leucine, add a
small quantity of leucine, evaporate to a syrup. Ex-
tract the syrupy residue with ether. Kvaporate the
ethereal golution, when the leucic acid will erystallise
out. Press the crystals between blotting paper, when
nearly pure leucic acid is obtained.

2. Leucic acid is soluble in water, alcohol, and
ether. It erystallises in colourless needles. Heat a
portion of leucic acid on a wateh glass placed on a
water bath ; the acid will melt and volatilise, the sides

of the glass becoming fringed with crystals of the

sublimed acid.
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144 LEUCINE.

water, treat with pure and good animal charcoal, filter,
and evaporate filtrate till a pellicle begins to form,
then pour the boiling hot solution into three or four
times its volume of absolute alecohol. Allow to stand,
collect on a filter, and press between filter paper;
perfectly white leucine is thus obtained.

4. Lencine is sparingly soluble in cold, but mode-
rately soluble in hot water, almost insoluble in aleohol ;
it dissolves in acids and alkalies.

5. Heat gently a portion of leucine in a wide test
tube, it will sublime in snow-white flocks. Heat some
leucine on a piece of platinum, it will take fire and
burn with a white flame.

6. Heat some leucine mixed with soda lime; a
strong smell of ammonia is evolved, proving the pre-
sence of nitrogen.

7. Dissolve leucine in water, pass nitrous acid gas;
lencic acid is formed.

8. Add to a solution of leucine a concentrated solu-
tion of sulphate of copper gradually until an excess of
copper is present ; the fluid takes a deep blue eolour.
Treat the deep blue solution with an excess of baryum
carbonate, and filter; on evaporation the compound of
eopper and leucine is deposited in blue crystalline
granules.

Luteine.—~1. From corpora lutea of Mammals.
1. Dissect out the corpora lutea from the ovaries
(of cows), pound the corpora, warm, and press
out the juice.
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LUTEINE.

f. Add mercuric acetate; a u.m:mi precipitate
will fall, leaving the liguid colourless.

g. Add copper acetate ; green precipitate.

. Add lead or zinc acetate ; on standing all the

yellow matter will go down as an oily layer.

Examine with spectroscope with lime light.

Two bands in blue and a third feeble one in

violet will appear.

Eb F

Spectrum of ovario-luteine in aleohol.

4. Set aside the alcohol solution to evaporate
spontaneously. The fatty residue will gradu-
ally deposit orange-red erystals of ovario-luteine.
Shake the mixture with absolute aleohol till the
fat is removed, then with repeated small quan-
tities of ether. Lastly, wash with ether, press
between paper, and dry.

Reactions of ovario-luteine crystals.
a. The crystals are soluble with a yellow or
orange colour in hot aleohol, ether chloro-

AaBCO D Eb F G HH'
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148 LUTEINE,

will show the same three bands as the ether
solution, but diminished in intensity by heat,
and recovering the same appearance when cold.

D E b F G HH'

Bpectrum of egg luteine in aleohol, cold.

1
|
|

AaBO D Eb F G HH'
I
_

Spectrum of egg luteine in aleohol, hot.

2. Fiher eatract.—Prepared similarly; the ether
extract shows three bands.in a slightly different
position.

AaBO D Eb F G HH'

gq I

| __
| 1

Spectrum of egg luteine in ether.

3. Ohloroform extract.—Digest egg-yelk in chloro-
form, filter, and allow to stand till clear. The
gsolution has a fine yellow colour, and in the
spectroscope shows three bands.
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LUTEINE.

served in the same position as those of the
chloroform solution of ovario-luteine.

AaRBRCO

Bpectrum of eysto-luteine.

V. Sero-luteine.

1. Allow blood to stand, and decant the serum.
Set aside the latter to deposit, pour off the
liquid, and filter it through paper repeatedly
till clear. Before the spectroscope it will show

D HH'
|
m

Epectram of sero-luteine.

the bands of hematocrystalline (. v.), and also
(probably) one band and a doubtful second,
corresponding to the ovario-luteine bands. If
diluted till the blood bands disappear the
luteine bands will also become invigible.

VI. Intestino-luteine, from Infants.

1. Mix the yellow fmces of sucking infants with
aleohol in excess, filter from the flakes of
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152 MILE.

insoluble in water will consist of fats. The soluble
portion will contain lactic acid (g. v.).

9. Dry a portion of fresh lymph at 100° C., powder
the residue, and burn to a white ash. Examine the
ash: it will contain sulphate, phosphate, carbonate,
&e., of the alkalies, and a small quantity of earthy
salts. Notice prevalence of soda over potash salt.

Melanine.—The black pigment of the eye or of mela-
notic cancers must be isolated as much as possible,
and purified by solution in ammonia and precipitation

by hydrochloric acid. It will possess a composition
similar to uromelanine (g. v.), but different properties.
A portion will be found to be quite insoluble in any
ordinary reagent.

Milk—1. Milk has a specific gravity 1'018 to
1+045.

2. Test the reaction with litmus paper; the reaction
is usually alkaline.

3. Examine some milk under the microscope; it will
appear as a clear liquid, in which float the milk
globules. These vary in diameter from about 00012
to 0:0030 inch,

4. Add a little acetic acid to milk ; the globules will
become distorted.

5. Shake up some milk with ether; the globules;
though they consist of fat, are not dissolved. This is
due to the fact that each globule has an envelope
which is insoluble in ether.

6. Shake up some milk with caustic potash, which
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154 MUCINE.

12. Add to 100 ce. of milk solution of ecaleium
chloride ; the caseine is precipitated ; filter; add
potash solution te precipitate excess of caleium, and
estimate the sugar present in the filtrate with standard
solution of potassio-tartrate of copper.

Milk contains 2 to 4% caseine.

- 1'5 to 4% fat.
1) 4 to 5% sugar (lactose).

Mueine.—1. Dilute mueus with four vols. of water
and filter. Digest the insoluble matter (mucine) with

a weak solution of potash, filter, neutralise with acetic
acid, wash the precipitate with water, alcohol, and
ether, and use it for the following reactions.

2. Dry a portion and burn on platinum foil. A
white alkaline ash containing calcium phosphate will
remain.

3. Fuse with caustic potash, dissolve in water, and
add a drop of lead acetate. No black precipitate,
showing the absence of sulphur.

4. Mix with cold water and boil. It will gradually
dissolve. Add aleohol; the mucine will be precipitated
in flakes.

5. Dissolve mucine in a dilute acid or alkali, and
add potassium ferroeyanide. No precipitate.

6. Dissolve in glacial acetic acid and boil. Add
potassinm ferrocyanide ; white precipitate.

7. Heat with concentrated nitric acid: the mucine
will turn yellow and dissolve.

8. Dissolve in very weak caustic potash, and add
basic lead acetate or tannic acid ; white precipitate.
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156 MYELINE,

residue with dilute hydrochloric acid and obtain
syntonine (¢.v.).

8. Extract kreatine, kreatinine, and tnosic acid by the
processes described under those bodies.

9. Extract sarkine and wanthine by the processes
described under those bodies.

10, Extract nesite and dexfrine by the processes
described under those bodies.

11. Extract kreatylic acid by a process similar to
that prescribed for the extraction of kryptophanie
acid from urine.

12. Burn a portion of muscle freed from blood as
above. Examine the ash, and observe that potash
salts prevail in it.

13. Examine mercantile extract of meat (Liebig’s) ;
observe what quantity of it is soluble in aleohol of
809 strength. Burn a quantity, and observe that it
leaves about 18% of ash, of which half is potash.

14. Examine brine in which meat has been kept;
observe that it contains much albumen, but no red
colouring matter.

15. Treat red salted meat, such as ham, with water,
and obszerve that the hemato-crystalline is insoluble in
it. DBoil with alcchol: the red matter will dissolve,
and the solution will show a particular spectrum,
differing from the spectra of hemato-crystalline, hema-
tine, or eruentine.

Myeline—Extract brain or blood-corpuscles by
ether, and evaporate the extract. The matter thus
obtained has received the name of “myeline.” Itisa
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158 OLEOPHOSPHORIC ACID.

4, The nerve-cells contain a substance resembling
caseine,

5. The **sheath” of the nerve-fibres appears to
consist of elastic tissue (g. v.).

(See Brain and Oleophosphoric Acid.)

Oleophosphoric Acid (Frémy).—1. The ethereal ex-
tract obtained in the preparation of cerebrine (g. v.) is
evaporated and digested with a small quantity of ether.
The solution must be shaken with dilute sulphurie acid

to remove soda, then washed with water to remove
excess of acid. Distil off the ether, and dissolve the
residue in boiling aleohol; on cooling the oleophos-
phoric acid will be deposited, and must be freed, as far
as possible, from oleine by washing with cold absolute
aleohol, and from cholesterine by ether, in which the
latter is the more soluble.

2. Sodium oleophosphate may also be obtained from
muscle, &c., by extracting with cold dilute aleohol,
and treating the extract as above.

8. Oleophosphoric acid is a yellowish viscous sub-
stance, soluble in ether and in hot aleohol, insoluble in
cold absolute alechol and in water, but swelling up
slightly in boiling water from the presence of a little
cerebric acid.

4. Long boiling with water or alcohol, especially if
acidified, decomposes it into oleine and phosphoric acid,
or into oleic and glycerophosphoric acids. The same
change takes place in the brain by physiolysis or
putrefaction.
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OMICHOLINE.

Spectrum of omicholie acid.

5. Heat a very small portion on platinum foil; g

very strong urinous odour will be evolved.

6. Examine the ethereal or chloroform solution in
concentrated sunlight, and notice a strong green
fluorescence.

Omicholine, Cy,H,NO, (see Uromelaning).—1. The
aleohol solution of resins obtained as deseribed under
Uromelanine must be concentrated and poured into
water. Dry the precipitate, extract with ether, and
filker. The portion insoluble in ether is Uropittine
(g. v.).

2. Evaporate the ether, dissolve the residue in a
little hot absolute aleohol, and pour into water. Col-
lect the floceulent precipitate and treat with dilute
ammonia. Omicholic acid will dissolve, while Ovnicholine
will remain insoluble.

AaBOCO D

I
Bpectrum of omicholine,
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162 PROTAGON,

the filtrate with lime-water. Collect the precipitate on
a filter, wash and treat with dilute hydrochlorie aeid.
Treat the clear solution with lime-water, colleet the
precipitate, dissolve in dilute hydrochlorie acid,and add,
through a thistle funnel reaching to the bottom of the
solution a saturated solution of cholesterine in a mix-
ture of one part ether and four aleohol, and shake the
whole well. Filter off the precipitate which consists
of cholesterine and pepsine, wash, and finally shake up
in a bottle with ether; allow to stand, remove the
ethereal solution of cholesterine with a m._..H.u_._Od and
filter the remaining liquid. The filtrate will consist of
a solution of pepsine.

2. Acidify this solution feebly with hydrochloric acid,
add to the solution thus acidified some albumen ; it
will rapidly be dissolved.

3. Add to the solution tannie or mercuric chloride ;
no precipitate is formed.

Protagon (Liebreich).—1. The brain of an animal
just killed is freed from blood by injecting water till it
igsues colourless. The substance is then comminuted,
shaken with repeated quantities of water and ether (to
remove cholesterine and matters soluble in water), and
the residue digested with warm (45° C.) 859 alcohol,
The alecoholic extract on cooling deposits a flaky
precipitate, which must be exhausted with cold ether,
and purified by reerystallising from warm aleohol.
Pure protagon has the following properties.

2. Light flocculent powder, consisting under the
microscope of radiated needles, litile soluble in cold,
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164 PUS.

5. Heat with soda lime in a tube: ammonia will be
evolved, showing presence of nitrogen,

6. Fuse with caustic potash, dissolve in water and
add a drop of lead acetate. A black precipitate will
form, showing presence of sulphur.

Pus.—1. Examine under:microscope : pus corpuseles,
identical with the white corpuscles of the blood, will
be noticed. Observe appearance and reaction with
litmus paper.

2. Exhaust the pus with twice its volume of boiling

902 aleohol, containing a little hydrochloric aeid,
evaporate to one third, mix with three or four tim
itz bulk of ether, shake well, and decant or £ill the
liguid. Examine the solution and the insoluble residue
by the methods described under fats; cerebrie, oleie,
and palmitic acids and cholesterine will be found.

3. Dilute pus with three volumes of water containing
a little sodium chloride, and by filtration and decanta-
tion separate the corpuscles from the serum,

. Heat the serum: a precipitate of albumen will be
formed. Filter: test a portion of the filtrate for sugar
by the copper test. Evaporate another portion to a
low bulk and add nitric acid ; a crystalline precipitate
of urea nitrate will indicate urea. In another portion
test for leucine (q.v.).

5. Digest the corpuscles with a 10% solution of
sodium chloride, filter or decant, and mix the solution
with a large quantity of distilled water. A flaky
precipitate will form of a substance allied to myesine.
The portion of the corpuscles insoluble in sodium
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166 SARKOSINE.

solution with very weak sulphuric acid; treat the red
aqueous layer with baryum carbonate, and baryta
water till it turns blue, filter, shake the filtrate with
chloroform, and evaporate the chloroform solution in a
current of air. Pyoeyanine will gradually deposit in
erystals or flakes.

2. It is soluble in water, alcohol, and chloroform,
but almost insoluble in ether. Acids turn it red;
alkalies blue. It is decolorised by chlorine.

3. From the mother liquor of pyoeyanine, a yellow
substance, pyoranthose, may be obtained.

Saliva.—1. Extract ptyaline by the method deseribed
under that body.

2, Distil with a dilute acid (phosphoric or sulphurie) :
in the distillate ferric chloride will produce a red
colour, showing the presence of sulpho-cyanide (q.v.).

3. Evaporate to dryness and burn. Analyse the
ash, It will be found to contain calcium carbonate.

4, If the saliva be turbid, dilute it with four
volumes of water, and filter, The insoluble matter
will be mucine. (See Mucine,)

Sarkosine, C4H,NO,—1. Boil kreatine with baryta
water till no more ammonia is given off, filter, add to
the filirate an excess of dilute sulphuric acid, beil, and
again filter. Evaporate to a low bulk, mix thoroughly
with three or four successive small portions of cold
alcohol, decant the aleohol, dissolve the residue in
water, boil with baryum carbonate to remove sulphurie

N
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168 SULPHOCYANIC AcCID.

3. It is soluble in water, alcohol, and ether. Dis-
solve in water, and use for the following reactions.

4. Neutralise with soda, evaporate to crystallisation.
Heat a portion of the crystals in a tube; it will
blacken, leaving a residue of sodinm carbonate mixed
with charcoal.

5. Neutralise with ammonia and add ferric chloride,
A bulky red-brown precipitate will be formed, easily
soluble in mineral acids. Add excess of ammonia,
boil, and filter, To the filtrate add baryum chloride
and a little aleohol : a white precipitate will fall. Ben-
zoic acid will give no white precipitate under these
circumstances,

6. Add lead acetate; a white precipitate will ensue,

Sulphocyanic acid, CNSH.—1. Obtain by distilling
large quantities of saliva with sulphuric acid and nen-
tralising the distillate, or evaporate the saliva to dry-
ness and extract with aleohol: evaporate the aleohol
and use the extract dissolved in little water. Most
sulphocyanides are soluble in water and aleohol.

2. Fuse with caustie potash ; ammonium carbonate
will be evolved, and will turn ved litmus blue. Dis-
solve the residue in water and add lead acetate ; ablack
precipitate of sulphide will be formed.

3. Heat 100 grammes of dry ammonium sulpho-
cyanide in a flask to 170°C. in an oil bath for two
hours., Allow to cool to 100°C., add twice its bulk of
boiling water, filter hot, and set aside to crystallise.
A network of long fibrous satiny crystals of sulphur
urea will be formed. Press, purify by reerystallisation
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170 SYNTONINE.

3. Evaporate the ethereal solution freed from sul-
phuric acid by digestion with carbonate of baryta, and
exhaust with water. The aqueous solution freed
from baryta by cautious precipitation with sulphurie
acid examine for lactic acid and wrea (g.v.). The
insoluble portion will consist of fats (g. v.).

4. Examine the portion insoluble in ether for urea,
uric acid, sugar, and sudoric acid.

5. Heat a little of the sweat to boiling; a flaky
precipitate of albumen will, in some rare cases,
appear.

6. Evaporate to dryness, burn, and analyse ash.

Synovia.—1. Notice appearance and alkaline re-
action.

2. Dilute with two volumes of water, add acetic
acid till very slightly acid, and boil. A precipitate of
albwmen will be formed.

3. Evaporate to a low bulk at 100°C. and exhaust
with ether. The ether on evaporation will leave a
residue of fat.

4. Evaporate to dryness and burn. Analyse ash.

Syntonine or Muscle-fibrine.—1. Wagh commihuted
muscle with eold water till free from albumen, digest
with very dilute hydrochloric acid, strain, neutralise
the solution with sodium carbonate, and wash with
water the precipitate of syntonine,

2. The reactions are similar to those of fibrine,
except that it is more soluble in dilute hydrochlorie
acid.
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172 TYROSINE.

and decompose with hydrothion. The solution on
evaporation leaves amorphous taurocholic acid.

3. Taurocholate of sodium is not precipitated by
acids but by caustic potash. Its solution in water
froths like soap-lather, It
tral lead acetate.

not precipitated by neu-

4. By boiling with hydrochloric acid it is decom-
posed, yielding taurine, choloidic acid, and dysiysine.

5. By boiling with excess of caustic baryta it is also
decomposed, yielding taurine and cholic acid, which
latter remains in combination with the baryum.

6. On fusion with ecaustic potash taurocholic acid
and taurocholates behave like faurine (3), forming
sulphides, which are decomposed by acids under evo-
lution of hydrothion.

7. Determine the quantity of taurocholic acid by the
process file, 14,

Trimethylamine, C,;H,N.—1. Distil urine with lime ;
saturate the alkaline distillate with sulphuric acid,
evaporate to dryness, and extract with absolute
aleohol. Trimethylamine sulphate if present dissolves,
and may be purified by reerystallisation, and the trime-
thylamine liberated by distillation with potash.

2. To a little of the sulphate add ealeium hydrate in
powder, and warm. T imethylamine will be disen-
gaged, with a peculiar odour of bad fish,

Tyrosine, C,H,,NOs—1. Boil horn shavings with
twice their weight of dilate sulphuric acid (one part of
concentrated sulphuric acid and four parts of water)
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174 UREA.

a water-bath ; exhaust the residue with hot aleohol ;
evaporate the solution to dryness; take up with
absolute aleohol; evaporate the solution to dryness,
when erystals of urea will be obtained.

2. Evaporate a solution of cyanate of ammonium to
dryness on a water-bath; crystals of urea will be
obtained.

3. Urea is very soluble in water, and alcohol, nearly
insoluble in ether; on heating, it melts and then de-
composes. Examine the crystals under the miecro-
scope.

4, Take a small quantity of urea, dissolve in water,
add a saturated solution of sodium carbonate, place
the whole in a flask, and distil through a Liebig’s
condenser previously well washed with distilled water;
collect the distillate; on adding some Nessler test-
solution a dark-brown colour will be immediately

formed, proving the decomposition of the urea into

ammonia and carbonic acid.

5. Add to an aqueous solution of urea a solution of
nitrate of mercury; a white precipitate of mercuric
oxyde and nitrate of urea falls.

6. Half fill a test-tube with an aqueous solution of
urea, fill up the tube with a solution of hypochlorite,
close the test-tube with the thumb, invert the whole
onee or twice to mix the contents thoroughly, and,
finally, invert the tube under the surface of a saturated
aqueous solufion of salt. Allow to stand; bubbles of
gas will soon be disengaged, and collect in the upper
part of the test-tube. This gas is nitrogen formed
from the decomposition of the urea,
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176 JRIC ACID.

a dry filter paper. Measure off 15 c.c. of the filtrate
(=10 c.c. of urine) into a small beaker, add the standard
nitrate of mercury solution from a burette or other
graduated vessel until a drop of the mixture when
added to a drop of carbonate of soda solution on the
glass plate produces a distinet yellow colour in two
seconds.  When this colour appears read off the
number of cubic centimetres used ; each cubie centi-
metre required indicates 1 centigramme of urea in the
10 c.c. of urine. Thus, if 25 c.c. of mercury solution
were used there would be 25 centigrammes or 0:25

grm. in 10 c.c. or 25 grm. in the litre.

Uric acid, C;HN,04.—1. Obtain from human urine
by adding to it 4% hydrochloric acid, let stand in a
warm place at first, afterwards in the cold, and collect
the precipitate of crystallised coloured acid. Purify as
described in 2.

2. Obtain from excrements of serpents by dissolving
them in hot caustic soda ley, boiling to expel am-
monia, precipitating urate by a current of carbonic
acid, dissolving the urate in caustic soda, and pouring
this solution in hot dilute hydrochloric acid. White

uric acid in erystals is deposited.

3. Observe its forms of ecrystallisation under the
microscope, and make yourself acquainted with the
principal typical forms (rhombic prisms and plates)
which the acid assumes, particularly when it is depo-
sited spontaneously in the urinary passages or in the
urine after emission.
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178 URINE.

basic value only amounts to about one half of what the
whole of the uric acid would require to be in the
condition of acid urate. These deposits are therefore
hyper-acid wrates.

Urine, systematic analysis—Test the action of the
urine with litmus.

I. It is acid and has no sediment, proceed to 2.

II. It is acid and has a sediment ; pour off the clear
liquid, filtering, if necessary, and proceed to ana-
lyse the filtrate according to 2. Examine the
sediment dry.

1. Heat a sample of urine to boiling after the
addition of some acetic acid. A coagulum
forms, which does not disappear on the addition
of nitrie acid : albumen.

Boil some quantity (500 e.c.) of the urine
with acetic acid ; filter off the coagulated albu-
men and treat the filtrate as under 2.

a. The coagulum is white, pure albumen.

b. The coagulum is greenish : albumen, probably

coloured by bile.

c. The coagulum is brownish-red : probably
from blood ; wash and dry the coagulum;
boil with aleohol containing a little sulphurie
acid ; if the filtrate is reddish examine with
spectroscope for acid hematine or evaporate
to drynmess, ignite, moisten the ash with a 4_
drop or two of concentrated hydrochlorie
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URINE.

2. The inscluble residue consists of mucus
and urie actd. Wash off the filter into a
test tube, add one or two drops of caustic
soda, warm and filter. The insoluble resi-
due is mucus. The filtrate contains uric
acid and hydrochlorie acid ; the ric acid
separates ount in crystals; collect and
examine under the microscope, also verify
by applying the murexide test, the presence
of wric acid.

3. The urine is brown or green; froths on

ghaking ; colours a small piece of immersed
filter-paper yellow or green; probable
presence of bile matter,

Place some of the urine upon a white
plate and drop in a little strong nitrie acid
containing some nitrous, without shaking.
The fluid turns successively green, blue,
violet, and brown ; presence of a derivate
of colouring matter of the hile.

To a second portion add some lead
acetate in solution ; collect the precipitate,
wash, dry, and boil the dried precipitate
with aleohol, to which a little sulphurie
acid has been added, filter ; the filtrate is
green from biliprasine.

Bvaporate a third portion of 3 to 500 c.c.
on the water-bath, extract with aleohol;
search for biliary acids, tauro- and glyko-
cholic.
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URINE.

flame; a vivid yellow colour proves the
presence of sodiwm.

5. Dissolve a portion in a little water,
add a drop or two of solution of platinic
chloride ; a yellow crystalline precipitate
indicates pofassiuwm.

b. Boil the residue insoluble in water
with a little dilute hydrochlorie acid, filter.

1. Boil a portion with a drop of nitrie
acid, add some potassium sulphocyanide
solution ; a deep red colour proves presence
of dron.

2. Mix the rest with an excess of sodium
acetate, add an excess of ammonium oxa-
late; a white precipitate proves the
presence of caleium.

3. Filter off the lime precipitate, add to
the filtrate ammonia; a white crystalline
precipitate indicates the presence of
phosphate of magnesia.

7. Add to 50 or 100 ec. c. of the fresh urine

contained in a flask, a little milk of lime,
mix and cork loosely, suspending a mois-
tened red litmus paper between the cork
and the side of the flask. If the paper
turns blue the presence of ammonia is
proved.

8. Distil some urine with sulphurie acid, add

to the distillate a little red fuming nitrie
acid, and then shake up with a drop of
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URINE.

2. 4-sided tables or 6-sided rhombic plates
often appearing grouped in bunches of
spindle-shaped crystals : uric acid ; confirm by
the murexide test.

3. Regular 6-sided tables soluble in hydro-
chloric acid and ammonia, which char on
heating. Boil with caustic soda containing
a drop of very dilute acetate of lead ; a black
precipitate of sulphide of lead confirms the
presence of cystine.

4. Wedge-shaped prismatic crystals, some
separate, some united, to form a cross: cal-
cium phosphate,

5. Greenish-brown grains with a radiating crys-
talline structure : fyrosine.

6. Needles or rhombie prisms easily soluble on
warming : hippuric acid.

ITI. The sediment contains organised bodies.

1. Twisted fringy bundles, forming points,
grains, &e.: mucus.

2. Contracted granular bodies, often united into
a scale pavement-like mass: mucus cor-
puscles.

3. Circular biconcave disks, mostly yellowish,
which swell up and more or less completely
dissolve in acetic acid: blood-corpuscles ;
confirm by spectroscopic reactions.

4, Round, pale, faintly-granular vesicles, of dif-

ferent sizes, which swell up considerably in
acetic acid, lose their outward granular sur-
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UROCHROME.

2. Wedge-shaped opaque masses giving the
murexide reaction : ammonia urate.
I1. Sediment is amorphous, usually caleium phos-
phate.

III. Sediment contains organised bodies, see
above under A III.

Urine Oil or Hssential Oil of Urine.—1. The distillate
from urine with sulphuric or phosphoric acid (see
Uromelanine) must be neutralised with sodium car-
bonate, evaporated to a rather low bulk, and extracted
repeatedly with small quantities of ether.

2. The aqueous solution contains salts of wvolatile
acids (g.v.).

3. Distil off the ether from the ethereal solution ; a
residue of essenfial ¢il will remain, with a yellowish
colour and a powerful urinous smell.

4. It is little soluble in water, becoming milky when
mixed with it, soluble in ether and aleohol.

5. Warm with mereurie nitrate solution; a purple
colour will be produced.

6. Boil with silver nitrate; no reduction will take
place.

Irochrome.—1. Fresh urine is treated with excess
of milk of lime or baryta, allowed to stand, and
filtered. To the filtrate lead acetate with a little
ammonia is added till eolourless, and the preci-
pitate well washed and digested with cold dilute
sulphuric acid till a filtered sample shows an
excess of sulphuric acid when tested with baryum
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188 UROMELANINE,

8. Separate kryptophanic acid by dissolving its
lead-salt in excess of lead acetate, in which urochrome
lead is insoluble.

froeyanine.—Urine from cholera patients in the
early stage of reaction, is cautiously boiled with nitric
acid. A blue colour is often produced, and a blue
deposit sometimes formed. The latter is soluble in
aleohol, forming a dichroic purple blue solution giving,
before the spectroscope, a broad absorption band in
yellow and green.

AaBC

Spectrum of choleraic urocyanine.

G

Spectrum of choleraie urorubine.

Uromelanine, Cy;H 3N.0,,—1. Evaporate fresh urine
to one tenth, filter, evaporate the filtrate to a syrup, and
set aside to crystallise. Decant the mother liquor,
dilute with one volume of water, and treat with
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XANTHINE.

red solution with water. The uromelanine will be
completely precipitated, leaving the liquid colourless.
Allow another portion of the red solution to stand
some hours, then mix with water; a precipitate will
be produced, but the liguid will be eoloured.

9. Distil dry uromelanine : a neutral oily distillate
will pass over, containing no aniline. Add a drop of
mercuric nitrate; a red colour and precipitate will be
produced.

Uropittine.—1. The matter insoluble in ether (see
Omicholine) must be boiled with absolute aleohol and
filtered : the filtrate on ﬁ.ccr.zn. will mﬁﬁom_.»_ :E_u.;_u..:_w
in granules, which may be purified by again dissolving
in alechol and cooling.

2. Uropittine is a brown resin, fusing in hot water
but insoluble in it, slightly soluble in aleohol, insoluble
in ether.

3. It is more soluble in boiling than in cold aleohol,
and is obtained as a resin by evaporation, or as a
powder by precipitation with ether or with water.

4. Dissolve in little ammonia, and add calcium-
chloride : a reddish-brown precipitate of uropittine-
calcium falls down.

Xanthine, C,HN,0,—1. From Caleuli. Dissolve a
small portion of a xanthine calculus in caustic potash,
pass carbonic acid through the solution, and wash the
precipitate with water.

Ammiaca: £
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192 XANTHINE.

erystals of a compound of xanthine and ammonia will
be formed.

7. Dissolve xanthine in hot hydrochloric aecid.
YWhen cool add platinic chloride ; a yellow crystalline
precipitate of a double salt will ensue.

8. To a dilufe solution of xanthine in nitric acid,
add silver nitrate ; no preeipitate will be produced (see
hypoxanthine).

9. Xanthine is soluble in concentrated sulphurie
aecid, and the solution is not precipitated by water.

10. To a solution of xanthine in water add mercuric
chloride or cuprie acetate ; a precipitate, white in the

first case, green in the second, will be formed.

11, Dissolve a very little sodium in mercury, and
place in an aqueous solution of xanthine; the latter
will be gradually reduced to hypozanthine.
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194 ALPHABE

Fatty degeneration,
Fibrine, 32, 117
Fluopittine and fluorescentine, 118
Formie acid, 61, 118

Gases in intestines, 59
Gastric juice, 10, 11
Gelatine, 43, 120
(Globuline, 121
Glycerophosphoric acid, 41, 90
Glykocholic acid, 17, 1
Glykogen, 7, 122
Glykogeny, 3.
ﬁ_u.rcw::. 15
Glykose or glucos

Hematie acid, 30
Hematine, 28, 128
Hemato-crystalline,
Hippurie acid, 55, 130
Hyaline, 45
Hypoxanthine, 151

Inosic acid, 132
Inosite, 133
Intestino-luteine,

Cidneys, 54
Kreatine, 55, 184
Kreatinine, 55, 134
H.ﬁ—..:.u:ﬂ.:: M__n.-:H.
Kryptophanic acid, 55,

i1

Lactic acid, 47, 138

Lecithine, 41, 139

Leucine and lencic acid, 142, 144
Liver, 52

Luteine, 144

Lymph, 151

Margarie acid, 41

Melanine, 152 | Sulphocyanides (rhodanates), 3

TCAL INDF

Milk, 152
Mucine, 154
Muse

Nerves, 40, 157
Neurine, 19, 41

Meic acid, 41

e sphosphoric acid, 158
Omicholie acid, 55, 159
Omicholine, 55, 160
Oageine, 46, 120

ymalacia, 47

Panecreas, 52

itie juice, 13, 21, 161
*ax buline, 20, 33, 84
Paraphanic acid, 58
Peptones, 11, 20

Pigment, 44
Protagon, 41,

Ptyaline, 3, 163

Pus and Pyine, 43, 164, 165

Pymmin, 49

Pyocyanine, 49, 165

Pun

]
i1

Renenli, 51
Rhachitis, 47

Saliva, 1, 166

Sarkosine, 53, 166

Sero-leutine, 150
Serum, 33

| Starch, 4

| Spleen, 49

| Stomach digestion, 14
Buceinic acid, 167
Sulphoeyanic acid, 168
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