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GENERAL SYMPTOMATOLOGY. 21

Exception.—In malignant diseases (cancer), even when character
ized by chronie tissue changes, the pain is sharp.

The character of the pain will vary also according to the tissue
involved (e. g., in inflammations of the skin it is burning and itching,
in the bone, dull and boring, in mucous membranes, aching, ete.).

Describe the physiognomy of disease.

Various diseases have their own characteristic physiognomies,
which cannot be desciibed accurately, and a knowledge of which
can only be acquired by experience (e. g., malaria, cancer, scrofula,
tubercle, respiratory and cardiac diseases, and various fevers).

Describe the pulse of disease.

The normal pulse in adults varies from 65 to 75 per minute ; in
infants, from 112 to 120 ; n old age, about 60, rising in extreme old
age until it approaches that of the infant. It is more rapid in
females, more rapid during waking, more rapid in the erect posture,
and more rapid during digestion. The pulse of disease should be
studied with regard to its frequency (rapid or slow), its volume or
strength (full or small), its resistance or tension (hard and incom-
pressible, soft and compressible), and its rhythm.,

A moderately rapid pulse is found in acute sthenic diseases.

A very rapid pulse, in marked ansemia, or in low fevers with great
debility, therefore it shows great weakness,

The pulse is very slow in brain effusions, in disintegration of the
cardiac muscle, as the result of great cold, in jaundice and in shock.

It is full in health, in states of high arterial tension from any
cause (e. g., powerful ventricular contractions).

A hard pulse is usually associated with a full pulse, and is found
in the early stages of acute diseases.

Exceptions.—(1) The receding pulse of certain cardiac diseases
is full but not hard. (2) In atheroma of the vessels, the pulse is
hard because the vessels are rigid, but is not full.

A small pulse is usually soft and compressible and is seen in
debility.

Ezeeption.—In peritonitis and other inflammations below the
diaphragm, the pulse is small but hard and wiry.

Rhythm.—The rhythm is altered in certain brain diseases, as tuber-
cular meningitis ; in organic diseases of the cardiac muscles, in func-
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but may be red only at the tip and edges, the remainder of the tongue
being concealed by heavy coating.

A glazed tongue, smooth and glossy, with prominent papillee,
discolored, often brownish, and frequently eracked or fissured, is only
seen in cases of great prostration. The glazed appearance is due to
fungi developed between and on the papilla.

A fissured tongue, if neither glazed nor brown, indicates nothing
of importance, frequently being seen in perfectly healthy indi-
viduals.

How is the temperature of the body ascertained ?

The temperature is taken by a clinical thermometer, placed either
in the mouth, axilla or rectum, the mouth being the most convenient,
the axilla the most accurate. A self-registering thermometer is
used, and should be gently waved to and fro by swinging the arm,
in order to set the index. It is then placed in the axilla carefully,
in such a manner that it is in contact with the skin on all sides, and
is allowed to remain for at least six minutes, when it is removed
and the temperature read. It should be taken at least twice daily.

What is the normal temperature of the body?

The average temperature is 98.6°. There may be a normal varia-
tion of from .5° above to .5° below the average, which is compatible
with perfect health. These variations are even greater in children.
The temperature of the mouth is about .5° lower, that of the rectum
1.° higher, than the axillary temperature. There is a certain rela-
* tion between the temperature and the pulse, the latter increasing
about ten beats per minute for every 1° rise in temperature above
the normal.

Are greater variations than the above compatible with life?

The temperature in fever may rise to 107° with recovery (rare).
A temperature of 111° has been observed in cerebral rheumatism,
the patient recovering (very rare). Mr. Teale has reported a case
of injury to the nervous system which recovered, in which the tem-
perature rose to 117°.  Another case has been reported, of 120° (?),
with recovery. When the temperature is very high the thermome-
ter is usually inaccurate, or the patient is playing some trick with
the instrument (malingering cases). In hysterical patients under
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surface temperature is always several degrees lower than that of the
axilla, due to evaporation and the radiation of heat. The tempera-
ture of the head and abdomen is nearly 3° lower, and that of the
chest 2° lower than that of the axilla.

GENERAL DISEASES.—A. (EXANTHEMATOUS
AND ZYMOTIC DISEASES.)

Fever.

What are the characteristics of a fever?
Fevers are characterized by (1) an elevation of temperature ;
(2) Increased rapidity of tissue change;
(3) As a rule inereased rapidity of the circulation, and
(4) Alteration in the secretions, which are usually diminished.

What are the general indications for their treatment?

(1) Reduce the temperature by cold sponging, cold baths, quinine
(er. xx), or if the temperature is very high, by antipyretics, as
antipyrine.

(2) Give easily digested food in small amounts frequently re-
peated, to counterbalance the waste of the tissue.

(3) Regulate the circulation by alcohol, ammonia, or perhaps
digitalis, if the pulse is small, weak and rapid, or by aconite, vera-
trum viride, or antimony, if the pulse is full and strong.

(4) Keep up the secretions by diuretics, diaphoretics or purgatives,
as the case may require.

Mention some of the general laws governing fevers.

(1) They are all due to special poisons.

(2) They are mostly contagious or infectious.

(3) They are mostly self-limited diseases, i. ., they run a definite
course and terminate spontaneously.

(4) One attack wsually protects the individual from a recurrence
of the disease.

(5) With few exceptions there are no specifies.

(6) With few exceptions fevers have no characteristic pathological

Tesions.


















CONTINUED FEVERS—TYPHOID FEVER. 31

What are its synonyms ?

It 1s called enterie fever, gastro-intestinal fever, infantile remittent
fever, slow nervous fever, autumnal fever, abdominal typhus, ete,
ete.

What are the causes of typhoid fever ?

It is due to a specific poison, probably never generated de novo,
but favored in its development by decomposing animal matter, par-
ticularly the alvine dejections, as may oceur in foul drains. The
poison may be propagated by drinking water, or milk contaminated
with it. It attacks persons in the prime of life.

What are the incubation period and duration?

The tncubation period is about two weeks, sometimes three weeks
or longer., The duration 1s three and a half weeks, followed by a
tedious convalescence.

What are the symptoms of this disease?

(1) Prodromic Period.—It comes on gradually, with chilly sensa-
tions, malaise, perhaps some diarrheea, the patient being feverish
toward night, and in about half of the cases having irregular attacks
of epistaxis; all this lasting from three days to a week.

(2) The First Week of the Disease.—The fever then becomes
continuous, with evening exacerbations and morning remissions.
Diarrheea, if not present before, now comes on. There is great
lassitude, headache, a soft, frequent pulse, and often nocturnal de-

(3) Second Weele.—These symptoms all increase, an eruption
appears, the patient is often in a condition of stupor, alternating
with hallucinations, the tongue is dry, and the fever more continuous.

(4) Third Week.—If the case is doing well the symptoms now
begin to abate. There is not so much delirium or headache, and
there are marked variations in the fever, the temperature being
much lower in the morning, but high at night.

If the case is not duing well the stupor deepens, the diarrheea in-
creases, there is picking at the bed-clothes, subsultus tendinum, the
patient has a tendency to sink down in the bed, and he dies from
exhaustion, or from some of the complications which may occur at

this time.






















































PERIODICAL FEVERS—INTERMITTENT FEVER. 49

often complains of pain in the back and limbs, increased salivary
secretion and a frequent tendeney to yawn,

(2) The symptoms of the cold stage are, a chill, with blue nails,
pale skin (the so-called goose-flesh), frequent urination, shivering and
intense thirst. During this time a thermometer in the axilla will
show that the internal temperature of the body is from 104° to 106°,
This stage lasts from half an hour to two hours, and is followed by
the hot stage.

(3) The symptoms of the hot stage are subjective and objective
heat of surface. There is a full bounding pulse, flushed face, severe
headache, nausea and vomiting. The axillary temperature rises to
105° or 108°, This stage may last up to four hours, and is followed
by the sweating stage.

(4) Sweating stage; perspiration now breaks out, first on the
brow and face, then over the whole body. The secretions are re-
established. The headache disappears, the nausea subsides, the
pulse falls, and the temperature goes down 1% or 2° every five or ten
minutes, until it is below the normal, when the attack is over and
the patient is well until the next parozysm.

The wrine is acid during the paroxysms, is often alkaline during
the intermission, and may contain albumen.

How is this disease diagnosed ?

This disease is recognized by the history of malarial exposure, by
the stages, the high temperature, the complete intermission, and
the recurring paroxysms.

(1) From hysteria it is differentiated by the characteristic tempera-
ture, the stages, the complete intermission, and the recurrerce of
the paroxysms. During an hysterical chill the temperature is
sometimes very high, but only for a short time, with great and
irregular oscillations.

(2) From hectic fever it is diagnosed by a physical examination,
which shows the absence of cause for the heectic. In the latter
disease, also, the pulse remains high in the intermission, and the
chills usually occur in the afternoon.

(3) From urethral or syphilitic fever by the absence of the neces-
sary history, and the fact that the temperature is much higher than
in the latter diseases.

4
















































ERUPTIVE FEVERS—SCARLATINA. 65

nervous symptoms predominating. There is deliriumn and recurrent
convulsions, very high fever (even as high as 115°); the throat
symptoms are generally, but not necessarily, severe ; the eruption is
irregular, often late in appearing, is livid, uninfluenced by pressure,
and often interspersed with petechial spots,

(4) Scarlatina Latens is a variety with no marked symptoms;
the eruption may or may not be present, and the sore throat,
of which the patient generally complains, may be very slight. Tt is,
however, liable to the same complications and sequel® as are the
most severe cases.

SPECIAL SYMPTOMS,

(1) The eruption comes out at the end of the first twenty-four
hours, and appears first on the face and neck, sometimes on the
breast, as a bright scarlet rash, Appearing at first in minute dots,
it soon becomes confluent, and spreads all over the body in twenty-
four hours after its first appearance. It is most marked around the
joints, and on close examination in these situations, minute spots are
seen a little raised above the surface, and more vividly red than the
surrounding skin. It disappears on pressure, except in malignant
cases, when it is of a dusky or livid hue. Tt is associated with
swelling of the skin, and i8 due primarily to congestion of the
cutaneous capillaries, The superficial layers of the skin, when
examined under the microscope, are seen to be infiltrated with
embryonic cells, and superficial hemorrhages are found in the
glandular structure of the mucous membranes. The eruption re-
mains at its height for from three to five days, and then gradually
fades in the order of its appearance.

(2) Desquamation comes on when the eruption fades, and occurs
first on the face, afterward on the body, in large flakes. It may
continue for weeks. As long as it lasts so long is there danger of
contagion from the patient.

(3) Thioat Symptoms.—These have already been described when
speaking of the anginose varieties.

(4) Fever Symptoms.— The pulse is very rapid. This is so early
a symptom that causeless vomiting, and a pulse of 130 to 160 per
minute, in a child, should lead to the suspicion of this disease,
even before the eruption appears, The pulse remains frequent

during convalescence.
b
























































































































ACUTE GOUT. 105

women. It occurs particularly in those who lead a sedentary life,
and indulge largely in animal food, especially when eaten hurriedly.
Wines, particularly sweet wines, and malt liquors in excess, when
indulged in habitually, lead to acute attacks. Strong mental emotion,
as anger, may excite an attack. In addition to these causes, an ex-
cess of urie acid in the blood is a prime factor in the development
of the attack.

Acute gout is not common in this country, but is met with
especially in England and the beer drinking countries of Kurope, as
Bavaria.

What are the symptoms of acute gout?

It begins usually at night with intense pain in the ball of the great
toe (the metatarso-phalangeal joint). The pain is aggravated by
pressure and by vibrations, as those produced by heavy wagons in
the street. The patient is restless and feverish; next morning the
pain is lessened, but the joint is red, swollen and glossy, and this
redness extends to the other joints. The swelling somewhat relieves
the pain, which, however, increases toward night. The small
joints of the other foot or of the hand may be also affected. This
continues for five or ten days, and slowly disappears, followed by
slight desquamation. During the paroxysm the urine is deficient in
uric acid, there is an extraordinary irritability of temper, nausea
and constipated bowels. After the acute attack passes off the
patient is much better than he was before it came on.

How is gout diagnosed?

Gout is recognized by the sudden onset with excruciating pains, by
affecting the small joints only, by the fever, the deficiency of uric acid
in the urine, and the absence of cardiac complications.

What is the prognosis of gout ?

The prognosis of the attack is favorable; but it is apt to recur at
intervals, Occasionally retrocessant gout is seen, which is dangerous.
Gout of the brain is rare, but is a dangerous complication. Gen-
erally the cerebral symptoms are rather due to the aleohol which
the patient has habitually imbibed than to the gout. The same
may be said of gout of the stomach. Gout of the heart is character-
ized by pain and intermittency. It occurs in old persons and gives
a bad prognosis.












DIABETES, 109

high specific gravity (1028-1050, the average being about 1030),
which will vary with the amount of sugar passed and its degree of
dilution. Sugar can be detected if the proper tests are applied to
the urine, the best of which, as rough tests, are Boettger's, Moore's
or Trommer's. If, however, it is desired to determine accurately
the quantity of sugar which is being passed daily, Pavy's or Feh-
ling's tests must be used, or Roberts’ fermentation test resorted to.
The quantity of sugar excreted daily varies very much. Usnally it
is equal to about thirty per cent. of the urine voided, or one ounce
to two pounds or more,

The nervous system also suffers.  Not only is the patient irritable,
but he suffers from nervous debility and loss of nervous tone. He is
often vacillating, where prior to the disease he was firm.

Tle vespiratory system shares in the general malnutrition. There
is a cough from bronchial catarrh, and as the disease progresses,
fibroid changes, and finally tubercular deposits take place in the lungs,

The eiveulation is languid, and the first sound of the heart feeble.

The temperature is lower than in health.

What is the duration of this disease ?

The duration varies, Under the improvements which have been
made in the treatment, the duration is gradually lengthening. For-
merly, according to Prout, the average duration was about two years.

How does it terminate ?

The majority of the cases terminate fatally, from exhaustion, or
from decomposition of the sugar in the blood, which, being converted
into acetone, causes either diabetic coma (the patient becoming sopo-
rose and finally comatose, with dilated pupils and a cold surface) or

delirium and convulsions.

What is the prognosis?

Probably the disease never ends in recovery, although much can
be done by treatment to retard its progress. Any acute intercurrent
affection greatly increases the danger.

How is this disease diagnosed?

The symptoms and the presence of sugar persistently in the urine
render the disease unmistakable. If a patient with a chronic disease is
suffering with great thirst, has a dry mouth and tongue, and intense










































































































































































































































































































































































































































































































































































































































































































































































































































THE EXAMINATION OF THE URINE.

Which are the objective points in the examination of urine
for clinical purposes?
The quantity, appearance, color, odor, reaction, specific gravity,
increase or decrease of norma! ingredients and presence or absence of
abnormal or adventitious substances.

When should the specimen be obtained for examination ?

For qualitative purposes the specimen may be taken at any time
of the day, the morning urine in preference. For quantitative ex-
amination a specimen of the total urine in 24 hours must be used.

How is the total urine of the 24 hours to be collected ?

The urine passed at a certain hour is to be thrown away, all sub-
sequently passed up to the same hour of the next day is to be eol-
lected in a clean glass jar or bottle and the amount measured.

How soon thereafter should the urine be examined, and why?
Shortly after the specimen is obtained, as putrescence will rapidly
set in, which will change the character of some of the ingredients.

What is the average daily quantity voided under normal
: conditions ?

1200 to 1500 ec.c., or about 40-50 fluidounces,

Under which normal conditions is this increased or di-
minished ?

Copious drinking increases the quantity ; also, a lower tempera-
ture or great humidity of the atmosphere ; free sweating, purgation
or emesis will diminish 1t.

Which pathological conditions increase the quantity and
which diminish it ?

Diabetes insipidus and diabetes mellitus largely increase the quan-

2 17






COLOR AND ODOR OF URINE. 19

rated solution compared with a standard solution of indigo in chloro-

form diluted to the same tint, may be expressed in the quantity of

indigo it represents.

What is the color of urine in icterus, and by what produced ?
The urine in this condition is of a yellow or greenish, or even

greenish-black color, caused by the presence of biliary coloring matter.

How may the presence of blood in the urine affect its color?
Tt will cause a change of color from light red to brown and almost
black.

Do medicinal agents change the color of the urine?

Many of them do: Thus, it is turned brown or black after inges-
tion of carbolic acid and gallic acid, yellow after santonin, rhubarb
(changed to red by addition of ammonia), also, after senna, logwood,
ete.

What pathological condition gives rise to a dark brown or
blackish color of urine, and why *
Melanotic tumors, owing to the elimination by the kidneys of
aromelanin, a black coloring body corresponding to the choroidal pig-
ment.

Describe the odor of fresh normal urine.
PFresh normal urine has a specific, not disagreeable, aromatic ador,
due to the organic acids of the aromatic series.

How does this change on standing *?

The urine turns alkaline in reaction, and then ammoniacal decom-
position takes place, giving rise to a disagreeable ammoniacal odor.
- This may take place already within the bladder in eystitis.

In what conditions and by which medicines or food isthe odor
of the urine modified ?

In diabetes the urine has often a fruity odor, due to acetone.
Asparagus gives it a disagreeable odor. Spirits of turpentine an
odor not unlike violets. Copaiba, cubebs, balsam of tolu and oil of
sandalwood give it an aromatic odor.

What is the effect of mineral acids, and what of fixed alka-
lies on the normal odor of the urine ?
Mineral acids interfere with the normal odor, fixed alkalies make

it aromatie.
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'ﬁ'e‘igetahle aci-;_]s, b?iug eliminated as alkaline carbonates, produce alka-
linity ; benzoic acid or alkaline benzoates are converted into hippuric

acid and increase the acidity of the urine.

What does the specific gravity of the urine represent?

The amount of solids contained in solution therein.

State the average specific gravity of normal urine and its

variations under various conditions.

The average specific gravity of the normal urine is
between 1015 and 1025. When great quantities of
liquids are ingested it may fall to 1002, and when great
amounts of fluids are withdrawn it may reach as much
as 1040.

In which diseases is the urine characteristically
high, and in which relatively low ?

In diabetes mellitus it is always high, and may reach
1050 ; in the various forms of Bright's disease, as well as
in amyloid degeneration of the kidneys, it is low, reaching
1005 to 1004.

How is the specific gravity of urine ascertained?

With the urinometer (Fig. 1); fill the cylinder for that

purpose about three-guarters full, then carefully float the
urinometer in it and add enough urine to fill the cylinder

to the top, reading off the degree of immersion over the i

Fia. 1.

top of the liguid. For very accurate determinations, the §il{i§

specific gravity should be taken with the specific-gravity

hottle.

For what purpose does the knowledge of the specific
gravity of urine serve?

For the approximate determination of the guantity of

solids. Thus, if by Trapp’s formula the last two figures

of the specific gravity are multiplied by 2, it gives the

Urino-
meter,

amount of solids contained in 1000 parts; (the factor 2.33 is some-
times used as being more accurate, but 2 suffices for clinical pur-

poses).










































NORMAL INORGANIC CONSTITUENTS OF URINE. 35

chronic conditions no eonstant relations have been established, though
the earthy phosphates are no doubt increased in eerebral affections,
rheumatism, osteomalacia, rachitis, whereas a decrease has been
established in chronic spinal disease, renal affections and dropsy.

How can the earthy and how can the alkaline phosphates of
the urine be separated ?
If an alkaline hydrate, KOH or NaOH, is added to urine, and

the mixture heated to the boiling-point, the earthy phosphates are
thrown out and may be filtered off. If to the clear filtrate about
one-third of magnesia mixture is added, the alkaline phosphates
will be precipitated as ammonium-magnesium phosphate, termed
triple-phosphate.

How does triple-phosphate form from ammoniacal urine in
cystitis or putrid urine ?
From the decomposition of urea into ammonium carbonate ; this,
with the magnesium phosphate, forms ammonium-magnesium phos-
phate.

What is the import of triple-phosphate in the urine, and what
its appearance under the microscope ?

Triple-phosphate, if formed in the bladder, may give rise to the
formation of concretions, and as they result from ammoniacal
urine, eystitis probably exists. Under the microscope, the crystals
of triple-phosphate are prismatic and highly refractive, representing
the form of coffin lids, after which they are named. (See Fig. 6,

page 30.)

What is the deposit resulting from urine alkaline from fixed
alkalies ?
The earthy phosphates—i. e., phosphates of calcium and magne-
sium—appearing under the microscope as granular masses, They
have no tendency to form coneretions.

How is the phosphoric acid of the urine quantitatively
approximated?

By Teissier's method : Into a cylinder graduated in e.c., add 50

c.c. urine and 15 e.e. magnesia mixture ; mix well and allow to settle

for twenty-four hours. The total P;O; will be precipitated as triple-




































EPITHELIAL CELLS IN URINARY SEDIMENTS. 47

Give the composition of Tanret's reagent ?
'3. 32 grammes potassium iodide, 1.35 grammes mercuric chloride,
dissolved in 100 c.e. distilled water. '

Is the presence of albumin in the urine alone sufficient for the
diagnosis of Bright's disease ?

No: as various other causes, already enumerated, may cause tem-
porary or pseudo-albuminuria. If the amount of albumin, however,
is large and persistently present, if the urine also contains casts
Ed renal epithelium, the evidence points to the existence of renal

ease,

Epithelial Cells in Urinary Sediments.

Are epithelial cells normally present in the urine, and, if
present in larger quantities, what do they indicate ?
Epithelial cells are always present in the urine, but according to
their form, and the greater quantity present, they indicate patho-
logical conditions of certain parts of the urinary tract.

What form have the epithelial cells of the uriniferous tubules?

They have a spherical, granular form, with faint outlines, but
clearly defined nuclei. They may be present either singly or agglu-
tinated as epithelial casts. The loops of Henle are lined with
tessellated epithelium, and the straight tubules with the columnar

variety (Fig. 12).

Which epithelial cells are derived from the renal pelvis ?

Tessellated epithelium consisting of biconvex and caudate cells.
The biconvex are generally as long again as they are broad. The
caudate cells have an ovoid or elub-shaped body ending in a fine
point ; their nuclei are well defined (Fig. 12).

Which epithelial cells belong to ureters and bladder ?

The ureters have regular tesscllated epithelinm, composed of poly-
gonal cells, with central and clearly defined nuclei. The bladder has
epithelium arranged in layers, of which the upper layer is formed
by flattened polygonal cells ; the deeper layers have a more spherical
appearance (Fig. 13). While the female urethra has the same
epithelium, that of the male urethra resembles more the renal
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slightly grcen‘ish, clear, as a rule, but may contain sediments of urates
or oxalates : it has a high specific gravity, generally between 1030
to 1040 and even more; the urea eliminated is abnormally increased.

Which foods inerease and which diminish the amount of
glucose in the urine?
Starchy and saccharine food increases, and animal diet decreases
the amount.

In testing urine containing albumin for glucose, what has to
be done first ?
The albumin has first to be separated by boiling and filtration.

Describe Moore's test for the detection of glucose in urine.

In a long test tube mix about one part of urine with half its
volume of liquor potassce. Heat the mixed liquids in its upper half
antil active ebullition ensues, when, if glucose is present, the upper
part will turn dark yellow to reddish brown. If the whole volume
is thus treated, it will change color in a similar manner, and if then
some nitrie acid is added, it is decolorized and an odor of burnt sugar
is given off.

What effect has glucose on certain metallic oxides if heated
together in a strong alkaline fluid?
The metallic oxides, especially those of bismuth and copper, are
reduced ;: the former to metallic bismuth, the cupric oxide to
cuprous oxide.

Describe Beettger's test.

Beettger's, or the alkaline bismuth test, is performed by mixing
equal parts of urine and liquor potassae and adding a small quantity
of bismuth subnitrate ; boil for a minute or two, and if glucose is
present, the bismuth will turn gray, brown or black, owing to the
reduction to its metallic state.

What are the advantages and disadvantages of this test?

Tt has the advantage that uric acid, urates and kreatinin do not
affect it, but albumin or sulphides present in the urine, produce
similar effects as glucose.

What is Nylander’s modification of the alkaline bismuth

test?
This consists in the use of a single alkaline bismuth solution
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brought to the boiling point again and a little more urine added as
before,

Which is the principal alkaline cupric test, and how applied?

The Fehling's test, an alkaline solution of cupric oxide, which is
held in solution by Rochelle salt (sodinm-potassium tartrate), (see
formula under quantitative tests for sugar). This solution is di-
luted with 3 to 4 volumes of water, heated to the boiling point,
when a little urine is added. If sugar is present, a yellowish-red
precipitate of cuprous oxide will form ; if indistinet at first, boil
again and add more urine. The boiling before adding the urine is
necessary to establish the quality of the solution and to show if it
does not decompose spontanecusly at the boiling point.

What is the most positive evidence of glucose in urine, and
how shown ?

The aleoholic fermentation on addition of yeast. This may be
shown by adding some yeast to a bottle filled with the suspected
urine. Invert the bottle in a vessel containing the same urine; if
inside of 24 hours part of the urine is displaced by carbon dioxide,
glucose was present. This may be further verified by testing the
urine for aleohol by adding to the fermented urine a few drops of po-
tassium dichromate solution and sulphuric acid ; if, on warming,
a green color appears, alcohol was formed and glucose positively
present in the urine,

How may the presence of glucose in urine be shown by
phenyl-hydrazine ?

To equal parts of urine and liquor potassee add a few drops of
phenyl-hydrazine, and heat to boiling. In the presence of glucose
an intense yellow or orange color develops ; on addition of an excess
of acetic acid, yellow crystals are precipitated.

Which are some other very delicate tests for glucose in urine ?

The tests with menthol, thymol or alpha-naphthol. These are
applied by using their aleoholic solutions (1 to 7 alcohol), and mixing a
few drops thereof with the urine. To the mixture, in a test tul}.e-,
add some sulphuric acid in a manner that they do not mix, when,. if
glucose is present, there will be a red color at the line of contact with
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ments f{){' this purpose are in the market, some admitting the read-
ing off directly of the percentage of glucose.

Give the formula for making Fehling's solution.

As Fehling's solution does not keep, it should not be kept on
hand for any length of time, but should be made as two separate
solutions, of which equal amounts by measure are mixed together at
the time when wanted to form the complete test solution.

No. 1. K. Cupric sulphate (pure, not effloresced,
and free from water of erystallization), 34.64 grammes

Water, q. s. to 500 c.c.

No. 2. K. Rochelle salt (crystallized), 173 grammes
Solution of sodium hydrate, sp. gr. 1.34, 100 c.c.
Water, q. 8. 500 c.c.

For use, mix equal volumes of No. 1 and No. 2 as needed.

Describe the method for the quantitative determination of
glucose in urine by Fehling’s volumetric process.

Place into a capsule, beaker or flask 10 e.c. of Fehling’s solution
diluted with 40 c.c. of water. Heat to the boiling point, and let gradu-
ally run into it from a burette a mixture of one part of urine and nine of
water, stirring the mixture, and continue thus until the blue color of
the test solution has entirely disappeared. The diluted urine is to be
added in small quantities only, and the test solution must be raised
to the boiling point after each addition, when it is left to subside for
a few seconds to be able to view the supernatant fluid with trans-
mitted light. Toward the last only a drop or two at the time should
be added, as the clear shade should have a rather yellowish tint.
This process should be repeated several times until the amount of
diluted urine proves the smallest quantity effecting complete reduc-

tion.

How is the quantity of glucose computed from this ?

. As 10 c.e. Fehling's solution are reduced by 0.05 gramme glucose,
that amount of urine which is present in the dilution which has re-
duced the 10 c.e. of the Fehling's solution contained 0.05 gramme
glucose. Thus, if 16 c.c. diluted urine (1 in 10) were used, 1.6 urine
contained 0.05 gramme glucose, To obtain the percentage the fol-
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lowing proportion will answer: 1.6 : 0.05 =100 : x; x = 3. 1 per

cent.

What is Johnson's picric-acid test for the quantitative deter-
mination of glucose in urine ?

It consists of converting pieric acid in the presence of potassium
hydrate and glucose into reddish-brown picramic acid ; the intensity of
the color of the latter being proportionate to the amount of glucose
present ; the color of the picramic acid formed is then compared
with that of a standardized solution of ferric acetate, and the amount
of glucose ascertaired by the dilution required.

How is this test performed?

Take of urine f3j, liquor potassee f3ss, solution of
picrie acid (er. 5.3 to £3j) mxl, waterq. s. ad f3iv into a
test tube and boil for sixty seconds ; cool the mixture
and bring it up to the original volume (f3iv). Of this
pour 10 c.c. into a 100 c.c. graduated cylinder, which
has attached to it a test tube of equal diameter and con-
taining the standard fluid (Fig. 21); dilute the boiled
mixture with distilled water to equal in color the standard
liquid, and for each 10 e.c. it has been distilled up to,
count 1 grain of glucose in the fluidounce of urine
tested.

Fi1a. 21.

How may the measurement of the ingredients be
simplified ?
By taking 5 c.e. of each, urine, potassinm hydrate
solution (sp. gr. 1.036), solution of piericacid (gr. 3.5 to
£3]), and water.

Give the formula for the standard ferric acetate

A

-
- solution.
B. Liquor. ferri chloridi, U. 8. P., £3j
Ammonii carb., -4
Acidi acetici, f3v
Aque destillate, g. 8. ad f3iijss. M.

Is the above formula for the standard fluid reliable, and what
shounld be done to make it so ?
Tt is not reliable, and to make it so it should be standardized by
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eomparing it with urine, to each fluidounce of which 1 grain of crys-
tallized glucose has been added. To this the KOH, picric acid and
water, is added, as above, and boiled for sixty seconds, when, after
boiling, the standard iron solution is either diluted or made denser
in eolor by addition of some liquor ferri chloridi to closely correspond
in color. By doing so, not only is the error of variable strength of
the ferric chloride solution corrected, but the error ereated by the nor-
mal presence of kreatinin is also overcome. When thus executed,
this method is as reliable as any other for clinical purposes.

Lead and Mercury in the Urine.

Is lead readily detected in urine after lead-poisoning, and is
a failure to find it proof of its absence from the system?

Lead is not always found in the urine after lead-poisoning, and is
not always readily detected. Before testing for lead in the urine,
iodide of potassium should be administered in full doses for a few

days.

Give a method for detecting the presence of lead in the
urine.

About 30 to 50 ounces of urine are brought to the boiling point in
a porcelain evaporating dish, and while boiling, nitric acid (free from
lead) is added in small quantities until on addition no further
effervescence results ; evaporation is then continued to dryness, the
residue is carbonized in a porcelain erucible with the addition of
nitric acid. The residuary mass, after combustion, is boiled out
with nitric acid ;.after boiling it is diluted with water, the mixture
filtered and the filtrate evaporated to dryness. The dry residue is
dissolved in water slightly acidulated with HNO;, and a current of
hydrogen sulphide is allowed to pass through it for some time. Ifa
brownish-black precipitate results, the presence of lead should be
confirmed by testing another portion of the clear fluid with potassium
iodide or neutral potassium chromate ; with either of these it must
give a yellow precipitate if lead is present. As the latter are not so
sensitive as H,S, it may be necessary to separate the precipitated
lead sulphide, redissolve by gradual addition of HNQO,, evaporate
excess of latter, and test after dilution and filtration as before. The
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lead iodide so derived will be seen under the mieroscope as six-sided
plates. If the lead sulphide precipitated is sufficient, it may be
reduced by the blow-pipe flame to a malleable particle of lead.

When may the detection of mercury in the urine be of diag-
nostic value?
In cases of protracted mercurialization, as in syphilis, ete.

Describe a ready method for detecting mercury in urine.
300-500- c.c. of urine are acidulated with hydrochlorie acid and
evaporated to about one-fourth of its volume, allowed to cool and
then filtered. In the filtrate boil for a little while a slip of pure,
bright copper foil ; after boiling sufficiently, take it out, wash off in
distilled water and dry it between bibulous paper ; then roll up and
put into an open glass tube ; heat at the place where the copper is
to redness, when the mercury will be driven to a cooler portion of
the tube, to be recognized by the shape and brilliancy of its globules
under the mieroscope ; also, by converting it into red mercuric
iodide, when into the hot portion of the tube a minimal fragment of

iodine is introduced and its vapors are allowed to flow over the sub-
limed mercury.

What other very delicate method may be employed for
detecting mercury in the urine?

The method of Ludwig is the one best adapted for detecting
mercury in the urine. It is conducted by acidulating 200-500 e.c.
urine with hydrochloric acid, warming the mixture to 50°-60° C., and
adding 5 grammes of pure zine dust (to be had of dealers in
chemicals). The mixture is stirred for some time while warm, and then
the zinc is allowed to subside, when the supernatant fluid is separated
by decantation ; the metallic sediment is well washed with distilled
water and dried in a vapor bath after filtration. The mercury, having
united with the zine dust to form an amalgam, can now be driven off;
this is done best in an open tube in which the zine dust is secured
by two loose ashestos plugs. The part of the tube containing the
zinc 18 now heated and the mercury driven up to the upper and
cooler portion of the tube. That portion of the tube is broken off,
and the sublimed mercury is recognized by converting it into red
mercuric lodide by passing a vapor of iodine over it.
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