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The diagnosis of entamoebic infections is quite simple, if one finds living
amoebajn the stools; but frequently one examines stools for some days, and
finds no signs of them—the reason being due to various causes.

The amoeba may be secreted intermittently or only cysts may be passed,
which are not recognised, or the stools may have been voided some hours
previous to examination, and have become cold and acid in reaction, in which
case it is impossible to distinguish the amoeba.

Now difficulties in diagnosis rests *chiefly with entamoebic dysentery, as
the term dysentery cannot be taken t6 mean a single specific disease or even
a group of specific diseases—it simply connotes a rather ill-defined collection
of symptoms, and is generally applied to cases which at some period of their
course present blood and mucous, or mucous alone, in the stools with or with¬
out griping and tenesmus, and with or without initial rise of temperature.

Dysenteries have been classified by various authors in various ways.
The following is an adaptation:—

It is impossible from the symptoms of the above list of dysenteries to be
able to make a diagnosis which will ascribe any to its proper cause, unless
one finds the cause; the more so as one happens to be working in a place
where all varieties are to be met with.

Now as regards amoebic dysentery, one has frequently failed to find
amoeba in the stools by a single examination, and one has resorted to giving
a few doses of Epsom Baits, and examine the motions daily, when the amoeba
are readily detected, if present; but, even so, one has not always the time,
nor is it always wise to resort to these measures to search for amoeba for some
days together, as the individual may be on the verge of Suppurative Hepatitis.
The same difficulties of diagnosis do not arise over cases of Suppurative
Hepatitis or abscess of the liver—or in its earlier condition termed Pre-
suppurative Hepatitis—as the onset in both cases is as a rule acute and

1. Specific
a. Bacillary.
b. Amoebic.

a. Tubercular.

2. Non-Specific

3. Dysenteries of uncertain origin.
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symptoms localized, although at times one has seen cases of abscess of the
liver due to entamoeba^ to give rise to no symptoms except that of general ill-
health, and one's first knowledge of the condition may be when the abscess
ruptures into some other organ.

The difficulties in diagnosis have been very much abolished by Rogers,
who has determined a leucocytic formula for entamoebic infections; that is to
say, an actual or relative leucocytosis with little or no change in the percentage
ratio between polymorphonuclear, small mononuclear, and large mononuclear
leucocytes in the absence of any other cause. Rogers also is of the opinion,
that the degree of the increase in leucocytosis is of great prognostic signification
in cases of dysentery; an absence of leucocytosis is bad, as it shows feeble
resisting powers.

Again a very high leucocytosis is equally serious. A count of 25,0.00 and
upwards he considers grave, showing only one cure out of nine cases with these
high counts. This is a point upon which I cannot enlarge, as I had only one
death from dysentery out of a series of 52 cases. We found that this
leucocytic formula held good for all cases in which we found amoeba in the
stools; in 19 cases of dysentery, where on first examination, we found no

amoeba and made a blood count forthwith, and ascertained that the blood
conditions corresponded to Roger's formula.

These remarks apply to ten cases of Pre-suppurative Hepatitives, without
amoebaB in the stools, in all of whom a return to the normal blood count was

found after treatment and cure.

In 32 cases, amoeba ^vere found, but no evidence of Dysentery or Hepatitis.
These cases are undoubtedly the carriers of dysentery, who have had an attack
of dysentery and recovered, but still continue to pass the amoebae in their
stools, or amoebae have been ingested without giving rise to symptoms.

Now in all cases which remained under treatment sufficiently long to allow
us to obtain a final blood count, we found that there had been a return to nor¬

mal or an approximation of normal blood conditions. The great difficulty that
we have to contend with is that the Native, as soon as the acute condition is

relieved, will not stay under treatment, thereby spoiling our results, so far as
the blood examination is concerned.

Before proceeding to the clinical work, it will be necessary to give a short-
resume of the more recent literature on entamoeba!parasitic in man. Secondly,
the climatic and local conditions prevailing in British Cochin. Thirdly, clinical
work, and lastly, general conclusions.
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LITERATURE.

The present knowledge of entamoebic infection of the human intestine
was first put on a definite basis by Schaudinn in 1903, who, described two types
of intestinal amoeba :—

1. E. Coli.
2. E. Hystolitica.

".I'ari' *

E. Coli is admittedly non-pathogenic. In my series of cases, I found it
three times—results of the findings will be referred to under the heading of
" Clinical Work."

I was unable to obtain Schaudinn's original descriptions, and the following
are taken from the work of Craig. C).

E. Coli:—In size it varies from 8 to 50 /m ; and when not in motion, is per¬

fectly spherical; when in motion, the shape depends on the contour of
pseudopodia, which are always rounded and never spinose. It is impossible to
differentiate between the ectoplasm and endoplasm of E. Coli when it is
motionless, and difficult when in motion. When distinguishable, the ectoplasm
presents a perfectly homogeneous structure. The endoplasm, which constitutes
the greater part of the protoplasm, is of a finely granular appearance ; and on
examination with a high power, shows that it is composed of a delicate net-work
and minute granules, which appear to float in a fluid medium, enclosed in a
net-work of fibrils. Contained in the protoplasm are bacteria—seldom more
than one vacuole—and that only occasionally. Very rarely red corpuscles.

The nucleus, usually central in position, and possessing a thick easily
distinguished nuclear membrane, is large and spherical in shape and contains
one or more spherical nucle\oli. When the amoeba is moving, the nucleus
tends to retain its position. The mobility of the organism is not great,
motion is exceedingly sluggish, and is rendered possible by the extrusion of
pseudopodia formed of the ectoplasm. These pseudopodia are small and
rounded in contour and are less refractive to light than the endoplasm.

Reproduction :—Is by two methods :—
1. By simple division. The nucleus first dividing, a constriction occurs

near the centre, two nuclei being formed by division, and a considerable
amount of chromatin being extruded into the protoplasm. The constriction
of the protoplasm then takes place; and after division of the nucleus/deepens,
and finally becomes complete, two amoeba being formed.

2. Reproduction by encystment. A hyaline membrane forms around
the amoeba, the protopalsm becomes hyaline and homogeneous. The foreign
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bodies lying inside the organism are extruded before the encystment is com¬
plete, the original nucleus divides into two as does the containing protoplasm.
Each new nucleus resolves itself into chromidia, a portion of which, with the
remains of original nucleus is extruded, the remaining chromatin forms new
nuclei. These two nuclei divide into two—one half of which is extruded.
This process is again repeated, and finally ceases: two mature nuclei result.
At this stage, the two protoplasmic masses fuse, reproduction now commences

by division of the two nuclei, so that we now have four nuclei; of which the
two daughter nuclei are known as the active and passive pro-nuclei. The
active pro-nuclei fuse with the passive pro-nuclei, forming two synkara, each
of which divides into four, so that the cyst contains eight nuclei. Under
favourable conditions the cyst ruptures and eight small amoeba are liberated.

Relationship to Disease.—Schaudinn by feeding experiments, or the rectal
injection of the material containing the cysts of E. Coli could not reproduce
disease in animals, nor by inoculating himself. Moreover, he found that in
his province 50% of the population were infected with E. Coli. Craig
shows that 39% of the patients in hospital in the Phillipines were infected,

- and that none of them had ever afterwards suffered from dysentery, whilst
E. Coli could be demonstrated in the faeces.

E. EListolitica:—Varies in size from 5 to 35 /x, sometimes upwards of 70 /x.
The shape varies with its movements; but at rest, it is spherical, or slightly
oval. The protoplasm is finely granular in appearance, divided into ectoplasm,
which is firm and well-defined, and unmistakeable when in motion.

The endoplasm is composed of granular material, the granules being of
considerable size and more or J^ss refractive, a varying number of vacuoles,

Q red blood corpuscles. Bacteria^ crystals may be observed in the endoplasm.
The nucleus is generally very difficult to see and is situated eccentrically
in the protoplasm, flattened against the boundary between the ectoplasm and
the endoplasm. It contains but little chromatin, is circular in shape, and
contains a nucleus.

"When the organism is in motion, the nucleus changes its relative position.
In the fresh state, the organism is extremely mobile. The organism advances
by throwing out pseudopodia of clear ectoplasm into which passes endoplasm
very rapidly.

Reproduction .—

1. By simple division into two, as in E. Coli.
2. B37 sporeformation,
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Here, the nucleus distributes its chromatin into the protoplasm, while the
remainder of the nucleus is absorbed or extruded. The distributed chromatin

generally collects in small oval masses towards the periphery of the amoeba,
finally becomes situated in the ectoplasm, from which the masses of chromatin,
each surrounded by a portion of the protoplasm, are separated and become free
spores.

Schaudinn demonstrated the infectivity of these spores. He dried the
faeces in the air from an amoebic case, in which numerous spores were present.
This dried material was mixed with water, and examined to ascertain if they
were free from E. Coli and that E. Hystolitica spores were present microscopi¬
cally. Material of ten such preparations being found only to contain the spores
of E. Hystolitica was fed to a young cat. On the third day following, the cat
passed bloody mucous, and a number of E. Hystolitica were found in the
vegetative stage. An attempt to reproduce the disease by feeding a cat with
the vegetative stage of the amoeba, failed.

These findings of Schaudinn were confirmed by Craig, (l) both as regards
the amoeba, and as regards its relationship to disease, both in man and in
animals.

The Entamceba Tetragena—Viereck, 1907.—I have not seen Viereck's
original paper.

The following short account is taken from Castellani's (~) Manual of
Tropical Medicine. E. Tetragena has been found in cases of dysentery in
South Africa; also in South-West Africa and South America.

Vegetative Stage:—It possesses a distinct ectoplasm, which is visible
when pseudopodia are extruded and a granular endoplasm containing red
corpuscles, the large round nucleus, which is visible during life, and very large
chromidical masses, which according to Bensen are characteristic. In
asexual reproduction, the nucleus first divides by mitosis into two, and then
the cytoplasm follows suit. In asexual reproduction, the cytoplasm becomes
clearer. The nucleus divides into two nuclei, which, after reduction, undergoes
zygosis, which indicates that autogamy or self-fertilization takes place. The
uninuclear zygote now encysts and its nucleus divides forming first two and fin¬
ally four nuclei. The further history of the cyst is not known. The entamceba
is probably the cause of amoebic dysentery in certain countries.

Relationship to Disease.—It is capable of producing disease in both man

and animals.
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E. Minuta. (Elmassian (3) 1909).—Described from a single case of recurrent
dysentery.

The Vegetative Stage :—The amoeba is uniformly granular in appearance,
When at repose, there is no peripheral differentiation ; but on movement,
distinct pseudopodia are thrown out, clearer than the protoplasmic body.
In the fresh state the nucleus is never visible—a point which at once serves to
distinguish it from E. Tetragena—in addition the absence of a distinct
ectoplasm. In the endoplasm are to be seen few clusters of bacteria and other
foreign bodies. There is no contractile vacuole.

Size :—A point on which Elmassian lays great stress—measuring between
12 and 18 /m. Any size above this, at once serves to distinguish it from other
entamoeba. The protoplasm has a fine alveolarstructure—uniform throughout.

Very often large vacuoles and foreign bodies are to be seen, which
may exist in the protoplasm until encystment. The nucleus is very rich
in chromatin ; more so, than E. Coli; and is remarkable for its spherical
shape, and its thick nuclear membrane. In the centre ofthe nucleus, a small
karyosome is to be found. In morphological characters, E. 'Minuta is
intermediate between E. Coli and E. Hystolitica. Like E. Coli, it has a thick
and solid membrane, and resembles E."Hystolitica in having the chromatin
accumulated in the periphery.

Multiplication.—Schizogony—Elmassian is of the opinion that this
method of division is not common. Nucleus divides itself into small nuclei, by
two successive divisions, resulting in four small nuclei, and later amoeba.

Asexual Multiplication :—This method of multiplication resembles that of
E. Coli somewhat in there being no chromidial net-work, giving rise to second¬
ary nucleus. This same fact has also been shown to be the case in the case
of E. Tetragena, by Hartmann. The nucleus before division, expels all
chromatin, the karyosome having disappeared or broken up. The spindle at
the beginning of the karyokenesis has a distinct limiting membrane, and
interiorly is made up of chromatic substances, transformed into thick threads,
3 to 5 in number, and stretched between the two poles. The threads are very
visible, being due to the chromatin granules which cover the threads. Later
on the threads become less visible, as the chromatin granules become gathered
to the centre of the spindle, forming an equatorial plate. The spindle
becomes elongated ; and at the equatorial plate, becomes attenuated to a thickish
thread, which joins together two pear-shaped extremities, which are on the
point of separation into two daughter nuclei. These two daughter nuclei are
sometimes unequal in size and constitute the first division. Soon each of
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these two daughter nuclei divide. Of the four resulting nuclei, two exist
and two perish. The two nuclei which perish leave in their place two
reduction bodies—but before disappearance of these two latter nuclei, they can
be distinguished by staining, and appear to be intact. The surviving two
nuclei approach each other and become fused. The karyosome disappear, and
the nuclear contents fuse, forming the nucleus of copulation. This nucleus
undergoes division twice successively—forming four small terminal nuclei. At
length when this division is finished, the normal cyst of E. Minuta presents
itself in the form of an ordinary spherical corpuscule, having a diameter of
1'2 ix. If larger than this, Elmassian is of the'opinion that the cyst is not that
of E. Hystolitica, and belongs to some strange species. The cyst is surrounded
by a double gelatinous wall, which is very thick. The interior wall is more
visible than the exterior wall, which is more difficult to distinguish on account
of its thinness, and does not stain well. The protoplasm is granular in
appearance and finely recticulated —-

Relationship to Disease.—It was described from a recurrent case of
dysentery in man, and no mention has been made of animal experience, or if it
has ever been cultivated.

E. Nipponiba.—(Koidzumi (4) 1909).—Koidzumi described this amoeba in
much advanced cases of amoebic dysentery, in connection with E. Hystolitica.

The Vegetative Stage.—In size it varies from 20 to 40 /x The cytoplasm
bears a close relationship to E. Tetragena, and the marked differentiation between
the ectoplasm and endoplasm as seen in E. Hystolitica, are also seen in this
species; but the ectoplasm is usually thinner than in E. Hystolitica, and the
endoplasm more voluminous; and at the same time is very retractile and
thinner, more granular and coarser. The endoplasm is vacuolated—the
entamoeba is phagocytic for red blood cells. Almost invariably, the well-defined
nucleus is seen, thereby differing from E. Hystolitica, the nuclear membrane
is distinctly visible, but very delicate—the nuclearplasm does not show recticular
or alveolar structure. The chromatin is found condensed into several clumps
of retractile masses.

Reproduction.—Multiplication by division.
1. The nucleus performs amitotic fission.
2. Schizogony and development of merozite. ,

The clumps change their form and become spherical. The nuclear
membrane disappears, so that the chromatic spherules are free in the cyto¬
plasm. After that these bodies appropriate a certain amount of the cytoplasm
to themselves, and the whole amoeba breaks up into so many small merozites.
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The nucleus of the merozite undergoes a process of metamorphosis, from the
primitive stage to the normal vegetative stage. The chromidial spherules are
reached when the nucleus assumes the characteristic appearance of the
vegetative condition. At the same time, the cytoplasm differentiates itself into
the various constituents of the vegetative stage.

3. Encystment.—
Koidzumi has not traced this process. He has partly followed the develop¬

ment of the reduced nucleus ;—he makes no mention of animal experiment.

It is interesting to note that he found it in association with E. Hystolitica,
and remarks that it bears a close appearance to E. Tetragena in its cytoplasm.

There are other amoeba that have been described at various times occur¬

ring in dysentery. In 1905 Castellani (2) described E. Undulans occurring
in cases of diarrhoea; but he is inclined to think that this organism was a

developmental stage of Cercoinonas Hominis. There is nothing known re¬

garding its reproduction, its cultivation, or its relationship to disease.

In 1908 Lesage (2) described E. Tropicalis in cases of dysentery. It is
non-pathogenic to man and animals, and is capable of being cultivated.

In 1908 Gaudcheau (2) described E. Phagocytoides. He has since des¬
cribed all the stages between these amoeba and a trichmonas, and is of the
opinion that the one is merely a stage of the life history of the other.

In 1909 Noc (5) described an amoeba known as Sp. N. which was obtain¬
able from water and dysenteric lesions, was stated to be pathogenic to man and
not animals, and could be cultivated. Liston (6) and Martin have shown that
much of the polymorphism claimed by Noc was in reality due to two different
types of amoeba, which were present in his cultures.

The Identity of Amceha.—We have described the principal difference^
between the most important amoeba in man; but of late a great change has
come over the views of many of the workers on the parasitic entamoeba, chiefly
with regard to the first four already described, the concensus of opinion being
that, the first four described, are probably one and the same organism that
different observers have described, in disease which may at the time of examin¬
ation be acute, chronic or recurrent. The work of Craig and Schaudinn on

Hystolitica was again confirmed by Hartmann (7) in 1909 ; but in 1911,
Hartmann (7) began to throw doubt on the identity of E. Hystolitica, and came to
the conclusion, after studying Schaudinn's materials, that only in one case
could he confirm the description of E. Hystolitica, and again in 1912j
Hartmann (') states that he believes that E. Tetragena is the only
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entamoeba he discovered in a considerable number of cases—the cause of
his failure to find any evidence by reproduction of E. Hystolitica by
budding or sporeforming in his entamoeba. In 1911, Walker (8), working in
Manilla, definitely stated that E. Tetragena is identical with E. Hystolitica.
He recognised that the nuclear structure of E. Hystolitica varies greatly under
different conditions, at times presenting a typical E. Hystolitica type of struc¬
ture described by Schaudinn and Craig—whilst at others it represents a
tetragena type described by Vierech, but did not find any forms, which he could
interpret as budding or sporeformation. Darling (9), whose opinions influ¬
enced by the works of Craig and Schaudinn, was also of the opinion that all
pathogenic forms were E. Hystolitica ; but in September 1912, he published a
paper on examination of stools for cysts of entamoeba tetragena, wherein he
states that he was in agreement with Hartmann, that the entamoeba described
as E. Hystolitica is E. Tetragena, from the experiments performed on kittens
by feeding" them with cysts, which had the characters of E. Tetragena. He
removed from the regions of the intestine many trophozoites which had the
staining and pathological characters of not only E. Tetragena but of E. Hys¬
tolitica and E. Nipponica. He further states that these variations in the
morphology of the nucleus, depend on the variable amounts of chromatin, and
variations in their distribution. He had never seen the budding or spore-
formation of E. Hystolitica as described by Craig, and was of the opinion that
such formations were due to imperfect differentiation in staining, various
erythrocytic and leucocytic debris, which have been mistaken for chromatin
substance or spores. Darling (10) in another paper published in 1913, shows,
that in a dry fixed film, stained by Komanowsky, that many of the tropho¬
zoites with lobose projections, the interior of which stains frequently a very
deep blue, strongly suggested the description of E. Hystolitica by Craig ; but
if a wet fixed hematoxylin film was examined, it was found that these were
artefacts, definitely settling these points that the spores or perpetuating bodies
were really not a case at all. He next makes reference to injections per
rectum of trophozoites, he was able to reproduce the disease—all other workers
failed to do so—provided that the strain was not too aged. These would appear
to have some bearing on the infectious nature of acute dysentery cases. He
is also very insistent on the infectious nature of the cysts in convalescent

t

cases, and indicates the necessity of energetic treatment to kill off the tropho¬
zoites, to prevent the development of the cysts which are commonly to be
detected in partly recovered cases from Entamoebic Dysentery.

His remarks on the recognition of the cysts are important, as they are so
small—12 to 15 yu in diameter ; and have frequently been mistaken for monads
or coli cysts or fat droplets ; or, possibly, mononuclear leucocytes, by vaselining
the preparation and keeping it in a moist chamber ; and if the cyst is homo-
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geneous at first, after one or two days, one, two, or four nuclei have become
distinctly visible. In acute 01* new infections, or in very active lesions, many
of the trophozoites are of large size—30 to 60// in diameter. As the strain
grows older, the size becomes reduced—the trophozoite measuring 12 to 24 in
diameter. These forms frequently contain coarse blocks of chromidia, and
they constitute the small generation. During convalescence, and after appa¬
rent recovery, there appear small trophozoites 12 to 15// in diameter ; and
associated with them are cysts and four nucleated schizonts. If relapse occurs,
with symptoms of Colitis, large trophozoites make their appearance and the
cysts will have disappeared. Thus during the progress of a case of tetragena
dysentery, at first large trophozoites will be seen, many or all of them having
the characters described for E. Hystolitica by Schaudinn and Craig; and
later, if the case has been a neglected one, the small generations with cysts
will be found, of which there is no better description existing than in Elmas-
sian's paper on this form, which he has called E. Minuta.

It is noteworthy that Darling has noted the appearance of budding 01*

sporeforming described by Craig and Schaudinn. He considers them to be
degenerative in character, although the buds may at times contain chromodia
and even the nucleus. He considers, therefore, that he has established a cor¬
relation betewen the findings of Schaudinn and Craig on the one hand,
and those of Viereck and Hartmann on the other. He is convinced
that E. Hystolitica and E. Tetragena are one and the same organism,
with which opinion Craig now agrees. Wenyon (n) has also arrived
at the same conclusion, that the life history of E. Hystolitica described by
Schaudinn is erroneous, and that Viereck really described the true life history
of this species and re-named it E. Tetragena. He found from his experiments
on Cats and Kittens, that he has failed to trace the life history of the
pathogenic amoeby^ described by Schaudinn; especially as regards the
production of small infective, tough, capsuled spores. But when resting
forms were discovered, they were always of the type described by Viereck,
namely transparent cysts with four nuclei.

It appears from the foregoing, that various workers have settled the
identity of E. Hystolitica, E. Tetragena and E. Nipponica, as one and the
same organism described under different names, owing to the different
variations of the morphology of the nucleus in various stages of the disease ;
but the identity of E. Minuta has not yet been definitely settled. Darling is
inclined to think that it is to be seen in neglected cases, where a small
generation appears with cyst formation—with this Craig also agrees—to which
Darling has given the name—" the small precystic generation ". Walker
agrees that E. Minuta is of the same species as E. Tetragena.
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In contradistinction to the foregoing on the identity of pathogenic
entamoeba, there is a large number of observers who do .not agree with
them, and instead of probably two entamoeba infecting man,—E. Coli and
E. Hystolitica,—consider that any amoeba may become pathogenic, and that no
valid distinction can be drawn at present between the pathogenic and
non-pathogenic amoeba. Thus we have two definite schools of opinion—the
Schaudinn school, who believe in the multiplicity of amoebic species—and those
who do not believe in multiciplicity of species ; and the latter goes so far
as to affirm that, all amoeba in the intestinal tract are or may become
pathogenic. This last school is repesented by Musgrave and Clegg (12)
and Noc. (5)

Musgrave and Clegg, the most important workers in this school, have
devised cultural methods for cultivating any amoeba from the intestinal tract,
with a suitable bacterial symbiosis. This method of bacterial symbiosis is one
to which Schaudinn's school take great exception, pointing out that the
pathogenicity of any species cannot be settled unless it is grown in a bacteria-
free medium, and tested by animal experiments, at the same time, pointing
out that no observer has as yet succeeded in cultivating on any medium outside
the body entamceb|f of the h^stolitica type.

RELATION OF AMCEB^E TO THE DISEASE.

The different views as to the relationship of amoebae to tl|e disease may
be tabulated as follows :—

(1) That they are harmless commensals, or that they are
altogether a secondary factor in the production of the
disease.

(2) That they are the cause of the disease.

Those too who consider that the amoebae are the casual agents may

be divided into two camps according as they believe that all, or only certain of
these organisms, are pathogenic.

The arguments which have been advanced in favour of the first
contention may be briefly given here. They consist in the fact that amoebae
may be present in the stools of healthy subjects or those suffering from other
diseases : that there is no proof of direct infection in man ; and that the
deductions based on animal experiments are worthless, owing, firstly, to a
natural predisposition of the animals to dysentery, and secondly, to the fact
that pure bacteria-free cultures of amoebae have not been used in experiments.
These arguments are answered by the opposing school who point out
that amoebic dysentery has a special morbid anatomy and clinical syndrome
and that amoebie can be demonstrated in the majority of lesions which are

found, including abscesses occurring in other situations than the intestinal
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tract. In this connection it is interesting to note that some of the more
recent investigators (Anderson, (13) Wells, (H) Bahr), (15) do not lay quite
so much stress upon clinical and pathological distinctions between the two types
of the diseases.

The presence of amoebse in the stools of healthy people may be
explained by the fact these amoebse are of the non-pathogenic variety,
or that the subjects are in reality suffering from the disease in a latent
form. The supporters of this view consider that all the available evidence is
in favour of the direct infection of man, and quote cases where individuals who
have never been in tropical countries have been infected by patients with whom
they have come in contact. Lastly, they bring forward animal experiments
which they consider sufficiently well controlled to prove the casual agency of
the amoebse which they used for the experiment.

The question as to whether all or only certain species cause the disease
has also been hotly contested. The Schaudinn school, or those who consider
that there are pathogenic and non-pathogenic species, base their argu¬
ments upon:—

(1) Observations made 011 amoebse found in normal people, or
those who are not the subject of dysentery ;

(2) Upon those which are found in the stools of dysenteric
patients ;

(3) Upon the characteristics of amoebse which have been culti¬
vated from various sources ;

(4) Upon feeding experiments which they have carried out with
the various types of these parasites.

As a result of such observations these authorities hold that certain
entamoebas are non-pathogenic and in support of this contention they point out
that entamoebas, having for the most part the characteristics of E. Coli, are
found "in many healthy individuals and in patients suffering from other diseases
than dysentery," and that continued examination of these individuals shows
that they do not develop the symptoms of the disease. The percentage of
cases in which E. Coli is found has been ascertained in various parts of the
world and is given somewhat differently by those who have studied the subject
in the various localities. The figures as a rule vary between 50% and 60%.
As opposed to the non-pathogenic amoebse, E. H^stolitica and E. Tetragena
are said never to be found in the healthy subject and one or other of these can

nearly always be demonstrated in the stools and lesions of those who are

suffering from dysenteric symptoms. They argue, therefore, that in the absence
of a bacillary cause E. Hystolitica and E. Tetragena must be agents which
produce these symptoms.
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The amoebae which are obtained in culture from water, faeces, etc., have,
according to this school, no connection with the true parasitic types. The
morphology of the cultural species is, they say, entirely different from that of
those seen in faeces. The former contain contractile vacuoles which
are never seen in the parasitic amoebae of man, and lastly, the optimum
temperature at which they grow, 25° to 27°C., is considered somewhat low
for a human parasite.

They deny that any of the pathogenic species have ever been cultivated
and state that any positive results which have been obtained by these means in
animals have been due to contamination of the cultures with cysts or spores of
the non-pathogenic species. Lastly, they point to the results of experiments
they have carried out on animals with both the pathogenic and non-pathogenic
forms. They show that an animal infected with E. Coli cysts never develops
any symptoms of dysentery while those which are fed or injected with cysts
of either of the pathogenic types develop symptoms in a fair proportion
of cases.

The opposing school, the chief members of which are Musgrave and
Clegg, have come to the conclusion that no valid distinction can at the present
time be made between the pathogenic and non-pathogenic amoebse and they
refuse to accept Schaudinn's distinctions, many of which they have shown to
be the result of. external influences.

Leaving morphological differences aside, the experience of Musgrave and
Clegg with regard to the presence of amoebee in healthy people does not
coincide with that of the Schaudinn school. The former could only find
amoebae in 26% of apparently healthy people and on further examination of
certain of these, who died from various causes, they found that out of 38
autopsies no fewer than 42% showed lesions of the colon associated with the

presence of amoebae. Recently, too, Musgrave has reported on a further
series of 50 cases which showed amoebic ulcers in various parts of the gut
post mortem, while during life no signs of intestinal derangement had been
noted. These, he says, would be classed in life by the opposing school as
"

healthy people or those suffering from diseases other than dysentery."
The results of animal experiments recorded by these authors are very

striking. With amoebae from any and every source, cultivated with a suitable
symbiotic bacterium, they have been able to produce in many cases dysenteric
symptoms, and amoebic abscesses in various animals, and have been able to
raise or lower the virulence of their cultures at will.

The objections which have been brought against their results cannot be
upheld in every case, for in certain of their experiments they used cultures
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which were the progeny of a single cyst. It is difficult to imagine how these
could under such circumstances have become infected with Histo|tica 01* other
pathogenic cysts, which is the contention of the Schaudinn school. The fact,
however, that they used a pathogenic bacterium for symbiosis must be admitted
as detracting from the value of their results to a considerable degree.

As a result of their observations they have come to the conclusion that
amoebae in the intestinal tract pass through three stages in their development
into pathogenic agents: (1) The pure saprophyte living on or with intestinal
bacteria. (2) The mixed saprophyte and parasite. (3) The pure parasite
which can only live at the expense of its host. With this hypothesis they have
put forward the view that the amoebae that are dangerous to man are not
those which are found in dysenteric lesions, because these organisms are
true parasites and therefore cannot live outside the body for any length of time.
The amoebae which are the source of danger are those which live saprophitically
in the intestine, because these can become true parasites, given favourable condi¬
tions. What these conditions are, however, the authors are unable to say.

CLIMATOLOGY.

Physical and Local Conditions in British Cochin.

The town of British Cochin with a population of 20,000, occupies a
square mile of ground on the northern end of a large sand bank, situated about
ten degrees north of the equator on the western coast of India.

The sand bank or island is completely surrounded by the sea, and numerous
canals find their way into the island from the sea, serving at once as drains and
also as a means of communication. The ground is densely covered with
Cocoanut palms, which supply the staple industry for inhabitants.

The sand bank is very low-lying, the highest point only some five feet above
sea level at high water; and in parts the land is below the level of the sea,

forming marshy areas. It will be understood, therefore, that the sub-soil water
is never at a low level, the weight of the surrounding sea maintaining the level
of sub-soil water at about 8 to 11 feet below ground level.

During the south-west monsoon, the whole area is water-logged. This
monsoon rainfall provides drinking water for the population, who have dug
innumerable pot wells over the surface of this area, averaging about eight feet
in depth. Below this level the water becomes brackish and tidal, showing the
influence of the surrounding sea. These pot wells besides being the drinking
water supply, are also used for bathing, washing, and other domestic purposes.
It will be obvious, therefore, that such a water supply is open to most gross
pollution; and that with a congested population, faecal and excrementitious
material, gets washed into these wells during the rains.
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It has been shown by Greig, (14) Wells (l6) and Rogers (17) in Northern, and
Western India, that there is a relationship between the rainfall and the incidence
of dysentery. The curve for dysentery admisssion to hospital follows that of
the rainfall. This also appears to be the case in Cochin. A chart of admissions
to hospital for five years for dysentery and the rainfall chart for the same period
show that with the onset of the rains in June the admissions in hospital for
dysentery rise and continue high until the high hot weather in January. In
Cochin the north-east monsoon in October and November helps to maintain
the level for admissions in dysentery for the latter portion of the year, there
being a return to low level admission rate in January.

Chart No. 1 shows the monthly variations from the mean for the rainfall,
and themonthly variations from the mean for dysentery for a period of five years.
If we take all cases of entamoebic infection, we find that cases of entamoebic
disease, with some fluctuations, show a very definite preponderance of becom¬
ing more prevalent during the wet season, the maximum being reached during
the month of August, which is also common for those diseases classed as
dysentery, without reference to any specific cause.

Chart No. 2, showing the departure from the monthly mean for entam¬
oebic infections, brings out these points.

Chart No. 3 shows the monthly variation from the mean of entamoebic
infection from cases of dysentery, and the monthly variation of temperature
from the mean.

From a study of these charts, it will be noted
(1) that amoebic infection shows a marked seasonal variation :

(2) that this variation is closely associated with the variations in
humidity :

(3) that curves showing the variations in the entamoebic infection
and temperature do not correspond.

With this evidence before us, it is necessary to regard water as one of the
principal channels of conveyance of infection. Schaudinn by his experiments
proved that in drying stools of dysentery cases in China and feeding Cats
with the dried material, typical dysentery followed. It is conceivable, there¬
fore, that the dust of dry dejecta must also be capable of carrying infection, not
only to man and prepared food, but also to any open source of water supply.

With reference to aerial contamination, Wells (H) has shown that by
exposing plates of Musgrave's medium to the air, he has been able to obtain
growth of amoeba in association with moulds and other bacteria. Contami¬
nation of food by flies is another possibility, and also contact infection cannot
be excluded.
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CLINICAL WORK.

In all, 273 cases were examined. From the stool a piece of mucous was
removed, or failing that the faeces were stroked with a platinum loop, and the
material placed under a cover glass on a slide. The cover glass was gently
pressed down and examined under a -J lens. A note was made of the findings
of parasites, ova of worms and amoebae.

The attached table shows these findings. No use was made of any

staining method.

—

Tricho¬
monas.

Ankylos-
tome ova.

Tricocephalus
ova.

Ascaris
ova.

Amoebae Oestodes.

Total in
273
cases

31 107 118 117 103 3

Percentage. 11-3 39-4 43*2 42-4 35-5 1

During the period under observation, the following cases were admitted
to hospital:—

Dysentery ... 52
Hepatitis ... 41
Abscess ... 7

Total ... 100

Entamoeba were demonstrated in the stools of the following cases :—

Dysentery ... 33
Hepatitis ... 31

Liver Abscess ... 7
Other cases ... 32

Total ... 103

We had negative findings in the stools of 19 cases of Dysentery, and in 10
cases of Hepatitis—due no doubt to the fact that the stools were cold and had
altered in re-action. These cases are of some importance in view of the
negative finding, because they go far to prove that reliance can be placed on
the blood count as a diagnostic point, and indicate the treatment. These
cases will be referred to under their own heading.

In 32 cases amoeba were found, of whom none were found suffering from
symptoms of entamoebic disease. It is these people whom we regard as
carriers—a danger to themselves and the community at large.
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A list of the diseases which these 32 cases were suffering from is here>
with given

Filaria
Nephritis
Ankylostomiasis
Asqrides
Asthma
Enteric Fever...
Bronchitis
Scabies

20 12
Total 32.

Two of those carriers afterwards returned to hospital—one with liver
abscess—the other with acute dysentery.

Incidence of entamoeba according to sex :—
Male. Female.

Liver abscess ... 7 nil.
Dysentery ... 25 8
Hepatitis ... 25 6
Carriers ... 18 14

Total ... 103

9 Fracture 1

2 Malaria 1

3 Malignant disease 1

2 Cardiac disease ... 2
1 Endometritis , ... 1
1 Hsemorroide/ 4... 1

1 CirrhosiS'of Liver 1
1 Hydrocele 4

This table illustrates the well-recognised fact that the acute conditions
of Dysentery and Hepatitis are much rarer amongst women than amongst men.
Considering that the class of women from whom these figures were taken are
just as open to infection as the men, it is difficult to explain away ; the more
so, when it is noticed that the female carrier is almost as common as the male
carrier.

Treatment:—All cases were treated on exactly the same lines after
diagnosis. A sedative draught, containing Opium, Chloral, Hydrocyanic Acid
in full doses, was administered. As soon as the sedative effects of the draught
became apparent, 30 grains of Ipecacuanha were administered in keratin
coated pills. If this dose was rejected it was promptly repeated. Eight
hours later a similar dose of the sedative mixture and Ipecacuanha was

repeated. This treatment of one drach|m of Ipecacuanha was repeated daily
for ten days, irrespective of the number T>f days that the dysenteric or hepatitic
condition had been cured. This dosage may seem large, but it was

surprising to note that the Native appeared to become very tolerant towards
this dose. Next it was noticed that the sedative draught, giving relief to
the symptoms—and in spite of the nausea the pi^ls produced; the Native readily
welcomed repetition of the dose, as there can be no doubt that Ipecacuanha—
even one dose if large enough—produces extraordinary relief in the dysenteric
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and hepatitic symptoms. We did not use the alkaloid emetine in any of these
cases, as the hospital was not able to bear the expense of the treatment.

From my own experience of the two preparations, both are specific in
their effects; but of the two emetine is more rapid in its action, and being ^
used hypodermically as a rule, has none of the features of Ipecacuanha.
Emetine given by the mouth, even in coated pills, will very frequently pro¬
duce nausea and vomiting to the same extent that Ipecacuanha does.

The findings in the blood in 33 cases of dysentery in whom

amceb2e were found in the stools.

It was our original intention to do a blood count every other day durin^
treatment, and ascertain the variation in the leucocvtosis in each case, but we
had to abandon this, owing to lack of time, and, therefore, confined ourselves
to two counts—one on the day of diagnosis, and the second on the tenth day
of treatment. Of the 33 cases, 8 left hospital before the 10 days were com¬

pleted ; the patients being cured, they saw no object in continuing treatment.
With the exception of one case, the first, who died on the day of admission,
all cases were mild and of short duration, unattended with temperature or

any complication. The average number of days of treatment to clear the
stools of blood and mucous was five days—it was about this date, the patients
as a rule left, thinking themselves cured.

TABLE No. I.

The Blood Count in 33 Cases of Dysentery Amceb^;
present in their stools.

No.

i

R. B. 0. W. B. C. Ratio
W. to R.

Percentage Ratio.
Ratio W.
toR after
10 days'
Treat¬
ment.

P. N. S. M. L. M. | E.

1 3,500,000
1

30,000 | 1-116 65 14 8 3 Died.
2 4,768,000 21,350 1-215 69 24 6 1 1— 628
3 4,800,000 13,840 1-354 64 18-5 14 3*5 1-550
4 3,760,000 11,400 1-321 71 24 3-5 1-5 1-521
5 3,980,000 28,400 1-170 83 10-5 5 1*5 1-584
6 4,450,000 12,000 1-370 80 8-5 10 5 1-600
7 4,740,000 10,000 1-470 57 28*5 4*5 10 1-620
8 3,642,000 10,500 1-346 57 38 4 1 1-498
9 4,760,000 11,000 1-432 67 25 5 3 Left. — —

10 3,280,000 16,500 1-198 65 15*5 195 — 1-573
11 4,500,000 15,200 1-296 50 31 17 2 1-612
12 5,250,000 17,280 1-303 61 34 3 2 Left.
13 4,563,000 1.1,600 1-393 69 22'9 4-7 2'5 1-623
14 4,562,000 10,960 1-416 68-9 i 29-1 1-2 0*8 Left.
15 3.714,700 16,580

1
1-224 74*3 14*4

i
6 5*3 1-578
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TABLE I—(continued).
The Blood Count in 33 Cases of Dysentery Amceb^e

g'byc3"' | 5 if' present in their S'tools.
. Ratio W

Ratio
W. to R.

Percentage Ratio. to R.after
No. R. B. C. W. B. C. 10 days

P. N. S. M. L. M. E.
Treat¬
ment.

16 4,919,000 12,500 1-393 48-5 37-0 lO'O 4*5 1-590

17 3,800,000 11,400 1-333 66'5 30*5 2-7 0-3 1-613
18 5,065,000 10,000 1-506 65'5 27 4-5 3*0 Left.
19 4,739,000 14,480 1-320 57 38*7 3*2 1 1 1-500
20 4,620,000 13,280 1-347 71 21-8 6'8 0-4 1-593
21 3,325,000 15,800 1-210 67 26 6 1 1-490
22 4,350,000 9000 1-483 66 27'5 5 1*5 1-615
28 3,040,000 11,860 1-256 70 24 2 4 1-556
24 3,642,000 8,900 1-399 57 38 4 1 4-580
25 4,562,000 10,850 1-419 71 20-7 4'3 3*7 1-650
26 4,320,000 11,000 1-392 66-5 30*5 2'7 0-3 1-624
27 3,875,000 19,000. 1-203 67 26*5 3 3'5 1-578
28 4,380,000 14,640 1-230 80 8'5 10 0-5 1-581
29 6,520,000 17,280 1-325 63-5 31 4'5 1 1-618
80 4,262,000 15,200 1-280 59 37-5 3*5 0 1-450
81 3,980,000 13,000 1-306 61 34 3 2 1-513
32 4,560,000 16,000 1-285 84 8*5 7 5 0 1-591
33 1,325,000 7000 1-189 60 30 25 7'5 Left.

With the exception of the first case, who died on the day of admission,
none of the cases showed a very high lencocytosis, except case No. 5, who
speedily recovered on the treatment. Case No. 32 left on the day of admis-

%

sion, and we were not able to ascertain what his extreme degree of anaemia
was due to./The difficulty heretofore in dealing with cases of amoebic
dysentery, was to know when a case was cured; the abatement of the
symptoms, and a return to the normal in the appearance of stools used to be
taken as a guide to tire ceasing of treatment by Ipecacuanha; but this in no
way proved that the lesions in the intestines were cured—and if situated high
up, caused no symptoms—hence cases frequently relapsed at a near or later
date; or, possibly, remained chronic carriers, a danger to themselves and the
community at large. It is useless to examine the stools during the course of
treatment, as amffibaerapidly disappear, and cysts are not easily found—and
probably, few are formed—owing to the vegetative forms being rapidly killed
off. If, therefore, we find that by examination of the blood after a prolonged
course of Ipecacuanha, that the leucocytosis has disappeared, we are then in a
much better position to state that the patient is cured, than by relying on
improvement of the dysenteric symptoms alone.
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TABLE No. II. •

The Blood Count in 19 Cases of Dysentery in whom no
AMCEBiE WERE PRESENT IN THEIR STOOLS.

i Ratio W.
*

Ratio
W. to R.

Percentage Ratio toR.after
No. R. B. C. j W. B. C. 10 days'

P. N. S. M, L. M. E. | "
Treat¬
ment.

1 5,340,000 11,000 1-485 82 16 2 0 1-650
2 5,320,000 13,000 1-409 79 14 4 3 i 1-615
8 3,340,000 10,500 1-318 70-5 20 7 2*5 1-490
4 5,560,000 12,000 1-463 64*3 306 46 0*5 1-632
5 5,240,000 9,250 1-554 85*2 12'3 2 0'5 Left.
6 5,550,000 13,750 1-403 61'9 33'8 2-7 1*6 Left
7 4,930,300 12,000 1-411 752 21-4 3*2 0-2 1-589
8 3,600,000 18,000 1-200 57 38 4 1 1-450
9 5,140,000 12,500 1-412 72-6 121 9'9 3-4 1-612
10 5,670,000 21,250 1-267 69'9 22'9 4*7 2*5 1-578
11 4,300,000 13,750 1-321 71*4 20*7 4*2 3*7 1-594
12 5,210,000 13,500 1-386 68-1 291 1*2 0-8 1-611
13 4,010,000 7,500 1-534 74*3 14*4 6-0 5*3 i 1-550
14 t 8,460,000 11,000 1-301 48-5 37 10 4*5 1-500
15 3,040,000 9,500 1-320 63'6 30*1 5'8 5 1-519
16 3,550,000 10,450 1-311 70-8 26 2*5 0-7 1-495
17 4,230,000 11,750 1-360 71-2 22'3 5'7 0*8 1-619
18 3.440,000 14,400 1-238 78-6 17-8 2*6 1*0 1-549
19 3,840,000

'

9,700 1-395 66 5 30 5 25 3 1-594

Although no amcebse were demonstrated in the stools of these patients, we found a definite
loucocytosis, which under treatment returned to the normal as the disease was cured as well under
Ipecauanha, there can be no doubt that these were cases of amoebic dysentery.

The blood changes in 41 cases of pre-suppurative piepatitis.

This disease was regarded with considerable anxiety, and still is, by the
tropical practitioner, owing to the very great difficulty in being able to state
that hepatitis alone was present or that the disease had passed on to the more
serious condition—that of abscess and subsequent operation. Rogers (18) has
of recent years drawn attention to blood changes in connection with the
entamoebic infection, pointing out that the invasion of the liver by the
entamoeba—whether the patient is suffering from dysentery or not—causes
a definite leucocytosis, and that the exhibition of Ipecacuanha or its alkoloid
emetine would bring about a rapid cure of the above and a reduction of the
leucocytosis.

In this series of cases we found that 11 only were suffering from
dysentery 20 had no symptoms of dysentery, but we found amoebae in their
stools in ten cases, we found no amoebae and no evidence of dysentery. With
regard to these later ten cases, their rapid improvement under Ipecacuanha*
and of the disappearance of the leucocytosis, sufficiently indicates that these
patients were suffering from latent amoebic infection of the bowel, and subse-
quet amoebic invasion of the liver.
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The great trouble, working with the class of patients that we were, was
to get a satisfactory or truthful antecedent history. They, one and all, stated
that they had not suffered from dysentery at any time. It is more likely that
they had had the disease and forgotten it, or that the disease was so slight
that they had not noticed it. None of the cases went on to suppuration—all
rapidly yielded to treatment.

The following tables bring out well the important points of the blood
changes before and after treatment. The treatment was the same as that
described for cases of dysentery :—

TABLE No. III.

Eleven Cases of Presuppurative Hepatitis
who were suffering from dysentery.

No.

Liver in.
below cost¬
al margin
T=Tender

uess.

>•1o u a
U-, 03 w

■

R. B. C. W. B. C.
Ratio
W. to
R.

Percentage Ratio. Ratio W.
toR after
10 days
Treat¬
ment

02 £ «
>» c3 s,

a a
P. N.

L
S.M. \M. i

j
E.

1 2 T 4 4,420,000 15,340 1-288 83
I
13 4 0

'

1-520
2 1 T 2 3,600,000 11,500 1-312 76 18 1-5 4*5 1-490
8 u T 3 5,140,000 13,500 1-380 75 16 6 3 1-615
4 3 T 1 3,990,000 16,880 1-237 57 36 4'5 2-5 1-465
5 2h T 3 4,450,000 14,(550 1-316 62*5 32 4 1'5 1-595
6 2 T 2 3,325,000 13,320 1-249 56 37 2'5 2*5 1-515
7 1 T 2 4,020,000 11,550 1-347 67 26 6 1 1-635
8 H T 3 5,620,000 16,050 1-350 58'5 34*5 4*5 2'5 1-650
9 0 T 5 3,625,000 12,000 1-302 49'5 45*5; 3-5 1*5 1-485
10 0 T 4 4,376,000 11,900 1-266 67 25 5 3 1-575
11 4 T 8 3,280,000 11,120 1-290 60 36 2*5 1*5 1-460

TABLE No. IV.
20 Cases who were not suffering from Dysentery.

Liver in.
below cost¬

CC
£ **
> . G
CD ^ Ratio Percentage Ratio. Ratio W.

toR. after
No. almargin

T=Tender
ness.

£ 3

***
Q i

R. B. C. W. B. C. W. to
R. P. N. 8. M.

U

K.
10 days
Treat¬
ment.

1 8 T 2 3,340,000 17,250 1-181 74 22 3 1 1-450
2 24- T 3 4,660,000 20,750 1-225 64 28 5 3 1-535
8 i T 1 4,290,000 15,250 1-272 81 11 7 1 1-590
4 2 T 4 4.500,000 22,680 1-193 82'8 12*4 4'25 6 1-425
5 I T 2 3,850,000 13,280 1-214 73 23 2 2 1-400
6 0 T 1 3,640,000 16,500 1-220 68 21 7 4 1-455
7 0 T 2 4,640,000 11,340 1-408 71 21-8 6'8 0-4 1-550
8 H T 3 3,642,400 14,000 1-260 57 38 4 1 1-520
9 0 T 2 4,387,500 10,900 1-401 62*6 241 9*9 3'4 1-580
10 1 T 3 4,563,000 11,600 1-392 69 22'9 4'7 2*5 1-620
11 2 T 8 4,653,000 13,970 1-245 71*4 20'7 4'2 3-7 1-570
12 2* T 2 3,714,000 16,580 1-223 74-3 14*4 6*0 53 1-490
18 I T 2 4,919,000 12,320 1-391 48'5 37 10 45 1-615
14 1 T 1 4,739,000 14,480 1-327 57 38-7 3'2 l'l 1-677
15 1 T 8 5,065,000 15,480 1-320 59-2 35*3 5*0 0'5 1-630
16 2 T 4 3,158,000 10,000 1-315 76*5 20 3*3 3 1-451
17 2 T 2 4,820,000 21,000 1-230 78 14*5 5 1-5 1-688
18 1 T 4 4,605,000 17,750 1-233 87 7 5 1 1-575
19 0 T 1 3,960,000 9,500 1-416 78 8 3 2 1-528
20 i

■

T 3 4,428,000 13,900 1-325 65 20 4 1 1-605
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TABLE No. V.
10 Cases in whom no Dysentery or Amceb^e were present in the stools.

No.

Liver in. I
below cost-1
al margin
T—Tender

ness. Daysfever after Ipecacuanha- R. B. 0. W. B C.
Ratio
W. to !
R.

Per<

P. N.

jentag

S. M.

e Rat

L.M.

LO.

E.

Ratio W-
toR.after

! 10 days
j Treat -
1 ment.

1 H T 2 4,020,000 16,560 1,266 63

'

33 3 1 1-625
2 2 T 3 3,325,000 19,920 1,166 60-5 33 5-5 1 1-585
3 h T 1 5,340,000 18,410 1,289 51 40 5 4 1-670
4 0 T 1 3,625,000 15,500 1,233 47-5 45*5 4 3 1-645
5 i

•2 T 1 4,379,000 16,050 1,266 58-5 34*5 4-5 2*5 1-660
6 1 T 4 4,420,000 12,540 1,351 66'5 24 7-5 2 1-595
7 2 2 T 3 3,850,000 13,400 1,287 67 23'5 6*5 3 1-515
8 0 T 1 5.150,000 15,800 1,325 81'5 10 .2 1*5 1-615
9

, o T 1 3,417,000 10,400 1,327 80 16 3 1 1-495
10 | 1 T 2 4,850,000 j 12,230 1,392 74-3 41-4 6

Ifllpgll
5*3 1-610

With reference to the ten cases of hepatitis without dysentery or amoebae
in their stools are interesting, and illustrate several points—none of the cases
in question had had dysentery, so far as they knew, nor did we find amoebae in
the stools. Had we made repeated examinations, it was possible that we
could have done so, or possibly identified cysts. Nearly all cases suffering
from enlargement of the liver or from tenderness of the liver and pyrexia. On
finding the leucocytosis, they were all put on Ipecacuanha, which speedily
brought about a return to normal temperature, reduction in size of, and tender¬
ness of the liver, and a reduction in the leucocytosis towards normal. The
bowel lesions in these cases were slight and probably situated in the caecum,
thus no symptoms referable to the bowel were produced.

The blood count in 7 cases of abscess of the liver.

These seven cases were all fatal, occurring in adults with broken down con¬
stitutions, and without any recuperative power. The first case was in a man
in whom we had found entamoeba s his stools when in hospital, and is included
amongst the carriers. He had been admitted for hydrocele. On his second
admission he gave a history .of pain in his right side, fever and sweating of
three weeks' duration. Shortly before coming to hospital, he had noticed that
blood and slime were present in his stools; in fact, an exacerbation of previous
Dysentery, which is very apt to occur with the development of the hepatic
condition. The period that elapsed between the two admissions was five
months. The other six cases were directly consequent on a recent attack of
dysentery, as all gave a history of passing blood and slime in their stools, be¬
fore the development of the hepatic trouble. The clinical diagnosis of these
cases presented no difficulty as physical signs were very evident—the abscesses
were large, single, and confined tp the right lobe of the liver.



TABLE No. VI.

The Blood Count in 7 Cases of Abscess of the Liver.

No. B. B. C. W. B. C.
Batio W.
to B.

P, N. S.M. L. M. E.

1 3,625,000 22,130 1-118 84 12 4 0

2 4,345,000 36,750 1-115 75 20 3 0

3 3,960,000 15,000 1-264 81-5 12 55 1

4 3,990,000 20,750 1-192 78 15*5 3 1-5

5 3,380,000 13,000 1-260 75 20 4'5 •5

6 4,235,000 14,500 1-292 86*5 10 2 1*5

7 4,416,000 17,280 1-255 71 15 10 4

It will ba noticed that cases Nos. 3, 5, 6, and 7 did not present any vary markedly high
leucocytosis, this probably due to the fact that the abscesses were presenting at the abdominal
wall and hence there was not so much tension.

THE CARRIERS.

These people are those who have either recovered from the disease and
have an unhealed ulcer in the intestine, or have ingested the cysts and have
not developed any symptom of the disease. As we only found 11% of carriers
in our series of cases, are we to consider this number as approximate or not ?
I am inclined to think this figure is low, because at the outset of the work, I
was under the impression that E. H|stolitica, as described by Schaudinn and
Craig, was the type present here, and that no cysts were formed; but after
reading Darling's paper, one paid more attention to the matter—but without
much success. In one case only did I recognise a cyst with four nuclei,
and alongside it was one with two cysts, which, if by itself, would have
been overlooked, as it was not typical of the four nucleated fully developed
cysts. With more experience one would no doubt find them oftener,
but as one was without any laboratory facilities, one could not well
follow out Darling's advice of ringing cover glasses with vaseline and await¬
ing developments ; hence, we must have missed numerous cases. An objection
may be raised with the entamoeba we saw, that these entamoebse were
E. Coli, it is not likely that there would be confusion between the
two—E. Hystolitica and E. Coli. The sluggishly moving E. Coli with
a definite nucleus is not to be mistaken for the brisk moving E. Hystolitica
with clear and distinct pseudopodia, into which flows endoplasm with rapidity.
We had only three cases ofE. Coli infection; and as might be expected, no
alteration in the blood count was found, as E. Coli has no effect on its host.
The same remark applies to the carrier in whom the lesion is so slight as not
to produce a change in the blood. A leucocytosis is only produced when the
symptoms of the infection are clinically present,
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GENEBAL CONCLUSIONS.

1. That evidence is accumulating to show that there are not several
varieties of pathogenic entamoeba in man—but only one. The
morphology of E. Hystolitica varies greatly under different
conditions.

2. There is no evidence to show that pathogenic entamoeba have been
cultivated or that the non-pathogenic form, E. Coli, which is also
an obligatory parasite in man, has been cultivated.

3. That evidence^ brought forward by Musgrave and Clegg that all
amoebae cultivated from any and every source with suitable
symbiotic bacteria are capable of producing the disease in many
cases, is not conclusive, because, apart from the fact that they
were cultivating amoeba with bacteria, it is possible that the
bacteria may have been capable of producing dysentery. Amoeba ;
in the tropics have been recovered from water and air, and
if these amoeba; are capable of producing dysentery under
suitable conditions, dysentery would be one of the commonest
and most formidable diseases in the tropics; and one which
would be impossible to deal with from a sanitary point of view.

4. That the case incidence of dysentery is closed related to moisture
and, therefore, shows a marked seasonal variation—that is to say,
it is more prevalent during the wet seasons than during the dry
seasons.

5. It has been shown that the dust of dry dejecta are capable of carrying
the infection, hence an open water supply or exposed food are
dangerous to the community in the endemic areas.

6. That in the endemic areas a large proportion of individuals have
amoeba present in their stools. We found them present in
24% of the population and carriers or those with a latent infection
in the 11% or a total of 35%.

7. That in the acute manifestations of the disease, there is a distinct
leucocytosis—actual or relative.

8. That by the exhibition of Ipecacuanha or its alkaloid emetine in large
doses, and over a long period, causes a rapid abatement of the
symptoms and cure of the disease. Also that the leucocytosis
returns to the normal or an approximation to the normal.
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9. That it is better to rely on the ratio between red blood corpuscles and the
white, than to estimate a leucocytosis alone, as one might miss
a relative leucocytosis.

10. That the leucocytosis is pathognonomic in entamoeba infections, due to
E. Hystolitica.

11. That it is better to regard a dimunition of the leucocytosis as a cure,
than an amelioration of the symptoms by treatment, as an index
that all entamoeba have been killed.

12. That non-pathogenic entamoeba causes no leucocytosis.

13. That the leucocytosis varies with the severity of the disease, being
higher as a rule in cases of abcess of the liver than in other
conditions of hepatitis or dysentery. A very high leucocytosis-
or an absence thereof is of bad prognostic significance.

14. That the prophylaxis resolves itself into :—

(1) a protected water supply ;

(2) a proper disposal of night soil either by the water carriage
system or incineration, to prevent contaminated dust
being blown about.

(3) An energetic treatment of cases of the disease.
(4) The recognition of the carriers, and their treatment by

specific drugs.
(5) Examination of the stools of cured cases at intervals to

ascertain if they have become carriers or not.
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