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PREFACE

THE object of this handbook is to supply those prepar-
ing for examinations with a work for revision purposes, of
a convenient size to read in an easy-chair or to carry
about. It is not intended to serve as a substitute for
the many excellent text-books on Bacteriology, Parasi-
tology, or Tropical Diseases which should always form
the student’s first line of defence against what may be
termed the ‘active chemiotaxis’ of the examiner.,

Modern medical examinations are now so intimately
bound up with the pros and cons of microscopic diagnosis
that the student must give to this subject his closest con-
sideration, for knowledge of it will provide him with a
trusty weapon that will not fail in time of need. The
questions ‘ How would you investigate the cause of
this-disease ? or ‘How can you confirm your clinical
diagnosis ? may in a very large proportion of cases be
answered—‘ By the microscope.” In practice, the causal
agent of a disease having been diagnosed, the line of
further action is clear.

While every attempt has been made to bring the text
up to date, it is hoped that the errors of commission will
not outweigh those of omission, as the writer's space
is limited, and the subjects discussed have necessarily
to be confined to an epitomized account of the more

important matters bearing on examination questions and
laboratory work.
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No attempt is made to claim originality in the subjects
treated ; the book is a compilation of notes, taken in the
laboratories of distinguished teachers, for whose original
ideas and methods an acknowledgment of appreciation
must be recorded : these are Sir Almroth Wright, M.D.,
F.R.S., of St. Mary’s Hospital, London ; Colonel Sir
William B. Leishman and Major W. S. Harrison, R.A.M.C.,
ofthe Royal Army Medical Corps College, Millbank ; and
Professors A. C. O'Sullivan and A. White, of Trinity
College and the Royal College of -Surgeons, Dublin,
respectively. |

Finally, the writer’s best thanks are due to S. Orson,
Esq., and to his brother officers, Captain B. 5. Bartlett
and Lieutenant R. C. Priest, M.B., R.A.M.C,, for their
kind assistance in reading over the proof-sheets.

E. B. K.

November, 1909.
8, MiLwaRD TERRACE,
Bray, IRELAND,
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ALDS

g TO
MICROSCOPIC, DIAGNOSILS

(BACTERIAL AND PARASITIC DISEASES)

CHAPTER I

THE BLOOD — PATHOGENIC BACTERIA AND OTHER
PARASITES—THE PARASITES OF MALARIAL FEVERS

Broop may be examined either (@) fresh, (4) fixed and un-
stained, or (¢) stained. Blood examined fresh should always
be ringed with vaseline to keep it from drying, and if it be
diluted with an equal quantity of ¥ per cent. salt solution,
to which a little methyl-violet has been added, the nuclei
of leucocytes, blood-plates, nucleated red corpuscles (nor-
moblasts), and parasites, are brought out. The lashing
movements of spirochwete (relapsing fever, etc.) can be
well demonstrated by this method, as also can the sluggish
movements of filaria sanguinis hominis. Where recogni-
tion of the changes in the size and shape of the red blood.-
corpuscles is desired, blood may be examined, fixed but un-
stained, a 2 per cent. solution of osmic acid being placed
on the patient’s finger, and the skin pricked through the
drop. The fixed blood is now examined on a slide. The
examination of blood in film is best made on slides, as
they have the advantage of being easily manipulated, and
a greater area of blood is available. Probably the simplest
method of spreading is to use a spreader (a slide with one
corner cut off). The drop of blood is placed at one end
of the slide, and the spreader is brought up to the drop at

|



"2 AIDS TO MICROSCOPIC DIAGNOSIS

an angle of 45 degrees, so that the drop of blood comes to
occupy and fill the angle. The spreader 1s now brought,
quickly but steadily, away from the drop along the slide,
avoiding pressure or lifting, and the blood forms a thin,
even, ribbon-like layer on the slide.

The advantage of having the drop behind the spreader:
and not in front of it, is that the blood-cells, etc., are not
crushed by the opposing glass surfaces. When the blood-
smear is stained and examined, it will be found that the
majority of the leucocytes lie at the free edge of the blood-
ribbon. Films may be fixed by corrosive sublimate if
staining by methylene blue and eosin or other ordinary
staining methods are desired. But as Leishman’s stain
(see Chapter VIII., p. 132) has the advantage of fixing and
also staining, it is by far the best, quickest, and most
efficient method of staining ; it is a permanent stain
which differentiates so sharply and clearly that it is un-
necessary to use an oil-immersion lens for most clinical
work, unless bacteria are to be looked for, and the films can
be examined with a } or § objective.

THE PARASITES OF THE BLOOD.
Amongst the parasites which may be found in the blood,
representatives of both the vegetable and animal kingdom
occur,

I. Vegetable Parasites.

This group represents the fission fungi (schizomycetes),
otherwise known as bacteria and cocci, the more important,
occurring to a less or greater degree, being the bacilli of
anthrax, tubercle, glanders, typhoid fever, plague ; the
bacillus pyocyaneus, B. coli communis ; and cocci—micro-
coccus melitensis, streptococci, and staphylococci.  The
question of the occurrence of the bacillus of tetanus is
doubtful,

Methods of Examination.
(a) By Direct Examination.—Blood-smears are made
on slides, and deeply stained by basic anilinedyes. As a
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rule, the bacteria occur in such verysmall numbers that this
method will fail to demonstrate the organisms in a single
drop of blood. If, however, a few cubic centimetres of
blood are drawn from the patient, and an equal volume of
a solution of citrate of soda in distilled water be added to
prevent clotting, and this be centrifuged, smears of the
sediment, suitably stained, will often demonstrate the
organisms. .

(&) By Culfure.—Draw off a few cubic centimetres of
the blood under aseptic conditions and inoculate into
broth flasks or tubes, incubate for twenty-four hours,
centrifuge the sediment, and stain smear preparations.
This is a very reliable method.

Bacillus of Anthrax.—Found in anthrax and wool-
sorter's disease. Splenic blood gives the best results in
man, in whom the bacilli always appear in less numbers
than in animals.  If bacilliare in small numbers, diagnosis
may possibly be obtained by injecting the suspected blood
into a guinea-pig or mouse. If the disease is present, the
bacilli will develop in large numbers in the animal’s
blood. In blood from a living animal the bacilli do not
occur in long threads, nor do they form spores. (For
diagnostic details, see Chapter 111., p. 63.)

Bacillus of Tubercle.—This organism may be ex-
tremely hard to demonstrate in the blood-stream, as when
present it occurs in very few numbers. Forsyth has re-
cently recorded a method by which he demonstrated
tubercle bacilli free in the peripheral blood in cases of
non-acute pulmonary tuberculosis. He drew 5 c.c. of
blood from any convenient vein of the forearm, and at
once mixed it with an equal volume of sterile citrated salt
solution.  The mixture was centrifuged for twenty
minutes, and a thick smear made of some of the sediment
on aslide. This was dried in an oven at 6o° C., and
was then placed in distilled water to lake the blood. The
film was next fixed and stained in the usual way. Rosen-
berger claims to be able to demonstrate the bacilli in the

Ji=—=ik



4 AIDS TO MICROSCOPIC DIAGNOSIS

blood of every patient, whatever the type of the disease,
and however early the disease clinically. (Fo1 gencral
diagnostic details, see Chapter 1V., p. 8o.)

Bacillus of Glanders.—Found in the farcy buds and
ulcers of glands, and also at times in the blood. Loffler’s
staining method (vide Chapter VIII., p. 132) is advised.
(For diagnostic details, see Chapter 111, p. 60.)

Bacillus of Typhoid Fever.—The presence of the
bacillus typhosus in the blood is a most important
confirmation of early diagnosis, as one can obtain a
definite diagnosis before it is possible to get Widal’s re-
action, or perhaps to obtain the classical signs and
symptoms of the disease. With proper technique the
bacilli can be isolated in every case, the chief factor being
to take a sufficient quantity of blood (1 to 3 c.c.). Blood
may be drawn from any vein ; the median basilic is usually
selected. The blood is then placed in a large quantity of
culture media (100 to 200 c.c. broth), and incubated at
blood-temperature, and the sediment plated. Recently,
using better media (ox bile), incubating at blood-tempera-
ture, and plating on Fawcus's medium (vide Royal Armty
Medical Corps Journal, February, 1909), the method has
been much simplified, and the results have beenexceedingly
good. Daily blood-cultures can also be used for aiding
prognosis, as in ordinary uncomplicated cases the bacteria
get fewer and fewer in the blood from day to day as the
disease progresses. In what is likely to become a severe
case they persist in large numbers, and are still found in
the fourth week in the blood. (For diagnostic details, see
Chapter V., p. 83.) b

Bacillus Coli Communis.—In cases of peritonitis and
‘nfection from wounds of the intestines recent research
has shown that this organism occurs in the blood. The
sediment of centrifuged blood inoculated into bile-salt
broth {MECDHkE}"S], and then plated on bile-salt-lactose
neutral-red-agar and incubated at 37° C. for twenty-four
hours, should show red colonies on the surface. These
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can b2 bacteriologically confirmed by inoculation into the
‘flaginac ’ media. (For details, see Chapter VIL, p. 1 [3.)

Plague Bacilli. — These are present in the blood in
some cases before the buboes appear ; in other cases they
only appear in the blood during the late stages of the
disease. A thick blood-smear is stained after removing
the haemoglobin with distilled water, or 5 to 10 c.c. of blood
is placed in broth and incubated for twenty-four hours.
Sediment falls to bottom, leaving the broth clear. The
sediment is examined. Puncture of early buboes gives
best results.

Bacillus Pyocyaneus.—This may occur as a causal
agent in forms of endocarditis, especially in children. (See
Chapter 1I1., p. 52.)

Micrococcus Melitensis.—This occurs in the blood
early in the disease in cases of Malta fever. Some
freshly-drawn blood is taken (2 to 3 c.c., or the cocci may be
missed) and inoculated into nutrient broth ; incubate, and
examine. Confirm diagnosis by agglutination reaction.
(See also Chapter V., p. 83.)

Other Micro-organisms occurring in the Blood.—
Beside those already enumerated, many others occur. In
inflammatory endocarditis, streptococci, pneumococci, the
influenza bacillus, gonococcus, staphylococcus albus, in
order of frequency, have been found, as well as in their own
special diseases. The best method to demonstrate these
ER G '{naculatc 2 to 3 c.c. of blood in broth ; incubate, and
examine.,

II. Animal Parasites.

Under this heading are included the parasites causing
malarial fevers of the protozoal class, as well as others,

such_ as leishmania, trypanosomata, spirochwetae, distomata,
filaria, etc.

THE PARASITES OF MALARIAL FEVERS.
Malarial fevers are protozoal diseases (protozoa being
the lowest members of the animal kingdom), the particular
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protozoa concerned belonging to the genus Hemiosporidia,
the parasite having been discovered by Laveran in 188o.
The parasites have been found in man (three varieties),
monkeys (one variety), birds (two varieties, Halteridium
being one), bats and frogs (one).

Varieties found in Man :

1. Hemameeba malariz (parasite of Quartan Fever).
2. Heemamaba vivax (Tertian Fever).

3. ‘Hemamaeba praecox (Malignantor Astivo-Autumnal
Fever).

Morphological Characters Common to all Malarial
Parasites :

1. Affect the red blood-corpuscles of host, living in
them at their expense, and finally destroy them.

2. Colourless masses of protoplasm ; no cell wall,

3. Motile at certain stages of their life. Two forms of
movement—(a) amaboid by means of pseudopodia; (#)
circulatory or streaming, seen in the pigment granules.

4. Form a pigment (melanin granules) at some time
of their existence from the hamoglobin of the red cells
they affect.

5. Have a definite period of development, varying from
twenty-four to seventy-two hours.

6. Have two methods of reproduction : (@) Asexual, by
segmentation or simple division ; rosette in body of man,
birds, etc. (warm-blooded host). (&) Sexual, like fertiliza-
tion of ovum by spermatozoa, which commence in body
of warm-blooded host, and are completed in body of
mosquito or other carrier (mosquito gametes).

7. Possess a definite staining reaction :

(a) Protoplasm blue by methylene blue or Roman-
owsky’s stain.

(6) Chromatin granules bright ruby red with Roman-
owsky’s stain.

8. All possess chromatin, the amount and distribution
of which is a means of telling the varieties of parasite
from each other and one stage from another. Chromatin
and protoplasm are found in all protozoa if alive.



THE PARASITES OF MALARIAL FEVERS 7

The Asexual Cycle or Cycle in Man.—Three main
changes :

1. Entrance of spore into red corpuscle.

2. Growth at expense of red corpuscle; protoplasm
increases ; melanin granules form ; finally, segmentation
occurs by formation of sporocytes or rosettes.

3. Rupture of red corpuscle ; spores escape and fix
on to other red cells; melanin taken up by large mono-
nuclear leucocytes.

THE ASEXUAL CYCLE DESCRIBED. — I, The spores
are first free in the blood - plasma. They are small
round masses of protoplasm, having one or two chromatin
dots with a central clear space, and are known as the
young ring form (euchcemospore). This attaches itself
to the edge of a red corpuscle, flattens itself out, and
protrudes thin arms, or pseudopodia, which dig into
the corpuscle. At this stage it has a ‘ humped-back’
appearance. Finally, the entire parasite gains entrance
through the pseudopodia. Probably the sexes can be
made out at this stage in malignant tertian fever.

2. The ring (euchcemospore) now grows at the expense
of the red cell, its protoplasm increases, melanin granules
form, and pseudopodia are thrown out. Two paths of
further development are now open : (@) sexual cycle ; (4)
asexual cycle.

3. More melanin and protoplasm are formed ; a half or
three-quarters of the red cell’s diameter is occupied ; it
finally fills almost the entire red corpuscle, and seg-
mentation occurs as a rosette.

4. In forming a rosette the chromatin splits up into
2-4-6-8 masses, according to the variety; each mass
surrounds itself with protoplasm ; the melanin collects in -
clumps at the centre or sides, and each segment is known
as a sporocyfe. The rosette bursts, rupturing the red
corpuscle, and the sporocytes pass free into the plasma, of
which nothing is now left but its skin and particles of
melanin. The large mononuclear leucocytes take up the
melanin, and carry it to the spleen, liver, or skin.
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5. The sporocytes, which have some slight motility,
now fix on to fresh red cells, and the cycle begins over
again.

The asexual cycle takes twenty-four, forty cight, or
seventy-two hours to complete, and the setting free of
the sporocytes indicates the height of the fever.

The Sexual Cycle.—This commences in the body of
the warm-blooded host (man), and is completed in the
body of the mosquito or other carrier. The changes
described in the early stages of the asexual cycle (see
1 and 2) hold good, but the clear zone in the centre of
the young ring form (eucheemospore) persists later, and
there 1s no cleavage or division of either protoplasm or
chromatin. The growth of the latter goes on increasing
until the entire red cell (except a thin rim) is filled up.
The fully-formed sexual forms are completely speckled
with melanin. At this stage they are differentiated into
a male gamete (microgametocyte), which exflagellates,
acting as a spermatzooon, and a female gamete (macro-
gamete), acting as an ovum. For fertilization to occur it
is necessary that both sexes be taken into the stomach of
a mosquito or other carrier, as it cannot take place in a
warm-blooded host.

SEXUAL STAGE IN THE MosQuIiTO.— Fertilization
having occurred in the stomach of a mosquito, the para-
site becomes an elongated actively motile Zravelling wver-
micule, swims away to the stomach wall, and, penetrating
the epithelial cells, gets to the outer wall between the
longitudinal and transverse muscle fibres ; here it comes
to rest, and is known as an ¢mmalture sygote (7'5 p long).

The Immature Zygote.—This has a firm capsule, inside
of which changes occur similar to those taking place in
the yolk of an egg. The protoplasm divides into a
number of little spores, the pigment lying in one corner
of the capsule; the whole body increases rapidly in size
" (50 ), and is now known as a sygolomere,

The cellular contents now develop into 5 to 7 or 8 to 10
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balls (blastophores, or blastomeres), these being+sp.hencal
masses with hairy coats (like little balls of wool) inside the
capsule of the zygotomere. The walls of the b]astﬁph:.}re
now break down, and the capsule is full of thread-like
appendages, and is known as a malure zygote. It takes
about ten days to arrive at maturity.

The Mature Zygote ruptures and sets free its contents
into the body cavity of the mosquito, and these are known
as sporozoifes or blasts.

The Sporozoites pass (probably by way of the blood)
to all parts of the mosquito’s body, being motile, and get
into the salivary glands and ducts. When the mosquito
bites man or other warm-blooded host, it injects these
into the blood, and here they form rings (stages up to
ring not known), and act as the spores do in the asexual
rosette, and form a new cycle.

CLASSIFICATION OF MALARIAL FEVERS.

[. Benign Tertian.
II. Quartan.
IIT. Malignant Tertian.

I. Benign Tertian Malaria.

1. This is the commonest variety of malaria, the red
cells affected soon becoming swollen, enlarged, pale, and
often distorted.

2. The protoplasm of the red cells degenerates, forming
Schiiffner's dofs. These are granules which stain a
brilliant red with Leishman’s stain ; they are found outside
the parasite in the red blood-corpuscles, having no connec-
tion with the body of the parasite, and when present are
diagnostic of benign tertian, being only found in it.

3. Ameeboild movements of the parasite are rapid, and
circular movements also occur,

4. The parasite fills the whole cell when fully grown,
forming fine yellow-brown pigment.
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5 Rmse_tles are not often found in the peripheral blood,
but occur in the internal organs. They contain eighteen
to twenty-four spores in the fully-formed rosette, filling the
entire red corpuscles.

6. The sexual forms are circular. Gametes are not
found early in first infections ; they take about a week to
develop. This is important, as patients wizkout gametes
are easily cured by quinine, and are not infectious.
~ 7- The female gamete has its chromatin as a dark-stain-
Ing mass, surrounded by a vacuole ; this, again, is sur-
rounded by pale blue protoplasm, containing fine pigment,
the whole arrangement being neater and more elegant
than occurs in the male gamete.

8. The male gamete has its chromatin paler and more
diffuse, protoplasm ‘dirtier-looking,’ and its pigment coarse
and brown.

0. Relapses are due to gametes in the blood. Formation
of a rosette as an offshoot of a parasite in a red cell is
called gameto-schizont or gamele-spiitter (Shoupin).

10. Duration of cycle from the time the rosette bursts
(which is supposed to coincide with the rigor of the
patient), to the time of the next rigor is forty-eight
hours. If rigors or fever occur daily instead of every
second day, it is due to other crops of spores maturing.
The spores breaking up and discharging their toxin causes
the rigor. During the ‘hot’ and ‘sweating’ stages the
young parasites are seen in the red cells, and leucocytes
may be seen carrying pigment. It is not the presence of
the parasite that causes the fever, but the presence of the
sporulating parasite.

11. Gameles vary in number ; males are rarer than
females. Owing to propagation by mosquito, it is very im-
portant to recognize the gametes, and so prevent the spread
of the disease. They are found in the blood between the
attacks. It is not certain if quinine has any action on
them, but it has on the rosettes, young ring forms, and
especially on free spores.



CLASSIFICATION OF MALARIAL FEVERS 11

II. Quartan Malaria.

Said to be the malarial fever of cold climates, but 1t is
found in some of the hottest places—e. ¢., West Coast of
Africa, where it is distributed in little patches over large
areas. Its chief characteristics are :

. The miniature form of the parasite with a large amount
of plgment, and the red corpuscles not being enlarged or
swollen, not losing colour, and having #no degencr alive
chanﬁes such as Schiiffner’s dots.

. The rosette has only eight to twelve spores, arranged
in a circle round a mass of pigment in the centre.,

3. The pigment is very coarse, very dark, and very
abundant.

4. Ameeboid movements slow.

5. The period of development is seventy-two hours, but
the typical quartan chart is rare, a double or treble quartan
infection being generally found.

6. The patient has a large, hard, chronic spleen.

7. The sexual differences of the gametes are similar to
the benign tertian parasite, but they do not swell up the
cell, and have more pigment.

8. They do not take the colour away from the red cells.

9. Being the mildest type of malaria, it yields readily
to quinine.

III. Malignant Tertian Malaria.

Other names : Pernicious Malaria, Remittent Malaria,
Tropical Malaria, Subtertian Malaria (Manson), Crescent
Malaria, Astivo-Autumnal Fever.

THE PARASITE is characteristic.

1. Instead of being spherical, it forms small rings, and
the gametes appear as crescents. Both are found in the

peripheral blood in all stages of the attack, and persist for a
long time—two to three weeks.

23

2. In the peripheral blood it appears as a ring or a

streak across the red cell, and only fills up about half the
cell.
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3- Never grows to any size.

4. Only in very exceptional cases are rosettes found in
peripheral blood.

5. Red cells not swollen, rather tending to shrink or
become crenated.

6. Red cells do not lose their colour ; the hazmoglobin
tending to concentrate, makes the corpuscles darker in
colour—a bronzed appearance : hence the name ‘brassy
bodies.’

7. Occasional presence of Maurer's dots insexual forms.
These are supposed to be scar areas of the red cells,
wounded by the retracting movements of the arms of the
parasite ; they appear as bright red streaks with Leish-
man’s stain, and can only be demonstrated by heavy
staining. They increase in numbers as the parasite
grows older.

8. Pigment very abundant; coarser and darker than
benign tertian, but similar to quartan. As a rule, none is
found in the peripheral blood, except in crescents.

9. In the deep vessels roseffes are found, very neat
little bodies, having a centre of black pigment, surrounded
by very small spores. These spores are sometimes as
small as the Malta fever coccus. In some formsof malig-
nant tertian twelve spores occur in the rosettes ; in others
up to thirty-six spores are found.

10. Differentiation of the rings which proceed to gamete
formation :

() No bulging of the chromatin mass, and its dia-
meter is the same as that of the protoplasm.

(4) Dark-red staining capsule round the parasite, a
sort of membrane.

11. Gametes.—Actual development not known, and 1s
an unsettled point. Male shows dirty protoplasm. The
Jfemale occurs as a neat-cut crescent; protoplasm® sky-
blue ; chromatin has a ring of black pigment around it,
The male is a large, clumsy, kidney or oval sausage-shaped
parasite ; protoplasm dirty mauve colour; chromatin
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pale-staining and diffuse, may fill up the crescent. Pigo-
ment coarse and brown. In some cases the red cell has
been outgrown by the parasite. If the nuclear chromatin
bulges, it is probably an asexual form.

SExUAL DIFFERENCES OF GAMETES AS DEMONSTRATED
BY LEISHMAN'S STAIN.

| Female. | Male. |
Form ... | More crescent-like | Reniform, bea.n-shape,|
| or oval |

Protoplasm | Clearer and more | Granular, dirty mauve |
hyaline, sky - blue | colour |
colour i
' Chromatin | Small dense clump 'Large, faintly stain- |

mass | in centre, bright | ing, may fll up

! | staining | crescent
' Pigment ... | Lies in wreath around Irregular mass around |
| the chromatin | and over the chro-
‘ matin |

12. Exflagellation of the male crescent can be studied
on a moist slide ; it only occurs during life. The crescent
loses its form, and becomes oval and then spherical. The
pigment is distributed in a ring; it shoots out arms four
or five times longer than the gamete, actively motile, which
break off and swim away. This occurs only in the body
of the 1nosquito, or outside the human host.

13. Malignant tertian fever is the most chronic and
longest infective type of all forms of malaria. It does not
react to quinine like quartan. Relapsesbelieved to bedue to
gameto-schizonts. Pernicious complications of different
types occur, such as coma. This has symptoms like heat-
stroke, and the parasites are found swarming in the brain
capillaries ; the red cells lose their elasticity, and block
the capillaries. In the Peshawar type the same conditions
prevail, as well as a choleraic form, in which the patient
has vomiting of blood or bloody diarrheea, due to capil-
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laries becoming blocked with parasites. In black-water

fever similar complications occur, but hzzmoglobin instead
of blood is passed in the urine.

Other Blood-Changes in Malaria.

1. There is no initial leucocytosis.

2. Between the attacks there is an increase in the large
mononuclear cells up to 15 to 25 per cent. ‘This is also
seen in trypanosomiasis and in kala-azar.

3. Pigmentation of leucocytes (mostly large mono-
nuclears). A mass of melanin granules in one of these
is positive evidence of malaria. Not often seen in the
peripheral blood, and is generally carried and deposited
in the internal organs (spleen and liver).

DIFFERENCES OF QUARTAN, BENIGN, AND MALIGNANT
TErTIAN FEVERS TABULATED,

|
| Quartan. | Benign Tertian. | Malignant Tertian. |
| | | e
Asexual eycle | 72 hours | 48 hours | About 36 hours '
| Ameebula | Slow Active Very active |
movements ' ' |
| Pigment and Coarse, non- Fine: Brownian More intense, dark '
movements motile | movements | and coarse, non-
- motile
Sporocyte ... § size of red cell | Larger thanred cell | § size of red cell |
| Red cells ... Normal size | Increased in size, | Shrunken
' swollen '
Colour ... | Normal Lost or pale | Not pale ; brassy
| Rosette ... | Daisy, g spores Big, sunflower Smallrings, perhaps
. in peripheral | shape;lotofspores| crescents;irregular
| blood {(18): spores in, daisyshape;8to1z
| peripheral blood spores ; very rare |

in peripheral blood,
| | | but in organs _
| Gametes ... | Oval Owal [{Crescents, not|
[ spheres; female,
' sky -blue, male, !
| dirty protoplasm |

Schiiffner's | Absent Present | Absent
| dows v | i '
| Maurer'sdots | Absent Absent Present
| Infection ... Single or double | Single or double | Double commonest




CHAPTER II

LEISHMANIA—TRYPANOSOMATA—SPIROCHAET.E—
DISTOMATA—FILARIA

Leishmania.—This name has been provisionally given
as a generic nomenclature to a sub-order of flagellated
protozoa having a parasitic existence in man. Nothing
15 as yet definitely known either of their precise position in
the protozoal kingdom or concerning their natural devel-
opment outside the human body, beyond the suspicion
that they may possibly be transmitted by blood-sucking
insects from some intermediary host, which in the case
of kala azar i1s thought to be the Indian bed-bug (Cimex
rotundatus). Under the heading Leishmania, three sup-
posedly different diseases occur, which are caused by three
supposedly different parasites respectively.

1. Kala-azar, or ¢ black sickness,’ occurring chiefly in
India, and caused by ZLedshmania donovani,

2. Oriental sore, or Delhi boil, occurring chiefly in
India, and caused by Ledshmania tropica.

3. Infantile splenic anzmia, occurring chiefly in Algiers,
and caused by Leiskmania infantum.

L. donovani (Kala-azar).

For many years kala azar in India baffled all attempts
to elucidate its causal agent. It used to be regarded as
a modified form of malarial cachexia, until Colonel Sir
William Leishman, R.A.M.C., in 1900, discovered the pro-

tozoal parasite with which his name and that of Donovan
have been associated.

MicroscoriCc DIAGNOSIS.—As the parasites are not
found, as a rule, in the peripheral blood, but occur in great
L5




























































































































































































































































































































































































































































