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4 PRACTICAL EXAMINATION C

THE URINE.

membrane formed by the thin wall of the capillary and
the delicate basement membrane of the tubule, having a
dense fluid, the blood, on one side, and a thin saline solution
on the other.  An interchange now takes place, as the result
of which a current sets in, of liquid from the tubules to the
blood, and of the products of regressive metamorphosis—
urea and salts—to the tubules, concentrating the fluid in
the latter, making it, in a word, urine ; while the albumin-
ous constituents of the blood are retained in it because of
their well-known indisposition to osmaosis.

The objection formerly made to the physical nature of
the act of secretion of urine, on the ground that we cannot
by this method account for the formation of an acid fluid
from an alkaline one, no longer holds, since Dr, Ralfe, of
London, has shown th

to be quite possible. Into one
limb of a small, U-shaped tube, fitted with a membranous
diaphragm at the bend, he introduced an alkaline solution
of sodium bicarbonate, and into the other limb a solution
of neutral sodium phosphate. He then passed a weak elec-
tric current through the solutions. In a short time the fluid
in the limb connected with the positive pole became acid
from the formation of acid sodium phosphate, while the
fluid in the limb connected with the negative pole increased
in alkalinity. The changes are represented by the follow-
ing formula :—

Nentral a0 : Acid sodium
phosphate. carbonate, phosphate,

Na,HPO, — Na,CO, NaH,PO,.#

NaHCO,

One important fact, however, remains unaccounted for
by this theory, clear and simple as it is. This is, that if

& Medical Nezws and Library, Octobe
.__n_u_‘ &y -w.-. :

1871, from London Laneet,
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16 PRACTICAL EXAMINATION OF THE URINE.

ground-glass stoppers for the acids, but the alkalies are
better kept in bottles with rubber stoppers. Those required
are as follows :—

- Pure colorless nitric acid (HNO,).

L]

roso-nitric acid, the brown, fuming nitrous acid of commerce,
—nitric acid containing nitrogen tetroxide (HNO, 4 1 20, or
NOL).

3. Pure hydrochloric acid (HCI)

4. Pure color]

sulphuric acid (H,50,).

5. Pure acetic acid (C,H,0,).

6. Liquor potas
of _u..;

2, U. 5. P. The sp. gr. is 1065, and it contains .058
roxide (HKO)

7. Solution of caustic potash, or caustic soda, 1 part to 2 of distilled
sp. gr. 1330 +4-, to be spoken of in the text as the
“stronger solution of potash.”” It is the wmtzkalilange (or

ronlange, if soda)

of the German Pharmacopaeia, and con-
tains from .30 to .31 of the hydrate of potassium (or of sodium).
lution of sodium carbonate, 1 part water and 2 parts of the crys-
tallized salt
9. Solution of barium chloride, 4 parts crystallized
16 of distilled water, and 1 of hydrochloric acid.
to. Liquor ammoniz, U, S, P.
11. The magnesian fluid, containing of magnesium sulphate and pure
ammonium chloride, each 1 part,
pure liquor ammonize 1 part.

m chloride,

istilled water § parts, and

-
Ll

Solution of copper sulphate, say 1 gram to 30 c.c., or 13 grs. to
£Z].

3. Pavy’s or Fehling's copper solutions, made as directed under volu-
metric analysis for sugar,

14. Solution of silver nitrate, 1 part to 8 of distilled water.

15. Solution of neutral lead acetate (sugar of lead), 1 part to 4 of dis-
tilled water.

16. Solution of basic lead acetate, 1 part to 4 of distilled water.

17. Distilled water, a litre or a quart,

18. Alcohol, g5 per cent., half a litre or a pint.

Other solutions as required.
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18 PRACTICAL EXAMINATION OF THE URINE,

thin covers, skallsw cells ; a double nose-piece for quickly chang-
ing objectives is very convenient.
For volumetric analysis are required in addition :—

A full set of volume pipettes, 5, 10, 15, 20, 30, 50 c.C.

1 dropping pipette holc

thereof.

g 1 c.c, graduated in M5ths, and fractions

2 burettes of 50 c.c. capacity; burette stand.

A half-litre flask.

Veolumetric solutions as directed under Volumetric An is.

If the solutions are made by the physician himself, as
they may be, he should be provided with a balance which
will turn with a milligram, or with #; of a grain if the

5

sed.

English system i

SELECTING A

CIMEN OF URINE,
a specimen of urine for chemical examina-
tion, it should, as far as possible, be a
part of the whole twenty-four hours’
urine, as the specific gravity, reaction,
and other properties are well known to
vary during the twenty-four hours, and
the only accurate method is, therefore,
to take a part of the total. Circum-
stances, however, constantly demand a
modification of this course. Thus, when
a small quantity of albumin is present
in urine, it is often increased after a
meal, and sometimes when there is no
trace apparent in the morning urine, a
little will be detectable after a meal.
The same is true of sugar, although a
very good plan in the case of saccharine
urine is to ask for two specimens, one passed on retiring

In obtain

FiG. t
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20 PRACTICAL EXAMINATION OF THE URINE.

follows that because a given specimen of urine is trans-
parent it is therefore normal.

Causes of Diminished Transparency.—Dimin-

ed transparency may be due to one of #hres causes.

1. Even urine which is apparently perfectly transparent
when passed, commonly exhibits, a few minutes #fter stand-
ing, floating somewhere between the top and bottom, a faint

cloud, which is said to be mucus derived from the genito-
urinary tract. In the urine of females this cloud is apt to
be more distinctly visible, in consequence of a larger amount
of epithelium from the vagina and adjacent mucous surfaces
in this sex. There is nothing abnormal in the presence of
such an amount of mucus as is covered by the above descrip-
tion. The effect of alkalies, heat, and strong acids is to
leave the appearance unchanged, but acetic acid may pro-
duce a slight increase of the opacity by coagulating the
mucin. Mucus can be filtered out, leaving the urine clear.

2. Normal, slightly acid urine may be turbid at the
moment when passed, by reason of the presence of the earthy
Phosphates of calcium and magnesium. These, shortly after
passing, begin to subside, and, within half an hour, present
an appearance not unlike that of muecus,—that of a floccu-
lent mass, floating somewhere between the top and bottom
of the vessel. But still later, generally within an hour,
they have approached the bottom, and become a sedintent,
cloudy and bulky, leaving a transparent supernatant fluid.

To fest the nature of such sediment add a few drops of
any acid, as nitric, which will cause the prompt disappear-
ance of any earthy phosphate, while the application of heat
will increase the deposit, such increase being also rapidly
dissipated on adding an acid.

The more or less constant presence of the earthy phos-
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PRACTICAL

EXAMINATION OF THE URINE.

quence of the precipitation of albumin, which is always a
constituent of Jgwer puris,

2, The presence of fat in a state of minute subdivision,
as in the so-called chylous urine, produces a degree of tur-
bidity ranging from mere cloudiness to absolute milkiness,
In such urine the fatty matter is disposed to rise and form
a whitish, creamy layer on top of a less turbid fluid, Such

urine, not uncommon in tropical countries, is also some-
times met in temperate climates.

[I. As to Consistence.—In health, urine is never
anything else but aqueous, that is, it drops and flows
readily, like water,

Pathologically, it often becomes viscid, glutinous, and
separable with difficulty into drops, or not at all. Such
state may be due to the presence of an excess of pure mucus,
or of a mixture of mucus and pus, and very frequently it
is caused by the action upon pus of an alkalinity due to
the presence of ammonium carbonate, This will be again
alluded to.

In the chylous urine above referred to, the presence of
the molecular fat also increases the consistence of the
urine.

III. As to Color.—While normal urine may be char-
acterized in general terms as pale-yellow, lemon-yellow, or
amber-hued, there may be considerable variation in health,
Due to the presence, in solution, of the normal coloring
matters, the color is deeper or paler according to the pro-
portion of water dissolving them, After copious libations
of beer or water, the quantity of urine discharged being
large, it is very pale. On the other hand, circumstances
which diminish the proportion of water within the limits
of health deepen the coler. The complemental relation
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PRACTICAL EXAMINATION OF THE URINE.

while three or four hoursafter a meal the urine may become
neutral or even alkaline.

The cause of this change in the reaction is still disputed.
Roberts believes that it is due to an admixture with the
blood of the elements of food, which are largely alkaline,
and that the resulting increased alkalinity affects the reac-
tion of the urine secreted. Bence Jones contended that it
is the demand made on the blood for the elements of the
acid gastric juice, which thus affects the reaction of the
urine secreted during digestion. While neither explana-
tion is altogether satisfactory, the former seems more likely
to be correct. In health, urine passed on rising after the
night’s sleep is always acid.

The cause of the acid reaction of the urine is usually
sald to be acid sedic phosphate, though it is probably also
slightly contributed by other acid constituents, as w7 and
higpuric acids, and, under certain circumstances, also by
lactic and acetic acids.

There is often observed in urine which has been standing
for a short time, especially at a moderate temperature, an
increased degree of acidity, which sometimes results in a
decomposition of urates, and a precipitation, first of acid
urates, and later of uric acid crystals. This has been
ascribed by Scherer to an acid fermentation, in which, the
mucus acting as a ferment, lactic and acetic acids are
formed by the decomposition of the coloring matters of
the urine. This has not been satisfactorily proven, while
the increased acidity is by no means constant.

It 1s certain, however, that acid urine which has stood
for some time, and more rapidly in hot weather, acquires

an ammoniacal odor, and becomes alkaline in its reaction ;
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26 PRACTICAL EXAMINATION OF THE URINE.

from the action of cold or other cause, the skin is not
acting, and after copious use of water and diuretics, the
specific gravity may descend to 1010, and even lower,

within the limits of health. But, when perspiration is
copious, or a drain of water from the economy takes

place through some other channel, the urine becomes

(From Harley.)

concentrated, and may be 1o3o or higher in specific
gravity.

Pathologically, the specific gravity of urine is increased
or diminished, but to be quite reliable, observation should
be made on the entire quantity passed in the twenty-four
hours. . The specific gravity is increased in diabefes meilitus,




JFE°81) * 1 00 1B J21BM PAIUSIP YILM P2ISI] A 181y PInoYs
1pwouln £19a7  "paonnsuod Ajnaied uayam os Appualoy
-jus qjus st 31 ‘aouepeq pue (z “Hig ‘@) swouard ayl ey
2enooe ssa| ydnoyl pue ‘pasn {[qELIEAUI JSOWI|E SI 42216
-ougdnt paj[ea-0s ay) £11ael8 ogoads aulwialep o,
paant $537 suvone K||eioudd suren
paxuw Jo dpevss syioads seorep fjuasaid eain jo junowre
ap wr suonenea o3 jutod Ayawid oywads ayy ur suon
|m._.-_.-u:..— hﬂUHd.Z_:H_:.u w_.__...u—n JEON05 _”.V-.:w ﬁ:r—:::ﬂ .“nw UU.—.—QmDh—ﬁ Uﬂ..r
‘fem [eiouad ® uT UMD JO UONIIDIS PAYSIUIWIP SPUINE
11 uaym juedyiudis fjawsd oyroads Jo wononpal yans s
Apenonteg  'eain jo uonjodoxd paystuunp ayy o Suimo
Aaead oyoads jo Suuamo] 0 Mouapuap v 51 215Y3 “aseasip

1B SpUaE udjo yoiya ‘Loupry ayj jo uoneInpul s1jou

-gA2 SE UMOUY UOIJIPUOD Y} Ul pue ‘0] paisajal syuydau

amoe jo aBeis ayy 3deoxa ‘arpasyp s ydieg Jo suwLo)
e up -asueoyiudis (eonoed yonw jo jou s1 pue ‘13jEm Jo
aseasout seuoiiodosd ® spuaize 31 azey ySnoy “eunaphy
jvarazpsdy ul paramo] st Lyavad ogads

I UETING S

a

[ ‘PInQ paxiu 3y} jo jeyl Sulsiel uo11aias paysiuimip
ayl pue 1are] a1 jo Anawad oywads Jaydiy ay pogg jo

LI 29n0% Jo 2ligys p5ayf o) Ul

aouasaxd a1y woug ‘aseasip

.—”_Eﬂ. = En.__._.ﬂ d_._..vr. Jdalem ﬁq...__nm_._._m__.::u m—:ﬂ T_Ju..vhv (2 SIajlBlu ﬁum_.m_._..w

- apnan

_.G 208]5 4.1.:.“ .Jn: _.:. T_Jm...ﬂp.._._.uﬂ_ Cw—.: f_. .m:.:wgm u_u_r"__.—,u.p-__mm D.P“_.ﬁ.
-1e8ns jo

Jo junowe pesegalaul 211 jo aouanbasuoo ur ‘née

oyoads mo] v oy
uieuod ‘Iamo] uaAs pue ‘olol Jo

FIUISE 2] 2UO[E ....:._:

jui o} ajes

jou mz. ._m —._._:_w f 25001
Anaeid ogwads ' i sounan jeyy suaddey Apusubaiju
jou 3] 'sise) JeSns Jo) s[ed pue ‘sajaqelp jJo uoididsns
2110%2 pnoys ‘aunn snowdoo v puajye 31 J1 ‘gTOI UBY] 10U

Jo Anae1f oyoads v roSor sayomar sIWNAWOS 31 AAIYM

*ALTAYHSD DI4IDHLS




28 PRACTICAL

EXAMINATION

OF THE

URINE.

C.), into which it should sink to the mark o, or 1000. In
its graduation the lines indicating the degree
should gradually approach each other as the
bulb is reached, because allowance must be
made for the w

zht of the stem above water.

The English-made urinometers, about five
inches long D.._Q, 2, C), are generally accu-
rate, but the short German instruments
(three inches) are very convenient for small
quantities of urine. In the little urinometer
of Heller (Fig. 3), in which the “sink”
consists of leaden shot, the graduation of
ned, where one degree corresponds with

re

seven of the ordinary scale. Thus, 1001 = 1007, 1002 =
1014, and so on. Especial care should be taken in testing
these instruments, as a slight variation in them indicates a
large one by the ordinary scale. The writer has in his
possession an instrument of this kind which recorded the
specific gravity of a given specimen of urine 1004, that is,
1028 by the ordinary scale, of which the specific gravity
by a long-tried English instrument was found to be 1019,
And on testing the former with distilled water it was found
to sink, not to rooco, but to 1001}, proving its inaccuracy,
Another urinometer is imported from Germany even slightly
shorter than the original of Heller, in which the ordinary
scale is retained on an ivory stem within the tube, and the
““sink”" contains mercury instead of shot. It is appar-
ently altogether more carefully made, and I have generally
fonnd it accurate.

Dr. E. R. Squibb, of Brooklyn, N. Y., has recently sug-
gested a small urinometer standardized for 25°C., or 77°
F., a temperature much more usual than 60° F., and at
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EXAMINATION OF THE URINE.
L
the glass, a smaller amount of urine is required than in
the ordinary cylindrical jar.

The cylindrical glass vessel usually supplied with the
urinometer, or a sufficiently large test-tube, should be
about three-fourths filled, the urinometer introduced, and
when at rest the specific gravity
1

o

ad off. The cylinder or
> should not be too small in relation to the uri-

test-

nometer, lest, in consequence of the capillary attraction
between the latter and the walls of the cylinder, the
urinometer should not s

k as low as it ought. For the
ne reason the urinometer should not be allowed to
impinge against one side of the glass. All these dif-
ficulties are provided against in Squibb’s urinometer. The
scale should be read from above, not below the fluid.

If the quantity of urine be too small sufficiently to
fill the eylinder, it may be diluted with enough distilled
water to fill the cylinder to the required height, noting the
volume added. From the sp. gr. of this mixture may be
calculated that of 1

1e urine. Thus: suppose it is neces-
sary to add four times as much water as urine to enable us
to use the urinometer, that is, to make five volumes, and
the specific gravity of the mixed fluid is 1004, then that
of the urine will be 1000 - (4 ¢ 5) = 1020. Although
the principle of this method is correct, and the results must
be, if the data are, the urinometers in use are not usually
so nicely graduated that absolute accuracy in reading is
secured : while any error in reading is multiplied by the
number of volumes used. Hence, it is desirable to use
this method as rarely as possible, especially with urines of
low specific gravity.

VI. Quantity.—The average amount of urine in the
twenty-four hours is usually put down at 1500 c.c., or
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32 PRACTICAL EXAMINATION OF THE URINE.

specific gravity, which means diminished urea, becomes a
grave symptom,

In acute fevers and inflammatory affections, the quantity
of urine is very constantly diminished until convalescence
sets in, when there is generally observed a marked increase,
which, in common with the profuse perspiration often ob-
served at the same time, was long ago characterized by the
word ** critical.”’

VII. Odor.—Of the odor, little more can be said.than
that, in health, it

““ peculiar "’ or ¢ characteristic.’’ It
is by some spoken of as “‘aromatic.’”” There is, however,
appreciable difference in its intensity, as most have observed
in their own cases. Concentrated urines always exhibit

what is described in common la 4

as a ““strong odor.’
¥y, due to urea, though the characteristic
odor of urine is not ascribed to urea, but rather to the
minute quantities of phenylic, taurylic, and damoluric acids
found in it.

This is, undoubted

Urine which has been standing exposed in warm weather
acquires an odor which is at once putrescent and ammoni-
acal, the former from decomposition of mucus and other
organic matters, the latter from the ammonium carbonate
derived from the urea. The former is predominant when
a large amount of organic matter is present, and is often
observed in destructive disease of the kidney or its pelvis,
and especially of the bladder,

‘The odor of urine is very promptly influenced by that of
substances separated hy the kidney from the blood, illus-
trated by the well-known odor of violets in the urine of
persons taking turpentine. The odor of cubebs, copaiba,
and sandal-wood oil is promptly communicated to the urine
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3 PRACTICAL EXAMINATION OF THE URINE.

the normal amount of solid matters is about 7o grams
(1080.1 grs.), showing that, in this instance, rather less

than the normal quantity was separated. In this manner,
valuable information, bearing upon diagnosis and progno-
sis, may be obtained in a few seconds. The most striking
variations are observed in diabetes and Bright's disease. In
the former the solids are increased by the addition of sugar,
in the latter they are diminished by loss of urea.

While this method of arriving at the solids is not suffi-
ciently accurate for scientific uses, it answers for ordinary

clinical purposes.
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,w....u FRACTICAL EXAMINATION OF THE URINE.

X. Pre

nce or absence of acetone and diacetic acid,
- v . { Normal.
XI. Coloring matters. -

{ Abnormal.
XII. The biliary acids.
XIII. Leucin and tyrosin.
XIV. Fatty matters.
XV. Urea.
XVI. Uric acid.
XVII. Urates,

Inorganic Constituents.

XVIII. Chlorides.

‘1% Ph atec J @ Earthy phosphates.
XIX. m..C..T_ ates. F_& Alkal

XX. Sulphates.

Examination of Sediment M.

7

FOSCE ..x,_.__..‘.t

v and Chemically,
I. Unorganized deposits, including

crystals and amor-
phous de

S

II. Organized deposits, including anatomical e
such as tube-casts, epithe

ements,
lium, pus, r_:ca.ncw_x_miaf etc.
1ological elements, as fungi, granular
matter, extraneous substances, etc,

| Nos. I, II, III, IV, V, VI require no further

explana-
tion than is involved in the consideration of the ‘“ general

physical and chemical characters, "

III. Other morp

Organic Constituents,
VIL. ALBUMIN AND OTHER ProTEIDS.
Albumin,

The albumin, usually found

in urine, is serum-albumin,
It and serum-globulin are prec

ipitated from their solutions
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38 PRACTICAL EXAMINATION OF THE URINE

@ specimen of albuminous urine so as to render it distinetly
acid, it may happen on boiling the urine that no precipriale
whatever will appear, although much albumin is present.
This is because the serum-albumin has been converted into
acid-albumin or syntonin, which is not coagulated by heat.
In like manner and for the same reason, albuminous urine
boiled in a test-tube in which a drop of nitric acid happens
to be present may fail to precipitate its albumin. The
same thing may happen when urine is very highly acid from
the natural causes of its acidity, Acetic acid, also, may
produce out of serum-albumin a soluble acid-albumin not
precipitable by heat, if too much acid is used. Hence, a
drop or two only should be added at first. Whatever be
its source, the acid-albumin may be readily precipitated on
neutralizing with liquor potass

With the least excess of
alkali the precipitate redi solves, being converted into
alkali-albumin,

It sometimes happens, also, when the precipitate obtained
by boiling is albumin, that the addition of two or three
drops of nitric acid will be followed by a partial disappear-
ance of the turbidity, but, if a few more drops be added,
the full amount is again thrown down. We should, there-
fore, continue the addition of the acid until 15 0r 20 drops
have been used. On the other hand, should the quantity
of albumin be very small, too much acid will dissolve it.

It is also to be remembered that two or three drops of
nitric acid may be added to a specimen of cold or boiled
albuminous urine, and although a little cloud of albumin
may follow the entrance of each drop into the urine, it will
be quickly redissolved, and on the application of heat no
precipitate may take place, or a small quantity only will
fall.  If mow more acid be added, after a little time more
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40 PRACTICAL EXAMINATION OF THE URINE.

urine, which will thus overlie the acid. If albumin is pre-
sent, there appears at the point of contact, between the
urine and nitric acid, a sharp white band or sone of varying
thickness, according to the quantity of albumin present.
The urine may be put into the glass first, if preferred,

Testing for Albumin by Nitric Acid.

and the acid may then be allowed to pass down the side
and under the urine. The result is the same, but the former
is somewhat more easily practiced.

When nitric acid is allowed to underlie mormal urine,
there appears between the urine and the acid a érown ring
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CAL EXAMINATION THE

42 PRA OF URINE.

commingled with the entire mass of fluid and thus lost to view, although

not actually dissolved. After some hours have elapsed these amorphous

acid urates are completely decomposed by a further action of the nitric
acid, and uric acid is then deposited as a characteristic crystalline sedi-
ment. Further difficulty arises w
small quantity of albumin coexists with an

ere, as occasionally happens in very

severe cases of fever,

excess of acid urates. In these cases the urine is of high specific

gravity, and the line of albumin, lying immediately on the acid, may be

cured by the broader band and cloud of urates. The difficulty from |

this source is dim luted with two or three parts

vn on page 52 is carefully carried
searcely possible,

added that T

lers that the *cloud of

acid urates here referred to is 1 ates, hut | ate of uric acid.®

ze ' brought into view toward the upper part of the

s muctn, Whether it be
havior is very different
ch appears just above the line of junction of

column of urine is regarded by Dr. Roberts

acid urates or hydrate of uric acid or mucin, i

t of

Irom

bumin, w!

the two

methed of perform

3 g the nitric acid test operates equally

well with serum

imin, acid-albumin, and alkali-albumin, and there-
fore obviates the possibility of the source of error referred to on page
37, originally pointed out by Bence Jones—first, that, if albuminous

I

cipitatic

un

acidified by a small quantity of acid, asa drop or two, no pre-

14 :ﬁ a

bumin takes place ; also, that arising from the addition of

too large a quantity, as an equal bulk, of acid, when the mixture may _
in like manner remain perfectly clear. Roberts says he has known the {
latter fallacy to cause the concealment of albumin in urine for months, |
1 a case of Bright’s disease, |
4. Occasionally, also, it happens that a urine is so highly concen- _.
trated—so highly charged with urea —that the simple addition of nitric
acid causes a precipitation of crystals of nitrate of urea at the junction |
* Thudichum, J. L. W_, ¢ Pathology of the Urine,” 2d edition, Lon-
don, 1877, p. 377.
+ Roberts on ** Tests for Albumin in Urine,”” Medical Chronicle, Oct., i

1884, p. 1.
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PRACTICAL

44 EXAMINATION OF THE URINE.

to be extremely delicate tests; some more delicate even

than the heat test applied in the most careful manner, and

-

very much more delicate than the nitric acid test, An
objection, however, which holds ag
of the reagents is, that t
1in, and althoug
hable from albumin by the :
itions or addition
bility of the

As the result of a careful study of these tests, based upc

nst the most delicate

recipitate other substances

1 these substances are

ey

besides alb

ner-

ally disting

1 of certain

steps, it dare not be said that the
is not weakened thereby.

pre

experiment and clinical application, I have come to the

151c

that, for the present at least, it is safer to rely

ion with the heat and acid tests,
g or extending results attained by
ich use is, however, of the greatest importance;

yon them in ¢

with a view to confirmi

the latter. !
and 1 shall, therefore, now consider the most delicate of
them, including the method of their application, and the
precautions to be observed in rendering them reliable.
Those I deem most worthy of consideration are in the order
in which I have found them most delicate: Picric acid, so-

dium tungstate

Iy -mercuric iodid

ith citric acid, potas

¥ The first equal in de
cacy that one arranges them in any order at some risk, and I must
confess to not invar having found them delicate in the order
‘he experiments of Dr, George Oliver, of London, show that

ee named of these agents are so near

named.
any one of these used in solution ru_ the contact method, will precipi-
tate 1 part of albumin in 20,000 of urine. Idr. Henry B. Millard"

experiments go to show that Tanret's test will show very easily 1
part of albumin in 200,000 parts of urine; that his own test of phenic
acid and potash will show the same even more easily; that the nitric-
magnesian test will exhibit I in 150,000, and that heat and nitric acid
will each show t part in 100,000, heat being more sensitive than
nitric acid. (Millard, * Bright's Disease," 3d ed., 1892, p. 85.)
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IINATION

OF THE URINE.
and if not clear when obtained should be rendered so by filtration, or

the processes desc

»ed on p. 42.

2. Urates, peptones, vegetable alkaloic
are all precipitated
are promptly

the boil

ine, morphia, ete.,
t the point of contact but
issolved by a degree of heat much lower than that of

appears in the urine after the

cric acid solution

-point. Quinine promptly
i < I Py

administration of ten

portion

réagent
solut m says that t
cipitates also the mucin which exists in

tated from urine by
picric ac erted fre the srine

uble tn
Aeal. He is not su d is view by others, notably by Roberts*
Oliver,

Sodium Tungstate with Citric Acid.—This solution is made by
mixing equal §

ion of sodium tungstate (1 to 4)
and a saturated solution of citrie acid (1oto 6), Ithas a specifie ﬂnh...ﬂ—m.
of 1214, and is best used by the

ying method. It is a test of
te in my hands as picric acid, and
tage over picric acid of not precipitating quinine from its

solution, but, |

extreme delicacy, qui
has the ad

e the picric acid, precipitates acid urates, peptones, and
mucin, which are also promptly dissipated by he

The Potassio-Mercuric [odide.—This test was suggested by M,

Charles Tanret, of P

ris, and is regarded by Dr. Oliver as the most sen-
i sitive test known, discovering, like the picric acid and sodium tungstate,
1 part of albumin in 20,000 of urine, while Millard says it will recog-
nize I part in 200,c00 of urine. In my own experiments, however, I
have several times failed with the mercuric iodide when I succeeded
both with picric acid and sodium tung

ate. T am inclined to believe

* Loc. 2.«..1. 3
1 On “ Bedside Urine
note.
1 Op. citat., p. 63.

:sting,” 3d Ed., London, 1885, p. 111,
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PRACTICAL EXAMINATION OF

THE URINE.

the alk

foids, but it may throw down acid urates.* Tt is fully as delicate

5 operation that the

ists of a pint of a saturated solution of common salt to which is
wn ounce of hydrochloric acid, and the whole filtered, is

acid, but much 1

s 50 than heat.

1 Spe
advant:
corrosive, and therefore much
ments have be f;

by Roberts himself

and 15 used

y the contact method. It

has the nitric acid in that

it is less caustic and
asanterto work with, but recent experi-
cious, and it is now, I believe, r

show

arded

s unsatisfactory.

erts has suggested
fication of a test
ed in saturating the
g the liquid for

s of 1 volume of strong

Roberts’s Nitric Magnesian Test.—Dr. Rol

itric acid test, really a mo

albumin with nitric acid.

c acid and g5 «

a saturated solu

n of sulpba'e of magnesium.
s, he says, is more prompt and sensitive than pure nitric acid, and its
reaction in regard to albumin, mucin, and peptone is similar. It forms
a watery, clear solution, which does not fume, nor stair , mor burn the
less strongly than the pure acid on the colori g matter of
the urine, and may be carried in a corked boule w
dent. Tthas received the highest |

risk of acci-
ise from Dr. Henry B. Millard, who
cacy, accuracy, and facility of employment, it
is among the most satisfactory tesis he has used, det

h le

says that, as regards d

ting less than 1
part in 150,000 of water, but he regards as more sensilive his own Lest
of phenic and acetic acids and Tanret's mercuric iodide. The nitric
magnesian fluid has a specific gravity of 1240, and is used by the con-
tact method. It cannot be used with urine clarified by liquor potasse,

*# Dr. George Johnson claims that it, in common with all tests which
require the combination or addition of acelic or citric acid, does give
with mucin of normal urine an opalescence or haziness not distinguish-
able from that caused by a minute trace of albumin.

t Lec. cit., p. L.
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50 PRACTICAL EXAMINATION OF THE URINE.

a minute or so, the test-papers are removed, and the trans-
parent solution is ready for testing.

The pipette containing the suspected urine is held in a
vertical position over the tube, and the urine is delivered
in drops. If four drops of urine added to the mercuric
solution, and six to the ferrocyanic, ¥ do not produce a
frace of milkiness when the contentsof the tube are viewed
against a dark background, it may safely be inferred that
if albumin is present it is in so small a quantity that nitric
acid, applied after the contact method for one minute,
will not discover it. If a slight milkiness is apparent, it
will represent a trace of albumin detectable by nitric acid.

If there is no response, the dropping should be contin-
ued, and, if instead of four drops of the mercuric and six
of the ferrocyanic solution there be required 1o of the

former and 15 of the latter to produce an appreciable
opacity, it will indicate a quantity which can readily be
shown by heat and acidulation. If zo of the former and
3o of the latter are required, it indicates a trace of albumin
which can be shown only by earefe/ acidulation and sud-
sequent boiling.

In the case of the mercurie test, if a reaction occurs, the
solution should be boiled so as to prove the presence or
absence of one of the diffusible proteids, peptone, or hemi-
albumose. If the opacity is unaffected by heat, or is
intensified by 1it, it is caused by albumin, but if it is
diminished or entirely removed, presumptive evidence is
afforded of the presence of a peptoid body, either alone or
in conjunction with albumin, The mercuric test, supple-

# The ferrocyanic solution should be allowed a minute in which to
develop the reaction from a trace of albumin.
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PRACTICAL

LAMINATION OF

Many who have tested urine for albumin by the ordinary
heat and acid test will have observed that after boiling the
clear urine and adding a few drops of nitric acid, the
Iting fluid will be apparently clear, but upon setting
1side the urine thus treated, say for twelve hours, or until
the next morning, there will sometimes be found a small

. Supposing the urine before testing to have been
..__._.n_._____...._.n..._-_ t

uric acid ; 3d, nitrate of urea

is deposit is either, 1st,

acid urates ; z2d,
bumin. The jirss
he neutral urates by
ic acid added ; the second by a further action of the

; 4th, a
sition of

arise from a partial decomj

the

acid upon the acid urates, and a resulting complete separa-

tion of ti with

uric acid from the sodium, potassium, etec.
] ¥ 3

which it was combined ; the #ird is found only when the
urine happens to be highly concentrated and contains an
unusual proportion of urea. The second and #hird have
well-known forms of crystallization by which they can be
easily recognize

under the microscope, but the acid urates
and albumin are both amorphous and cannot therefore be
thus distinguished. 4%, however, excepd albumin, disap-
pear on the reapplication of heat. In all instances, there-
fore, urine which has been tried by heat and nitric acid, in
which, after cooling and standing from six to twelve hours,
a sediment is present, should be boiled again ; and if the
sediment is not dissolved after such ebullition, it is albu-
min,

Author's Method.—My own method, therefore, of
examining a specimen of urine for albumin is invariably
as follows :

I. Unless perfectly clear, it is first filtered, and if not
rendered clear by filtration, it is clarified by strong alka-
lies, or the magnesian fluid, according to the directions on
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PRACTICAL EXAMINATION OF THE URINE.

or the contact method, although the latter is always useful

in that it affords one means of approximately estimating
the amount of albumin.*

Quaniitative Estimation of Albumin.
Gravimetric Method.—It is a matter of extreme im-
portance in the course of Bright's disease that we should
be able to compare the quanti y of albumin contained in

* The following observation by Dr. C. E. Brown-Séquard, in the first

number of Archives of Scientific and Practical Medicine (1873),
illustrates some of the difficul

es occasionally encountered in this ordi-
narily very simple process of testing for albumin : “ If we first test, by
heat, urine containi nmin
rally acid), we

fter having ascertained that it is natu-
the least precipitate ; and if we add nitric
d become somewhat cold, we may yet
itation of albumin. Bus if we boil a second time that
ed urine, Zhe soli

not fi
NOw aci

calion of albumin queickly takes place,
and a precipitate soon appears.”

He further says: “ In three cases in which the microscope showed
tubular casts in the urine, the albumin contained by this fluid was so
modified by the heat that if the urine (which was naturally acid) was
boiled frs, the addition of nitric acid in small or in large quantity, at a
low temperature or at the degree of bailing, produced no solidification
of that proteid substance. But when I added either a small ora large
quantity of nitric acid to the fresh smdoifed urine and then boiled it, the
ordinary coagulation took place, and after some time of rest, the ordi-
nary precipitate appeared. It is evident, therefore, that there is some-
times in the urine a kind of albumin which loses its coagulability by
boiling.”

The lesson from these facts is that it would seem necessary to apply the
heat and acid tests dosk wways, that is, the acid should first be added to the
urine and the mixture then boiled, as well as that the urine should be
first boiled and the acid then added, I believe, however, if the method
above described is carefully carried out, albumin cannot be overlooked.
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PRACTICAL EXAMINATION OF THE URINE.

lines to which the precipitate reaches indicates one gram
of albumin in one litre of urine.

Approximate Estimation with Nitric Acid.

e following
methed

means of Heller's
and Ultzmann. According
zone of albumin has the depth of from 2 to 3

pproximate quantitative estimation
id method is given by Hofma
to them, if the w

tric

mm. (% to

cl

ate and faintly white i
arance, and appears ¢

color, has no

ranul arly defined only when placed

than L per cent., v ually

If the zone is 4 to 6 mm, (1 to 1 inch) in depth, granular,

4
Jue, and i without a dark background, the

round, tl

to } per cent. If, however, the zone of

1sider

1 flocculent, and sinks in more or less

» and when by stirring the albumin by
of a glass rod the mixture
ance of so

es to the betto

sumes the consistence and appea
1, then the quantity is very large, 1 #o0 2 per cent.
Oliver's Approximate Method.—A better
that =nily suggested by Dr, (
the a n from a

antitative method is
ver. [t consists in precipitating all
tity of uri

by a mercuric test-paper,
g the resulting diminished transpare ¥ with that produced
by coagulating the

bumin from a standard solution containing ' of

Ibumin. This degree of turbidity is imitated by a
rd solution made with alumina precipitated by ammonia, which
therefore represents Y; per cent. albumin, Tt i placed in hermetically
sealed tubes of the required size. The test is applied as follows: Into
a flattened test-tube, graduated to 200 minims, in 10 minim divisions,
are poured 20 minims of urine, and a potassio-mercuric iodide test-
paper is dropped into the tube. Tt is then well shaken, snd the
resulting turbidity is tested by placing behind the tube a card on which
lines of various degrees of thickness are printed. 1If the opacity is
such as to obscure the lines completely, water is to be freely added,
say to 60 minims in all, the tube again shaken, and the test made with
the card. If the opacity is still greater than that of the standard solu-
tion, as determined by placing the ruled card hehind each, water is to be
cautiously added, 10 minims at a time, until the opacity of the mixture
corresponds exactly with that of the standard solution, A comparison

I per cent. of

standa
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PRACTICAL

EXAMINATION OF THE URINE.

Other Profeids Found in Urine.
It has long been recognized that modifications of albu-
min occur in urine, either alone or in association with it,
but since the introduction of the delicate tests, more

attention has been paid t
constant of these is:—
Serum-globulin, Globulin, or Paraglobulin.—
Globulin ost always associated with serum-albumin,
from which it may be separated by Pohl's method as fol-
lows: Render the urine slightly alkaline by ammonium

subject. Among the most

hydrate, and after several hours fi
phates. T
phate in the proportion of one volume to one volume of
the filtrate. If a precipitate forms it is globulin.

ter to separate the phos-

1en add saturated solution of ammonium sul-

Globulin is also separated by diluting the urine, after
filtration, until the specific gravity is roo3 or 1002, Oceca-
sionally a cloudiness appears immediately, due to the sepa-
ration of some of the globulin. But it is completely
separated by passing a stream of carbonic acid through the
dilute fluid, for from 2 to 4 hours. In from 24 to 48 hours
the globulin falls to the bottom as a milk-white floceulent,
substance. The supernatant fluid contains the albumin,
Should the urine be neutral or alkaline, it must be
rendered slightly acid by a few drops of dilute acetic
acid.

This test is based upon the fact, that globulin is held
in solution by the sodium chloride, and other neutral salts
always present in the urine. When urines are largely
diluted with moderately pure water, the percentage of
neutral salts is so reduced that the globulin falls out of
solution.
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6o PRACTICAL EXAMINATION OF THE URINE

his earlier observat

ms with the acid, he mistook mucin for

a trace of albumin.* Dr. Roberts and Dr. Millard also
include picric acid among

: precipitants of mucin.
To Test for Mucin.—The tests usually employed for
mic

1 are cit .

> and acetic acids used by the cont:
method, the acid being i

ced first. It is also precipi-
JSust above the point of contact

ly makes its appearance, con-

trasting with the opaque white coagulum of albumin.
When albumin and mucin are both present, the latter
appears at the upper part

Ibumin

the c«

I imn of urine, while the
fined to the point of contact between the
two fluids. . It di

ers from the somewhat similar white
posit of acid urates in that it is not dissipated by heat.
Or the fi d may be followed : —

To one volume of urine add three of strong alcohol and
allow to stand for several

owing met

rs, when mucin and all albu-

yitated.

10

minous bodies will have prec ilter and wash the

recipitate with alcohol, then treat it with warm water.

The filtrate, which should contain the mucin, is then
strongly acidified with acetic acid, and if turbidity results

it is due to mucin. Or the contact method may be used
with acetic or citric acids.

The Mucin Reaction of Normal Urine,—Dr. Oliver claims that
even when a normal urine is underlaid by citric acid solution, there
appears in the course of several minutes, along the plane of contact
of the two »a delicate whitish zone which becomes gradually more
pronounced, and which is mucin. This reaction, concentrated Ly the
contact method, becomes, when the precipitate is diffused thronghout the

*4On Bedside Urine Testing.” Third edition, London, 1885, p.
111, note.
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PRACTICAL EXAMINATION OF " URINE.

Peptone.—The frequent occurrence of peptone in urine
has rendered it one of the most important of the possible
constitutents demanding attention. Much has been lately
added to our knowledge of peptonuria, but it is possible
that further changes will be made in such knowledge before
it is complete.

It is well known that peptone is a proteid substance

which is the final result of gastric and pancreatic digestion.

It may also be produced from albumin by the continued
action of acids : ies, and it is said, also, by the
decomposing action of bacteria, as well as the long-
continued operation of a temperature of 268° to 290° F,
letween albumin at the beginning and peptone at the end
of the process of albuminous digestion there are certain
intermediate bodies collectively known as eldumoses, of

ich the most im are syntonin (acid albumin) the
product of neutralization, and propeptone or hemialbu-
mose. These substances may likewise be the product of
bacterial organisms, and it is through these agencies, as for

ample the pyogenic organisms, that they 1 1y be pro-
duced in the urine. hey may doubtless, however, also
be secreted by the kidneys from the blood, into which they
are introduced in various morbid states, especially suppu-
rative affections, phosphorus poisoning and typhus fever,
tuberculosis and other diseases named below under * clini-
cal significance of peptonuria.”

Peptone differs from albumin and propeptone in that it
is nof precipitated by heat or nitric acid, by acetic acid
combined with chloride of sodium, or with cyanide of
potassium. Like albumin and propeptone, it is precipi-
tated by tannin, corrosive sublimate, phosphortungstic




suun jo juswyeary Lreurmiaid auwos aambar yoym asoi
a1e suoydad 10 1597 3saq oy —'auoidad Joj SISITL
-saps1ouyoy £q umoys isay sem se ‘snd jo jusmus
-uED JUEISUOD B SI 31 PUE ‘31 JO S90E1} uigjuod Lpoq 3y
jo sugfio snowrea 3y} ‘003 ‘yieay Suung CZIMAWEPY
pue ‘A ‘zsold 4q pafae uaaq sey Isiaaal aY) ySnoyife
‘poo[q 3y} uf upwnqEe jo aseid oy Surym jo apqedesul
s1 pue ‘uepdiosqy fo 120 Lye 2y w1 ‘UOHE[OLD 3y) ojul
PaqIosqE S 11 JuawWioul A} J¥ UNUNG[E 03Ul PAjlaAuod S|
)1 Jey) “A10J23943 “Wads pjnoA 3] “POO) snoulmnq e jo uon
-525u1-1240 WOJ POOJ( 311 01U PAONPOIIUL UII] AT fewm
YOIy SS90Xd [EwWS Aue urelal o} meadde osfe suedio asay ],
-Apoq a3 jo suedio snouea £q dn uaye; s1 aWOS I[IM
‘auun a3 w1 Sunreaddear vontodoid urwieow ‘f1yonb L13a
11 wouy steaddesip 31 ‘poojq 2yl ojul pajoaluy  °11 jo sadeny
jng sulgiuod uiaa [epod ay uonsadip Suunp uwoss pue
‘5uun [ewiou 10 poolq Ayipeay ur juasaid jou s auoydag
‘urwnqqe jo eapy
B SI 3L Jey) ‘sl IBI—YES 0) 1e8ns adesd se ununge o3

uone[a1 dwes ay} sivaq suoydad Jewd paysadins uaaq sey 1]
“1a[01A 10 Pol T SIDUEISWNDID OU JIPUN—UOLEIO[0 3nyq
2 £juo seonpoid uimnge ays ‘suoidadord Aq pareys st
uonoear siyy, Apdwoid s| uodsas coor ut jred 1 se yeam

SE UOLN[OS B 18Ul 3 St aeanep og -aofp4 e L[eadss
1 N 2P O% It [1et

pue ‘ping =43 JO UonEIo[0d Em_._w. ....H_ pasealoul si uon
a1 ,,19401q ,, PA[[EI-0S 51U} JO SSOUIANISUIS Y, -1addoo

JO 3[ES 9] ® puB 2jeIpAY J1POS 13LM 2YLS sUONN[OS S|
uonaeal ajdind ayy £q paziiajorieyd 13YNy S1 3] ‘Funyeay
£q poajossipai st 31 sjuafeal daay) A £Lq parendad
uayMm Jng { unungpe 10§ §)s93 AE#P pasadins Lpusoar ayy
Suowe Suitaq sa1y 158 213 ‘proe Judid puE IpIPoL JHUNDISW
-oissepod “ayesfuny mnipos £q pue Quafeal s,uoi ‘plE

€9 S NOLdAd

T




?# PRACTICAL EXAMINATION OF THE URINE.

suspected to contain it.

For these we are chiefly indebted
to Hofmeister

The simplest is the

Lhosphor- Tungstate  Test.—(1) The urine is decolor-
ized and freed from mucin and phosphates by treating say
half a litre or about a pint with solution of neutral acetate
of lead until the thick flocculent precipitate ceases to form.
It is then filtered.

(2) Toa portion of the filtrate add acetic acid and a few
drops of a solution of ferrocyanide of potassium. Should
there be a cloudiness or precipitate it is due to albumin
and the addition should be continued as long as a precipi-
tate occurs.  The albumin must be removed by filtration

(3) Add to a portion of the filtrate about one-fifth its
bulk of concentrated acetic acid, and then phosphortungstic
acid acidulated with acetie acid.t If the fluid remains
clear after standing some time, it does not contain pep-
tone. Should, however, after the lapse of 10 minutes, a
cloudiness appear, peptone is present.

The Biuret Test—Treat the urine with acetate of lead, filter, and
add to the entire filtrate concentrated solution of tannic acid, so long as
a precipitate takes place. Throw the latter, after 24 hours, on a filter,
and wash it with water in which tannic acid and magnesium sulphate
are dissolved. The precipitate is now thoroughly rubbed up in a cap-
sule with saturated baryta water, and after the addition of a fragment of
solid baryta, retained at a boiling temperature for a few minutes. If care

¥ Neubauer and Vogel, 8th ed., 1881, p. 138, and Zeltschrift fiir
Physiol. Chemie, 5,73.

T The solution of phosphortungstic acid is made by adding to a boil-
ing watery solution of tungstate of sodium, enough phosphoric acid to
produce an acid reaction. Afier cooling, the fluid is to be made strongly

acid with acetic or hydrochloric acid, and, after standing one day
filtered.
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60 PRACTICAL EXAMINATION OF THE URINE.

phosphates forms, while above this, if peptones are present,
a delicate rose-colored halo will float. Should the pep-
tones be mixed with albumin, the halo will be purple.

Randolph's Test with Acid Mercuric Nitrate and Potas-
sium Jodide.—This test, suggested by the late Dr, N.
Archer Randolph, of Philadelphia, is based upon the fact,
that if Millon’s # reagent be added to an aqueous solution
of iodide of potassium, a red precipitate of mercuric iodide
results, but if peptone or bile acids are present, the precipi-
tate is yellow. To 5 c.c. of urine, which must be cold and
but faintly acid, add two drops of a saturated solution of
iodide of potassium and then 3 or 4 drops of Millon's
reagent, when, if peptones or bile acids are present, a
yellow precipitate falls. Then the question as to whether
it be bile acids or peptones must be settled by the tests for
the former.

The Clinical Significance of Peptonuria.—The
instances in which peptonuria occurs are numerous. The
best determined fact with regard to it is that discovered by
Maixner, that it is always present when pus corpuscles are
disintegrating somewhere in the body, and in most of the
diseased states in which it has been found, such a condition
of affairs has been probable. It has been especially studied
by Maixner, v. Jaksch, Fenomenow, and Pacancowski.
Among the diseases in which it has been found may be
named typhoid fever, variola, scarlatina, miliary tubercu-
losis, erysipelas, acute arthritis, pulmonary tuberculosis,
gangrene of the lungs, croupous pneumonia, purulent

* To make Millon’s reagent, dissolve one part by weight of quick-
silver, by the aid of warmth, in one part by weight of concentrated
nitric acid, and dilute with an equal volume of water,
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FRACTICAL EXAMINATION OF THE URINE.

therefore, abundantly present along with albumin in the
gastric and intestina

contents, and, unlike peptone, is also
found in the blood during digestion. It was first found
by Bence Jones in the urine in a

se of osteomalacia, and
later by Kiihne in another case of the same disease.

Hemialbumose, like albumin, is insoluble in aleohol ;
sparingly soluble in cold water, but very easily in hot
water and water containing only traces of acids, alkalies,
or salts. It is not, therefore, precipitated by heat from its
watery solution, as is albumin, but if the solution be made
strongly acid and concentrated salt solution be added
thereto, hemialbumose is precipitated. If the cloudy fluid
be now heated, it becomes transparent, but again turbid
on cooling. A further large addition of salt maintains the
precipitate in spite of heating. Hemialbumose is precipi-
tated by pure nitric acid, but redissolved with the produc-
tion of an intense yellow color on being heated, and
reprecipitates on cooling. An excess of nitric acid, redis-
solves the precipitate even in the cold, with the production
of the same orange-red color.

In these respects hemialbumose differs strikingly from
both peptone and albumin. It is like peptone in that it
exhibits the biuret reaction with an alkali and salt of
copper. Like albumin, it is precipitated by adding first
acetic acid and then ferrocyanide of potassium; also by
phosphor-molybdanic, phosphor-wolframie, tannic, and
picric acids, the precipitate, except that with picric acid
being undissolved by warmth,

To test the presence of Hemialbumose, the albu-
min must first be removed. This is accomplished by acidi-
fying the urine with a few drops of acetic acid, adding
about one-sixth its volume of concentrated salt solution,
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jo PRACTICAL EXAMINATION OF THE URINE.

phates and carbonat
salts the |

of the alkalies), since they take away from these i

ases.  The combination of albumin with a base is called an
albuminate, that of albumin with an acid, ac

lerm

peci

plied to the con
acids,
If t

ation with an alkali, the insolubl

acid be withdrawn from an :

: same thing happens when a dissolved
acid.

in alkalies and acids

salts, Albumin
differ from each ol

er also in that albumin is easily
converte

bum

while peptone is not.
ibrin,

er in water, like
or in dilute cold aci
like

umi

mose, a

albumin, nor in t solution

Mucin, lil

precipitable

, 15 ot solu

e in water, but is in

alkalies and st

g mineral acids; on the other hand, it is not soluble

in dilute r
Hmem,

1g ids, nor in concentrated o

ranic acids,

obin and miethzmoglobin are recognizable by their color.

|
VIII. Sucars Fousp v URINE.

Glucose, C.H,,0,. {

While the assertion of Briicke and Bence Jones that glu- |
cose is present to a slight degree even in normal urine |
has been quite generally accepted, and has apparently been
confirmed by the more recent researches of Dr. Yavy,* of
London, it has been contradicted by Seegen, and very
careful investigations by my colleague, Professor Wormley,
confirm the results of Seegen. ¥ Dr. George Johnson, }

* Favy, “ Points Connected with Diabetes,” London, 1879,
T Seegen, « Der Diabetes Mellitus,” 2 Aufl,, s. 234.
1 Johnson, G., Brit. Med. Jour., Jan. 8, 1887.
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PRACTICAL EXAMINATION OF THE URINE.
.

The Copper Tesis.
The copper tests depend upon the power which grape-
sugar possesses of reducing the oxide of copper to a lower
state of oxidation. The oldest of these tests is Trommer’s,
in which the oxide of copper is set free at the time of its
application by liquor potasse or sodw, in excess.

Trommer’s Test.—1. To 40r 5 c. c. of the suspected
urine, add one quarter its bulk of liquor potasse or
sode. Then add drop by drop of a 10 per cent. solution
of cupric oxide. On adding the first drop, a blue precipi-
tate of hydrated cupric protoxide occurs, which, if sugar
is present, is redissolved on agitating the mixture., 'This is .
presumptive evidence of the presence of sugar, but is not
relied upon. The addition of the copper solution is
continued until a slight excess has been added and the
precipitate is no longer dissolved. The mixture is then
doiled for a few seconds, and if sugar is present, a copious
precipitate of yellow cuprous hydroxide takes place. This
subsequently loses its water and becomes the red CUPrOuS
oxtde which falls to the bottom or sides of the test-tube, to |
which it often closely adheres. _

If more than 5 to 1o drops of the cupric oxide are
required to produce the turbidity, dilute a portion of the
urine with 4 or g volumes of water and reapply the test as
before.

The precise reaction is not known.

2. A second similarly prepared mixture of these ingredi-
ents may be made and set aside without the addition of
heat, for from six to twenty-four hours. If sugar is present
a similar precipitate of suboxide of copper will take place.
If the reaction is at all doubtful it is important that this
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PRACTICAL

XAMINATION OF THE URINE.

is almost the sole source of error, and z2his may be
suspected when the urine is dark colorea or scanty, saccha-
rine urines being for the most part light hued and coprous.
On the other

ind, a small ambunt of sugar may be present
in urine and fail to reduce the oxide in the presence of
certain other substances. Dr. Beale* has shown that am-
m chloride, ammonium urate, and other ammoniacal
1pounds have this latter effect ; and not only albumin but
organic substances general
pep

» including creatin, creatinin,
peptones, urinary coloring matters, etc., act simi-
larly. When these partial reductions occur, a yellowish-
green precipitate resi

s. Attention should be paid to the
specific gravity, to the fact that a precipitate of the phos-
phates always takes place which must not be mistaken for
the suboxide, while the disappearance of ti

blue color
and the substitution of a yellowish tinge is also not to be
mistaken for a precipitate. A yellowish precipitate, how-
ever, does indicate a partial reduction either by some other
organic substance or by the sugar itself, and demands that
the urine should be subjected to the bismuth or fermenta-
tion test, or, if absolute accuracy is required, to Briicke's
process, described on page 87.
When proper precautions are observed, reliable results
may be expected with Trommer's test with saccharine
urines containing 24 of 1 per cent.

Salkowski's Modification of Trommer's Test. Solufion r.—
Dissolve 100 grams of sodic hydrate, purified in sticks, in 300 c.c. dis-
tilled water. If there is any sediment carefully decant the solution,

Solution 2.—Cupric sulphate, chemically pure, Io grams in 100
c.c. distilled water. To g c.c. urine add 3 cc. of solution 1 in an

# ¢ Kidney Diseases and Urinary Deposits,” p. 246.
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._—& PRACTICAL EXAMINATION OF THE URINE.

soda of specific gravity 1.14 and into this basic solution
the copper solution is poured, a little at a time. The clear
:d fluid is diluted to 1 litre, or 1000 c.c.

1o c.c. of this solution will be reduced by .o5 gram, or

mi

5o milligrams, of diabetic sugar. If the Fehling’s solution

is to be kept some time, it is absolutely ntial that it

should be placed in smaller bottles holding 40-80 grams,
sealed, and kept in the cellar.

Still greater security may be obtained by dissolving the
cupric sulphate in 500 c.c. water, diluting the tartrate salt
and potash to 500 c.c., and keeping the two solutions

rately in rubber-stopped bottles. Equal volumes of

the two solutions are united when needed for use.

With a view to avoiding the well-known defect of Fehl-
ing's solution—its tendency to spoil on keeping—Schmiede-
burg suggested the substitution of 15 grams pure mannite
for the sodic tartrate. The mannite should first be dis-
solved in 100 c.c. of water and 500 grams solution caustic
soda, sp. gr. 1145, and the solution completed as above,
My experience with this solution fully confirms Schmiede-
burg’s statement, and I strongly commend it.

Fehling's Solution with Glycerine.—With the same
end in view, gly
grams of pure cupric sulphate in 200 c.c. of pure water,
add 175 c.c. of pure glycerine, and mix thoroughly. 2. Dis-
solve 130 grams KHO in 500 c.c. water. Then add
slowly solution 1 to solution 2, and dilute the whole to
1000 c.¢. The solution is used as is Fehling's.

Pavy's Solution consists of—

-erine is used, as follows: Dissolve 34.652

Cupeie salphsate, . . ..e o de o us 320 grains.
Neutral potassic tartrate, . . . . . . 640 grains,
Caustic potash, . . . . . . . . . . 1280 grains,

Distilled water, . . . . . . . . . . 2o fluidounces.
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7 ICAL EXAMINATION OF THE URINE.

of heat this acid oxidizes at the expense of the protoxide
of copper, and the suboxide is precipitated ; hence the
necessity of boiling a solution before adding the suspected
fluid. I have sometimes noted that boiling a spoiled undi-
luted Fehling solution does not reduce the copper, while
from the diluted solution, when boiled, the suboxide is
thrown down ; so that boiling a di/uted Fehling's solution
becomes a more delicate test of its quality than boiling the
undiluted solution. All possibility of such source of error
may be avoided by keeping the solution of copper separate
from that of the potassic tartrate in the caustic soda solu-
tion, and mixing them at the moment they are required
for use.

The delicacy of Fehling's test is said to be o.ocor per
cent. glucose in water. With glucose in urine it is less
delicate, but still in my hands it is the most delicate and
reliable test available.

It will be noted that in the use of Fehling's and Pavy's
copper solutions an excess of the test fluid is always used,
while in the method described as Trommer's, the effect of
adding too much may be to produce a yellow sediment and
coloration on boiling with any urine, especially on cooling.
It occasionally happens, also, when Fehling's solution is
used, that no reaction occurs until considerable urine
has been added and the mixture cools down after the boil-
ing, when a yellowness or milkiness makes its appearance.
Dr. Roberts * believes this reaction due to sugar. But
this is at least doubtful, for I have known it to occur in
urine which, when treated by Briicke’s process, presently to
be described, was found to be without a trace of sugar.

# « Urinary and Renal Diseases,” Amer. ed., 1879, p. 190.
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8o PRACTICAL EXAMINATION OF THE URINE.

hand, but half a cubic centimetre i1s used, it will have con-
tained 1 per cent., one quarter of a cubic centimetre, 2 per
cent., and so on.

If the proportion of sugar is large, as indicated by the
specific gravity or qualitative test, the urine should be
diluted with nine parts of water, and the result rultiplied
by 10,
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PRACTICAL EXAMINATION OF THE URIN
happened the quantity of urine used will have contained
just half a grain of sugar.

Greater precision may be obtained by the use of the
burette and stand shown in Figure 7. Ten cubic centi-
metres of Fehling’s solution are placed in a porcelain cap-
sule and diluted with 4o c.c. of distilled water. Fill the
burette to 50 c.c. with urine diluted from 35 or 1o times,

according to the proportion of sugar estimated by a
preliminary trial. The capsule containing the diluted
ing’s solution should be placed on a wire gauze and

a gas flame or spirit lamp, when half a c.c. of
owed to fall into the hot solution from the

burette, imediately a yellow or red precipitat  fall.

This is allowed to subside, and if any blue color remains

1

the urine is cautiously added, the solution being kept hot,

til all the blue color disappears. The titration must be
repeated, if necessary, until the exact point of disappear-

e is ascertained and noted. If 5 c.c. of the urine are

d to decolorize 10 c.c. of Fehling’s solution, the 5 c.c.
of urine will have contained exactly this quantity, that is,
-5 gram, since 1o c.c. of Fehling's solution corresponds
to .05 gram of sugar. If now the urine has been diluted
fo times, the 5 c.c. will contain .5 gram sugar, and oo
c.c. will contain 10 grams or 10 per cent. Pavy’ssolution

may be used similarly.

Cupric Test Pellets.—These were first suggested by Dr. Pavy at
a meeting of the Clinical Society of London, in January, 1880, and
were first made in this country by McKelway, of FPhiladelphia, at the

sugpes Joseph Neff®* They contain the elements of Feh-

* New York Medical Record, March 23, 1880,
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w.+ FRACTICAL EXAMINATION OF THE URINE.

Dissolve the potassic sodic tartrate and potash together in a portion
of the water, and the cupric sulphate with the aid of heat in another
portion ; pour the solution of cu pric sulphate into the mixture of potassic
sodic tartrate and pol wheh ¢ mmonia, and finally, with
water, bring t i

Ten c.e. of the ) ; n or 50 milligrams of
sugar, is a convenient anti rork wi 1 does not call for the
employment of i i
the evolved a i In performing the a alysis twice the vola
water is ed to the 10 c.c. of test employed.

It should be stated that H and Sutton assert that
by this methed the ratio of reduction is serionsly influenced by the

amount of fixed alks sent and by the stre  ammonia.

Purdy's Modification.—Dr, ( les W. Purdy sabstitutes in his

rin for lic tartrate lving the eupric

e glycerin, while the

sh is dissolve ) » fwo solutions are

then mixe onia add r e litre, the whole filtered, and

the volume increased. Ten c.c. s solution correspond to .05 gram
or 50 milligrams of sugar. If the E h system is used the
tartrate is substituted by hall an ounce of glycerin and the amn

reduced to five and a half cunces, One ounce of this solution is reduced

by one-fourth of a grain of grape sugar.

Cupric Test Paper.—Dr. Oliver | also constructed a cupric test-
paper with tartrate of cuprammonium, this salt b ing selected as the
only one which is permanent on exposure to the air, and the only one
that is stable w iled with an alkaline carbonate as well as with a
caustic alkali,

The test-paper is a compound one, cons sting of one charged with
the reagent and the other with sodium carbonate, the two being united
by a thin layer of rubber,

To Use.—1. Drop a test-paper into 60 minims of soft or distilled
water. 2. Boil for a few seconds until the water assumes a greenish
tint. 3. Remove the papers. 4. Reboil the solution, and then add one
drop of the suspected urine, 5. If glucose be present, reduction will
take place without further application of heat, though, il preferred, the
boiling may be continued and the reaction hastened. In any case, il
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-TICAL EXAMINATION OF THE URINE

grains to the fluidounce. The method recommended by
Dr. Roberts 15 as follows: Four ounces of the saccharine
urine are put in a 1z-ounce bottle, and a piece of com-
pressed yeast, as large as a small walnut, is added. The
bottle is then covered with a nicked cork to permit the
escape of the carbonic acid, and set aside on a mantelpiece
or other warm place. Beside it is placed a tightly-corked
4-ounce vial, filled with the same urine, but without any
yeast. In eighteen to twenty-four hours fermentation will
be complete, and the scum cleared off or subsided. The
specific gravity of the decanted fermented urine is then
taken ; at the same time, that of the unfermented urine,
and a comparison made. While some time is required
to complete the fermentation, yet, as Dr. Roberts says, the
preparation can be made by the patient himself or friends,
and each day, when the physician makes his visit, he has
only to make the comparison. _

The percentage may be roughly arrived at by multiply-

ing the number of degrees lost by .23.

Appliances have been suggested within the past year by Max Einhorn
and S. P. Kramer, with the object of securing greater accuracy in the
quantitative estimation by fermentation; but, as the results are at best
but approximate and the apparatus even less convenient than that sug-
gested by Roberts, [ omit them, They may be purchased, with direc-
tions for their use, from Eimer & Amend, New York City.

Bitlger's Bismuth Test,

To a given quantity of urine add an equal volume of a
concentrated solution of sodium carbonate (erystals 1 part,
distilled water 3 parts), then a little subnitrate of bismuth.
Shake and boil for a couple of minutes. The sugar pos-
sesses the power of reducing the salts of bismuth, and
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88 PRACTICAL EXAMINATION OF THE URINE,

must be added to the urine. Acidify the urine with such
quantity ; treat it with the reagent until precipitation is
complete and filter. The filtrate, which should not now
become cloudy on adding HCI or the reagent, is boiled
for a few minutes with an excess of a concentrated solution
of caustic soda or potash, as in Bottger's test; if a gray or
black color results, or such a precipitate is formed, the
presence of sugar 1s proven beyond a doubt.

The delicacy of this bismuth test is said to be o.4 per
cent. glucose in water.

Nylander's Modification of the Bismuth Test.—The solution
this test, also known as Almen’s soluti 5 de as follows :

Basic | i E c tartrate, 4 grams; sodic

hydrate | sticks am 1 ed water, 100 c.c.

to a coarse powder, add a little water to form a
ly add the balance of the

utes to comple s Filtra-

ion. Add 1 c.c. of this to 10 c.c. of

an eight-inch test-tube. 1If a light gray

to black precipitate form, it may be, usually is, due to the presence of

glucose. Ifalbumin is present, it must first be removed.

Thi imed, will detect .025 per cent. of glucose, while

smaller quan ive a grayish tint to the flocculent precipitate.
Urines of _._.m,ﬁr 3 gravity also reduce the bismuth oxide.

The Picric Acid and Potash Test.
This test, originally suggested in 1865 by C. D. Braun, *
and revived by Dr. George Johnsont in 1882, is based
upon the fact that grape-sugar, when boiled with picric

* Ueber die Einwandlung der Pikrinsiure in Pikraminsiure, und
fiber die Nachweisung der Tranben.Zucker.—Zeifschrift fiir Chimie,
1865,

t Lancet, November 18, 1882,
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PRACTICAL EXAMINATION OF THE URINE.

of one grain to the fluidounce, half a
r potasse, and forty minims of a
1 of picric acid, the whole

I water. The

mixfure is cony itly made in a e test-tube,

hi ould be m chms. The

seconds, during

which its pale- r becomes a beautiful claret-

red. It i q f iously immersing the
tul 1  level of
mark, it

led water. The color thus

from the decom-

40 minims of a saturated solution of

a .h:,_m: of gar to the ounce, four

The color of this solution is, how-

nent d Dr, Johnson imitates it

with a solution of ferric acetate made by mixing
yroughly 3 j of solution of perchloride of iron,

. gr. 1.44; Ziv of solution of acetate of ammo-

Fiv of glacial acetic aci

Iding ﬂ_ of _._._..K._n ammo

istilled water 2iv.
the stre

This selution, corresponding to a grain of sugar

to the ounce, fc times diluted, retains its color

unchanged, at least when kept in the dark, and

used for comparison.

In testing for s treat a fluidrachm of
urine as indicatéd for qualitative testing, and
dilute the mixture with distilled water up to
four fluidrachms. The test-tube, which should

# Dr. Adams has also substituted the ingredients by those of the
United States Pharmacopeeia, much more convenient to the American
warker, as follows :—

Liquor ferri perchlor. f3j; liq. ammon. acetat. f3ss; ac. acet.
glacial. 3 ss; lig. ammon. £3] ; aqua destil. ad [ Fiv.
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PRACTICAL EXAMINATION OF THE URINE.

obtain the standard color, the amount of sugar is 35 grains to
We may reduce the amount of sugar per ounce to the pro-
roporti in which the first term is

t T of water at o® .} 100 the second

rm, and the quantity of sugar per ounee the third. Thus, if there be

sugar to the ounce, then as 45§5.7 : 100 : : 20 : 4.
£ 557 -

It has been said that when normal urine is treated with

picric acid, potash, and heat, a slight coloration also takes
place, which Dr. Johnson estimates as about equal to the
which would be produced by a solution of glucose

r 0.5 to 0.7 grains to the fluidounce. Dr. John-
son, in common with others, now ascribes this reaction to
creatinin,

Dr. Johnson, after much experimental research made in
association with his son, G. Stillingfleet Johnson, claims

that this method is accurate as any other,”” and that
for the estimation of sugar in the urine it is even more

s process, because
the picric acid is not acted on by uric acid or urates,
which reduce the oxide of copper. He also claims that
the method by the picro-saccharimeter is more speedy
than any other, the materials and apparatus inexpensive,
and not liable to undergo rapid change.

illed or clear rain-water should be used, because the #._.:.:_E:w.
resulting from the action of potash on the salis of lime interferes with
the exact estimation of the depth of color.

1 This is the weight of the ounce of distilled water according to the
United States Pharmacopeein. The English fAuidounce weighs 437.5
grains.
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Q4 PRACTICAL EXAMINATION OF THE UEINE.

says Dr Oliver, “ the soft rich blue will be seen, first of all, to darken into
violet ; then, according to the quantity of sugar, there will appear in
purple, red, reddish-yellow, and, finally, straw-yellow.”
st color has developed, agitation will cause the return of
purple and violet, and finally, of the original blue.

The time required for the reaction to commence, after boiling, varies
inversely with the amount of glucose present. 'When the latter is large
—over 20 grs. to the ounce—it will amount only to a few seconds,
When small—say from 2 to 3 grs. to the ounce—it may require from 30
to 6o seconds. If the urine contains less than ' a grain to the ounce,

the eolor of the solution at the end of on inate will be unchar

Precautions.—1. Care should be taken during the heating not to
shake the tube, or to keep up active ehullition.

2. While keeping the contents of the tube hot, it should not be held
between » eye and the sky, for then the n.un_w. color A:...Sﬁa...v may
escape detection. The tube should be kept below the eye level, and its
contents viewed by the reflected light of some bright object—as a sheet
of white p i

up an inch or two beyond the tube.

‘he test s by daylight.

..m_._e:.r.g__m:cu_ra ....;..ﬁ.f;3.m_.i,:_.:..._._._...ur,?.:n.m:H
blue coler of carmine. Hence, care should be taken not to use a test-
tube containing a trace of either of these substances or of Fehling's
solution or the alkaline picrie solution, lest a deceptive reaction oecurs.
No amount of agitation will restore the blue removed by these agents.
Dr. Oliver, comparing the results of experiments with the indige-
armine and Fehling's solution, found that whenever one drop was sub-
mitted to the indigo test and the presence of sugar shown, confirmation
was m:_.un_::,_w. prov ded _J. Fehling's solution used in the ordinary way.
On the other hand, whenever one drop of urine gave no reaction with
the indigo, Fehling's solution also gave negative results,

In further experimental testings, Dr. Oliver found that none of the
ordinary constituents of urine affect the carmine test, but all the free acids
of the urine, uric, oxalic, lactic, etc., reduce Fehling's solution. Of
substances apt to appear in urine in disease, albumin, peptone, ¥ pus,

* In a letter from Parke, Davis & Co., I am informed that peptone
decolorizes the solution just as does iodized starch.
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Q.O PRACTICAL EXAMINATION OF THE URINE.

dilute alcohal, and recrystallizing by evaporating at a low temperature.
After repeating this two or three times the crystals are collected in a
desiccator over sulphuric acid,

Then draw out a piece of thin glass tubing in a Bun irit lamp
flame, so that the sealed extremity is 2 or 3 cm. (.8 from
where the tube is of original diameter. The tube is broken by a file
near where the contraction and a small quantity of the dry body
is introduced into the sealed extremity. The piece of tubing is now
attached to a (hermometer by a small rubber band. The ecapillary end
of the 1 contair the substance is placed adjacent to the bulb of

~ed into concentrated
the mercury
ascends to 204° C., the substance will begin to show evidence of fusion,
iding the increase in temp re be gradual andthe heat be equally
sed by stirring the acid with a glass rod.

Ultzmann's Modification.—Dr. A. K. Bond, of Baltimore, pub-
lishes * the following simple modification of this test, suggested by
Ultzmann, of Vienna:—

Pour into a test-tube five inches long the phenyl salt to the depth of
about 4 of an inch, and add crystals of sodium acetate, ground fine, to

an equal height. Upon this pour the urine—clear or cloudy—until the
be is This gives in a test-tube five inches long about the
following proportions in weight: 1 part phenyl salt, 2 parts sodium

acetate, 15 parts urine. 1ake the tube until the crystals of sodium

aceiate are solved; heat gently over a low flame until the mixture
boils, and continue boiling for about half a minute—whether it becomes
clear or not makes no difference. Then coverthe tube and let it stand,
and, after a proper interval, three to twelve hours, examine the sediment
with the microscope. II sugar is present, there will be seen first fine,
bright yellow needles of phenyl-glucosazon, which branch out or are
joined by others as they are formed, until the field is dotted with groups
like delicate sprays or sheaves, or radiating from a centre. A magnify-
ing power of 200 diameters is sufficient for this study. That the phenyl
salt is always in excess when the test is made in this way is shown by
the constant presence of reddish globules in the field. My friend Dr.

# Medical News, Aug. 6, 1887,
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CU_. PRACTICAL EXAMINATION OF THE URINE.

minous bodies, ] h says that while these may give resulls resembling
somewhat obtained with sugar solutions, still, the precipitates
obtained upen dilution with water are, excepting in the case of peptone,
n.— il .,_UH ..L_-_._u. u.-._.__nv W Or ye nvﬁ.._."__ m__.:_rr.z ”_ ._.—u.—wm._.— n,_—:mﬂ

ced with sugar solutions. Besides, they are all soluble in hydro-

acid with a carmine-red ¥ et color, while the

with sugar solutions is insoluble in hydrochloric

-}

y egg-albumin, and peptone do not

acid is used. Normal urine gives

reaction v boile 1lphanaphthol and hydrochloric acid even
iluted ten times. ] | asserts that normal urine must con-

otherw some body as yet unknown.

Moore's Test.

Moore’s lest depends 1 the fact that pr: ar, with which
diabetic sugar is identi becomes oxidized when boiled in contact with
caustic alkali, taki oxygen from the atmosphere.

To a small quantity of urine in a test-tube, add half as much liquor

potassze or liquor sodee, and boil.  If sugar is present a yellowish-brown

color soon makes its appearance, which becomes more intense as the
1, and which will be the deeper the larger ithe propor-

boiling is continu
tion of sugar, becoming finally almost black if the quantity is very large.
The coloration is due to the formation, first, of glucie, and finally of
melassic acid, both of which remain in solution. The flaky precipitate
which is observed after the addition of the alkali, and is increased on
the application of heat, consists of the earthy phosphates, which, if very
abundant, may be filtered off before the heat is applied.

Af mote, to the colored fluid, a_few drops of mitric acid be added, the
brown discoloration disappears, and the odor of caramel or of burnt
molasses is developed.
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ACTICAL EXAMINATION OF THE URINE.

polarized light toward the right, and the proportion of
sugar in solution is determined by the degree of deviation
noted. The best instrument probably is the shadow ap-
paratus of Laurent, shown in Figure g. Light is admitted
through a Nichol's prism or polarizer in the tube RB, and
falls on another prism, the analyzer in the eye-piece OH,

A ray of light entering the polarizer is divided into two parts vibrat.

g at right angles to each other, but the construction of the prism is
such e ray vibrating in one plane is absorbed while the other
The latter is therefore polarized. Now if the second

in the eye.piece OH is so placed in relation to the

polarizer that their obl nds are paraliel, the polarized ray will pass
through the analyzer without obstruction.  If, however, the analyzer be
rotated on its axis, the light gradually diminishes, until the rotation
reaches go®, when it is totally cut off. Afier go® is passed, the light

I quantity until 180 is reached, when it

again passes unobstructed. Continuing the rotation, it is again gradu-

ally dimi ed until 2707 is reached, when it is ag 3
it again returns until 360°, or the starting point, is reached.
| between the prisms so arranged that light passes through

light is rotated by the sugar so that when it reaches the second prism
it is partly obstructed. By turning this prism on its axis the light may
again be transmitted. The quantity of sugar and the length of the
column determine the degree of dev
specific rotary power of glucose, and the length of the tube, together
with the angle of deviation, it is easy to calculate the percentage of
sugar. If the tube is 10 cm. long, we have simply to multiply the
degrees of rotation by 100 and divide by 53.1, the specific rotation of
diabetic sugar.,

In most polarizing saccharimeters the analyzing prism is attached
cither to the graduated arc of the circle or to the vernier, so that when
one or the other is turned the prism is turned. But the difficulty of
determining the precise moment at which the maximum quantity of light
is passing through is so great that some special means is provided for

iation. Hence, knowing the
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PRACTICAL EXAMINATION OF THE URINE.

istrument, a quartz

recognizing it. In Laurent’s so-called © shadow

plate is so interposed that when the prisms are placed in certain rela-
tion, half of the field of view is dark and the other light; in other
ositions both halves are equally light, while in intermediate relation-

ediate shades appear, as in I

In using Laurent's instrument the two prisms are ad-
justed by means of the screw F, which moves the analyzer

ntil the field is uniformly illuminated on both sides. The
vernier should then read o. The suspected wrine, freed
Sfrom albunin, if this should be present, is freafed with a
solution of basic acetate of lead in the propertion of I to I0
of urine, and filtered. The tube of known length is then

filled with the mixture, and placed in position between the
two prisms. Immediately light passes through the analyzer
in OH, and this must be again turned by means of the
screw F, until the light is again stopped and the field is
uniformly illuminated. The angle is now read off on the
dial-plate C and the percentage calculated—if the tube is
1o cm. long, by multiplying the degrees of rotation by
100 and dividing by 53.1, the specific rotation of diabetic
sugar. To this result should be added {; to allow for the
1o c.c. of lead solution® used.

# The urine may also be clarified by filtering through animal char-
coal, in which event, of course, no allowance of this kind need be made.
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CAL EXAMINATION OF THE URINE.

104 PR

uppose the reading to be 24.9, then 24.9 4 2.49 =

27.39,and 27.39 X .2051 =

In the

.61 per cent.

strument of von Fleischel, in use by the writer,

and with which a condensed kerosene flame is used, when

{justed and the vernier reads o, two spectra are placed

one above the other, with the colors in each exactly con-
tinuous, the dark band proceeding through the centre of
both, as

When the colu

of the spectra is at once altered, as shown in Fig. 12.

own in Fig, 11.

in of sugar is interposed the relationship

The proper relationship is again restored by moving the
vernier to which the analyzing prism 1s attached, and the
percentage of glucose is at once read off.

For qualitative testing the polarizing saccharimeter is
12's solution, indeed will not

less convenient than Fe

1€5. Its greatest convenience ap-

detect as small quant
pears in quantitative determinations where quantities of

over one per cent. are to be measured. This instrument

is less costly than Laurent’s.

Remarks on the Qualitative Testing of Urine suspected fo
contain Sugar.

There has been more criticism of the methods employed
in testing urine for sugar and the results obtained from
them than is justified. It arises partly from the fact that
the chemist and the clinical physician view the subject from
different standpoints. The former makes his experiments
with test-fluids upon pure aqueous solutions of sugar, the
latter upon a fluid containing numerous other organic con-
stituents, more than one of which is capable of influencing
certain test-solutions, though it may be in a less degree
than sugar. Let us suppose the chemist to have made solu-
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106 PRACTICAL EXAMINA

ION OF THE URINE.

Exact Qualital,

Method of Testing for Glucose—Briicke's

Lead Process.
While any one of the methods just detailed suffices, if

carefully used, to determine qualitatively, with sufficient
acc

racy for clinical purposes, the presence of sugar in a

given specimen of suspected uri

e, it sometimes happens,

lly in watching the course of a case of diabetes mel-

ires to know
n a trace of

sent. This can be done by the _.::?.__._._.:m,. method,

nder treéatment, that the physician d

olute certainty whether there is ev

cation of the one :1,..“ nally proposed by

by Pavy to demonstrate the presence of

1 normal urine ; —

Take 5o ¢.c. of and add 6o c.c. of a 10 per cent.

te of lead. -

solution of neutral ace

The precipitate which

takes place includes s tes, phosphates, carbonates, col-

0

d part of the uric acid and creatinine,

ing matters,
while the :

tate on

gar remains in solution. Separate the precipi-

filter, and treat the filtrate with an excess of
ammonium hydroxide. A further precipitate occurs, which
contains the sugar in combination with lead as a plumbic
saccharate (PbO),(CeH,.04)s.

This precipitate is then collected and washed, great care
being taken to remove all the ammonia, which is best
effected by repeating several times the subsidence and de-
cantation before throwing the precipitate on the filter ;
after which water is passed through until red litmus paper
15 no longer turned blue by the filtrate.*®

# Dr, Pavy cantions against washing with hot water. Although it
expedites the process, there is danger of breaking up the combination
between the plumbic oxide and the sugar, thereby losing some of the
latter.
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108 PRACTICAL AMINATION OF THE URINE.

seven only; five times in 30 cases of diabetes along with

variable quantity, and tw
Recognition,.—Inosi
albumin tl

vice in 25 cases of albuminuria.

is obtained from urine as follow

Alter any
1, the wrine is treated with
then filtered,
ate of lead so long as a

t may b
of lead until precipitation ceases. It
and the warmed fltrate treated with basic ace
tate
one-fourth its bulk over a water.bath before precipitation. The lead

._._H—_.L__.r_u.— | maove

precij occurs. It is better, however, to concentrate the urine to

ich contains the inosite combined with the lead oxide is

pre

1 water, and decom-

collected after twelve hours, washed, suspended

posed with sulphurette

_J..w_.:._n"ﬂ.:. Out of the f
some time, a small quantity of uric acid. This is
concentrated as far as possible and treated while

rate there is sepa-

oiling with three to four times its volume of alcohol. If there arises a

heavy precipitate adbering to the bot

ym of the glass, the hot aleoholic

solution is si

ured off. Butif a non-adhesive precipi-

late occurs, the hot solution is f h a hot funnel and allowed

to cool, If,

£

ups of inosite crystals appear,

the end of 24

nd washed with a hittle cool alcohol.

they are s epal

In this case it ble, in order that there may be no loss of

ned

inosite, to dissolve the precipitate obts y the addition of hot algo-

hol in as small a quantity as possible of hot water, and precipitale a
second time with three or four times its volume of hot water, If no
separate, ether is added to the clear, cold alcoholic filtrate, until

iy clondness appears, and then the fluid

1d in the cold 24 hours. If mot too small amount of

ether is added (an excess does no harm), all the inosite present is pre-
!

s from cane-sugar in not undergoing vinous fermentation

cipitated in pearl-like, sh tes.

Inosite dil
when treated with yeast, although its solutions readily take on the lactic
fermentation when brought in contact with putrefying cheese. It does
not reduce cupric tartrate in solution with potassic hydrate, but changes

it to an c__m_.c.n._._un:, and after a while a flocculent precipitate falls, and
the supernatant fluid becomes blue, buton again heating the solution the
olive-green color is redeveloped. This reaction is sometimes observed
in treating urine with Fehling's solution, as was originally pointed out
by Ir. Ralfe, and it has been suggested by Dr. Oliver that it may be due




g
*.£:68 - jo sasod Fugmior ® qua i 3y o1 gy pazuejod Supuing
sit 4q ‘sajSumin moj £q papunoq spua pajeutumoe mum smsud papis
-1moj ‘ssaptoqod 1o fapgm ur Surzijpeisis fq pITULIYENYD S I0TE]
‘fouvuard Suunp
sefins ou Suiaq 2121 ‘SURWAUYUOD IATSEIIINS JAIT[) UL PILMIIO S,
+refns jo - 2ad € 5@ gonm se PAUIEIUOD SUMN IBOUM ‘UONLINGIIW
quanbagy pug £njiqap yis Sopagns pue “uejur we Surpjons sea oga ‘6z
pade ‘uvwosm patuem Sunck ® jo ‘rendsof] wopuo Y1 Ul UCTEAISSGO
SIT] JBPUR 35D B 0] 8191 YUy "] CSEWILE JO SI[VID] UM UIWOM

Buwisinu jo auumn au) u Lmuenb [[ews ul punoj SDWHMOS S| ITOWE]

‘O°H + "0®H"D SOpIDT 40 ‘YIIT O 405NG

Tpapn]oxa aq asimayl|
wnu Yo A o WA pazl gjod Sunny souesqus s CsEs Jad
JUTY 1 121) PaAS UL M cyuesad
apnpuoa Lru am 3p 10U 51 WY pazuejod

__.._

LH1 B

NS 3%

-doo aonpal os[e s3

b 8 paioa)

1and ‘jozuag jo

pus =OWol

pue *
| PasEaL: .n__?.._..,..m:.:_ 1) JeY) pue ‘o1 1j9]
1 1013 :

) puun Hu

mojje e jl i) :u—u— U.__ﬂ

-1edns B ‘210§

‘go1= 51 1]

2] 21 &

aygy o1 1

N ._M.____r‘. Sl
u__. P

TIEAII-UIOU

ZLI21Y

SINI0 SIWND

T 40 ADINS-JIAST

JL1asap anode ssadoxud eanwRyd
jarXa oY) qum pasedmod se sSa11S Yonwl Pamc([E aq pInoys aanounsiput
quop. st 3t g ‘pesoddns a10jo12131] USAq SBI

08 UOIESl B 1

P |

wer)) a1e1 ssaf 9 o) 1eaddu pmoa aysour *anay aq s proys  “soul o

ot *HTIN 40 AVONS—IVONs LINdd

T



PRACTICAL EXAMINATION OF THE URINE.
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rying also with the degree of concentration; while that cmﬁ..._ E-Sugar
is 4 53.1°; by the fact that it reduces the salts of copper as does grape-
undergo the alcoholic fermentation with

sugar, and that it does n

yeast. The fungi which convert milk-sugar into alechol are cleft fung

, the lactic acid and butyric acid ferme

an otherwise in-
y is th
woman It can be
urine, for the
cal

rar. Especi

-Bezanez or [Hoppe-Sey e treatises

Ne : d Vogel or Salkow

X. ACETON AND ACETONE-PRODUCING SUBSTANCES;
DiaceTIC ACID.

Often closely, though not necessarily associated with
glycosuria, are those conditions which respond to the tests
for acetone.

Aceton.

A peculiar fruity odor of the urine was occasionally
noted by the earlier students of diabetes, who were
ignorant, however, of its cause, and it was not until 1857
that Petters* recognized in certain urines, by its peculiar
chemieal behavior, the substance known as aceton, to
which this odor is probably due. Kaulich 1 extended and
completed the work of Petters. Numerous other studies
followed, the resultant of which was the fact above men-

* Petters, “ Untersuchungen ilber die Honigharnruhr! Prager
Vierteljalrschrift, 1857, xiv, Band 3, 8. 81.

t Kaulich, * Ueber Acetonbildung in thiereschen Organismus."
Prager w\.__.m...n&__.hbﬁnnhﬁm_\-.wu 1860, xvi1, Band 3 S MM.
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PRACTICAL EXAMINATION OF THE URINE.
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acid causes a purple or violet red. If there is no aceton,
this final change does not occur. T
fades in a little while, even if caused by aceton,

On standing a dark blue precipitate may fall, and may
sned if, after the addition of acetic acid, the solu-

1e purple color also

be
tion is warmed.
Legal’s test may also be applied to the distillate, but for
reasons named is less
To Test the Distitlate.—For the study of aceton in the

factory.

distillate, treat a half litre or a litre of urine with phos-

M_:.__.”c_.:‘_:_._..J:”E,.E..:na_.::F.:_Ré_c::::_...m,._::....
centimetres of the acid to each roo c.c. of urine. Thus

1¢ is partially evaporated in a distilling

treated, the 1
5, and the process completed in a retort. The

appara
addition of the acid is made to prevent the evolution of
1d.

From ten to thirty centimetres of the distillate are thus
obtained, and to it may be applied the following te:

Lieben's Iodoform Test.—To a portion of the dis-
tillate add a small quantity of liquor potasse, then a few
n of iodine and iodide of potassiom.® If
aceton is present a yellowish precipitate of iodoform is
produced af omce. Should alcohol happen to be present
in the distillate, the reaction takes place also, but more
slowly, but with aceton it is immediate,

Gunning's Modification of Licken's Jodoform Test.—The
latter source of error may be altogether avoided by the
modification suggested by Gunning, who uses ammonium
hydrate and tincture of iodine. With these, alcohol causes

Von Jaksch prefers phosphoric

drops of a solu

iedlander’s formula for this solution is, iodine 1.0; potassium
iodide 2; distilled water 50.
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IT4 PRACTICAL EXAMINATION OF THE URINE.

By this method it is said aceton can be easily detected in
a dilution of 1 part to z500, if the distillate is used. Even
with undistilled urine, by the aid of chloroform, it can be
det

cted if present in the proportion of 1 to reoo,
Pyroracemic acid, aldehyde, and acetophenon are the
bstances producing the indigo reaction, and
these have not as yet been found in urine.

only other

Diacetic Acid.

liscovered that the urine in certain
us struck a red reaction with a
ion of ferric chloride. This reaction was ascribed to

1865 Gerhardt
cases of diabetes mell

s

solt

diacetic ether or ethyl diacetate, a substance which splits
cohol, and carbonic acid. This
appeared reasonable, because both alcohol and aceton had
ind in diabetic urine. Deichmuller | and Tollens,}
however, eventually showed this substance to be diacetic
o obtainable from acidulated urine by the action
of ether. Other substances, not usually constituents of
urine, which strike the same reaction are said to be formic §

up readily into aceton, a

been f

acid, s

and acetic acids and the cinchona salts: also carbolic and

salicylic acids, decompaosition products of antipyrin, kairin,

and thallin. Aceton itself does not respond to the chloride
* Gerhardt, “ Diabetes Mellitus und Aceton.” HWiener medisinische

Presse, 1868, Band vi, No. 28,

[eichmu

r, " Ueber diabetische Acetonu Liebig’s Annalen
der Chemie, Band 209, 8. 22.

1 Tollens, * Ueber Eisenchlorid roth farbende Harne,” Liebig's
Annalen, Band 209, S. 30.

7 Le Noble, who also found formic acid in three out of seven cases
of diabetes. American Journal of the Medical Sciences, January,
1887,
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PRACTICAL EXAMINATION OF TH

URINE.

_L.oxir_,.___nE..n.ro?.,.rmnrn:nm..umniﬂmmma.:_uca
further oxidation.

Quantitative Estimation of Aceton.—More than one
method of quantitative estimation for aceton has been

practi

zed, but the most s
applied to urine by Huppert and further developed by
Engel and Devoto.

tisfactory is that of Messinger,

Process.—The urine for the twenty-four hours is col-
lected, accurately measured, specific gravity and reaction
determined. A preliminary test is made by Legal's method,

when, accorc ng to the H.rf::.u_ 20 to 50 c.cm., Or at most
100 c.c. of urine are placed in a boiling flask and increased

up to 1oo c.cm. by the addi

n of distilled water. Two

olution of acetic acid are added
and the flask connected by a long glass tube with the

k is placed, and
in front of that a bullet apparatus filled with urine.
All the attachments must, of course, be closely made.
The distillation is continued until nine-tenths of the

c.c.of a fi

¥ per ce

cooler, in front of which a distilling flas

inal volume is carried over. A portion of the

s tried with Lieben's test, and if it shows the
presence of aceton, the result is rejected and the process
recommenced after the addition of more distilled water.
The distillate is then treated with 1 c.c. of a diluted
solution of sulphuric acid (r to 8) and submitted to
redistillation.

The second distillate is poured into a flask of one-litre
capacity, provided with a ground-glass stopper, but filled
during distillation with a doubled perforated cork, and
having also a bullet apparatus full of water in front of
it. Immediately after the distillation the flask is closed
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118 PRACTICAL EXAMINATION OF THE URINE.

befic acelonuria, but is not :nnnmﬁ__ﬁ.:.... associated with it or
with glycosuria, and while the development of acetonuria
in diabetes is sometimes accompanied by very unpleasant
symptoms, as headache, loss of appetite, and deranged
digestion, all of short duration, it is otherwise of little
significance except as a possible precursor of the diace-
i

hich often succeeds it in this disease.
Among other diseases with which aceton has been found
associated are certain forms of

arcinoma, which have not
yet led to inanition ; cerebral psychoses accompanied by
mental excitement and derangements of digestion.

Very rarely aceton itself is responsible for a set of
symptoms in which restlessness, excitement, and delirium
are the most conspicuous, constituting a sort of auto-
toxication, the symptoms of which pass away entirely
with the disappearance of the aceton.

On the other hand, what is commonly known as diabetic
coma, according to von Jaksch, is the result, not of aceton
in the blood, but of diacetic acid, although it is true that
it is often preceded by a long-continued acetonuria. It is
commonly observed in cases of far-advanced diabetes, con-
stituting diadetic diaceturia. There is added to the usual
feeling of weakness and depression, drowsiness, which may
deepen into coma or pass away, the diaceturia continuing.
Sometimes these symptoms are preceded by excruciating
muscular pain. As a rule, there is no relation between
the amount of sugar and diacetic acid eliminated, although
a sudden diminution of glycosuria is sometimes followed
by the appearance of a large amount of diacetic acid, by
coma and death.

There is also a febrile diaceturia which accompanies feb-
rile diseases, among which are the acute exanthemata, peri-
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120 PRACTICAL EXAMINATION OF THE URINE.

Stadelmann, and Minkowski, to the effect that this sub-
stance and not diacetic acid is the cause of diabetic coma,
and which are apparently confirmed by more recent obser-
vations, Beta-oxybutyric acid is found in the blood of
diabetic patients, is the homologous superior of lactic acid,
and is formed from ¢

eased muscle, just as lactic acid is
from healthy muscle. Diacetic acid is only a further oxi-
dation of it. Just by what steps it is formed within the
body we are unable to discover. The method by which
the changes may be brought about outside of the body is,

however, very simple ; the series then running as follows :
glucose, alcohol, aldehyde, aldol, S-oxybutyric acid, dia-
cetic acid, aceton. The recommendation of Hugounenq
to use hypodermic injections of alkaline solutions to neu-
tralize the acid in the blood has been followed without per-
manent benefit. Lepine also advises an alkaline treatment,
and says an exclusive meat diet is to be avoided as favor-
ing the development of coma.

These observers say, too, the acid fdund in the urine in
many cases of diabetes is not diacetic acid, but oxybutyric
acid. ;

As to the relation between the two substances, aceton
and diacetic acid, the conclusions of von Jaksch, published
in 1885,% are essentially true to-day, viz., that (1) aceton
is an oxidation product of albuminous substances ; (2) it
is found largely increased in the organism under certain
pathological states and then may cause toxic symptoms. If
the quantity of aceton produced is enormously large, it
unites with certain acids produced in retrograde albumin-
ous metamorphoses, perhaps with formic acid only, produc-

% ¢ Ueber Acetonurie und Diaceturie,” Berlin, 1885.
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PRACTICAL EXAMINATION OF THE URINE.

admitting that urohsematin
contains iren, and approving of the use of the term by
Harley for lLis coloring matter. The urophain of Heller
is probably the same thing, It will at any rate here be so
considered. Finally, all of these are probably modifica-
tions, due to different methods of treating urine, of the
substance known

probably identical, Scherer

urobilin, now generally acknowledged

to most important coloring matter of the urine.
Upon the presence of indican (Heller's uroxanthin) in
most normal urines, all are agreed, although Thudichum

prefers not to consider it a coloring matter, but a chromo-
gen or color erator. For the present I shall retain it |
among the normal coloring matters, treating, therefore,
chiefly of two, viz. :—

1. Urobilin (Jaffé), Avdrobilirubin of Maly, and its |
moc 5 ;  wrohematin of Harley and Sc
wreplain of Heller. |

2. Urine-indican or the uroxanthin of Heller; to |
which will be added a short account of urochrome as
described by Thudichum,

cation

1erer ;

v. Urebilin—Hydrobilirubin— Urophain— Urchematin.
Urobilin, first extracted by Jaffé, and further studied by

Maly, 1s believed to be the bilirubin or normal coloring |
matter of the bile—altered after passing into ‘the small |
intestine, by absorbing water and hydrogen—in a word, {
reduced bilirubin, Hence Maly names it hydrobilirubin. {

The reaction may be expressed as follows :—
nmﬂ:._m_.m,./.mouu 4+ H,0 | H, = C,H, N,0;,

Blifrubdn, Urebilin. .

*# Harley, “ The Urine and its Derangements.”” Philadelphia, 1872,
from London edition, 1871.
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PRACTICAL EXAMINATION OF THE URID

(p. 17), and upon it in a fine stream, from a height of about
four inches, twice as much urine is allowed to fall. The
urine mingles intimately with the sulphuric acid, and in
normal urine, of which the specific gravity is 1020 and the
quantity 1500 c.c. in the twenty-four hours, produces a
deep garnet-red coloration.

If the coloring matter is increased, the coloration is no
longer garnet-red, but is ack and opague ; whereas, if the
coloring matter is diminished, the mixture appears pa/e

rraet-red and transpz t.

Precautions.—Unfortunately, other conditions than that of increased
) r matter produce the increased intensity of the uro-

in reaction. Thus ¢ urine produces the same dark opacity
ation of the sugar by the sulphuric acid. In like
yurine containing blood, biliary coloring matters, and uroerythrin
abnormal color atter), gives the same reaction with sulphuric
Before relying, therefore, upon this reaction, the above substances

must be carefully excluded.

Dr. Harley's test for uroha&matin is as follows:
Dilute the twenty-four hours’ urine with water till it
measures 6o ounces (18c0 c.c.), or if the quantity exceeds
6o ounces, concentrate it to this amount ; then to about 2
drachms (7.4 c.c.) of it, in a test-tube, add half a drachm
(1.8 c.c.) of pure nitric acid, and allow the mixture to
stand for some minutes. If the quantity of urohaematin is
normal, the mixture will alter but slightly in tint ; whereas,
if there be an excess, it will become pink, red, crimson, or
purple, according to the amount present. Heating the
mixture hastens the change in color, but it is better to do
this experiment in the cold, and, if necessary, allow plenty
of time for the change to take place.

The acid is added to liberate the coloring matter, which




]
-sodooap ‘ayejaoe pea] O1SEq PUE [EIINDU [JIM SULIN Ysai
Sunendard ur 1515000 Ya1ym JO 1S3JALY Y3 ‘PwroIyIoIn
Sugejost jo spoyiaw |eidaas (/2 o) saad wnyopnyg,
“utfiqoln jo uaSowoiys a3y
jou st 1] -swouferp a@yl ul pre ApEasd yoga puawou
-ayd wnnoads 1punsip Sulaey sadueisqns 3y 10 0M] 0]
asu soa1d A[qeqoad sisfjowayd £q inq ‘payipioe A3uoas
uaym adoossonoads ayi 21030 pueq uondiosqe ayoads
Aue MOUS JOU S0P 2WOIYDOI)  “PeOq 213 jo tr._:um._.m—:.
[ULIO(OD B WOL PIalap 2q 0] SWws—UullEpPuoIn—
aM OIWOE JA[[BWS JO SAIPOQ [BI2A3S OJUl

nyds st 11 spIoe M SISA[OWSYD U0 JEI) SI J1ISUIIIBIEYD
ediouuad s17  -pazd(eue L([euy Jou 3ng ‘paje[osl u3aq SEL
i bl I _ (= JEN

e ATt
y2IyA jo Iuo 9y

5 anjzadoxd o1s8q —._.;_.,__._:::E_H Jo jou jng ‘profeyje ue
L | ‘2oL 20In ..ﬂ.;.._d §1 auun ayl jo 10702 ..,,_ﬁ,_._v.h a3 jo

ued 191218 10 apoym a3
a1} suLa) wnyaIpny [ — wny1pny.L jo MWIOJIYI0IN)

‘uoi}

.__ xg.wm._._wr_.uu 21 _._...—_.—_.5 0] "= _..H.L.-..._,..,L_.E

mony 1 eyl

pue ‘sapasndiod poojq pal Jo UOHEITAIWISIP Y SHUsI 1ax

UNEWRYOIN JEY]  SASI[aq 0] U0SEAl £1249

07 Spe 3y ‘1243401 ‘958D B

132 3} .J:_.: _._...”F_..—

i 24 03 punoj aq s 12
\] 10} aplse U:.‘._,_ pue ‘1

1Y 'sanoyj anoj-£u
01013 ‘a[N0q Y1 {10

Suoqe a[110q 8OUNO-XIS B UT JULIN 3] nd

aqeys A |12 JO20UNO e YIia

00 UL AN “aal]

sanem Sunio[oo ay) 198 0] PIOEB OujlUL ppe pue ‘auum jo
("3 3 0z1 )sS32Uuno ¥ [10g _U_JE_; a:.._ .LO SI5EIS51 ) ubf.u:.:.zu_q
JO S3SED Ul UBWIEYOIN JO SSI0XI UE Suruiuialap 10)
uonearjdde jo dsea osje ‘poyjam puodas e saald Lajrepy

pry s L e 93
HIPDMDYO4N J0 JUROWD 354D) U SHID]

02 uafo auzn g ©1eY) paqEacuod LySnoloy) os aq Aew

"ANOYHIOEN




126 PRACTICAL EXAMINATION OF THE URINE.

ing the precipitate with solphuric acid, and precipitating
the urochrome and some xanthin-like body from the filtrate
by phosphomolybdic acid.

ot

2. Urine-indican— Uroxanthin of Heller—Indigogen of
Thudichum.

Indican, C,H,N,0,,, or uroxanthin, is itself a color-
less substance, separable from urine in the shape of a clear

brown syrup, easily soluble in water, alcohol, and ether.
It has a bitter taste, and is easily converted by treatment
with acids under warmth into fudige-dlue (the uroglaucin

of Heller), and a red coloring matter (urrhodin of Heller)

id by Kletzinsky to be identical with indigo red ; but

2

is is denied by Thudichum. This is said to occur also

as the result of putrefaction. Formerly one of these pro-

ducts was said to be indigo-gfucin, a saccharine substance

is said to respond to Trommer’s test, but not to the
fermentation test. This is now denied. According to
Thudichum, wur#hedin is the result of chemolysis by acids
of a separate chromogen which he calls wrrhodinogen.
Uroxanthin or urine-indican was formerly thought to be
identical with plant-indican, but more recent investigations
tend to show a difference.

Heller’s test is performed as follows: 4 c.c. or f3j
of pure hydrochloric acid are poured into a smooth wine-
or a small beaker-glass, and into the same while stirring ro
to zo drops of urine are dropped. Under the normal con-
ditions indican is present in urine in so small quantity that
the acid to which the urine is added is colored pale yellow-
ish-red.  If indican is present in larger amount, the color-
ation is oielet or blwe. The more abundant the indican the
more rapidly does the violet or blue coloration take place,
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128 PRACTICAL EXAMINATION OF THE URINE.

ture becomes dark ; after cooling, add ether and shake. If
indican is present a blue froth appears on the surface,
while the ether itself assumes a rose to violet color.

Precaution.—Albumin must always be separated before performing
these tests, as it develops a blue color with hydrochloric acid after stand.
If the resulting color is red instead of blue, fodine is

present, and 5 the absorption of iodides ascertained.

Clinical Significance of Indican in the Urine.—
Normal urine, according to Jaffé, contain .5 to 19.5 mil-

ligrams in 1500 *., or about 6.6 in rooo c.c. It is

increased by a meat diet, in obstructive diseases of the
bowel, in pyelitis, diseases of the spinal cord and its mem-
branes, and especially derangements of the entire eentral
and peripheral nervous system, in urina spastica, after
coitus, and in hot weather, probably from concentration of
the urine. It is also especially abundant in the urine
secreted during the reaction from cholera (Wyss).

It has been found by Neftel in cases of cancer of the
liver ; and its presence in large quantities in persons affected
with malignant tumors he considered pathognomonic of
cancer of the liver; by Hoppe-Seyler, in a case of melanotic
cancer of the orbit. Jaffé finds indican increased in all
diseases attended by intestinal obstruction, cancer of the
stomach, lymphoma and lympho-sarcoma in the abdomen,
purulent peritonitis, certain forms of diarrhcea, and in
various diseases where the latter is a symptom. Rosenstein
found indican increased eleven to twelve times in Addison’s
disease.

I found it markedly increased in two cases of cirrhosis of
the liver confirmed by post-mortem examination, and in
one of evident malignant disease of some abdominal organ,
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130 PRACTICAL EXAMINATION OF THE URINE.

To Obtain Uroglaucine.—Filter the urine and sediments. Dry the
filrate and treat with boiling alcohol, which dissolves out the blue
substance, and on evaporation the uroglaucine is left with certain other
matters which are washed off with cold water., The u

careful evaporation.

Dr, Harley believes that all the various colored urine-
pigments are but different grades of oxidation of urohzma-
i and thus accounts for the various cases of blue, green,
brown, and black urines which have been at different times
reported, a most important fact with regard to which is that
they never exhibit these colors at the moment the urine is

passed, but acquire them after exposure to the air or the

action of chemical reagents. He considers these changes
which occur in urohzmatin out of the body due to prior
changes in the body caused by disease.

He admits, however, in common with others, that some
portion of the coloring matter of the urine comes from
the food, chiefly vegetable food.t

My friend, Dr. S, Weir Mitchell, has called attention to a peculiar

greenish or yellowish-green coloration exhibited by the urine of those
who are upon a diet of skimmed milk alone. This coloration is probally
such as would be expected when the coloring matter derived from the

wmoglobin of the red blood corpuscles is uninfluenced by coloring
matters contained in food, but it is a subject which requires to be in-

d.nu._..ﬁ,.“_.n ed.

I1I. Aénormal Coloring Matiers.
Inder abnormal coloring matters are included those
which never enter into the composition of normal urine,
whether found elsewhere in the body or not.

* 0p. cit., p. 110. t Op. cit., p. 101, ad. fin.
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PRACTICAL EXAMINATION OF THE URINE.

The color of the wrine is different according as it con-

more hmmoglobin or met noglobin, the former
being brighter, the latter darker, brownish-red. Hemor-
rhages from the larger vessels produce more hemoglobin ;
capillary hemorrhages, on the other hand, more methemo-
in, Heller proposes to account for the difference by

1at in the hemorrhages which take place from the
H._._.,__.L.u.:,.m_._:.rm_..:._,,_o.,fn..:..n_;::;z::.::,.:?.L:i__u.

and more intimately commingled with the urine, and there-

fore 1 r retained with it at the normal temperature of

the body, Temperature, the presence of carbonic acid,

and the absence of oxygen, may favor the change of |

moglobin to methemoglobin.

=

Detection of Blood- Coloring Matters,
1, Mahomed's Test for Small Quantities of Hamo-
0 Unaccompanied by Albumin.—Dr. Mahomed (op.
.) directs as follows: One end of a small slip of white
blotting-paper is dipped in the urine and dried over the
flame of a spirit-lamp ; by this means the dilute solution of
the crystalloid is concentrated by evaporation ; two drops
of the tincture of guaiacum are then dropped on the paper,
and after a minute or so, allowed for the spirit to evapor-
ate, a single drop of ozonic ether is let fall in the centre of
the guaiacum stain. A dJue color appears if hzmoglobin
is present. Some time, perhaps a quarter of an hour, will
elapse before the reaction becomes visible, especially if it
be slight; when it appears it is not permanent; it will
begin to fade in a few hours, and will have disappeared in
a day or two.
The advantage of this test lies in the fact that the physi-
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134 FRACTICAL EXAMINATION OF THE URINE.

The most useful application of the test, according to
Mahomed, is in the prealbuminuric stage of scarlatina,
where it will give us information of a state of affairs in the
kidney previous to actual inflammation of the organ, when
a brisk purge or copious sweat may avert more serious
mischief. In cases of albuminuria produced by intense
fever and due to venous congestion, as in enteric fever,
pneumonia, and sometimes in the febrile stage of scarlatina,
when the fever is intense and the albuminuria only slight,
no reaction showing the transudation of the hamoglobin
can be obtained.

2. The presence of heemoglobinuria as distingnished
from hzematuria is determined by the absence of blood

disks and the presence of a smaller quantity of albumin,

derived from the decomposition of the hamoglobin. When
a solution of hemoglobin is heated in a test-tube it breaks
up into a coagulated albuminous substance, hamatin and
methaemoglobin.. The former is precipitated, not in flakes
which quickly coalesce and form a large, white, bulky pre-
.H.__i:an., as does coagulated serum-albumin, but forms a
small, brownish, coherent coagulum which floats upon the
surface. The color may be removed from the washed
coagulum by boiling with alcohol containing sulphuric
acid, the fluid becoming tinted reddish to reddish-brown,
and giving the spectrum of heematuria. Again, the color of
such urine, although dark red in bulk, is yellowish and
more transparent in thin layers than urine containing
blood corpuscles. It is of lower specific gravity than such
blood, and deposits a less copious sediment.

It must not be concluded that, because blood corpuscles
are absent from a given specimen of urine containing
hazmoglobin, they have never been present; for they are
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H.m.m PRACTICAL EXAMINATION OF THE URINE.

carefully warmed until bubbles begin to make their appear-
ance. After cooling, ha2min erystals can be seen by aid of
and i
completely crystallized, are easily recognizable by an ampli-
fication of joo diameters. They are chemically hydro-
chlorate of haamatin.

the microscope. These, though often very sm

Precautions.—Care must, however, be taken to apply only a gentle

heat i € ating the earthy phosphates with caustic potash solution

?

¥y, lest the

smatin may be decomposed.
It sometimes hapj

, also, that vesicles develop under the thin glass
even before heat has been
ese are carbonic acid. They should be allowed to pass

alter the addition of acetic acid

: slide then warmed until the formation of vesicle

int of acetic acid.

Occurrence,—Ha®moglobinuria, that is, the direct pas-
sage into the urine from the blood of the coloring matters
unaccompanied by the corpuscular element, occurs in cer-
tain general diseases, as scurvy, purpura, scarlatina, pro-
found malarial poisoning, etc. Hamaturic or bloody urine
results from the above and from a variety of other causes
which require no special mention,

Melanin is sometimes found in the urine of persons
having melanotic cancer or sarcoma. It is deposited from
urine in the shape of granular particles. These are soluble
in liquor potassz, and their solution is decolorized by pass-
ing chlorine through it. Melanin differs from carbon in
being soluble in potash, while carbon is not.

(b)Y Uroerythrin.

Heller ascribes the well-known dark, reddish-yellow, or
““high "’ color of all fever urines to the presence of a sub-
stance which he calls uroerythrin, as well as to an increase

B
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H.wm PRACTICAL EXAMINATION OF THE URINE.

2. The earthy phosphates, which are precipitated on heating the

urine with caustic potash, are “ dirty-gray ** when the urine contai

uroerythrin, while in urine con

ichroic.

lead, serve as points in the differential diagnosis between uroerythrin and

the colori atter of the blood.

Clinical Significance.—Uroerythrin is found in the
urine in all febrile affections, however slight ; also, it is
said, in py=mia, diseases of the liver, and lead colic. All

1 contains uroerythrin

urine, according to Heller, whic
t be abnormal.

(c) Vegetable Coloring Matiers.
The coloring matter of plan
acid, found in rhubarb and senna leaves, contributes to
alkaline urine a reddish-yellow to a deep-red color. It
can be recognized by the fact that the red alkaline urine
on adding an acid becomes yellow, and on the addition of
an excess of ammonia again takes on the red color.

especially chrysophanic

Precautions.—Such precipitation by heat and potash soluiion might
possibly be taken for blood-coloring matters. But the absence of albu-

min from the urine, the production of the red color by addition of an

excess of ammonia, and its paling on the further addition of an excess
sle-coloring matter from blood-

of acid, serve to distinguish the vege

coloring matter and urcerythrin.

Numerous other vegetable matters color the urine, among
which sanfenin is conspicuous for the bright yellow color “
it produces in acid urine, while the staining of linen by it
closely resembles that of biliary coloring matter. Dr, W,
G. Smith (Dubdiin Quarierly Journal of Medical Science,
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140 PRACTICAL EXAMINATION OF THE® URINE.

When bile is abundantly present in urine, the yellow
color of the fluid, and especially of the froth or foam pro-
d g, is sufficient to excite suspicion. Further,

if a H_m.r._..c of fi

~ed by s
moistened

tering-paper or a piece of linen 1

with such urine, retains a permanent u..c“._c;. color on

drying.
T

matters

only positive proof of the presence of the coloring
b

the unaltered colori

in the urine is found in Gmelin's or Heller’s

test L £ matters.
Gmelin’s nitric acid test is performed in two ways:—
First. A« ed in a test-tube, and a

tity of fuming nitric acid (nitrous acid of com-

antity of urine is pla

illy down the sides of the
bed in Heller's test
for albumin. If biliary coloring matters are present, at the

merce) is allowed to pass care

test-tube to underlie the urine, as descr
F union between the urine and the acid will very
1, if typical, should be
reen, blue, vivlet, red, and yellow, or yellowish-green again,

point of

soon be seen a set of colors, whic

&

in the order named from above downward. Often, how-
ever, one or more colors are wanting. The green is most
constant and the first green indispensable to prove the pres-
ence of bile; but violet, shading into red and yellow, is
also very constantly seen. The other colors may be pro-
duced by other coloring matters, especially indican.
Second. Equally satisfactory is the test if a few drops of
the urine are placed upon a porcelain plate, and as much
of the fuming acid is placed adjacent and allowed gradually
to approach the urine. The same play of colors occurs.
E. Fleischl’s Test.*—A modification of Gmelin's

* Boston Med. and Surg. Journal, Jan. 13, 1876, from Centralblati
¢ miedicinischen Wissenschaften, 1875, No. 34.
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142 PRACTICAL EXAMINATION OF THE URINE.

removed by means of a pipette, washed with distilled
water, and poured into a beaker-g containing hydro-
chloric acid. The yellow drops of chloroform sink to the
bottom. If now, while diligently shaking the glass, nitric
acid is added, the changes of color can be distinctly
observed in the chloroform. In consequence of the slower
action of the acid upon the coloring matters dissolved in
the urine and the consequent slower transition of colors,
this method is peculiarly adapted for demonstration.

Precautions.—I. With neither test s too dark-hued a wrine
be employed. Very uri ould first be diluted with water.

2, Should albumin be present, the opagque zone at the point of con-
tact betwe : urine and acid imbibes coloring matters and ex-
hibits : @ test is in no way interfered with,

3. Urine rick in indican may, however, deceive, forming
point of contact a e layer of indigo, which, along with the yellow
urine, in reflected light, may appear green. In these doubtful cases the
chloroform modification of the test should be used, or the urine may be
precipitated with solution of acetate of lead, and the filtrate examined
for indican.

4. The earthy phosphates, precipitated from biliary urine by liquor
potassz and heat, exhibit a brown coloration.

Ultzmann’s Test.—Add to 10 c.c. of urine 3 or 4 c.c.
of pure caustic potash solution (x part of KOH to 3 of
H,0), then shake and add an excess of pure hydrochloric
acid. The mixture assumes a beautiful emerald-green
color.

Marechalt’s Test.—Upon a specimen of urine in a
test-tube allowa few drops of tincture of iodine to fall care-
fully. 1If biliary pigments are present a green color ap-
pears at the point of contact between the two fluids, and
remains for some time, even twenty-four hours. In this
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I44 PRACTICAL EXAMINATION OF THE URINE.

filtrate. The precipitate is then dissolved in acetic acid
and tested by Gmelin’s test.

In addition to urobilin, the normal coloring matter of urine, directly
derived by oxidation from bilirubin, the normal coloring matter of fresh
human bile, the latter substance and other derivatives from it are found
in the urine when from a cause bile is reabsorbed. No attempt has
been here made to separate these from each other, and the tests given
are these for bilirnbin and its combined derivatives, whatever they may

d, T do not know that any of these except urobilin has been

inct coloring matter, unless it be the one

discovered by Stokv —and appare itly not yet named,—as a
ary product st cases of the oxidation of biliary coloring

matter, whereby Gmelin's reaction is produced. This same substance

MacMunn { believes he has found in the urine, by the aid of the

spectroscope, in certain cases of rheumatic fever, pregnancy, thoracic

hosis of the liver, and cancer of the pylorus. It is indi-

1 absorption band, which occurs on the red side of the band

In :.mn.:.ﬂ for it, the i Ju 1 is to be _.:.anm_..:g__..;_ with lead acetate,
excess of lead removed by oxalic acid, and the filirate concentrated and
boiled with alkalies and a reducing agent. If no reduction takes place,
and if the other tests for biliary coloring matters have given a negative
result, their absence may be inferred.

XII. THE BiLiary Acibs.

From a perusal of almost all of the text-books on physi-
ology, and even of numerous manuals on the examination
of urine, the student is led to suppose that the detection of
bile acids, if present in urine, by means of what is called

* N, Rep. Pharm., xxi, 123; Watt's Dictionary, 2d Supp., 1875.

T ** Spectroscope in Medicine,” London, 1880, p. 168.
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146 PRACTICAL EXAMINATION OF THE URINE.

(122°-158° F.). As the quantity added approaches a
bulk equal to that of the fluid to be tested, a beautiful
cherry-red or purple-violet color should make its appear-
ance. So soon as a yellow color appears, then the sul-
phuric acid is acting on the sugar, and the cherry-red can
no longer be looked for. This carbonizing of the sugar is
obviated by keeping the temperature down to the degree
mentioned.

Even this method involves more time than is often avail-
able to the active practitioner, but there is none more
simple, and there is really rarely any necessity for any
other than the color test, for the presence of the biliary
acids, although undoubtedly occurring, is very rare, and
the circumstances under which they occur are illy deter-
mined. It is not true, as was once supposed, that they are
always present in the urine in cases of jaundice from
obstruction and consequent reabsorption of bile (hepato-
genous jaundice), and absent in cases of jaundice from
dissolution of the blood (hamatogenous jaundice) else
would the determination of their presence be of real
value in diagnosis. The only circumstances under which
they are undoubtedly present in the urine are rapidly
destructive diseases of the liver, as acute yellow atrophy
and phosphorus poisoning. On the other hand, traces of
the bile acids are said to be present in normal urine,
Dragendorf having found .7 to .8 gram in 1oo litres.®
The bile acids yield a spectrum, which MacMunn has
investigated. It gives a band outside D, and a broad
band at E.

# The presence of bile.acids in normal urine is also asserted by Dr.
Oliver, this assertion being based on experience with his new peptone
test considered in the ensuing section.
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148 PRACTICAL EXAMINATION OF THE URINE.

solution. The precipitate differs from all other urinary
precipitates induced by an acidified reagent, in dissolving
completely on adding a drop or two of acetic acid ora
citric acid test-paper, and-by diminishing but not disappear-
ing when boiled, but the opacity is not affected by such a
degree of warmth as is sufficient to dissolve urates. Further,

an insufficiency, as well as an excess of acid, interferes with
the reaction, as also does an excess of proteids, or of the
salts themselves. Hence the importance of securing the
proper proportions, as in Dr. Oliver's formula, and of di-
luting the urine to be operated upon to a specific gravity of
1008. By the dilution is also secured such a solution of the
urates as avoids their precipitation and also any error con-
sequent thereon. The reduction in specific gravity also
obviates another source of error, in that concentrated
urines often simulate an excess, while urines of low
specific gravity, though affording a reaction similar to
normal urine, may actually contain more than the normal
amount of bile salts.

The test may be used in the contact method, by running
the solution over the urine reduced in specific gravity to
1008, If the bile salts are present in normal amount or
less, there is again no immediate response, but in the
course of a minute, a delicate, thread-like line makes its
appearance, which may increase slightly. If the bile salts
are abnormally increased an immediate reaction takes
place.

This test, according to Dr. Oliver, is so delicate that
there can readily be detected one part of bile salts in at
least 18,000 to 20,000 parts of a solution of chloride of
sodium. So far, he has been unable to find any other con-
stituent of urine which reacts similarly, and, although it
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FRACTICAL EXAMINATION OF THE URINE.

Percentage of Increase on
Drops. the Normal Standard.

2

I

20
or 30
or 40
or 50
or bo
or 70
or So

435 or GO

An increase beyond 7oo per cent. over the normal is rarely
met, although Dr., Oliver mentions an instance of non-
jaundiced urine which showed an increase of over 1500
per cent., which afforded at once a beautiful reaction with

Pettenkofer’s test.

Peptone Test-Paper.—Dr. Oliver has also con-
structed a peptone test-paper which he considers perma-
nent and rehiable, and best used as follows :—

The peptone paper with half a citric paper is dropped
into 6o minims water in a test-tube or wineglass. After
the lapse of a minute the solution is slightly agitated, and
on being set aside for another minute is ready for use.

The solution thus prepared is taken up by the pipette
and carefully run over the transparent urine. If bile salts
are present in larger amount than the normal average, an
immediate reaction is observed as a pearly-white thread or
band. In urine in which there is no such excess, a deli-
cate zone may appear, but only in the course of one or
two minutes,




it d
zIQ ‘Wrayrswryrog] TRy 42ulL2g pue “hz1 ‘ma arfoporgr anf yfiays
-pzz woyy ‘bt ‘Sz AW[ posanof jeniang puv juIApay worOH %

‘wary Lepdsip Apdwod
£resouad [pa suum a3 Jo Lipuenb (ews @ Jo uoner
-odesa ay3 ‘sased yons jo nsodap snoaueiuods 2y} ul sIA38
-wayy jussaid jou op—sjuswWpas jo SunEdN) Ul PAqLIdS
-ap fqmy ssow 3q o}—sEIsAId 1 JI—UOROAIRJ

*SISED 25IY) UL L3P IPID
-a1d A[pensn yo1yM SYOBNIE JAIS|NAUOD Y] 10] Aununodoe
vaIn paurg)dr 2yl ‘aaay a1 jo Aydone anoe jo ssED Ul
aoed soye) uOMUSQNS Je[IWIS Y, "BAIN OJUl P3}IAAUOD
are wsiuedio L[eay A1 Ul YOIYM ‘uisoady pue uonal £q
paoejdal s1 pue suun 3y wWoij sieaddesip eain,, snioyd
._n_.:_ﬁ_ .».Q _Q.EOE_:L S[ewIIuUe ul 1By 4 UMOYS SEY uZInyog
(-Lz -Si1,7) ‘sa[paau ul 1931E] Y] ‘SISIIP JO ‘SIscewm £yem
ui psfueue ‘sarayds payiew A[[e21quad Jo adeys ayy ut
Iawloy avyl fuawmrpas ayl ul punoj 24e pue auln wWolj
pansodap axe £ayp ‘Aydonre mojpad anow Ul e Leiauad
£31) se ‘quepunqge (¢ J¢ UAYA\ uUlwngE jo souasad sy
pue sanew Suuojoo Areiiq jo junowe a5re| v Kuredwoooe
sfemje £y, -xod[ews pue snydd) ut osje £]|PU0ISEIV0 N
‘Suiuosiod snioydsoyd 10 Aydoiye mojjad 21now se “13a1] 9y}
jo seseasip aanonnsap Ljpider ur Agaiyd ‘aunn ul punoj
20 Ul maoo os[e L3

aie fay, ‘semms [ediSojored ure)
ataym ‘uaapds pue ‘seazoued ‘12A1] 2yl se ‘spue| j awos wolj
sueatu [e21way2 Aq pasnpoad aq ued Inq “s30] A} uIAMIRQ
pue B[[IX® 3] JO 3soy] sE ‘su0lI2IdAS PH3j utepadF ul Ljuo
LjenSojo1skyd punoy a1e ‘saourisqns snousdoniu jo sisoyd
-1owejaw apesSonar € jo sponpord ‘uisorfy pue upRnI|

‘(FoON"H™)) Nsoui], axv (FONTH'D) Np0ET X

"NISO¥AL ANV NIONIT




PRACTICAL EXAMINATION OF THE URINE.

152

If they are not sufficiently abundant to be thus demon- i
strated, the method of Frerichs must be pursued to sepa-
rate them. A large amount of urine is precipitated with |

basic acetate of lead, filtered, the excess of lead removed
from the filtrate by sulphuretted hydrogen, and tle clear
fluid evaporated to a small volume over a water-bath., In
twenty-four hours tyrosin needles will be found to have
crystallized out, but leucin spheres will not appear until
later, because of the great solubility of the leucin.

XIV. Farty MATTERS.

That a trace of fat exists dissolved in normal urine has [
been shown by Schunk ; while the list of reported cases in i
which fat is present in abnormal quantity is gradually |
increasing. In such cases are, of course, not included il

those in which fatty epithelium, fatty casts, and free oil
drops are present, as the result of chronic Bright’s disease ;
nor those in which fatty epithelium from the bladder or
vagina occurs. :

The oil may be present in urine in a state of minute sub- |
division into small drops and molecules, as in the so-called '
chylous urine, or in the form of clear fluid oil. In the |
former instance the admixture probably results from the
leakage of a lymph vessel into some part of the urinary
tract. In the latter its source has been, in one instancef

* Leucin and tyrosin are more fully treated by the writer in the
American fournal of the Medical Sciences for January, 1872, The 1
above is believed to be sufficient for practical purposes.

1 Dr. E. W, Cushing, in Boston Medical and ,m.—..«%.m«ﬁ._._..\-ea_ﬂu._z.a_ﬁ vol.
104, 1880, p. 242,
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FRACTICAL EXAMINATION OF THE URINE.

to. The only well-authenticated case I have ever seen
reported is that given by Dr. Roberts.® Dr. Beale has
shown that cholesterin may be obtained by treating large
quantities of urine from cases of chronic Bright's disease,
but this is a different matter from its being contained in
urine in the free state.

XV. Urea (CN,H,0).

Urea is the chief organic constituent of urine and the
index of nitrogenous excretion. ts quantity fluctuates
with changes in the quantity and composition of ingesta,
and with the rapidity of tissue metamorphosis in health
and disease. A range of at least from 2o to 4o grams
'308.6 to 617.2 grains) in 24 hours must be admitted in
adults.

Detection and Estimation.—The odor of urine
highly charged with urea may be said to be char
teristic, but certain evidence of its presence can only be
obtained by treating the solution suspected to contain it
with nitric or oxalic acid. Though crystallizing itself in
glistening needles, it is too soluble to permit of easy
detection by its own form. If it be desired to detect
its presence in a suspected fluid, a drop or two is placed
upon a glass slide, a drop of nitric acid added, the slide
carefully warmed over a spirit-lamp, and placed aside to
crystallize. If urea is present, the microscope will reveal,
singly or in strata, six-sided and quadrilateral plates of
nitrate of urea (Fig. 13). The crystals have acute angles
measuring about 82°, and are so characteristic as to be

® 0p. cit,, p. 125,
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_ma.u PRACTICAL EXAMINATION OF THE URINE.

gravity of 10z0-4 to a quantity of 1500 c.c. (50 0z.) in
twenty-four hours, may be taken as a standard normal
specimen containing 2z per cent. to 2} per cent. of urea,
These conditions being observed, a higher specific gravity
would indicate an increased proportion, and a lower, a
diminished proportion. Under these circumstances, a
specific gravity of 1014 indicates about 1 per cent. of urea
and of 1028 to 1030 about 3 per cent.

Jut the chlorides fluctuate markedly in some diseases,
and by far the largest proportion of urines in which a
knowledge of the amount of urea is important contain
albumin. Next to urea, supposing albumin and sugar
absent, the chlorides most affect the specific gravity, being
separated to the amount of ro to 16 grams (154 to 247

o

grains), or § to 1 per cent. in the twenty-four hours. If
these are totally absent, as they often are in pneumonia
and other febrile diseases, accompanied by an increase in
the elimination of urea, then must a specific gravity of
1020 indicate more than 2} per cent. of urea, or, if the
percentage of chlorides replaced by urea be added, 3} per
cent. This is on the supposition, of course, that the re-
maining constituents, uric acid, creatinin, phosphates, sul-
phates, etc., have little influence on the specific gravity—
which is the fact.

If albumin is present in small quantity, not exceeding %
per cent., it has little effect, and it can be thrown out of
the question. If, however, the albumin be more abundant,
1 to 2 per cent., it must first be removed by coagulation
and filtration, and the approximate estimation be made
from the specific gravity of the filtrate after cooling. Care
must of course be taken to wash the coagulum by further
addition of water until the quantity of fuid originally
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PRACTICAL EXAMINATION OF THE URINE.

To Prepare the Standard Solution of Mercuric Nitrate.—
1. Dissolve 71.48 grams of pure mercury or 77.2 grams of the mer-
curic oxide in mitric acid by the aid of heat. The acid fluid is
concentrated ._.u. m,_ﬂ__..v:.:.:_ over a water-bath to a Syrupy consist-

ed with distilled water to a volume somewhat

ence, and then ¢
less than a litre. If on dilution a white precipitate of basic nitrate
of mercury fall, allow it to settle, and decant the clear liquid,
Then add to the residue a few drops of nitric acid to dissolve the
precipitate. Add the solu ed to the former de-

ion thus ol

nted ::ml and dilute 10 exactly one litre. The solution requires

to be gradua
2. The Standard Solution of Urea.—Two grams of pure urea
should now be dissolved in 100 c.c. of distilled water, of which
10 ¢.c. will then contain 0.2 gram or 200 milligrams,
Ten c.c. of the standard solution, containing 200 milligrams of
urea, are now placed in a beaker-glass. A burette is then flled
care that the

by.

to © with the solution of mercuric nitrate (taking
lower edge of the meniscus which forms the upper surface

of the 1
is then allowed to drop into the beaker, where it will A—:_n_p_q_ form

id corresponds with the arrow on the burelte), which

a dense precipitate. When the precipitation seems about complete,
a drop of the fluid containing it is allowed to fall on a drop of the
solution of sodium carbonate, of which several are previously ready
on a piece of glass ona dark ground. If the urea is not completely
precipitated, no change of color takes place. The cautious addi-
tion of the mercuric nitrate is continued, also the process of ,nm:_..m
with the Na,CO,, until finally a yellow color appears. This proves
that the mercuric nitrate has been added in excess—consumed all
the urea in combination and left some mercuric nitrate to react
with the sodic carbonate, which it does by forming sodic nitrate
and the u..ﬁ:.oﬁ. oxide of mercury.

If now the mercuric solution is correct, it will require exactly 20
c.¢. of it to precipitate the whole of the urea in the 10 c.c. of the
standard solution of urea, and enough more to react with the sodium
carbonate. If the yellow coloration does not occur under these
circumstances, there has been some impurity in the mercury com-
pounds employed, or some error in making up the solution.
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160 PRACTICAL EXAMINATION OF THE URINE.

of urea in fractions of a gram contained in 10 c.c. of the
urine, when the latter is of average composition—that is,
when it contains no abnormal constituent, and the amount
of chlorides is nearly normal.

Fig. 14.

Burette Stand with Two Forms of Burette,

Corrections Explained.—The fiwo cubic centimetres
are first subtracted because it takes abowt this guantity of the
reagent lo convert the chloride of sodinm info the nitrate,
and until this combination is complete, the combination

S S TN
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162 PRACTICAL EXAMINATION OF THE URINE.

c.c. of the mercurial solution required above 3o, add half the |
number of cubic centimetres of water to the urine mixture and
make a second titration. Thus, suppose 36 c.c. are required on
the first titration, the excess is 6 ¢.c., therefore 3 c.c. of water must
be

dded to the mixture before making the second titration.
If the unmixed urine contains less tk

3 per cent. of urea, then
for every 4 c.c. of the test solution used below 30 there should be
leducted I c.c. from the entire number of cubic centimetres of the

mercurial solution used.

These corrections are rendered necessary by the fact that in
If its volume of |

the urea solution, conditions which we have (in regard to dilution)
when 10 c.c. of urine containing 3 per cent. of urea ar

stanc

ardizing the re

nt it was mixed with just

nixed

with 5 c.c. _EJ.E mixture and 30 c.c. of the mercury solution.

Hence, any excess of reagent employed above 3o c.c. for 15 c.c.

of the urine mixture should be diluted with half its volume of
water to reduce such excess to the same degree of dilution as was
present in standardizing the reagent. So, on the other hand, if
lessthan 30 c.c. of the reagent are required, that employed will be
under greater dilution than was present in standardizing the re-
agenis; hence, the reduction mentioned above.

Estimation of Urea by the Hypobromite Pro-
cess.—The principle on which this process is based—that
urea, when brought in contact with hypochlorite of cal-
cium, is decomposed into nitrogen, carbonic anhydride,
and water—was suggested many years ago by Davy,* and
at the same time by LeConte.§ In 1874 Messrs. Russell
and West | again directed attention to the subject, substi-
tuting an alkaline solution of hypobromite of sodium and
caustic soda, which yields similar products, the carbonic

* Philosoph. Mag., 1854, p. 345. g
T Compites Rendws, xlvil, 237.
I Journal of the Chemical Society (London), August, 1874.
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164 PRACTICAL EXAMINATION OF THE URINE,

Process.—The thumb is placed over
hypobromite sol

e opening a, and the
ion is poured in through &.  The latter opening,
&, is then closed by a rubber stopper, and any air bubbles in the
tube are allowed to pass out at the op

The graduated

is now reversed and the closed oval en

of the tube is fastened
in the saucer-like vessel. A measured quantity of

ic centimetre generally suffice

llowed to pass

Marshall’s Apparatus.

from the pipette C into the hypobromite solution throngh the open-
ing @. Decompasition of the urea immediately occurs, and the
evolved nitrogen collects in the upper part of the graduated tube.
The carbon dioxide evolved in the decomposition of the urea is
absorbed by the excess of caustic soda in the hypobromite solution.
About 20 minutes are required for the complete decomposition of
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166 PRACTICAL EXAMINATION OF THE URINE.

Various other forms of apparatus for this purpose have
been devised for this process, notably by Hiifner in Ger-
Gerrard in England, Dr. William H. Greene,* of
Philadelphia, Dr. Charles A. Doremus, of New York, E.
R. Squibb, of Brooklyn, and others.

Doremus’s apparatus is much used, and consists of a bulb

many,

Fig. 16,

M
1 ___

{

Urcometer of Doremus.

and graduated tube, and a small, curved, nipple-capped
pipette to hold one c.c. of urine. The tube is graduated
so that each of the small divisions equals .co1 gram of

* First described in the Philada. Med. T¥mes for January 12, 1884
P 278,
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163 PRACTICAL EXAMINATION OF THE URINE.

ﬁm_—bﬁ rént _u

ortion. Mehu ( fourn. Chem. Soc., November, 1879), ad-

miiting that about .08 of nitrogen is retained, first suggested that t}
deficiency is overcome if a solwion of either cane or grape sugar is

mixed with the urine and hypobromite solution, the small amount
of nitre

Esbach ( Jowrn. Chem. Soc., December, 1879),

But a little later
M. Jay (Bul Soc.
Chim., 1850) announced that a solution of glucose alone mixed with

en otherwise retained be now libe

the hypobromite solution evolves a gas. Fauconnier (Bul. Soc. Chi-

g
# te, Fel

. 1y, 1880) then announced that with a solution of glucose,
the theoretical quantity of nitrogen is evolved from urea solutions
mite, but w

Jay’s experiments (/#/d.) go to show that if a solution of glucose is
mixed with the hypobromite and wrea solution, no a
evolved in the sl

by the hypol

1 a solution of cane sugar only.g4. Again,

itional gas is
to an ordinary estimation, while with
r solutions an appreciable amount is evolved. But as it is
practically almost n pure glucose, it resolves itself
into this, that neither the glucose nor cane-s

t time allot

cane-sn

possible to obt

ion should be

1gar Sse

d with the hypobromite solution of urine, My colleague, Pro-

=ssor Wormley, in sor

ne recent experiments in connection with this
1 important observation, which may serve to ex-

repancies in the res
He

ite @ farge amount of heat €5 evolved, as much as 8.9° C. or

s obtained by the observers

ids that on mixing solutions of sugar and
hypobre
16° F. with cane sugar and 14.5° C or 26.2° F. with grape sugar.
This, causing an expansion of the gas, would permit a larger amount of
nitrogen to be read off,

Fowler's Hypochlorite Process for Urea.#*—This
method is based upon the fact that there is a difference in
the specific gravity of urine before and after the decompo-
sition of its urea by the hypochlorites; and that such dif
ference bears a definite relation to the quantity of urea

# Fowler, Prize Essay to the Alumni Association of the College of
Physicians and Surgeons, New Vork, Published in the Mo Vork
Medical Journal, July, 1887,
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170 PRACTICAL EXAMINATION OF THE URINE.

XVI. Uric Acip (C,H,N,O,).
When uric acid is spoken of as a constituent of normal
urine, it is never to its free state that allusion is made, but

to its combinations, chiefly with potassium, sodium, and
ammonium, but also with calcium and m:

1esium, usually
known as mixed urates. Uric acid itself is so extremely
insoluble (one part requiring 14,000 of cold and 18co of
hot water to dissolve it) that it is immediately precipitated
on being freed of its bases. In quantity it is found rang-
ing .4 to .8 gram (6.17 to 12.34 grs.) in the twenty-four
hours, in health varying pas7 passu with urea, of which it
is a stage short in oxidation.

Detection by the Microscope.—Its presence as such
is recognized by the microscopic peculiarities of its crystals,
which in their typical form may be said to be ‘lozenge-
shaped,”’ or, as described by the Germans, *‘ whet-stone-
shaped.” They are, moreover, always colored yellowish-
red, being with their salts the only urinary deposits thus
stained, so that when a sediment is seen of which the
elements are thus colored, it may, without hesitation, be
put down as composed of uric acid or its combinations.
More will be said of these crystals in treating of sediments,
where their discussion more properly belongs.

The Murexid Test.—The murexid test for uric acid
and its combinations is one of extreme beauty. A small
portion of sediment, or the residue after evaporation, is
placed on a porcelain plate or piece of platinum, a drop
or two of nitric acid added to dissolve it, and the solution
carefully evaporated over a spirit-lamp flame. When dry,
a drop or two of liguor ammoni®e is added, when there
promptly appears a beautiful purple color, which will
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PRACTICAL EXAMINATION OF THE URINE.

Ly

bersome as compared with the processes for urea. That
of Haycraft, however, published in 1885, is probably
least so, and quite accurate results have been obtained
by its author with solutions of known strength.

It is based on the fact that uric acid combines with
silver as silver ‘urate, which is practically insoluble in
water, ammonia, or acetic acid, but easily soluble in
nitric acid. The chief difficulty lies in the gelatinous

nature of the silver urate, which is difficult to wash. It

howey

er, overcome by collecting the precipitate on an

as e filter is

made by half filling a small funnel with broken glass,
upon which is poured to the depth of one-fourth of an inch

asbestos fibres made i

sestos filter attached to a filter pump. T

> a uniform pulp, by shaking
the fibres w

1 water in a flask. The same filter may be
used repeatedly.

Solutions Regquired.—1. Centinormal ammonium sulpho-
cyanate, made by dissolving about 8 grams of crystals in a
litre of water, and standardizing by the decinormal silver
solution (2). Dilute with g volumes of water. One
cubic centimetre is equivalent to o.00168 of uric acid.

2. Decinormal silver solution, made by dissolving
10.766 grams of silver in pure nitric acid and diluting
up to 1 litre; or 16.966 grams of pure silver nitrate in a
litre of distilled water.

3. A saturated solution of ammonium ferric sulphate
(iron alum).

4. Dilute nitric acid (20 to 3o per cent.). Dilute the
commercial acid, boil and preserve from light in a black-
ened flask. "

5. Ammonium hydroxide.

6. Ammoniacal silver solution. Dissolve 5 grams of
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174 PRACTICAL EXAMINATION OF THE URINE.

ves no trace of silver, with a drop of salt solution.*
a few cubic

B
The washing is completed by the aid of
centimetres of the nitric acid. The silver in the sclution
is estimated by Volhard’s method, as follows:
Add a few drops of the saturated solution of ferric alum,
tor, and drop in from a burette the cen-
1onium &
precipitate is formed, with a reddish
latter at first di

whic the ing

tinormal sol

lphocyanate. A white
ration, which

¥

As soon as the red color is per-

Apped

manent the proc > at an ¢ r_.

lyl

The uric acid

en  calculated by multi

number of cubic centimetres of sulphocyanate used by
0.00168.

If the urine contains albumin, this should previously be
removed. If uric acid or urates be present in such quan- _

idity, the secretion should be warmed |

as to cause tu

ited, in order to test the accuracy of the process.

XVII. Urari
id that in health, practically all the
uric acid of the urine is held in combination with po

ium, ammonium, sodium, calcium, and magnesium, of

It has already b

which, according to Bence Jones, those with potassium and
ammonium are most abundant. These are very soluble
compounds at the temperature of the body, but are pre-

* Hayeralt recommends a Sprengel's filter pump, but an ordinary
Clarke’s filter pump answers very well. The filter pump should only
ate is thrown on the filter, and with very
little force at first. Before putting on the diluted nitric acid, the pump
should be disconnected, as the acid should not run through too fast,
or it may not completely dissolve all the silver precipitate.

be used when the prec
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—u.m FRACTICAL EXAMINATION OF THE URINE.

readily soluble by heat. If urine presenting this reaction
with acid be allowed to stand for some time, the milky
opacity gradually passes away, and is substituted by a very

e sediment of uric acid. By longer action
of the acid remainder of the base is entirely withdrawn,
leaving the free acid, which is deposited in crystals. It
has already been s that this precipitate by nitric acid
is considered by Thudic to be not acid urates, but

anic constituents of urine, creafinin,
7, lactic acid, and phenylic
acid, baving little gnificance as such, require

only to be mentio

Mucus and the crystalline combination of exalic acid
with lime will be further considered in treating of sediments.

Hippuric Acid is interesting in forming one of the most
striking connecting links between the urine of carnivora,
omnivora, and herbivora, replacing in the last the uric acid
of the first, while in man, who consumes a mixed diet, we
have both uric acid and hippurie, that is, an intermediate
state. But while hippuric acid is increased in man by a
vegetable diet, it is not wholly absent with animal food

It is increased in diabetes, where also it almost replaces uric
acid. If 1o grains benzoic acid be taken in the evening,
the next morning crystals of hippuric acid will usually be
found in the urine. The typical form of these is a four-
sided prism, with two or four beveled surfaces at its ends,
but from this there are deviations. In the twenty-four hours’
urine of man, .5 to 1 gram (7.7 to 15.4 grs.) is separated.
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qqm FRACTICAL EXAMINATION OF THE URINE.

The presence of albumin in moderate amount does not
interfere with the test, but if abundant it must be removed.
Clinical Significance.,—The chlorides are diminished
in all febrile conditions, whether of local or general origin,
y is this the

except, it is said, intermittent fever. Especial
case where there are any exudations, solid or fluid, in
which the chlorides seem to be eliminated. In acute pneu-

monia, where they are often totally absent from the urine,

they appear abundantly in the saliva. In tl affection,

and indeed in all acute diseases, their disappearance from

indi
jpearance an improvement. In pneumonia a decline
in the disease may often be detected through their return

ates an increment in the disease, and their

rca

ical or any other signs point to improvement,

._.F_ _._.:.c _LJ_

Hence a daily trial of the urine for chlorides becomes
important.

Volumetric Process for the Chlorides.

Of several volumetric processes employed for the estima-
tion of chlorides, Mohr's nitrate of silver method is
here given. There are required—

1. A cold saturated solution of neutral chromate of
potassium.

2. A solution of nitrate of silver, such that 1 c.c. = 10
milligrams NaCl. This is made by dissolving 29.075
grams pure fused nitrate of silver in distilled water and
diluting to a litre.

Process.—Put 10 c.c. of the urine into a platinum
crucible, dissolve in it 1 or 2z grams potassium nitrate, free
from chlorides, and evaporate the whole slowly to dryness.
Expose the remainder first to a gentle and afterward to a
strong heat until the carbon is completely oxidized, and
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180 PRACTICAL EXAMINATION OF THE URINE.
twenty-four hours. The proportion of calcium to the
magnesium phosphate is as 33 to 67.
Detection and Approximate Estimation.—The
5 15 shown by adding

presence of the earthy phosphate

any alkali, as ca

tic ammonia or potash.
Their quant imalely estimated in the

following

ty may be appr

nple way, directed by Hofmann a

timetres

A test-tube, 16 ce 20992 inches) lc

centi ch) wide, is filled one-#

1etres (787

or filtered urine, to which a few drops of caustic ammonia

are added, and warmed gently

or caustic potash so

(4]

over a spirit-lamp until the earthy phosphates begin to sep-

arate in flakes. It is then placed aside for ten or filteen

minutes for them to subside. If the layer of sediment is

one centi

wetre (.3937 inch) high, the earthy phosphates

are present in normal amount; if they occupy 2 to
2 ’ o ..

centimetres (.787 to 1.181 inch), they are increased; if]

on the other hand, only a few flakes are visible, the

earthy phosphates are diminished.
Further, in no
cipitated white, but if the urine contains abnormal color-

ing matter, they fall variously colored. If the urine

1al urine the earthy phosphates are pre-

contains blood-coloring matter, the earthy phosphates
appear blood-red or dichroic; if there be present
vegetable coloring matters, as rhubarb, senna, etc., they
are colored rosy-red to blood-red, and by the biliary
coloring matters yellowish-brown, and by wuroerythrin,
gray. i

The earthy phosphates are deposited from alkaline urine,
and a most important precaution must here be observed
not to take such a deposi? for an excess of phosphates.
The phosphates may really be diminished, and yet, in con-
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RACTICAL EXMAMINATION OF THE URINE.

traces of pofassium phosphate. The acid sodium phosphate
¥ Friog, I I

was believed by Lieb

to be the cause of the acid reaction

of the uri

Approximate Estimation of Alkaline Phos-

hates.—Accurately to estimate the alkaline phosphates
P } I s

it 1s necess st, to removet

1e earthy phosphates, which

easily done by precipitating them with ammonia and

filteri n out. Fo

proximate estimation, however,

this is not necessary, since they arein the |

st place present

in ¢ tively small quantity, and, secondly, do not

, they are
ble quantity of urine placed in
about ome-third as m
p- 16) is added. AX of the phosphates are thrown
down in the shape of a snow-white deposit. If the entire
fluid present a milb-like, clowdy appearance, the alkaline
phosphates may be considered present in normal amount ;

ch of the magnesian

if it is denser, more cream-like, there is an increase, If,
on the other hand, the fluid is but slightly cloudy,
transmitting light distinctly, the phosphates are dimin-
ished.

Nitrate of Silver Test.—A solution of nitrate of
silver added to urine throws down a yellow precipitate of
phosphate of silver, and chloride of silver. Both are solu-
ble in ammonia, the silver phosphate also in nitric acid, but
not the chloride. If, therefore, a few drops of ammonia be
added, they will promptly disappear. If now nitric acid
just sufficient to neutralize the ammonia be added, the
precipitate will again appear; but the moment the nitric
acid is present in excess, the silver phosphate is redissolved
but the chloride remains in suspension.

If now enough
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1384 PRACTICAL EXAMINATION OF THE URINE.

This process
1. Wh

acid is tr

tig ilated with acetic
ate or acetate of ura-

which is composed of uranium

nium,

t of uranium is added to a solution
ide, a reddi

sium ferrocyar brown precipitate or
color 1s developed.

Che solutions re are—

1. A star

f sodium phosphate, made by
1s of well-crystallized sodium phos-
phate (Na,HPO, - 12H,0) in distilled water, and
diluted to a litre ; ram P,0;.

ition of potassium ferrocyanide.

dissolving 10.0

. then contai

« I

ted sc

3. Sodium acetate solution, made by H.:.;..,.:__,_m.:m 100

grams sodium acetate in roo c.c. pure acetic acid, and

diluting with distilled water to 1000 c.c.

4. Solution of uranium acetate,® such that 1 c.c. will

COTTC

ond to .ooj gra

rrams phosphoric acid.

1 Or §

To Prepare the Uranium Acetate Solution,— Dissolve 20,3
f yell usly

diluted with 0 determine the

inic oxide in

Brams

g acetic acid pre
Iy a litre.

ed water to nea

strength of this solution,
£

e 50 ¢.c. of the standard solution of

Uranium nitrate may be tituted, thirly-five grains being

directly dissolved in water, but uranium acetate has heretofore been

preferred because the ammonium salts in the urine interfere with the
nitrate, Commercial uranium nitrate and acetate are apt to be con-
taminated with uranic oxides. Uranium nitrate has the advantage of
keeping longer than uranium acetate.
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186 PRACTICAL® EXAMINATION OF THE URINE.

order to hold in solution the barium phosphate, which is
otherwise thrown down, or the acid may be previously
added to a solution of barium chloride.

If to a small quantity of urine in a beaker-glass one-third
as much of the acidulated solution of barium chloride (1
part to 8 plus loric acid) is added, and
ky cloudiness, the propertion
of sulphates is normal ; if the opacity is intense, and the

1
i

4 a part hydro

there occurs an opaque
whole mixture has the appearance and consistence of cream,
the sulphates are increased ; if, on the other hand, there is
only a slight cloudiness, so that light is still transmitted,
the sulphates are dimi

Clinical Significance.—The sulphates are derived
partly from the food and partly from the tissues

are

increased by the introduction of sulphur compounds,
sulphuric ac

d and its soluble combinations, by animal
food, and by any causes producing increased rapidity of
tissue change

as active exercise, the inhalation of oxygen,

by febrile movements, and fevers. The greatest increase
has been observed in meningitis, cerebritis, rheumatism,
and affections of the muscular system. They are dimin-
ished in an exclusively vegetable diet.

The Volumetric Process for Sulphuric Acid,

This depends upon the principle that a solution of chlo-
ride of barium will throw down a precipitate from a given
quantity of urine, so long as any sulphuric acid is present ;
and further, that in thus treating a specimen of urine
acidulated with HCI, a neutral point is reached at which
the filtrate will show a slight opacity as well with the
sulphuric acid as with the barium chleride solution. In
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183 PRACTICAL EXAMINATION OF THE URINE.

kes place with the barium, and until a sZght cloudiness

takes place when adding the potassium sulphate to a por-
tion of the filtered mixture.

If the latter is an intense
reaction, say at 12 c.c., then we know that the

correct
point 15 somewhere between 11 and 12, and the process
is repeated as far continued very
cautiously, a centimetre—

15
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PRACTIC! THE URINE.

190 EXAMINATION OF
matter, readily soluble by heat, which is made up of acid
urates of potassium, sodium, and ammonium, with which
1 magnesium are occasionally commingled.
A little later they are re-

urates of lime ¢

(See lower portion of Fig. 17.
placed by rhombic crystals of uric acid, stained yellowish
1ese are often associated with octa-

or yellowish-red. T

hedral crystals of the oxalate of lime.

The explanation given by Scherer of the occurrence of

deposits is that of the so-called acid fermentation, in

us of the bladder,

the agency of the mu

acting as a ferment, Jac

- and acefic acids are formed out of
rt of the base

the color ese take away a |

and produce first the

from the neu
more insoluble a
posited ; later they combine with

are de-

med above, whic
remainder of th
d sediment.

d urat

ine u

base also, and leave the crysta

As thougl 1g this so-called acid fermentation, there
are also often found at this stage in urine spores of ferula
fu
tureless cells, to be again referred to.
such fermentation takes place is, however, war

A much more satisfactory explanation of the occurrence

1

favo

S—S5Ia

1, oval, transparent, struec-
sufficient proof that

ng.

cerevisie—the yeas gt

of these deposits has been offered by Voit and Hofmann,

who attribute the decomposition of the basic urates to the

acid phosphate of sodium, the excess of phosphoric acid
playing the part of the acetic and lactic acid in the fermen-
tation theory, and decomposing the alkaline urates in the
same way and with the same results. They prove their
position by an artificial production of the same results by

# Neubaner and Vogel, “ Analyse des Harns,” vi Aufl., 1872, p. 113,
from Zeitschrift fiir Analyt. Chemie, Bd. 7, p. 307.
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g2 PRACTICAL EXAMINATION OF THE URINE.

reaction may be induced by a more abundant separation of
the acid sodium phosphate or a greater concentration of
the urine.

In the course of these changes, also, the acidity of the
urine is diminished, and it may become neutral and even
alkaline before the phenomena of the next stage to be
described—the alkaline fermentation—set in.

2, After a still longer but variable period, which is
shorter in warm weather and longer in cold, we have the
so-called alkaline fermeniation, which is a real fermentation.
T h decomposing mucus is also thought by some
to be the ferment, is ascribed by Tieg
a little torula, structureless and without a cell-wall, which
multiplies by budding, not at the surface, but within the
urine or at the bottom of the vessel, where it with the de-

115, 1N Wi

to the action of

posited salts form a white sediment. In this fermentation

we have the urea converted into carbonate of ammonium,

as already explained, by the addition of two equivalents of
water.§ As the result of this conversion, the urine is ren-
dered highly alkaline, and a further change in the character
of the sediment takes place. At the very beginning of the

* Neubauer and Vogel, “Analyse des Han
I1o and 130,

vi Auflage, 1872, pp.

An explanation of the delay which sometimes occurs in the ap-
pearance of these phenomena is based on the recognition of the multi-
plication of these spores as the cause of the fermentation. 1If infusoria
are simultaneously developed, the urea is more slowly converted, and

if the surface of the urine happens to be covered with other plant vege-
tation (mildew), as is sometimes the case, the urine may remain acid
for months in consequence of the interference with the access of oxygen,
on the presence of which the spore is dependent for its growth and
multiplication.




-ef2185e 1emnuerd wioj 10 ‘Suole A[a0]s 31BIqIA ELIS1OR] JO
suol[iw 2[1yM ‘uasazd ualjo ospe e 01 paiiajal sazods A
£ (gr Hiy) aynoids Y 1383 UIYO WNIUOWIWE JO IeIn
Jo s[req yoelq subedo pue ‘wnisauSew puB WHILOWIUE JO
syeydsoyd apduy syl jo ‘suonesyipown JRyl pue (spesdio
padeys , py-uwos,,) swstud semSuewy nyuneaq ‘swiy jo
ayeydsoyd snoydiowe jo sepnueid yiia pepmold SaMW003(]

(rayuey) swmypy o syepexe)y Syl jo speysdan) pepayora(y puw swipdso g
{ 4 wwy o snusyds pagnadg

“gr ong

prey a3 pue ‘sreaddesip 1ayiaSoje proe oun 3y ‘suiEye
m..:_:uu..u— :::Uﬁ.;_h .,—._._.— .r...r. I .u.m_.a..*u z~:m_._3:::~... .:.. 2]eIn
jo s313yds Yiep pur wWnipos jo ein jo s[eisdio anewsud

aIa(pe 01 Uas aq usyo Lew syusmfel) Yy UO AIYA ‘3qe

.x_.,_u.:uo.:_: §S9] 10 SI0W WO O] S¥ 05 WIO] L1131} umcﬂ:u
0] pue aalossip 03 uidaq s|el {10 pioe oun ayy ‘auljeye

A1¥eam UsAD 10 TRIINDU ag [111S AUl aULIn 213 uays “uoljoeal
b | I It L -

£61 ‘SINANIGIS-INTEN AdVAINODIIS




194

tions ab«
infusori
ity.

cel

lost u._:n..r
seen in t
moniaca

eye

18T
bladde )

tion of 1
ing, and

struction
seems to

close rels
or effect
imperfec
ments.

cansatior
ready to

phosphate of lime and bacteria, and e
1 abundant white deposit.

the body, that is, in t

are constantly met with in practice, the first in the condi-

inflammation, more parti

of the fungi above alluded to, which appear to have a very

With this preliminary knowledge of the rafionale of the

which, however, allusion must be made to—

These are very various, and include, indeed, all substances
which are liable to get into vessels containing urine. The

PRACTICAL EXAMINATION OF THE URINE.

ut a fragment of organic matter, and an occasional
1 darts across the field of view with magnified
Commonly, however, the intermediate stage is

t of, and the st just described is the only one

he-alkaline fermentation. Such urine has an am-
m the suspended
ibits to the naked

land putrescent odor, is cloudy

of the above set of changes may take place within

pelvis of the kidney or in the
h form pathological conditions which

and as

5, with its incident suffer-
the second in the phenomena of irritation and
arly of the bladder, due to ob-
by stone, stricture, or malignant disease. It

be a matter of modern observation that the germs

iric acid gravel or calcu

ation to the phenomena described, either as cause
, may be introduced from without by the use of
tly cleansed catheters, sounds, or similar instru-

1 of a large proportion of urinary deposits, we are
take up their detailed consideration, previous to

XTRANEOUS SUBSTANCES FOUND IN URINE.




*paNImo 310J21313 S puT ‘pajeIdIosse
Lpeamieu 21w yowga sdnoid ojesedas 0 swass snoydrome
pue sureis{1o ojur sdnoid asayy jo UOISIAIP Jayuny ¥
.%.,.wm___:._.n.w.._ﬁ pue m.hu..:,ér%m.rﬂz ojul st (i {4 >._._.u_ ..w.”.,.w._n::_ 4.1
-punoj are £313 YDIyM UL dULIN 3] JO UONIEAL 1
01 se A(euy pue ¢ snoydiowe 10 sulj[EIsf1o ‘paziueSioun
10 ﬁuum:ﬂmuo DAY M n:__mmuo pue sanjeu 112y O3 ﬁpﬁm..uh
yua urede ¢ o1 ‘JuSom ‘I0[0d NG 03 SE SIIDEIEYD
afa-pajEu [PUIIX2 112Y] jO punoif ayj uo ‘st Jey) ‘saseq
JUI3IP UO §JUIMMIP3S AJISSE[D 0] IPEW U2I(| 24BY SUOPH

"SLISOdE(] AMVMNIA[ A0 NOLLVOIJISSVTI])

L3190 supy
jo ‘mospreyory "N [ i e[ Ay £q no payumod 351y
sem Iojoereyo anyy 1ayg, ssed 2y jo Suiysijod sy
JO 2PIXO LM PI[|Y 2WOII] IATY YI1M

ul pasn uodl

sse(d ay) Ul SOUYdJEIDS 10 suoissaxdap apnp aae sy,
p uajjo o0s pue
Ul punoj uajy

saypyl juawsig s sIaalasqo Aq paqu

o sguryjiew

Suop 05 219M YoIgM

pajuawsid a3 £q pauoiseddo ‘aumy Juol B 10) ‘sem JOLID
1LIO[02 1314 P3[Y

1€ sIa)1em St

ang *os op 03 Apax1 azow
1 ‘peajsiu jou ji ‘asnj

awosaq £3yy j1 ‘pue i =
sse[d al) Ul SYJewl pue SaYdIIBIDG

aamipas

-wod os[e ABw sap

..._”.E.:C:. JOo uoi .:.“__._.:,.z.... ..#_.d s .uu..._ u: ..v._D.—_Jnm u_..v,..:“._.;

D._...._".m.—. J_:Z..L pnoys ”_.__".mﬁ:m Iyl Ik Qe Jo sa0u

M
pa} ‘sajosndiod yoies fsanqo(d o ‘poosm
‘arey S1ED ‘ap uewiny ‘joom ‘pajsiom ‘glayuelq jo aey
‘uaul] pue UCHOd JO SAIQY T 3SVYL Juowe uowwod 50w

-de (eardoosoroim a3

C61 SEVID NO SHYVIN ANV SZHDIVEDS




-C_w. PRACTICAL EXAMINATION OF THE URINE.

Onorganised.

occasion -
I1. Uric acid com-

ds.

IT1. Oxalate of

IV. Earthy _,__x_m.

V.
ol 18
VIIL.
VIII.

carbe

Organised.
I. Mucus and §
I1. Epithelium, VI Fungi ar

V. Spermatozoids.
1 infusoria.
lood. VII. Elements of morbid growths.

VIII. Entozoa,

Unorganized Sediments.
I. Uric Acip.

Occurrence.—Uric acid presents itself as a sediment
of small bulk, sinking to the bottom, but sometimes also
adhering to the side of the glass. The individual crystals
are often large enough to be seen by the naked eye, and
in their aggregation frequently form masses so large as to
be characterized by the terms ¢sand,’ * gravel’® ¢ red-
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198 PRACTICAL EXAMINATION OF THE URINE.

the crystals assume an ovoid or * whetstone® shape, of
very different siz

» some being mere points with powers of

200 to zoo diameters, while others are Ia

e enough to be
seen by the naked eye. Further shapes are those of sections
of a barrel, envelope, spear, fan, of a comb with teeth on
two u._Lﬂ..J (

wdrilateral prisms with terminal planes, dumb-

Fic. zo.

7R

pal Forms of Ure

More Un tid Crystals, (After Harley.)

bells, and even other forms. What are commonly called
““dumb-bells'* of uric acid may be rather compared to a
tuft of hay constricted at its middle. These varied forms
practice soon teaches one to recognize, even though they
may deviate much from the typical shape. Uric acid
crystals, as mentioned, are almost invariably colored, and
can generally thus be distinguished from other deposits.!Dr.
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200 PRACTICAL EXAMINATION OF THE URINE.

Fig. 1g9 exhibits the more usual varieties of uric acid,
and Figs. 20 and 21 some of the rarer forms,

Tests for Uric Acid.—Whenever a crystalline deposit
is of doubtful character and suspected to be uric acid, if

the latter it will respond as follows :(—

1. Insoluble in cold or hot water, it will readily dissolve
in the alkalies, soda, potash, or ammonia. If then the
alkaline solution be treated with an excess of acetic acid,
in a few hours typical whetstone-shaped forms will crystal-
lize out.

2, Or the sediment may be placed on a glass slide, and
treated with the murexid rest, as described on page 170.

The dumb-bell crystals of uric acid, occasionally met
with, may be distinguished from the dumb-bell crystals of
the oxalate of lime by the characteristic shape already

referred to, by their larger size, their darker color, and
their solubility in alkalies.

II. Uric Acip CoMPOUNDS.

(@) Sedium urate, mainly amorphous, is sometimes crys-
talline. It always forms a part, and, according to Bence
Jones, a predominant part, in the pulverulent, heavy,
variously tinted, and generally bulky deposit of the mixed
urates known as “ brickdust "' or ¢ lateritions ' sediment.
The degree of coloration of this sediment depends upon
that of the coloration of the urine whence it falls. From
pale urine of low specific gravity, 1010 to 1014, an al-
most wihife sediment separates, falling very slowly, and
producing, therefore, an opaque cloudy appearance in
suspension, but readily disappearing on the application
of heat; from urine of an amber color, and specific
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202 PRACTICAL EXAMINATION OF THE URINE.

heat, or the addition of a drop of aceti

promptly dissipate the illusion.

acid, will

I'hese granules of sodium
urate also assume a larger size, and become little spher-

ules, sometimes provided with spic

uch are con-
(G. Bird, Beale) to be spicules of uric
22, from Beale, Kidney Diseases.) Other

5, W
sidered by

acid.

Amo

{Ranke.)

spherules are provided with projecting and curved pro-
cesses, and are believed by Hassall (second edition, page
75) and Thudichum (second edition, page 81) to be com-
posed of sodium urate throughout. That the spines were
also urate of sodium, Thudichum considered evidenced by
their solubility in water. A modified form of the latter are
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204 PRACTICAL EXAMINATION OF THE URINE.

known to have lime for its base, by leaving a residue of
calcium carbonate after incineration.

(@) Acid Ammenium Urate,—This is found, along with

amorpl wy phosphates and erystals of the triple

phosphates of ammonium and magnesium, in urine in
ie alkaline fermentation has commenced. It is

which t
the only urate found in alkaline urine.
Recognition of Ammonium Urate~1It is crystalline, and

its itself in the shape of smooth and characteristic

pr
‘¢ thorn-apple
easily to distingt
water, and dissolve in hydrochlo

f sid crystals, Liguor potassae, added to

spherules (Fig. 2z and 23), which serve

sh it. The spherules are soluble in hot
c or other acid with the

evolution of ur

them, evolves the odor of ammonia, and they give the
n with
Tests for Acid Urates.—Though the acid urates are
h le
124 parts of boiling water and 1150 of cold, they readily

s

tric acid and ammonia.

murexid re:

soluble than the neutral urates, in requiring

dissolve on the application of heat to the slide or test-tube
containin Chey are dissolved also by the alkalies,
liquor potassee, or sode. Treated with nitric, hydro-
chlorie, or acetic acid (the diluted are better on account
of their slower action), they dissolve, with the subsequent
crystallization of uric acid. They also respond to the

them.

murexid test.

III. OXALATE OF LIME.
Occurrence.—The oxalate of lime crystals are most
frequently met in acid urine, often therefore alongside of
crystals of uric acid, but they may also be met in alkaline
urine, along with crystals of the triple phosphate. They are
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200 PRACTICAL EXAMINATION OF THE URIN

longer diameter may readily be detected as such by the
microscope. When seen in the opposite direction, their
characteristic appearance is that of a square, crossed
obliquely by two bright lines, and if the crystals be very
small, it will appear as a square with a bright spot in the
centre—a characteristic appearance by which one may
soon learn to detect them, even when they are very small.
They are often seen in aggregations of three, four, or
more, closely adherent, and forming, as it were, micro-
scopic calculi.

The dumb-bells, very much more rarely met with, are
highly characteristic ; and although we have spoken of
dumb-bells of uric acid and of ammonium urate, neither of

the latter presents the typical dumb-bell appearance like
those of the oxalate of lime. In addition to these are found
allied forms, circular and oval shapes, with darker or
brighter centres, and some with partial concavities at the
sides, as though passing over into dumb-bells, Dumb-bells
are also met aggregated, forming microscopic caleuli, which
go far to explain the incipient formation of caleuli.
Chemical Characters.—The form of crystals of oxalate
of lime is so characteristic that there is seldom occasion to
make use of the chemical tests to determine them. The only
crystals which at all resemble them are certain forms of the
triple phosphate. These are small crystals, modifications
of the typical triangular prism, with its beveled ends, in
which the body of the prism is exceedingly short, as if it
were almost left out, so that the two inclined triangular ends
closely approach each other, and form a crystal like that of
the octohedron of oxalate of lime. Their nature may, how-
ever, be suspected by the shape of the larger crystals
around them, for they never occur alone. Moreover,
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208 PRACTICAL EXAMINATION OF THE URI

The filtrate is then diluted in a test-tube with 15 c.c. (2.83
f3) of water, and overlaid most carefully, by means of a
pipette, with very dilute ammonia in sufficient quantity.
At rest, the two fluids gradually mingle, and after twenty-
four hours the oxalate of lime present will have collected
at the bottom, and octohedra of great beauty may be
studied with the microscope.

Neubauner says he has many times, in this manner,
obtained considerable quantities of oxalate of lime where
there was previously no deposit whatever. He has, how-
ever, in other instances, with normal urine obtained
negative results, so that he is unable to decide whether
the oxalate of lime should be considered a normal or
abnormal constituent of urine.

Sources of Oxalate of Lime in the Urine.—There
is no doubt that sxalic acid is, at times at least, secreted
by the kidneys, and meeting immediately the lime salts,
for which it has a strong affinity, forms the crystals we are
considering ; for both octohedra and dumb-bells are not
infrequently found in the uriniferous tubules of the kidney,
and even in tube-casts, Schunck has attempted to show
that the oxalate of lime is formed during the decomposi-
tion of urine from the oxalate of ammonium, but Neubauer
ys the oxalate of ammonium is converted into carbonate
of ammonium. Others, as Owen Rees, Aldrige of Dub-
lin, Wohler, and Frerichs, allege that oxalate of lime is
derived from a decomposition of uric acid and urates,
Their experiments would seem to show this, and it is
undoubtedly the case that deposits of oxalate often make
their appearance in urine some time after it has been
_passed. Two sources must, therefore, be admitted, one
within the organism and one without.
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210 PRACTICAL EXAMINATION OF THE URINE.

odor, though not necessarily. They are especially abun-
dant in the urine of all irritative affections of the bladder,
and often attend diseases of the spinal cord, because of
paralysis of the bladder and consequent retention of urine.
The earthy phosphates are the Zriple phosphate, or ammo-
nio-magnesian phosphate, and the phosphate of fime.

Fic. 2z,

Forms of Crystals of the Ammonio-magnesian Phosphate. (After Harley.)

(@) The ammonio-magnesian phosphate (MgNH
PO ,6H,0), or triple phosphate, is a crystalline deposit, of
which the typical form is a triangular prism (Fig. 23) with
beveled ends, very characteristic and easily recognized.

In addition to this, there is an infinite variety of modi-
fications, with one or more corners wn_domnm_, the body of
the crystals variously shortened, etc. Among these forms
are the small crystals already referred to as being possibly
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212 PRACTICAL EXAMINATION OF THE URINE.

and a copious deposit of calcium phosphate often takes
place, and is increased by boiling. In other instances, a
urine may be acid in its reaction, and the boiling, appar-
ently by driving off the carbonic acid, will cause the phos-
phates to go down. These deposits have more than once

Crystalline and Amorphous Pho: Lime.

been spoken of as possible sources of error in testing for
albumin, but they promptly disappear on the addition of
acids. The color of the phosphate of lime alone is not
snow-white, as is that of the triple phosphate, but rather

yellowish.
Not unfrequently we meet in urinary deposits erystaiiine
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PRACTICAL EXAMINATION OF THE URINE.

murexid test will not respond to phosphates, but will to
uric acid.

V. Carcium CARBONATE

is a very rare deposit in hur
dantly in horses’

an urine, but is found abun-
urine. When present, it occurs in small
spheres, and is detected by its effervescence with acetic
acid.

VI. CALciuM SULPHATE
is also a very rare urinary sediment, occurring when found
in urine of decided acid reaction and rather high specific
gravity. The crystals occur in needle-like prisms like
those in Fig. 28.
£
Frs. 28,

Crystals of Calcium Sulphate. (From Van Niys.)

v
Occurrence.—These crystalline deposits are only found
in urine which is loaded with biliary coloring matters,

. LeEuciN axp Tyrosin,
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216 PRACTICAL EXAMINATION OF THE URINE.

Chemical Characters.—Leucin spheres, unlike oil-
g'obules, are insoluble in ether, and further are soluble in
caustic alkalies, but not in cold mineral acids. Spherules
of sodium urate resemble somewhat leucin spheres. The
former are, however, soluble on being warmed, and may
also be recognized sometimes by the development of spines
on their surface.

Tyrosin is found in the shape of very fine needles ar-
ranged in tufts or ‘“sheaf’ -like collections, often crossing
each other and intersecting at their constricted central por-
tions (Fig. 2g).

Chemical Characters.—Tyrosin may be recognized
by Hofmann's test. A suspected deposit is boiled in an ex-
cess of water. To the boiling fluid a few drops of a solution
of mercuric nitrate are added, and there arises a red precipi-
tate, while the supernatant fluid is colored red to purple-red.

VIII. Cystin (C;H.NSO,).

Occurrence and Recognition.—Cystin is a rare uri-
nary sediment. Crystalline, forming a whitish or dirty
yellowish-gray deposit, which on microscopic examination
is found to be made up of regular six-sided tablets of dif-
ferent sizes, often so arranged that one of smaller size is
superimposed on one of larger, and this upon a still larger,
and so on; but it also occurs in irregular masses (Fig. 30).
It is usually met in a pale urine, both acid and alkaline,
developing in decomposition the odor of sulphuretted hy-
drogen, as well as that of ammonia, the former doubtless
derived from the sulphur contained in the cystin. It occurs
as a separate urinary deposit as well as accompanying cystin
calculus, which seems sometimes to be hereditary.
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218 PRACTICAL EXAMINATION OF THE URINE.

six-sided crystals, the lime and triple phosphate may be dis-
solved out with acetic acid, while the plates of cystin will
remain. They may then be treated with ammonia, as above,
to distinguish them from uric acid.

Cystin contains 26 per cent. of sulphur.

Organised Sediments.
I. Mucus aND Pus,

Mucus must be present in considerable amount to be
recognized by its own properties, since it is so transparent
and similar to urine in its refractive index. It is visible
partly through the accidental morphological constituents
which it more or less constantly holds in suspension. These
are the so-called mucus-corpuscles and epithelium from all
parts of the genito-urinary tract, as well as crystals of the
oxalate of lime, granules of sedium urate, and even crystals
of uric acid. In strictly normal urine the first two would
alone be present, and in very minute quantity. Mucus,
when present in normal amount, appears as a de/icale cloud,
often barely visible, floating Zoward the bottom rather than
at the bottom of the vessel.

By the action of acetic acid, the mucin, an element of
mucus which is comparable to albumin, though not coagu-
lable by heat, is precipitated in the shape of delicate fibril-
lated bands, which are sometimes tortuous, and again appear
as delicate threads, known as mucin threads. If a little
iodine and iodide of potassium be added to the acetic acid,
they are made even more distinct. Tartaric acid and very
dilute solutions of the mineral acids have the same effect,
while an excess of the same will redissolve the precipitate ;
s0, too, the mineral acids will dissolve the coagulum of
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220 PRACTICAL EXAMINATION OF THE URINE.

cle, however it originates, is nothing more nor less than a
young epithelial cell which has reached the surface before
it has attained the characters of such cell in its develop-
ment. As such, therefore, we must not too closely restrict
its size, for who shall say where the mucus corpuscle ter-
minates and where the epithelial cell begins? As such a
young cell, without morbid impression, simply arrested in
its normal development, a single nucleus is more common
th rich the multiple
nucleus may be said to be more characteristic. But here
the difference ceases. « For the pus-corpuscle, w

it is in the pws-corpuscle, of w

1en young
(that is, not the subject of fatty degeneration), is a cell ex-
hibiting the same characters, and may be defined in the
same way. The fact being that when a cell exhibiting the
above characters, with one or multiple nuclei, is found
upon a non-suppurating surface it is called a mucus-cor-
puscle, while the same cell on a suppurating surface would
be called a pus-corpuscle. Thus, while the two are phy-
siologically distinct, they are anatomically the same, the
physiological difference being in this, that a pus-corpuscle
is a cell too rapidly produced to be allowed to develop
into the normal tissue of the part, while the mucus-corpus-
cle is, as it were, only accidentally arrested in its develop-
ment. The same resemblance which exists between these
bodies exists between them and the white corpuscles of
the blood, and to the whole class of cells to which the
term lewcocyfe or white cell is conveniently applied.

The Action of Reagents.—The mono-nucleated
mucus-corpuscle, which may be considered an older mucus-
corpuscle, or young epithelial cell thrown off at a later
period, usually exhibits its single nucleus distinctly, without
the addition of a reagent ; but the majority of leucocytes
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PRACTICAL EXAMINATION OF THE URINE.

upon these corpuscles, destroying their morphological iden-
tity, and converting them into a gelatinous adherent mass.

Characters of Urine containing Pus.—Urine, con-
taining pus, deposits an opaque white sediment, which sinks
rapidly to the bottom, so long as the reaction is acid and
there is no mucus present. Such urine, when shaken up,
becomes more or less opaque, according to the amount of
pus which it contains. The opacity, as well as the deposit,
often resembles that due to the pale granular urates, from
which both are distir

latter on the application of heat, while purulent urine de-

sished by the disappearance of the

posits albumin under the same circumstances. To a less
degree does urine containing pus resemble that containing
amorphous phosphate of lime ; but the latter is dissipated
by acids, while acids also precipitate the albumin from pus,
and the microscope reveals hundreds of the granular cells
already described as pus-cells, in many of which the nuclei
are already displayed in consequence of the action of water,

Donné’'s test for pus is based upon the reaction re-
ferred to between the alkalies and pus. It consists in the
addition of liquor potasse to the suspected deposit, after
the supernatant urine is poured off. If the deposit is pus,
it is promptly converted into a viscid, gelatinous substance
resembiing mucus, which adheres to the bottom of the test-
tube, often permitting its inversion without falling out, and
which, when it is forced to flow, does so in a continuous
mass, as the albumin runs out of a broken egg. If a por-
tion of this glairy mass be examined under the microscope,
the pus-corpuscles will be found to have been destroyed,
or, rather, converted into the substance itself. If the action
has not been very long, or the proportion of alkali to the
pus is small, the nuclei of the corpuscles may still be found
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224 PRACTICAL EXAMINATION OF THE URINE,

descending from the geleis of the kidney, as it often duoes,
where there is impacted calculus, it is less apt to be mingled
with mucus, the urine retains its normal reaction, and the
pus is, therefore, readily miscible with the urine, and as
promptly deposited from it. When coming from the dlad-
der, if the urine is not already alkaline, it is apt to become
so very quickly, and we have then the phenomena described
as incident to the alkaline fermentation, taking place soon
after the urine is passed, if not in the bladder itself,

In diseases of the prosfate are apt to be found long plugs
of mucus, which, appearing to the naked eye like fine
threads, upon microscopic examination are found made up
of aggregated pus-corpuscles, in which are sometimes found
the larger round, or nearly round, nucleated cells peculiar
to this seat. Similar plugs are found in the pus from gonor-
rheea, and it is said also that in this affection the mucus-
corpuscles are distinguished from those derived from the
bladder by their larger size, their ¢ glass-like clearness, '’
and diminished granulation. If there be no gonorrheea,
these plugs or threads point almost pathognomonically to
inflammation or irritation of the prostate.

In females, pus is apt to obtain in the urine from leucor-
rheea or other purulent discharge from the vagina. This
should not be forgotten.

II. EprrHELIUM.

Epithelium from all parts of the genito-urinary tract is
found in the urine, but it is not very often that we are en-
abled to locate its site beyond the bladder and vagina, partly
because of the comparatively slight differences in the epi-
thelium from different locations, and partly because macera-
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226 PRACTICAL EXAMINATION OF THE URINE

and there is evidence of renal disease, it may be right to
infer them to come from the tubules of the kidney, or from
the pelvis if there are symptoms of impacted calculus ;
otherwise from the urethra, the prostate, Cowper's or Lit-
tre's glands, but cells from the latter are rare. If the plugs
already referred to, made up of pus-cells with a few larger,
nearly round, and distinctly mono-nucleated cells united
by mucus, are present, we may infer the round cells to be
from the epithelium of the prostate. The round cells from
the bladder are considerably larger than those from other
sources—twice the diameter of a pus-cell.

(#) Columnar or conical and spindle cells (4, Fig.
33) are derived, the jirsf from the superficial layers of the
pelves of the kidneys, from the ureters and the urethra ; the
datter from the ureters and urethra.

(¢) The flat epithelial cells (&, Fig. 33) arise from
the bladder or the vagina. These are flat, but often thicker
at the middle, contain a single nucleus, are irregularly poly-
gonal in outline, and often folded on themselves either
completely or partially. The epithelial cells of the bladder
(¢') are not generally as large as those of the vagina (&%),
nor so flat; they are less apt to occur in layers or flakes,
although also found thus. Frequently it is not safe to
attempt to distinguish between the two.

In acid urine these cells remain a considerable length of
time, but in alkaline urine they are gradually destroyed,
becoming at first swollen and more transparent.

III. BLOOD-CORPUSCLES.
These get into the urine from the tubules and pelves of
the kidneys, the bladder, the prostate, and from the uterus
and vagina in their various physiological and pathological
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228 PRACTICAL EXAMINATION OF THE URINE.

once as to the presence of blood. If, on the other hand,
the urine is alkaline in reaction, it assumes the bright-red
color of blood. Urine containing blood in any quantity
appreciable to the naked eye is albuminous.

If bleod-corpuscles are present in numbers sufficient to
produce an appreciable deposit, they form a brownish-red
pulverulent mass at the bottom of the vial, if they come
from the kidneys or ureters. They are more apf to be
found in coagula if they come from the bladder or urethra,
though this latter is not necessarily the case. On the
other hand, moulds of clotted blood are sometimes dis-
charged from the ureters with all the agonies of nephritic
colic,

Recognition of Blood-corpuscles.—Blood-corpus-
cles are recognized under the microscope by the optical
properties due to their biconcave centres. This is the
reversal of light and shadew which they undergo in
focusing, the centre and periphery alternafing in bright-
ness or shadow as the object-glass is approximated to
the slide or removed from it. This, in connection with
their evident biconcavity when seen on edge, and their
yellowish color, will always serve to distinguish them,
although the effects of long-continued maceration tend
to interfere in different degrees with the distinctness of all
of these features. If the urine is a dilute one, the cor-
puscles will swell up, become biconvex instead of biconcave,
finally spherical, and the reversal of light and shadow no
longer occurs, while the coloring matter is more or less
dissolved out. Ultimately the corpuscle altogether dis-
appears. If, on the other hand, the urine is highly
concentrated, the concavity becomes more marked and
distinctive, while the corpuscle itself shrinks and becomes
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FRACTICAL EXAMINATION OF THE URINE.

fies, and in this act entangles whatever it may have sur-
rounded in its liquid state; subsequently it contracts
and slips out of the tubule into the pelvis of the kidney,
whence it is carried to the bladder and voided with the
urine. Casts rarely exceed a millimetre (a5 in.) in length.

It should be added, however, that at least two other views
as to the mode of formation of casts are entertained, accord-
ing to one of which the cast is a result of the disintegration
and fusion of cells which may be the epithelial lining of
the tubules, red corpuscles, or leucocytes ; and according to
another, of a secretion from these same cells as originally
suggested by Rovido. That casts are sometimes formed
according to the first, at least, of these two methods is not
unlikely, while there is reason also to believe that the so-
called * cylindroids” or mucus-casts originate in the
second way.

That casts are sometimes found in urine free from albu-
min is beyond doubt. That persons in whom such casts
occur are entirely healthy cannot be as unqualifiedly as-
serted.

The mechanism of the production of the different va-
rieties of casts, on the supposition of an albuminoid exu-
dation from the blood, is very simple. Thus, suppose a
tubule to be filled with detached and loosely attached
epithelium at the time the fibrin is poured into it. These
elements are entangled, and, as the cast contracts, are car-
ried out in the shape of an- * epithielial"" cast (Fig. 35). If
the tubule should happen to have contained blood, the
cast entangling it is called a “ blopod-cast; " if white cor-
puscles or leucocytes, a pus-cast (Fig. 36). Casts con-
taining even a few blood-corpuscles are also called
blood-casts, The basis substance of blood-casts is most
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232 PRACTICAL EXAMINATION OF THE URINE.

probably the fibrin of the blood. If the epithelium be
firmly attached to the basement membrane of the tube, and
remain behind when the cast passes out, or if the tube be
entirely bereft of epithelium, then is the cast a “hyaline’
(Fig. 37) or structureless cast. In the former instance the
cast is of smaller diameter, and in the latter of larger, the
diameter in the latter being that of the former plus twice
the thickness of an epithelial cell. Fig. 38, a, from Rind-

Hyaline and Granular Cs ts, Ilustrating the Fo n of the Former at a.
(Rindfleisch.)

fleisch, explains this sufficiently. From causes like these,
as well as a subsequent contraction of the cast itself, the
diameter of casts may vary considerably, ranging commonly
from .o1 to .05 mm. (3547 to 4w in.), A cast is seldom
completely hyaline, generally containing a few granules and
one or two glistening oil-drops, but it is still called Ayaline.
Completely hyaline casts do, however, occur. A variety
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234 PRACTICAL EXAMINATION OF THE URI? E.

Casts of smaller diameter are sometimes found within
those of larger, the material of the latter having been poured
out around that of the former after it has undergone some
contraction.  This occurs usually with waxy or hyaline
casts. In consequence of the mode of formation above
referred to, hyaline and waxy casts vary considerably in
diameter, some being as narrow as -025 millimetre (14
of an inch) and even narrower, while others are as much as

sts and Fatty Epithelium.

-05 millimetre (;}; of an inch) wide. There is no doubt
that some of these are formed in the straight or collecting
tubes near their openings on the papille. To these a
limited number of epithelial cells is sometimes attached.
In addition to the epithelial casts above described, there
are found in urine under the same circumstances moulds of
the uriniferous tubules made up of simple aggregations of
the epithelial cells themselves—simple exfoliations of the
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23 6 PRACTICAL E

AMINATION OF THE URINE.

parently extended through the ureters to the kidney. Under
these circumstances they are frequently met. Dr. Beale
says (“‘ Kidney Diseases,

etc., p. 342) they are not infre-
quently passed in cases where the urine has a very high
specific gravity, 1030 or higher, containing an excess of
urea and urates.

These casts are not identic
already alluded to (p. 218}, whi
ighly acid reacti

with the bands of mucin

are found in urine of

The mucin bands are probably pre-
cipitated by the acids, are often beset with granular urates,
and might on this account be mistaken for casts. At the
same time the mucus ¢

st is probably nothing but pure
mucus Oor mucin.

Casts of the Seminal Tubules are sometimes found
in the urine, but their origin may be inferred from the
presence of spermatozoids in them.

To Prepare Urine for Examination for Casts.—
The greatest caution should be exercised in examining
urine for casts. They are often so sparsely present as to
furnish no deposit appreciable to the naked eye, and yet
may be found by careful microscopic examination. While
it is not impossible for non-albuminous urine to contain

casts, yet I have met them in a few instances only, where,
albumin and casts having been present, during their grad-
ual disappearance the signs of the presence of albumin dis-
appeared before the last casts had been washed out. On
the other hand, the presence of albumin means casts in the
majority of instances, and many times I am certain they
are declared absent simply because they are not carefully
sought. I have, however, had cases under my observation
in which the urine contained large amounts of albumin,
and yet by the most searching examination no casts could
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NJ% PRACTICAL EXAMINATION OF THE URINE.

diately returned. In this manner only the lowest drops
are obtained, which are most likely to contain the casts.
A drop of this fluid is allowed to fall into one of the
shallow cells, covered with the thin glass cover, and carefully
examined with a one-fourth or one-fifth object-glass and the
No. 1 eye-piece. If these precautions are taken, and two
or three slides examined, casts will either be found, or they
are absent. Only the beginner need be cautioned against
linen and cotton fibre, hair, or portions of deal-wood,
More likely are the mucin flakes and cast-like granular
aggregations of inorganic and organic matter to mislead.

V. SPERMATOZOIDS
frequently occur in the sediment of urine of healthy men.
When abundant they form a slight flocculent clond in the
urine, but there is generally nothing in the appearance of
urine whence their presence may be suspected.  They
require a power of 400 diameters (one-fifth object-glass
with the No. 2 eye-piece) to show them well, when they
may be recognized by the oval head or body and the deli-
cate tail-like prolongation emanating from it. They do
not exhibit the vibratile movement after entering the urine,

Their recognition is most important in connection
with medico-legal cases—cases of suspected rape. Their
presence in vaginal mucus soon after coition, and in stains
upon linen, is easy of demonstration. In the former case
a drop of mucus from within the vagina is placed upon a
slide, a drop of water added if necessary, covered with a
thin cover, and examined with the microscope. In the
latter a simple piece of the stained linen may be soaked in
water or artificial serum in a watch-glass for half an hour
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PRACTICAL EXAMINATION OF THE URINE.

monadsand vibriones. They are a subdivision of Nigeli's
schyzomycetes or cleft fungi. They include, of Cohn’s
classification, a, the sphero-bacteria or micrococci, consist-
ing of little trembling points uniform in size and prolifer-
ating rapidly in all putrid fluids including decomposing
urine ; &, microbacteria, the staff-shaped or rod-bacteria,
which appear as minute lines approaching in length, with
moderate powers, the diameter of a red blood-disk, but mere
lines in breadth, sometimes at rest and sometimes (.;:,._::w
across the field ; ¢, desmobacteria, or filamentous bacteria,
including, 1st, astraight form, the dacifius, and, 2d, a curved
form, @ibrio. Bacillus increases by transverse d 1s1on,
and often forms a long string called /eptotirix, which may
extend entirely across the field of view. It is not con-
stricted at the joints like the moniliform threads sometimes
formed by the globular bacteria. The first two occur
either fsolated or in the so-called sooglea form, consisting
of jelly-like masses apparently held together by a gelatinous
substance, The last often form swarms but never zooglea
masses.

The effect of the presence of bacteria in urine is to give
it a cloudiness which can be only partially removed by fil-
tration, the bacteria being so small that they pass through
the pores of the filter. They may be entirely removed by
the aid of the magnesian fluid (p. 16), gentle heat, and
filtration.

2. The yeast or sugar fungus (saccharomyces urine)
consists, in the sporule-stage, of transparent oval cells, in
their longer diameter about the size of a blood-disk, and of
larger spherical cells, granular and nucleated. They are
found in saccharine urine, and are probably identical with
the ordinary yeast fungus (saccharomyces cerevisie). The
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FRACTICAL EXAMINATION OF THE URINE.

as its germs preponderate, or according to the properties
the urine may possess. Decomposition seems essential to
the presence of the bacteria, but not to the other forms.

VII. THE ELEMENTS OF MoORBID GROWTHS.

These are seldom met in the urine. Possibly ce/ls may
be found, and perhaps fragments of the growth may be
broken off, and passed with the urine, The former may be
suspected to be of morbid origin by their large size, their
multinuclear character, the large size of the nuclei, and
diversity of the cell-forms. Spindle-cells, it must be
remembered, may be derived from the ureter, urethra, and
even the bladder, and must not, therefore, be considered
abnormal. Indeed, every shape of cell may arise from the
cells of the bladder during inflammation or irritation.

Fragments of cancerous growths which get into the urine
are generally from the villous kind, and may show the cap-
illary vessels which make up the villus, with or without the
epithelial covering. Fragments suitable for examination
are sometimes withdrawn with the catheter.

VIII. ENTozoa.
Entozoa are seldom found in the urine in this climate.
“hinococcus cysts, as well as their hooklets, have been
passed in two or three instances recorded. The eggs and
ciliated embryos of Bilkarsia hemaiobia have been found
by Dr. John Harley in three patients with the endemic
haematuria of the Cape of Good Hope, and I had the
privilege, through the kindness of Dr. S. W. Gross, of
examining one of the slides containing ova, sent to this
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244 ka.rﬁ.._._._(.}r EXAMINATION OF THE URINE.

several days for any reason, a pinch of salicylic acid added
to a four-ounce vial is generally sufficient to prevent decom.-
position, and in no way impairs the reactions or alters the
sediments,

To use any of these fluids, allow the sediment to subside
in a conical glass, decant the supernatant fluid, replace the
latter with the preservative, stir up the sediment, allow again
to subside, again decant, and replacg with a fresh portion
of the preservative. Repeat t

is until the urine is thor-
oughly replaced by the preservative. Then place the sedi-
ment and preservative in a well-stopped ordinary vial, in
which they may be kept for years without marked change ;
or the sediment thus permeated by the preservative may be
mounted in shallow cells over which a thin glass cover is
cemented.,

IFFERENTIAL DIAGNOSIS OF RENAL DISEASES,

While it is quite impossible to determine with absolute
certainty, by a mere examination of the urine, all of the
different affections to which the kidneys are liable, there is,
nevertheless, an association, more or less close, of signs with
well-determined conditions. With such association, it is
important that we should be familiar, while we should as
well recognize the fact that they are subject to variations
and exceptions, If these facts are remembered, it is not
likely that any one can be led far astray by observing the
following : —

L. Acute Parenchymatous Nephritis (Acute Diffuse Neph-
*itis ; Scariatinal Nephretis; Acute Tubal Nephritis).—The
urine is scanty, dark, **smoke-hued, ’ so long as it remains
acid, but becomes red if alkalized. It is highly albuminous.
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240 PRACTICAL EXAMINATION OF THE URINE.

ing a moderate quantity of oil, and perhaps also partially

fatty cells. Waxy casts are also sometimes found in this

form of disease. The urea is diminished, the chlorides
normal, pigment diminished.

There is also often, but not alw vs, cedema, more or less
general, which may, however, subside, but the patient has
a pale, almost characteristic waxy look ; and toward the
unfavorable termination there is much dropsy. The symp-
toms have existed more than six weeks.

The disease is probably the large white kidney, a chronic
continuation of (I), known also as chronic tubal nephritis,
and chronic diffuse nepliritis, and recovery, though pos-
sible, is much less likely to occur than with the acute form.

At other times the sediment contains a large number of
oil-casts filled with free oil, and oil contained in epithelial
cells. There are numerous free fatty cells and free oil-
globules.

II1. Secondary Contraction of the Kidney after Chronie
Nephritis.—The disease has existed for more than a year,
the urine is increased as compared with (II), and may be
even increased as compared with health, and the specific
gravity varies accordingly. The albumin is diminished,
but may be considerable, or it may be very small in amount.
The urine deposits a more scanty sediment, made up of
broad casts, some dark granular and others waxy, together
with a few narrow pale casts. Compound granule cells
ocecur, but are less numerous, and there may be some fatty
epithelial cells, but the amount of oil, though distinctive,
is not very large. The urea is much diminished, There
is often some dropsy, less frequently than in (1) and (II),
but more than in (IV), and it may be entirely absent.
Here the Jarge white Lidney has prodably commenced to
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FRACTICAL

EXAMINATION OF THE URINE.

The disease is interstitial nephritis, and its product the
chronically contracted kidney. If exposure to cold and
fatigue be avoided, the patient’s life may be scarcely
shortened, and yet he is constantly liable to attacks of
uremia, which may suddenly terminate his life, and in |
advanced stages of the disease
produce great discomfort.

he cardiac symptoms often

V. Lardaceous or Amylotd Degeneration of the Kidney,.—

The urine is increased in quantity, clear, of corresponding
specific gravity (1007-1015), of a pale golden color, the
color of a dilute urine only, contains at first little, but later
considerable albumin, about one-fourth to one-half ; urea
is diminished. There is very little or no sediment visible.
Casts are often wanting, and when present include the broad
dark granular as well as the hyaline and waxy casts ; occa-
sionally fatty casts are found ; the waxy are solid-looking,
and somefimes give the

haracteristic red reaction of the
amyloid substance when treated with a wafery solution
of iodine and iodide of potassium. Here hyaline and
waxy casts of large diameter are found, and sometimes
within these smaller casts.

While the highly refracting waxy casts are not confined
to albuminoid kidney, they always indicate chronic and
deep-seated processes.

At first there is no dropsy, but later it is sometimes per-
sistent. Generally, however, except toward the termina-
tion of the case, it i$ amenable to treatment by rest and
diuretics, The patient has an enlarged liver or spleen,
sometimes obstinate diarrheea; he has had syphilis, or ex-
tensive disease of the bones, or has phthisis.

The disease is lardaceous degeneration of the kidney,
and is incurable, though the patient may live many years.
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PRACTICAL

EXAMINATION OF THE

INE.

and a few small hyaline or faintly granular casts ; but casts
are often absent.

The prognosis is not good, but under favorable circum-
stances the patient may improve and become more com.-
fortable.

The above is given as a general guide, and I would again
refer to the fact that there are deviations from the condi-
tions laid down. There are

Il many points quite disputed
in the pathology of the kidney. Thus, the older German
pathologists contended that there is a constant relation of
succession between the acute parenchymatous nephritis, the
chronic parenchymatous nephritis (large white kidney),
and the contracting stage of the latter, making no distinc-
tion between the cirrhot kidney and the fatty and con-
tracting kidney. And it is held by some to-day that all
inflammations of the kidney are diffese ; that is, there is no
inflammation in w

rich the epithelial tissue or the connec-
tive tissue alone is primarily involved, but that both always
share the process from the beginning.

One more fact must be mentioned in this connection, and
this is that although the presence of fatty casts and fatty
epithelium is an unfavorable symptom, yet it does not follow
that such cases are necessarily fatal. I have, on more
than one occasion, found oil-casts in the urine of patients,
and yet have also found them to disappear altogether.
The circumstances under which this has most frequently
occurred have been, 1st, where there have been heart
disease and kidney disease combined, and there has been
some exacerbation of one or both, when the albumin has
increased, and oil-casts have made their appearance, which
later totally disappeared; 2d, where pregnancy has super-
vened on existing Bright's disease, and oil-casts have been
present, which again disappeared after a successful labor.
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PRACTICAL

EXAMINATION OF THE URINE.

position, and may form entire calculi, but seldom constitute
the nucleusalone, of a calculus. Mixed phosphatic calculi
are white, exceedingly brittle, fuse in the blowpipe flame
and are soluble in acids, but insoluble in alkalies.

Other rarer forms of calculi are made up of carbonate
of lime, of xanthin, cystin, and of urostealith.

Few calculi of lar

: size are of the same composition
throughout, and when of any considerable size, these con-

stituents are usually arranged in concentric layers about a

nucleus. Oxalate of lime is the most frequent nucleus ;
uric acid may a

s0 serve as a nucleus, but phosphates,
almost never, Small masses of organic matter, as blood-
clots, frequently form nuclei, and may often be recognized
by the odor of ammonia on ignition. Foreign bodies, as
pieces of pencil or even glass, introduced into the bladder
from without

, may become nuclei.

7o Determine the Composition of Calenli Qualitatively.

Previous to chemical treatment a calculus should be goze-
dered, and in view of the fact that different layers are often
of different composition, wherever the stone is of any size,
it should be sawed or coarsely broken and a portion of each
layer should be examined separately.

ixpose a portion of the powdered calculus, on a piece of
platinum foil or a platinum spoon, to a dull red heat for a
considerable time. Note whether there is a residue.

A calculus which burns with very little or no fixed residue
is composed either of uric acid or ammonium urate, of
cystin, of xanthin, or of urostealith. If it does not burn
completely it may contain uric acid and uric acid salts,
phosphate of lime and phosphate of magnesium, the ammo-
nio-magnesian phosphate, or oxalate of lime.
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PRACTICAL

XAMINATION OF THE URINE.

is not alkaline. Treat with HCI ; it dissolves

without effervescence. Add to the solution

ammonia in excess ; a white precipitate occurs ;
caleium phosphate. Caleuli of pure calcium
phosphate are rare, but may occur.

(2) Treat the powdered calculus with acetic
acid ; it does not dissolve. ‘Treat the residue,
after heating, with acetic acid ; it dissolves with
effervesce

caletum oxalate*

The powdered

original calculus dissolves with effervescence

when treated with acetic acid ; caleium carbonate.

B. There is no fixed residue.  Apply the murexid test (p.
170),
I. A purp

e color is developed.

a. Mixa portion of the powdered calculus 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 : ammonium wrate.

&. No ammonia : wrfc acid.

II. No purple color.
a. But the nitri

acid solution turns yellow as it is
evaporated, and leaves a residue insoluble in po-
tassium carbonate ; xandhin,

. The nitric acid solution turns dark brown, and
leaves a residue soluble in ammonia : cystin,

¢. The calculus, soft when fresh, dark-brown and
brittle when dry, becomes softer again when

el

# The calcium oxalate is converted by the heating into calcium
carbonate, which dissolves with effervescence. If the heat be much
higher than a dull red, the carbonate of lime is converted into quick-
lime, which does not effervesce on adding an acid.
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PRACTICAL EXAMINATION OF THE URINE

(3) The powder of the original calculus dissolves
with effervescence. The stone is calcium
carbonate.

B. There is no fixed residue. Apply the murexid test
(p. 170).
I. A purple color results. The stone is wric acid or
uric acid and its compounds.

I1. No purple color. (See II, P- 255.)

- /
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FNCAL EXAMINATION

OF THE URINE.

Abbreviations for the important constituents are used as

show

1, the sign ¢ for fncreased, the sign ¢ —

diminished, and the letter “*n " for nermal.
increase or greaf diminution, ““gr. 4" and
may be used, and for s&ght increase or s/ig/t diminution,

gl + " or f5l. —."'

I have added another space for the opinion or diagnosis.
Let us suppose an examination to have been made, with
the following results. The word

‘indican,’”’ “ind.,"’ is

and substituted.

preferred for ¢* uroxanthin,’

EMAL CONSTITUENTS,

ANTS IN SOLUTION.

n, 2 per cent,

SEDIMENRT

asts, free fatty cells and free oil-globules.

Diagnosis—Chronic Parenchymatous nephritiz,
Fatty kidney.
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picric acid, 89

polarimetry, gg
to detect the presence by

specihic

¥ and qu

Trommer's t

mmer's test, 74
volumetric process for estimating, 79

5 Irom, 22

test for, by preci
Hamaturia, 134
Hmemin crystals, to prepare, 135

He=mog

ned’s test for, 133
s test for, 132

Slevens

mod

of Mahomed's test for, 1
Hamoglobinuria, 134

Hayerait’s method of estimating uric acid, 171

Hemialbumose, 67

test for, 68

Hippuric acid, 176

Hydrebilirabin, 122
test for, 123

Indican or indigogen, 126
clinical significance of, in urine, 128
Heller's test for, 126
Jafie's test for,

..
2]
Inorganic constituents of urine, 177
Inosite, 107
Introduction, 13

dney, acute inflammation of, 244
hyperemia of, 24

X

lity, 71
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INDEX,

ritis, interstitial, 247
Nitric acid test, for album

Octohedra of ox

te of lime, 205
Odor of uri
C
Organic constituents of w
Oxalate of lime, 204

» 32

in urine, 22, 152

ea
w
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characters of, 206

1 cance of, 20q
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recognition of; 205

sources of, in the urine, 208

ium glancum, 241
yne, 62
biuret, test for, 64
phosphor-tun
Ralfe's test for, 65
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Tables, 259
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detection of, 21
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organized, 218
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Vegetable coloring matters in urine, 138

detection of, 139
Xanthia, 176

Yeast fungus, 240
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