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DEFINITION

Entamebic Dysentery is an infectious disease of
universal distribuition caused by invasion of the structures
of the large bowel by Entameba Histolytica. Anatomically,
the most characteristic feature is an undermining of the
submacosal layers of the large bowel. ZExtension of the
ulcerative process takes place in the mucosa and may extend
deep into the muscular and peritonsa coats. The clinical
course of the disease is marked by irregularity and in-
constancy of sympioms, being more or less intermittent in
nature. Exacerbations are usually characterized by frequent,
scanty evacuations containing muacus and blood; by abdominal
pain, tenesmus and general body depression, to be followed
by abeyance of clinical symptoms of the early cases.
Approximately onethird are cured by a single complete course
of emitine, while patients who have relapses have a good out-

look if the relapse is treated persistently and thoroughly.
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HISTORICAL SUMBARY

The disease has been known since the most remote

‘periods of ftime as an independent halady of wide~gpread and almost

universal distribution, The earliest writings on medicine refer to
the disease; especially in army records., The disease helds a very
prominent place in historical records of practically every nation.

The cause was not known, but the disecase was commonly known as the
bloody~flux, with a confused clinical picture and indefinite causatioz.

Lambl in 1859 (L) was the first to offer a suggestion
as to the possible specific caunge of the malady. He discovered peculiar
motile organisms with ameboid movement in the stool of a child who had
died of enteritis. These impressed him as a possible specific cause
of the disease, but his theory was not accepted until several years
later., However, his theory was further substantiated by Lewis and
Cunningham in 1870 (2), who found ameboid~like organisms in the stools
of cholera patients.

The credit for digcovery and demonstration of the
organisms seems to be granted to Losch in 1875 (3). He attracted uni-
versal attention to the possible relationship between the organism and
the disease. He reported & case of & Russian who suffered from typical
symptoms of acute dysentery, in which he noticed large numbers of amebae
in the stool. His description corresponds almost identically with our

present conceptions of the morpholegy of entameba histolytica. The
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patient died in four months with an inter-current pneumonia. An
autopsy was performed and the large bowel was found to be extensgively
ulcerated. He was able to produce similarylesions in dogs by inocu~
lating them with the scrapings of the ulcers. He inoculated four dogs
of which one became infected and died, which showed almost identical
findings with that &f the deceased. He wag also able to recover the
orgafiisms in large numbers f¥om the dog before death. The remaining
three dogs were apparently not affected. 3Because of this factor he
was led to believe that ithe amebae were not the direct cause, butb

that & secondary invader was the cause of death. However, his findings
and records stimalated much investigation on the subject of the ameba
ag a possible causative factor of the disease.

Grassi in 1879 (4) discovered cysts in the stools of
healthy individuals as well as those suffering from the disease, and
from this he concluded that the organisms were not pathogenic.

Koch (5), in 1883, was appointed to make a study of
the dysenteries in Egypt by the German government. He observed motile
amebae in patients suffering from dysentery, with identical morphology
of that described by Losch in 1875. Kartulis (6) was impressed by
Koch's findings and he made a study of over five hundred cases of
dysenfery in the Hile valley. He found numerous amebae in stools of
these cases and from this observation was convinced of the pathogenicity
of the organisms, He succeeded in reproducing the disease in kittens
by inoculating them from the intestinal flora of such patients and also

-

from abscessed of the liver, These experiments were later proven and

confirmed by Hlava (7), at Prague in 1887, through a series of experiments
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and observations on cats and dogs,

Osler (8), in 1890, is given the credit for being the
first to discover amebac in the United States. Shortly thereafter con-
firmation came from various sources throughout the world. Within one
'vear Stengel (9), found three dases of amebic dysentery in Philadelphia;
Musser (10) reported four cases from the same city; Dock (11) reported
twelve cases of acute and chronic forms from Galveston, which were
the first to be recorded from the far South.

At this time there arcse considerable discussion and
debate as to the correct nomenclature of the organisms ILosch described
and named it Amebae Coli; while Councilman and Lafleur (12) in 1891
changed it to Amebae Dysenteria, solely wupon clinical grounds. The
former term being retained, acecording to them, for species of non-~
pathogenic nature, which were believed to be present in the intestine
of man and animal at this time. Quincke and Roos (13) interested them—
gselves in the pathogenicity of the previously deseribed organisms, using
cats as the basis of their experiments. Thelir conclusions only added
sironger confirmation to those of Councilman and Lafleur,

Schaudinn (14) in 1903 presented his series of highly
important observations on the morpholggy of pathogenic and non-pathogenic
smeboid organisms gound in the steols of man, which were later con-
fifmeé by Craig (15) in 1905. He accepted the special genus entameba,
which had previously been described by Cassigrandi and Borgogallo (18],

as a basis for classification of the parasitic amebae for man, and en-

-
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temeba coli as the non-pathogenic amebae for man. This classification
was widely accepted by workers in the field for some time. However,

in his later shudies Schaudinn showed that he had failed in working out
the compikete life cycle of entameba histolytica. Thue the incomplete-
ness of his work was a basis for much subsequent confusiocn.

Hartmann and Viereck (17) in 1906, described & third
species under the name of entameba tetragens. Walker (18), in 1912,
and shortly thereafter several other men, were able to prove that ent-
ameba telragens was not a separate species bui represented a phase of
the 1life cycle of entameba histolytica.

A few years later Flmissian (19) described entameba
minata as another separate specie, but this was found to be a part of
the life cycle of histelytica.

Wenyon (20), in 1916, discovered entameba nana which
as yet remains & distinct type of parasitic amebae. This specie was
found in many people in Egypt. This specie was later called endolimax
by Kuenen and Swelengrebel (21), in 1917. Brug (22), in 1918, named
it endolimax nana, the name by which it is now known., The in same
vear Jepps and Dobell (23) described still another ameba living in the
intestine of man. They named it Dientameda fragilis.,

The credit for first culturing Entamedba Histolytica
was given to Cutler (24) in 1918. 3Boeck and Drbohlav (25) confirmed
his observations and later devised & medium ¥hich they believed to be
more satisfactory in culturing the organisms. Craig (26), in 1927,

-

also devised a medium which has proven to be more satisfactory.
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Since this time it has been found and demonstrated by Craig that Entameba
Histolytica produces antibodles in those harboring the organism and he
hag devised a method for gerclogical diagnosis of this form of dysentery.
A similar technigue is used as in the Wassermann test for syphilis.
However, this test ig of little practical value due to difficulty in

preparing the constituents, and technic of the test.




ETIOLOGY

PREDISPOSING FACTCRS: While it is generally kmown that the exciting
cause of amebic dysentery, and other allied morbid conditions, lies in
the infection with %ntamgba Histolytica, there are undoubiedly certain
factors which make the tissues more susceptible tc the specific organ-
ism. %Yhe mere presence of the organism within the lumen of the intestine
does not in itself imply actual tissue invasion. Conditions must be

Y

favorable for the vegetative giate of the organism in each case before
actual penetrat;cn of the intestinal wall is possible on & large scale.
Simons (27), a8 well as others, has shown that some individualsg show a
definite degree of immunity against invasion even thomgh the individual's
intestinal tract is constanily being bombarded with pathogenic amebae,

The following causes may be considered as predisposing
factors in the disease:

Strong (28) observed in the Philippines that the
groater number of cases occurred during a heavy rain between June and
September. Rogers (29) likewise concluded that dysentery was more
prevalent in rainy peasons of the year in India and that there was a

th subsidence of the rainy

=
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gradual cessabion in the number of casges
geason of COctober. Heavy and prolonged rainfall favored the itrans-

mission of the infection, preserving the life cgcle of the cyst, which
according to Rogers succumbs readily if deprived of a liberal amount of
moisture; alsc by washing the cysis out of the scil and stagnant pools

to copen up new routes of conbtamination and transmisgion of the disease.
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TEMPERATURE: According to Simmons and Brown (30), the temperature
seems to play a part in predisposing one to the disease, From their
experiments, each working independent of the other, they concluded that
the disease was more prevalent during moderate temperatures, beconing
less prevalent in the hot summer months from April toilay, with a
steady rise beginning in the fall, extending well into Hovember, We
also see another decline during the coldest winter months.

ALTITUDE: The disease is seen most abundantly in the lower
altitudes. Howeyer, this does not mean that it is not present in the
higher altitudes, but merely that the exciting organism is much more
eagily transmitted in the lower aliitudes, swanmpy districts, etc.
GEOGRAPHICAL DISTRIBUTICH: It is a disease of universal digtribution.
Primarily it is more prevalent in the tropica; countries; as India,
Egypt, Asia Minor, Central America, South America, the Philippines,
Southern China, and other treopical or sub-iropical countries.

RACIAL: All races are found to be equally susceptible to the
digease., However, it is believed by authentic workers in the field
that the natives of tropical countries build up a certain amount of
registance and immunity teo the disease, while foreigners do not have
this resistance and are most likely tc contract the disease,

BEX: Males have been found to be more susceptible than
females., Simons (31) out of 217 cases studied, 180 were males and only
37 were females. Fuchter (32) made a study of 119 cases and found 108
were males and 11 females, Strong (33) had 200 cases under his

obgervation and 177 of these were males. The only possible reason for
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Jhis being that the male sex lead a more active life and occupational
contacts expose them much more fregquently to the organism.

AGE: The disease seems to be more prevalent in middle
adult life. Simons' study of 217 cases, the youngest of which was
fourteen and the oldest sixty—eight years of age. Kartulis (34),
according to his cbservation, believed that all ages were equally
susceptible, but children were not exposed to the etioleogical agent ag
frequently as the adult. DeBuys (35) feundAfour cases out of 300vin
the outdoor pediatric clinic of New Orleans. His conclusions agreed
with those of Kartulis. Canata (36) examined 6,000 children between
the ages of two and fifteen in one of the eandemic centers of Brazil
and found enly 100 children to be infected. His conclnsicnsvagreeé
with the above. A peculiar feature worthy of mention is expressed by
meny of the authors; that the prognosis of dysentery in infancy is
more favorable in regard to morbidity than it is in the adult, because
complications are usually lacking.

OCCUPATION: This undoubtedly plays a major role in the disease,
Men who are employed in heavily infected regions, and those whose
occupation is apt to bring them in contact with contaminated water
supply, are without question subjected to greatly increased chances of
infection. The disease is found to be more prevalent among those
engaged in such occupations as logging, ditching, truck farming, rail-
road construction, civil engineering, and other fields of work which

carry individuals in contact with swampy regions. Wenyon (27) through

his examination of British troops. in the tropics found that 9% of the 37¢
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chefs were infected and was able to demonstirate the organism in each
cage; while in contrast to ithis, he found that on observing the iroops,
only 5.3% of 1,979 were infected. He acknowledged his inability to
explain this observation, unless the caase may be due to the large
number of flies and insects about the cook houses of the army camps.
SANITARY CCHDITIONS: VWenyon has shown that the cust of Entameba
Histolytica may be swallowed Dy flies and insecis and redepesited on
food and drinking water without losing its viability. Thus we see the
need of safe-guarding against access of flies and insects to the kitchen
and éining rcomg of ftropical and sub-tropical regions. Overcrowding and
unsanitary conditions aid greatly in imparing the resisting forces of
the host and fawvor the invasién of the organism. Sanitary food con-

P ditions are very essential in the prevention of the disease. Not
infrequently an outbreak of the disease can be traced to the commissary
departments of army camps, hotels and various eating places. Such an
outbreak can be vividly traced tc the Chicago epidemic of 1933,

EXCITING CAUSES: It has been definitely proven that Entameba Histolytica
is the exciting cause of amebic dysentery. However, there are other
similar parasites which may invade the intestinal iract of mam, but
accoréding to observers Entameba Histolytica is the only one pathogenic

to man. Since. there are so many intestinal parasites, it might be

well at this time to classify them as to their characterisiic morphology.

CLASSIFICATICH ANDY FOMENCLATURE: Parasitic amebae found in man and
lower animals are protozoa, or single celled animals belonging to the

oo class of Ehizopoda. These parasites are typical singlelcelled, non-




i,

-10-

gellular organisms, the body consisting of a mass of cytoplasm in which
is found & nucleus or nuclei, ingested materials, and vacuoles. However,
as before mentioned, only one species is pathogenic to man, this being
Entameba Histolytica. Much difficulty has been encountered in attempting
to classify the various species because of the small sige a2nd simple
morpholozy, and then too, possibly to our lack of knowledge of ithe life
cycle of the different species. We also encounter technical difficulties
in staining and culturing, and differences of opinion among well trained
vrotozoalogists regarding the basis of classification. A4t present we
have generally ascepted a classification and nomenclature which may be
satiafactory only for a short time or until further discoveries are made.
Genus 1. ¥ntamoeba Leidy, 18%9
Species in man
Entameba Histolytica "Schaudinm, 1903H,
Hicon, 1909.
Entameba Coli "Grassi, 1879", Smith,
Kiddleton and Darrett, 1914.
Gemus 11.  Endolimax,.Xunenen and Swellengrevel, 1917
Species in man
Endelinax Hana--Wenyon, C!'Connor 1917,
Brug 1918,
Gemus 111. Iedamceba--Dobell 1919
Species in man
Iodamoeba Butschlii, "Prowazek 1911%,
Dobell 1919,
Genus 1V. Deinteamoeba~~Jepps and Dobell, 1918
Species in man
Dientamoeba Fragilis, Jepps and

Dobell, 1918

(Hote: Craig's classification (38) )

Thus we see from Craig's classification that man is

parasitized by six different species of the amebae belonging to four
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gifferent genera, and of these, five species have beenfound to be
parasitic to man in the intestinal canal Dy some observers, but man is
s0 seldom infected with any other than Entameba Histolytica that we
barely mention them. However, this species must be differentiated from
the others te prove the diagnosis of ameblasis. The differentistion is
based largely on the nuclear structure aﬁ& morphology in the various
stages of the life gycle. In this species we wee three distinct stages
in its life cycle, which are: Vegetative or trophozoite, pre-cystic
sbage, and cystic stage. Since each stage differs morphologically, it

is necessary to take each one up separately.

VEGETATIVE STAGE: In the vegetative or trophozoite stage of Entameba
Histolytica, we see motile amebae varying in size from 15 to 80 microns
or averaging between 20 to 25 microns (39). These trophozoites are seen

s

only in freshly passed feces that are liquid or semi-Riquid in consistency.
The cytoplasm of the amebae is divided into two portions;
an outer refractile hyaline portion, the ectoderm, and an inner, less
refractile, more granular appearing endoplasm, The ectoplasm is most
noticeable when the amebae are moving; it forms the pseudopodia, which
appear as glass-like projections from the body of the parasite. The endo-
plasm comprises more then two~thirds of the body of the amebae, resembling
ground glass in appearance and 1s more coarsely granular than the egtoplasm.
This poriion containg the nucleus and the ingested bodies; i. e., red
blood cellg, if there is bleood in the stools. The occurence of red blood

cells within this species of amebae is a valuable diagnostic aid. Its

diagnostic value was first called to attention by Craig (40), in 1905.
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Motility is accomplished by means of pseudopodia
formed by finger-like projections of the ectoplasm from the body of the
amebae into which the endoplasm rapidly flows and thus movement is
accomplished, Motility is quite marked in freshly voided feces, but is
lost in stools which are allowed to cool; there also being a change in
morphological structure. Thus, it is quite important that we examine
a fresh stcol when lboking for Entameba Histolytica, since its motility
adls greatly in the diagpnosis and in differentiating it from other

species of amebae,

PRECYSTIC STAGE: Prior to encystment, the motile or wegetative

-

trophozoite forms of Entameba Histolytica lose their motility, become

Y

somewhat reduced in size, rid themselves of ingesied material such as
red blood cells and become spherical or ovdid in shape. In living,
uvnstained conéitions, these precystic amebae appear as colorless,
hyaline, slightly ovoid bodies measuring from six to twenty microns in
diameter. Progressive motility is usually absent, but thsy may form
small blunt pseudopodia, but these are amlmost instantaneously withdrawn
and no movement is observed. The nucleus appears as a visible ring of
refractile granules located centrally within the endoplasm. The mucleus
is not observed in unstained preparations of the vegetative stage. This
form of Entameba Histolytica is differentaited with difficulty from the
similar forms of Entameba Cecli. 7Therefors, the vegetative cultural
methods are for their identification.
CYSTIC STAGE: In living, unstained specimens, these appear as

-

colorless, hyaline bodies which are usually round or slightly oval.

The cyst has a wall which appears as a double refractile ocutline. The
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size varies from 5 to 20 microns in diameter., The nucleus may be
visible as & small refractile mass, The cysts do not contain red blood
cells or cother ingested material; tims the cytoplasm appearing clear or
slightly granular, (41).

Thas we see the life cyele of Entameba ﬁistolytica
consists of the aofre described stages. The portal of entry is by means
of the alimentary canal. Cysts of this parasite are swhllowed by man,
pagss through the stomach, not being affected by the gastric acidity in
the stomach; then they pass through the ehtire small intestine, but
as it reaches the large intestine the cyst wall is believed to have
become permeable and it is here thet the cyst wall ruptures. Chation
(42) in 1917, whowed that excystation could occur in the small intestine
and at this {ime believéd that this was where the process took place,
but Sellards and Thieler (43) in 1924, were abdle to infect kittens by
rectal injections of the cysts and produce the typical lesions, thus
proving that excystation can occur in the large intestine as well., Their
experiment has been repeatedly confirmed by co-workers,

Wnen the cyst ruptures, a four-nucleated amebacis
liberated and gives rise to eight yvoung amebae by direct cell divisioen.
fach young ameba becomes motile and is known as a trophozeite (44).

The trophozoites atiack the mucous membrane of the intestine by a cytolytic
substance which they excrete and by means of their ameboid motility. In
this manner the mucoug membrane of the intestine is dissolved and penetrated
by the parasite and the characteristic ulcerationf of amebic dysentery
produced. The trophozoites multiply in the tissues and in the lumen of

the intestine, thus increasing the area and extent of ulceration unless
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otherwise checked by treatment.

When conditions become unfaverable for the vegetative
stage to exist, the irophozoites lose their ameboid motility, round up
and discard ingested material, reduce in size and form & stiff wall.
These dc not invade the tissues but are thrown off the the feces of
the host, and which, when again swallowed by man in er on infected
feod or drink, excyst and become young itrophozoites and produce the

characteristic lesions in the intestine.

CULTIVATIOH: Pntameba Histolytica was net satisfactorily cultured
until 1918, However, numerous investigators had claimed to have
cultured the amebae prior to this, but Walker (46) in 1911 acknowledged
his error and concluded that all amebae sofar cultured from the intest-~
inal tract of man and animals were a free living species and had nothing
in common with the parasitic species. Oraig (47) in 1912, working
independently, reached the same conclusicn as Walker, and their conclusions
have been confirmed by all observers who cared to study the subject.
Thug, we know thal many of the cysts of free living amebae are guite
resistant to druing and are easily carried about Ey t&e wind, thus
freguently contaminating feod and drink and consequently being ingested
by man.

Cutler (48), in 1918, described cultivation of Entameba
Histolytica on a medium containing blood clot and eggz. He cbtained
cultures from steols of six acute dysentery patients and was successful
in subséulturing the media; if transfers were made very few déyé, providing

that the media 4id not beédmé-acid in reaction. 74 record of his resulbs
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shows sufficient evidence of culturing the amebae and credit for the
first successful culturing of Entamebia Histolytica has been awarded
him by later workers. Boeck and Drbohlav (49) in 1924 successfully
cultured Entameba Histolyiica on Locke solution--egg medium--and were
able to maintalin the cultures for eight months. They established
identity of the cultured orgenism with those of freshly examined stools.,
Humerous others have confirmed these results, STnée this time Craig (50)

and St. John claimed teo have had success with & more simple media and

state that they have found their methods superior for diagnostic purposes.

HODES OF TRAESHISSION: Entameba Histolytica is transmitted from

man to man through food and drink polluted with feces contalning cysts

of the parasite. Only the custs are infective to man (51). If the
motile form or trephozoltes, are ingested by man they are readily

killed by the gasiric acidity. The fact that the cysts are transmitted
by feood and drink places amebic dyséntery in the same catagory as typhoid
fever, bacillary dysentery and cholera.

We are not so much concerned with the individual
suffering from acute diarrhea, cince the cyste do not usuvally cccur in
the stcools of such cases. It is in the individual who appears healthy,
or the convalescent, who is a source of infection to others, as the cysts
form in the intestine under unfavorable conditions and at this time he
becomes 2 carrier. Walker and Sellards (52) in 1917 demonstrated this
vital factor in the carrier in the transmissionof ¥ntamebacHistolytica.

Therefore the most common medes of transmission are

by contamination of food and drink.. This may be brought about by polluted
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water supply; through use of human excreta in fertilizing truck gardens,
especially in the Orient and many tropical and sub-~iropical countries;
through droppings of flies as before mentioned; (53), and by infected
individuals whe are handling the food and excreting the cysts, as shown
by Tonney, Hoeff and Spector (54) in a review of the source of the out-
break in “hicsgo in 1933. Polluted water in swimming pools is also
another source by which it may be transmitted.

Thus we can easily see the importance of sanitation
and preper digposal of sewage and proper protection from flies and
infected individuals, in transmission of the erganism. For further
reference to the epidemiology I refer you to Craig's Amebic Dysentery

and Amebiasis.




PATHOLOGY

In discussing the vnathology, we must divide the
subject matter into three portions: Pathology of those suffering from

amebic dysentery of the intestine; those who are harboring the orgahism,

)

carriers; and the pathology vproduced by invastion of Entameba Hystolytica
intec the various tissues and organs of the body.

It is the common belief today that Entameba Histolytica
upon admission to the intestine secretes a cytolytic substance which
destroys the superficisl layer of epithelial cells and gains entrance
into the wall of the intestine. This, along with the ameboid movement,
enables the organism to invade the wall of the intestine and produce
its characteristic lesion. Councilmen and Lafleur (55) describe the
mechanism of production: 6fithe lesions as follows:

#Mhe ulteration appears generally to be caused by the
invasion of the mucous membrane by the amebae. They
enter this, passing alorg the interglandular fissue
and, in some cases, they enter the glands. The
follicles of the glands often show neerosis of the
cells with nuclear fragmentation, This is probably
due to the action of the scluble products of the
ameba, "

Dobell and O'Connor (56) in 1921 believed that the
organism gained entrance into fthe intestinal wall by a cytolysin secreted
by the amebae. Wenyon (57) in 1926 believed that there was a combined
action on the tissues, by mechanical and the cytolytic activity of the

~

amebae.
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Craig (58) in 1927 demonstrated that Entameba Histolytica secretes a

e
(]

substance which dissolves the intestinal epithelial cells and red bleood
cells, by extracting such substances from cultures of the organism.
The motility of the organism is well known, so these two factors must

play the mejor role inproductionof the lesion. Ree's (58) in 1929 was
3

alse of the belief that the cytolytic action played the major role.

Ratcliff (60) in 1932 believed that the direct mechanical penetration

%

by the amebae and aided by the cytolytic actlion, was the most plausible
explanation in productign of the lesion. Thus we see that it is the
common beliel that the organism does secrete a substance which has a
cytolytic action on the integtinal epithelium?aﬂé its motility is well
known, so the mechanism of production of the lesion isg easily under-
stood.

In Councilman's and Lafleur's (61) original monograph

published in 1891 they say:
7he ulceration appears generally to be caused by the
invasion of the mucous membrane by the amebae. They -
enter this, passing alcag the interglandular tissue,
and in some cases they enter the gubmucosa; and in this
their action becomes most apnarent. The submucous
tigsue becomes edematous, sweils up and softens, and
with this softening the ulteration processes begin.
The tisgue above, deprived of its blood supply, Dbecomes
necrotic and falls in upon the cavity of the submucosa.
Hot only do the ulcers increase by the contimual under-
mining process, but there ig probably a contimuous
softening and liquefaction of the tigsue from contents
of the intestine.

These studies were so extensive on the subject, and are sc ceomplete on
lesions of man, that very litile has been added to their criginal

description of the lesions.
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. The lesions are encountered most frequently in the

esecum, ascending colon, sigmoid and rectum; according to James (62)
in 1928, with his summary of hig own cases and with the work from
other authentic sources.

Hicroscopically, the exiernal appearance of the
intestine will vary with the extent of the infection. Hpwever, it is
usually of greyish-white color with areas of marked discoloration
scattered along it, ranging from brownish-ywllow to almost black,
These discolored areas usually park the site of a lesion, but may
and frequently are, due to hemorrhagic extrévasations brought about

3

by interference with the circulaticn, by lesions orsecondary infections,
In cases where actual gangrene has occurred, the intestine may appear
a dusky red in celor. Adhesions between the colls are common in the

- long~standing cases, as well as marked thickening of the intestinal
velll The thickening occurs for the most part in the submucossa, but
may involve the other coats as well, If thickening has occurred in
isolated areas, the intestine will appear constricted in these areas
and may produce a partial obstruction. Usually in such case we see
dilatation and sacculation of ithe gut above the connective tissue
hypertrophy.

The primary lesion consists of cytelysis and necrosis
of the superficial cells of the mucous membrane in cuite small, pin-
point or larger areas, accompanled by hyperemia and edema of the
surrounding tissues, Perhaps the most characteristic lesion of the
early stages appears as nodular areas often at the apices of the

follicles of the intestine, whowing small pin-point openings on the surface.

Jmy




5y
1

=20~

The mucous membrane in the immediate vicinity and covering them is

congested and may be hemorrhagic. Upon incision of these small

nodules they are found to contain a yellowish to greenish, gelatin-
ousg, semi~fluid material wﬁich microscopically consisis of cytoliged
cellular detritis and mucus, frequently showing actively motile
itrophozoites of Entameba Histolytica. The nodular elsvations are
preliminary to the ulcerations, which develop as the process extends

laterally into the mucous and submucous ceats of the intestine. The

b

ulcers oresent a flask-like appesmrance; i. e., the small openings on
the mucous membrane of necrotic tissue and the undermining of the
mucous membrane to form the floor on the submucous coat. The ulcer
spreads by lateral and downward extension, involving the submucous
and even tlie muscular coats, rather the comnective tissue of the
musculature, of the intestine (63). The ulcers appear as numerous
small punched-out areas with an occasional large undermined area with
superficial necrotic mucous membrane. The numercus small punched-out
sppearing ulcers with the surrounding edmatous and even hemorrhagic
tissue, present & typical button-hole appearance and are quite
characteristic lesions of amebic dysentery (64).

ihe lesions tend to burrow deeper and deeper until
eventually they may perforate through the peritoneal surface of the
intestine.

We may sec large areas of the intestine involved.
The lesions of some standing tend to coalesce by an undermining process
and a portion of the "normal" mucosa would be seen between the two

lesions.




£9]m

' Healing of the ulcers may ocecur spontaneocusly or
after treatment. Healing occurs from the periphery inward; the
smaller lesions are replaced by mucous membrane, but in the larger
ones there is considerable scar tissue laid down to replace the
mucous membrane, especially if the ulkcers have been numercus. Where
we have considerable dense fibrosis, we are apt to have a permanent
thickening and rigidity or possible stenosis of the intestine (65).

The scar tissue may also lead to sacculation of the
intestine, ag hag already bsen stated.

To summarize the types of leaions present in amebic
dysentery, we may say thalt there are three types (66-67); the nodular
thickenings situated at the summits of the folds of the mucous mem-—
brane, which when incised are feund to be filled with a viscid, gelatin-
cus material which usually contains motile trophozoites of Entameba
Histolytiea; ulcers having thickened walls and presenting shaggy,
yellowish brown edges which are always undermined. These are covered
with a necrotic mucous membrane which on remcval revezls the interior
of the ulcer filled with a browhish yellow material or pus; the almost
invariable presence of coalescence of the lsgions with sinuses connect-

.

ing the various ulcers under apparently normal macous membrans.

Craig (68) believes that these three types of lesions
are diagnostic of amebic dysentery and 2ll types may Dbe present in an
individual case.

A microscopic section of the lesions will show

massed infiltrations with endothelial cells, lymphocytes, and rarely,

leucocytes. Humerous motile or encysted forms of Entameba Histolytica
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'may be found throughout the seciion, Weksee a marked degenerative,
cytolic change in the cells, waich are usually surrounded by a serous
exudate which not infrequently contains red blood cells., It cannot
be too highly stressed that the presence of leucocybtes is rarely

observed in uncomplicated cases of amebic dysentery (69).

AMEBIC LESICHS OF THE LIVER: The most frequent site, with the
exception of the intestine, of invasién:is the liver, The amebae

are undoubtedly transported to the liver through the portal system
(70). However, post-mortem examinations may show numerous tropho-
zoites in the adjacent lymphatic vessels of the intestine, but it is
nighly improbable for them to reach the liver through this route.

The abscesgses are usually multipe and are most freguently seen in the
right lobe of the liver; this being undoubtedly due to the anztomical

relationship

0

.
Hicrosceopically, the liver may appear normal in
gize, but is most generally enlarged and shows marked venous congestion.
If the abscesses are in contact with the peritoneum, there may be a
local peritonitis and adhesions may have formed between the adjacent
organs. On cut section the liver may present areas of grayish-brown
color, soft in consistency and having a worn or moth-eaten appearance.
Thege represent the necrotic areas produced by the cytolitic action
of Bnitameba Histolytica. HMateriasl obtained from such areas will show
motile trophozoites of EZntameba Histolytica and on section will show

marked cyiolysis of tissue, an accumulationof fibrin, lymphocytes,

connective tissue cells and red blood cells, and lying in the connective

~
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tissve framework trophozoites will be irregularly scattered through-
cut the material.

Surrcunding these areas we see an area of hyperemis,
but no definite abscess wall. 4s cyiolysis and necrosis proceed, the
abscesses contain a very characteristic material. It consgists of a
semi-fluid, vellowish-red or chocolate colored mass consisting of
shreds of necrotic liver tissue, red blood cells and cytolized connect—
ive tissue cells.,

This is the typical picture of amebic abscess with-
out secondary infection. If secondary infection should occur, we
may see all the aforementioned and a yeilow or greenish-yellow purulent
material, We must remember that pus is not seen in pure anmebic
abscesges; the exudate consisting of cytolized liver tissue mixed
with shreds of tissue and red bleood cells.

¥arly, we see only an area of hyperemla surrounding
the lesion, bul later as the process continues, a definite connective
tissue wall may be observed about the abscess.

Hicroscopically, the pilcture is one of progressive
necresis of the pareachymatous cells of the liver, followed by

disscluticonof the connective tissue framework., The process sxtends

]

adially as the amebae advance, leaving & zone of collapsed stroma
between the normal liver tissue and the necrotic area (71). Thrombosis
of the blood vessels at the periphery occurs aﬁé may be a factor in
extension of the abscess, particularly toward the periphery of the
liver. Trophozoites may be seen in the abscess wall in the zone of

necrosis, ususlly near the connettive tissue border (72). Here again
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we see none or relatively few leucocytes, since as previously
mentioned, amebiasis is & cytelytic reaciion rather than an inflanm-
matory one. However, secondary infectionwith pyogenic orgesnisms has
and may occur, which will almest entirely displace the picture of
amebic abscess and show that of an inflemmatory one. This ig estimated
to occur in about 40% of the cases, by eminent authoritiss. The usual

bacteria associated with amebic abscesses are the staphylococcus,

streptococcus and bacillus coli.

AMEBIASIS OF THE LUNG: The liver is not the only orgsn that may

be affected by the parasite. The lung is the third mest common site

of lecalization of amebic lssions. They may, and usually do, reach

the organ through bthe blood stream, possibly embolic in origin as

was first demonstrated by Bunting (73) and later confirmed by Strong (74).
He traced emboli containing ameba from thrombosis of éhe hepatic wein

to emboli of the pulmonary arteries. Hupburing of liver abscesses
through the diaphragm and into the lung is encountered frequently.
Obviously the right lung would be the mosi common site of abscess
formation. First a local pneumonia occurs, with rapid abscess formation,
The abscesses of the lung are ususally single unless several emboli have
lodged in various vortions at the same time. HMlcroscopicelly, we wee

the mucoid and gelatinecus material that is typical of amebic lesions,
togetner with the red blood cells, amebae, large mononuclear cells

from the walls of the alveocli and fragments of slastic tissue of the
lung. The lesions may rupbure into a bronchus and tize contents be
expectorated in & brownish, mucoid material containing blood corpuscles

-

and the trophozoites,
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. : mebi esions L 1g & 2ldon 1ized
. Amebic lesions of the lung are seldom recognized
before considerable lung tissue is enveolved, amd most gemerally only

at autonsy.

ANEBIC LESIOHS OF 7HE SKIN: According to Engeman and Mileney (75)
the fourth most common site of amebiasis is the skin, BSuch lesiouns
may occur after surgical dreainage of an amebic abscess, drainage of
ruptured anpendix or perforated celon, direct extension of rectal
ulcers or bthrousgh the anus by 2 fistulous tract. He believes that
they probably would never occur if the primery condition was early
recognized and treatment instituted.
Amebic infection of the gkin is manifested by a
rapidly spreading, intensely painful ulgeration. The lesion spreads
i, most rapidly in the subcutaneous tissues, leaving overhanging areas
of necrotic skin with a surrounding area of hyperemia,
Mécroscopically, the pathological picture is
atypical due to secondary bacterial invasion. The scrapings of the
wlcers will show forms of the amebae, though, and this is our only
way of diagnosing the condition, They find the pathology quite similar
te that found in uwlcerations of the intestine., In cases where
secondary bacterial -invasion has not occurred, the process ig one of
cytolysis and direct extension wmith absenne-cf the wsual signs of
inflammation other than the hyperemiz surrounding the ulcer. 4 few
leucocytes may be seen, bul are in no way a criterion to the severity
of the lesion. Hotile forms of Initameba Histolytica are readily

observed in scrapings of the lesions. However, we seldom see a
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ubtaneous ulcer of any sort thal does not become secondarily infected,
and when this occurs the pathological picture is scmewhat altered.
Here we see o mixture of inflammatory and cytolytic desiruction, so

it is therefore necessary to find the amebae before a diagnosis can

@®

be made,

Hecent investigators have found that practically
every organ and tissue of ithe body may be invaded with Entamebac
Histolytica. However, there is some gquestion as te the authenticity
of their reports; but knowing that the organisms do enter the blood
stream, we can readily see where it would be highly possible for the
organism to invade any tissue of the body. Kofoid and Swezy (76)
have performed considerable experimental investigations on this
subject. Although their reports have not been confirmed by recent
investigators, it is in my opinion possible for Entameba Higstolytica
to invade any tissue or group of tissues in the human body.

The urine in amebiasis is usuwally clear, but in
long standing cases may show some albumin and hyalin casbs. Hephritis
is a2 not uncommon complicaticnof the disease, so urinary findings may
be quite typical of & nephritis.

The blood picture (77-78) may show a mild anemia;
4,000,000 to 4,500,000 red cells with & reduction of the hemoglobin
from ten to twenty points. In some cageg the red blood count is

normal owing to the concentration cf the blood following post-diarrhea

- déhydration. Tne white blood count usually shows some elevation,

ranging from 10,000 to 20,000 cells per cubic millimeter. In the
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cases with a high leucocyte count, one should always suspect a
liver abscess., The differential susually shows & slight increase
in polynuclear cells. Eosinophilia is rarely observed., If an

ecsinophilia is present it is highly probable that some organism

other than Fntameba Histolytica is the exciting factor.
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SYMPTOMATOLOGY

{he clinical course pursued by Zntamebic dysentery

.

s ingeneral cne of wide wariability. In regions where the disease

-

prevails endemically, all grades of severily are constantly to Dbe
observed, ranging fromthe mildest degrees of bowel derangement fo

P

the most evident attacks of acule fulminating dysenitery. Cn the
other hand, fairly extensive ulceratlive lesions may be present in
the intestine without producing definite symptoms. Heverlheless,
even insuch cases careful questioning will usually reveal a history
cf some slight derangement from the normal bowel functiening;
gererally intermittent in character.

The irregularity and inconstancy of climical mani-

. -

festations exhibited by the disease are determined by 2 number of

ct

factors; the location and extent of the lesion, the reaction of the

individual to infeclicnwith the organism, the varying changes in

mopphology exhibiteﬁ by the organism during the ewvdlution of itg life

ology exhibited by ihe organism exert by far the most marked effect
uponthe clinical courss of the disease., During the vegetative stage
¢f the organism, rapid extension of the lesions occurs, preducing

"

this periocd that the patisnt

=
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active clinical sygptoms, and it i

w
<

experiences recurrences invarying degrees of severity.

2




» When the environment is rendered unsuitable for the
vegétative state of the orgahism to exist, the smaller and less active
and more resgistant precystic state of the organism is developed as a
result, It is this form of the orgeanism that is ordinarily found
in the stools during convalescence from the more acute attacks. The
organism wndergees still another change in morphology; the cystic
stage. The cystic forms are found to occur during the quiescent
stage of the digsease, when the clinical manifestations remain for the
mest pert in abeyance. The cysts are passed in the stools and it is
by this means that furiher perpetuation of the species within a new
host is possidle,

The e¢linical agpects of the disease may be convenlent-

ly grouped for consideration wnder the follewing headings: The so-

called carrier state, acute amnebic dysentery and chronic amebic dysentery.

?heré is no such thing as 2 healthy carrier. Thege
individuals are harboring the orgénisms and wikll show some degree of
pathology of that previously described. According to Craig's (70)
experience, the symptomalology of amebiasis in the so-called carrier
ig confined to the gastro-intestinal tract, circulatory and nervous
systems. Other suthorities have al some time described symptoms
referrable to the eye and other organs of special sense.

The gymptoms referable to the gastro-intestinal tract
are evanescent attacks of diarrhea with mild colicky pains in the lower
abdomen or the right &lidc region, anoremia or a caspricious appetite,
zaseous distensicn of the abdomen after eating, gaseous eructations,

constipation, and slight nausea before cating of directly afferward.
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The symptoms most often noisd in the nervous system are neuralgic
pains in the lower abdomen, back or leggs; dull frontal headache;
sleepiness or disturbed slumber; poor memory and lack of ambition;
dull, aching muscles, usually in the legs and especially in the
mornings upon awakeuning. The symptoms noted in the circulatory
system are an irritablé pulse; arrhythmias; vaso-motor disturbances
such as flushing of the skin and excessive perspiration of the hands
and feet; and tachycardia.

The vhysical signs most often noted in eartiers
are: Underwelght, sallow skin, slight snemia, irritable pulss,
tendernegs on deep pressure cver localized areag of the large intestine,
tenderness in the right iliac fossa, distension of the abdomen, and

in some cases, tenderness over the liver.

E ¢ s
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ANALYSIS CF SYﬁPTOEéEV : Abdominal distention due to gas is one of
the most common symptoms noted in carriers and probably occurs in
every case. The distention is most marked after eating, and gradually
increages for several hourg and is accompanied by gaseous eructations
and the passing of large amounts of flatus through the rectum. The
distention may be painless or be accompanied by slight colicky pains
or attacks of discomfort. The distention does not come after every
meal, buﬁ is noticed most often after partaking of a large meal or
certain amzticles of food which in the meormal individiwal never cause
distention.

Congtipation is a frequent symptom of the disease

and is found to be the rule rather than the exception. It may be almost
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sconstant or cccur at intervale; sometimes alternating with evanescent

attacks of diarrhea,

Diarrhea frequently occurs in carriers, but is seen
less fregquently than is counsitipation. Frequently a patient may be
constipated for wesks or months and have an attack of colicky pain in
the lower abdomen, usually at night, followed by loose stools for two
bo three days, with relief of paln. Some of the sc-called carriers
never show constipation or dimazrhea but have a2 daily bowel movement of
seni~solid stools.

tYhe appetite is mmually a capricious one; the patient
being very hungry at times, and again without any desire for food and
when he does eat the food doesn't seem to taste goody or a small amount
of food may produce a feeling of nausea or sensations of fullness and
distension, with gascous eruciations. This type is so often diag-
nosed as chronic indigestion or dyspepsia.

Loss of weight is guite often observed in carriers,
gspeclally if the organisms are present in sufficient quantities to
produce sympioms. Patients usually lose weight during the summer and
regain thelr weight agsin in the winter months.

Headache is not at all uncommon and occurs as a dull,
boring type, almost invariably frontal in location. It is usually
present almost constantly for daye or weeks, or it may occur at
interyals and last only for a day or itwo.

Sleepinsss or disturbed slumber is frequently
noted in carriers, but insomnia rarely cccurs. Many individuals

harvoring the parasite experience difficulty in keeping awake durin
P T ping &
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the day, especially if their occupation is of sedentary nature.
Through the night they do not rest soundly, often disturbed by dreams
and awakening frequently, and rising in the morning unrefreshed by
the nigh's sleepi

Sallow skin, according to most observers, is guite
marked in carriers of Entameba Histolytica. James and Deek (80) 1925,
have called attention to the doughy, inelastic skin of several
individuals showdng symptoms of amebissis unaccompanied by dysentery.
This symptom 1s also merked in other chronic uwlcerative or inflamma-~
tory conditions of the intestine. It is, however, comnsidsred of
value in diasgnosis of amebiasis.

Localized abdominal tenderness is another common
finding in carriers. The tenderness is not always extreme, dbut
usually described &s & soreness over the appendix region, ascending
and descending colon.

Symptoms of poor memory and lack of initiative are
net a2t all uncommen, but we would expect thisg in this, as well as in
other long drmwn out diseases.

Fever in carriers is, according to most observers,
gsubnormal in the morning and slightly elevated in the afterncon;
resembling that of chronic tubercuwlosis.

These gymptoms are not pathognomic of carriers,
but it is this type of hisbtory from the patient that shouldliead one
to examine the stools and make a subsequent diagnosis of amebiasis.
The value of gastro-intestinal disturbances cannot be too highly

emphasixed, and in every case the stools should be repeatedly examined
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for amebae, where no definite pathological lesion has been found.

The incubationpericd varies considerably in a vast
majority of cases. Ipfection of the intesgtinal tract with the
Entamebas Histolytica covers a protracted pericd. The inifidl onset
of the disease does not, in fact, bear any direct relationship to the
inceptioncf the infection. This fact has been demonstrated by Walker
end Sellards (81) 1913, with their feeding experiments of human
voluntéers. They conchuded that the incubation periocd may vary from
a few days to 95 days and if they were not infected by this time they
were immune. O'Connors(82) work in the Yhicago epidemic of 1933
shows that the incubation period was only a few days to 18 days.
However, he concluded inhis paper that this was due to the enormous
dosage of cysts ingested by the individuals and that this is seldom

the case.

STHPTOMS OF ACUTE AMERIC DYSENTERY: In this type the cnset is
spontanecus and the couvse of the disease is frequently of a highly
acute, fulminating character. Yhe patient is attacked suddenly,

often in the midst of good health, bul may haveihad history of previous
attacks. The patient is uvsually seized with sudden acute abdominal
pain followed by a severe diarrhea; the stools containing much blood
and mucous from the beginning. In some cases there is considerable
fever resembling the onset of acute bacillary dysentery; more frequently,
however, the dysenteric symptoms ¥egin after an asttack of diarrhea
lasting a day or two. The patient may notice bleod and mucous in

his stools over a long continued attack of diarrhea and may recover

spontaneously without further dysenteric symptoms, or the attack may
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progress into a well developed cass of amebic dysentery. In most cases
of amebic dysentery occurring in temperate zones, wifh the exception
of occasional epidemics, the onset is gradual; but in the fropics the

onset is more sudden and the prostration is much more gevere.

FEVER: In temperste climates fever is usually present at the onset,

but the disease becomes more chronic the fever becomes &lightly sub-
noermal, with slight afterncon elevations, as in the cage of carriers.
Futcher (83) 1903, in an analysis of twenty cases observed a fever of
100-102 degrees F. at the énset with & gradswal frop to slightly below
normal as the case became more chronic, in uncomplicated cases, It
has been the belief that fever did not occur inuncomplicated cases;
however, this is obvicusly guite umusual and most observers agree
today that there is an elevation of the dmemperature whene the ulcers
are secondarily invaded by pathogenic micro-orgsnisms., It is my
belief from 2 review of the lit8rature that there is 2 slight elevation
in temperature in uncomplicated cases, although not high, and there
may be considerabid rise in complicated cases, depending on the
degree of ulceration and toxic abserption. Chills are seen in the
acute fulminating types, but seldom seen in usual cases., The chills

are not, as a rule, severe, and seldom last over one-half hour.

ARDOMINVAL PAIN: In many cases acule abdominal pain ushers in an
attack of acute amebvid dysentery. The gain is ugually colicky cor
cramp-like in nature and occurs in the lower half of the cobdomen. The
pains may be more severe Just preceeding the bowel movement and tend
to let-up between movements, Abdominal tenderness, either general or

localized, is a frequent symptom. Tenderness is usually most marked
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gver the caecum and the ascending colon and over the sigmoid pertion
of the colon.

Hauses and vomiting may occur in cases with a sudden
onset, and may clesely resemble an obstruction at first, but this may
be eagily differentiated.

The appetite is usually lost and anorexia may be
present.

The number of bowel movements may vary from six to
elght in 24 houre in the milder cases and in the acute cases as high
as 30 to 40, The average case usually has in the nelghborhoed of 15
bowel movements vper day. The bowel movements are, as will later be
described, scanty in amount and semi-fluid in consistency.

Tenesmus: Fuatcher (84) believes that tenesmus

may occur, but it is rather the exception thanthe rule. “his is

Fiv

because the rectum is wsually nct involved, the lesions being most
marked in the caecum and ascending colon. EHowever, this might be the
main reason for the patient coming to the doctor, and certainly should
deserve consideration.

Zmaciation is usually quite rapid inthe acute
cases with numerous stools lasting several days., The mtlient's skin

is marked sallow, anemic appearing and according to some observers,

there may be slight jeundice and tenderness over thne liver area. This

should suggest the begluoning of abscess formation in the liver, especiallly

if accompanied with fever and leucoecytosis.

STHPTCHS OF CHRONIC AMEBIC DYBENTHRY: Chronic amebic dysentery

vresents similar Symptoms to the acute form, varying somewhat in the

-
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weverity of the disease. However, chronic ameblic dysentery is charactere

iged by remissions or relapses with periods of comstipation aliternsting

with diarrhea. If the patient has a number of relapses, the diarrhea

.

nas & tendency to persist and the patient's stools never become well-
formed.

Yhe skiﬁpr&sents a characteristic greehish or sallow

hue, and anemic appearance. It is fhis type of case in which secondary

infection is apt to occur and the symptoms of an enteritis may mask
those of amebic dysentery. The symptoms are very much like those
described in carriers,

Death is usually due to exhaustion or a complication
of the disease. Of course thers is the possibility of an intercurrent
infection, which is undoubtedly very great, because of the lowered

resistance of such cases. The most common cause of death iﬁ@uch cases

is broncho or lobar pneumonia.
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DIAGNGSIS OF AMEBIC DYSENTERY

Clinically it is almost impossible to make a diagnosis
wf amebic dysentery cecause the symptoms are so easily cconfused with
numercus other manifestations of the intestinal tract, such as bacillary
dysentery, ulerative colitis of veried etiology, carcinoma of the
rectum or lower bowel, tuberculoms enteritis or colitis, Ba antidiasis
and other forms of flagellate infections of the bowel, and other
systemic diseases as sprue and pellagra and numerous others which cause

disturbance of the intestinal tract. Thus an wltimate dizgnosis must

@

depend upon the demonstration of the vegstative or cystic forms of
Entameba Histolytica in the stools of the individual. It is by this
meang only that we can confirm the diagnesis, and should resort to this
without fail indoubtful intestinal conditionms.

Technic for stool exsmination: The whole stool should

be examined if vposeible. Microscopically, the stool of amebic dysentery

e

s quite characteristic, It may be described as a reddish-brown or
chocolate stool, containing blood and mucous., The blood is usually

dark, giving the appearance of vomited blood or coffee—grouﬁ& appearance,
with the exception of an unusual case where there may be considerable
bright red blood due to sudden erosion of an artery. The stools of
acute exasscerbations are usually fluid or semi-fluid in consistency

and with the naked eye one can ses shiedd of mucous mized with the

fecal material. However, not every case under observation will give
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the so-called typical bloedy-flux stool; sometimes the stool being
formed with evidence of but lititle bloocd, but even in these cases we
often see blebs of mucous intermingled with the fecal material, which
isp#¥ characteristic., The stools sheould be examined while still warm,
because the vegetative forms lose their motility and underge degener-
ation within a2 shert time after being exposed to the air and cooled.
If the patient is passing formed stools, most anthors

believe it besi to give them a saline cathartié such as magnesiunm

wm
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ulphate, the evening before and obtain the first steool on the following
moraing. One g covld never attempt to examine & stool specimen for
Entanmeba Histolytica after the patient has taken oils of any kind, due
to distracting factors winich may occur in the stool; nor should one
attempt to examine the stool after urine has been passed into the
container,

After having made the gross observations of the fresh

stool, microscopic examinations sho

wl

314 be made. For general consider-
ations it is unnecessary %o stain the svecimen. The stool should be
thoroughly mixed and a capillary look may be used to transfer ithe
specimen to & clean dry slide on which a drop of normal saline has been
previously placed; these should be mixed and then examined. Most
suthors prefer to place & cover glass over the medium and have the
solution transparent snough sco that newspsper print can be read through
it. Cneshould examine at least two to four coeer-glass preparations
before a negative report is made. Theorganism itself is quite trans-
parent, which necsssitates cutting down the amount of lgght under the

scope. If the stool is formed, specimens shcould be taken from several
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portions and dissolved in normal saline solution prior to examinaticn.
One may use & concentrafion method if no amebae have sofar ¥een found.

It

[

s the opinion of several authorities that the stool should never be
pronounced negative until {the concentration method hsas been used. This
proceddre can easily De performed by disselving larger protions of the
stool in saline, filtering through gauze filter, centrifugzing and then
proceeding with the rcuting microscopical examination.

If amebold organisms ars observed under the micro-
gscope, we are confronted with a differentasdd diagnosis of the various

sbae which most commonly occur in the inbtestine of man. Inrroutine
diagnostic work there are thres species that in most cases have 1o be
differentiated. They are Bntameba Histolytica, ¥ntamebs Coli and
Endolimax Fana, while lpdameba Bubtschlii and Dientameba rFragilis may be
practically ignored, because of their rare occurence (85).

Entamebs Histolytica can be differentiated from
intameba Coli and Endolimex Hana in both vegetative and cystic stages
of development. The morvhology of fresh, uanstaimed and stained prep~
arations may be relied upon for differential diagnosis,

The following table will be found useful in

- ~

iifferentiating the essential differential points.

% UNSTAINTD SPECIMEN

ZIntameba Histolytica Entameba Coli Endolimax Nana
Bize-———m—==-18-60 microns 15-50 microns 6~12 microns
Average 20-35 Average 20-30 Av. 8 microns
Hotility-——-Active, progressive Slugegish, rarely Sluggishly
and direction@l progressive and Progressive
- seldom directionsl
Pseudopodia~Finger-shaped, Shorter, more blunt, 3Broad, blunt,

clear and glasg-

. less glass-like in not glass-like
like

appesarance.




Inclusions~--red blocd cells
when feces contain

¥o bacteria

in fresh specinmens.

bloed.,

¥uclevg~——--~Invisible

Huclear

Membrane Delicate;
surface has &fngle
layer of minute
chromatin dots.

Xaryoemme-—---Very small.
in center of nueleus

Intranuclear

chromatin---=fo chromatin between
karyosome and mem-

brane.

Inclusions~--Bed blood cells, no
bacteria in fresh
specimens.

Size~memmmem=f-20 microns
average 7-15

Shape—————-—~Gen'l., spherical,

Hay be
rarely
Tucletug———m—m ~One to

center.

irregular

feur, minute
with karyosome in

Humerous bacteria,
crystals and other
materials, Ho red
blood cells.

Yisible

VEGETAYIVE STAINED BSPECIMEN

Thicker; inner sur-
face lined with
coarse chromatin
dots.

Large, si
eccentrically

Chromatin betwes
karyosome and
nuckear membrane

Ho red bleod cells,
many bacteria and
other material.

STAGE

10-20 microns
average 12-18
spherical,
rarely oval or
irregular

One tec eight,
eccentric karycscme.

hd w

Humerous bacteria,
Ho red Dlood
cells.

Vigible

Het so thick;
chromatin
dots rarely
seen.,

Large and may
ve divided into
one large and
cne small mass;
gsituated at side
cr center of
nucleus.

Ho chromatin
hetween karyo-
some and mem—
brane.

Ho red blood

cells, many
Bacteria.

5-10 microns

spherical, oval
or illiposoidal

Cne teo four large,
Karyosome central.

*(85) Hote iLaken from Craig's Amebiasis and Amebic dysentery.
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Thus if an ameba is found in the feces of man, which

-

is actively motile, the motion being progressive in character, having
well-formed finger-shaped pseudopodia and containing red blood cells in
its cytoplasm, the diasgnosis of Entemeba Histolytica is justified.

Bven though the red blood cells are not observed in the cytoplasm, most
suthors believe the motility and the characteristic pseudopodia sufficient

to justify a diagnosis of Entameba Histolytica.

DIFFERENTIAL DIAGHOSIS: Bacillary dysentery is undoubtedly the most
common and Bmportan disease that might be confused with amebic dysentery.
The cnset of bacillary dysentery is usually sudden, with previous health
having been good, while the onset of amebic dysentery, even though
sudden, is usually preceeded by aff veriod of intestinal disturbance and
ciarrhea. However, as shown with the Chicago epidemic of 1933, several
cases had & very sudden onset with no history of nrevious intestinal
disturbance. It is believed that these people received much larger
doses of the cysts from the heavily polluted drinking water than is
crdinarily the case. It may therefere be sald that a dgsentery of sudden
onset without pre¥ious sympioms, especially if accompanied with much
fever and evidence of toxemia, is very suggestive of bacillary dysentery.
Then %too, we must bear in mind that from 5 to 10 percent (86) of the
individuals in the United States harber Entameba Histolytica, so we may
observe amebae in stoolg of patients suffering from acute atbécks of
bacillary dysentery, or the two digeases occurting together.

In most cases of bacillary dvsentery the symptoms are
more acute, the patient appears more toxic, and the number of stools is

greater and tenesmus ig more marked than in amebic dysentery.
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. The course of bacillary d¥sentery is usually
ghorter, lasting only a few days; while with amebic dysentery the course
is usmally chrenic, with relapses and acute exacerbations.

The stools of each type are gquite characteristic;
those of bacillary dysentery are fluid, often containing little fecal
material, consisting for the most part of mucous and éensiderable
blood which is often partially laked; while with amebic dysentery the
stools usually contain much fecal material mixed with mucous and blood.

Hicrosgcopieally (87) the stools of amebic dysentery
contain comparatively few pus cells and the leukocytes preseat marked
evidence of cytolysis. The red blood cells, when prssent, occur in
clumps and Charcot-Lyden crystals may be present. Wnile with bacillary
dysentefy, the exudate contains multitudes of pus cells, 90% of the
cells present being degererated leukocytes, the nuclei of which show
marked toxic degemeration, while large mononuclear macrophages may be
present which may contain red blood cells., These are constantly being
mistaken for amebae, but are easily differentiated by their lack of

motility. One should never warrant & diagnosis of amebae unless under

o
tr
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tained specimen he can demmunstrate the morphology of the amebae,
especially so in cases where there is no motility.

slantidal dysentery, the rare form of dysentery due
to the invasionof the intestine by Balantidium coli, a ciliate belonging
to the protozoa, is indistinguishable c¢linically from amebic dysentery,
and differential diagncsis must be made by demonstrationof the causabive
organism inthe stools. 7The disease being relatively rare and asmebic

~

dysentery quite common and the morphology of the two organisms Is so
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gharacteristic that a differential diagncsis can easily be made under
the microscope.

Chronic wlcerative colitis presents a clinical picture
which very closely resembles that of amebic dysentery and i% tencon-
sidered impossible (o make z differential diagnosis without the aid of
the laboratory. A wmroctoscopic examination may be of. some aid in
diagnosis, but repeated stool examinations would be necessary to dis-
prove the possibility of amebic dysentery.

Other diseases such as tuberculosis, malarial dyséntery,
malignancy and so on, depend on well known methods for their recognition
and disgnosis., All cases presenting a clinical victure gimilar to that
of amebic dysentery always deserve repeated stool examinations and even
though we find the orgasnism, we cannci be too certain that the symploms
are due to the parasite. However, in this case the patient certainly
deserves roubine treatment to r&d himself of the parasite.

Serclogical tests have Dbeen described (88-91). This
is a method very similar teo that of the compliment fixation test for
syphilis. An alcbholic extract of the cultures of EBntameba Histolytica
is used, It is necegsary to use great care in filtrating this antigenic
extract for hemolytic qualities, anticomplimentary qualities and antigenic
strength. The technic of the test is important and should not be
attempted by inexperience serologists. The practical value of the test
is therefore limited, particularly by the difficulty in preparation and
in filtrating the antigenic exiract. The test is of 1i§tle value to the
general priéctiticner because of this and since it does not give a

positive reaction in every case.
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?RO HCSIS: Cf the eerly cases,

with & complete course of emitine;

another course, and then cure is doubtful. However, the symptoms usually

subside but the patient is subject

approximately one-third are cured

the remaining two-thirds necessitating

te relapses. If the disease has not

become chronic in nature it is doubtful whether or net the intestine

ever will return to normal conditions. Thus one can easily state that

the mortality is relatively low, but the morbidity is relatively high.
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COMPLICATIONS AND SEWUELAE OF AMYBIC DYSENTERY

Amebic abscess of the liver is the meost common com=-

lication of amebic dysentery or amebiasis, the organisme reaching the
» o/ 3 £

2

liver through the portal system, although they may reach the organ by
direct extension through the pmeritoneum. Some authorities believe
that they may also reach the organ through the lymphatics, bul the
general concensus of opinion is that bhis is a very rare route of
infection, if it occcurs at sll.

The incidence of this complication is sald to be from
23% to 5 % of cases; however, this estimation was tamen from autopsy
findings, This being a variable percentage found by the following men:
Kartulis (92) in 1887 found it bo be present in 55% of 500 cases; Strong
and Musgrave (93) found the complication in 23% of 1900 cases; Zamcaral
(94) in 1893 in 59% of 400 cases; Sitsen (95) in 1927 found 22 €ases to
have this complication out of 221 cases; Craig (96) observed the com~
plication in 33% of the cases. We must remember that this is an obser—

vation of all autopsy cases, and not that of all individuals affected;

[t

therefore if we were to take all cases, the incidence would be a great
deal lower., Most suthorities agree that it occurs in from 1 to & per-
cent of all cases of amebid dysentery, varying with the time that treat-
ment was instigated. 41 present, since more is know about the disease,

the actual percentage of liver complications is not over 3% of all

individuals harboring the organism.

~
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The symptoms of amebic abscess of the liver differ

[N

considerably in different individuals. The onsel of symploms may be
sudden, but more commonly is gradual during an atiack of amebic dyseﬁ-
tery, or in carriers of the parasite. Rogers (97) has 1laid particular
stress on the fact that amebic abscess of the liver has and can occur
without any preceding symptoms of dgsentery, but we know that they
must harbor the organism and that they must pass first through the
alimentary cana

The first symptom# usually noted is pain at the onset
of & dull aching character, gradually becoming pilercing and stabbing-
like in nature as the condition progresses. The location of the pain
varies; i1t mey be directly over the liver or in the epigastrium or
lower azillary or scapular regions. While in several instances the

ain 1s not noted by the patient until there are several large abgcesses

kol

n the liver.

[y

The second most common sympiom developing usually
after the onset of the pain, is fever. 4s has been previocusly stated,
fever inm uncomplicated amebic dysentery is rare; if present at all it is
usually very slight. However in acute cases where dehydration is severe,
we are apt to have some fever, but of a low grade, The usual case of
liver abscess shows a fever which is remittent in type, ranging from 100
to 102 or hnigher. If gecondary bacterial invasién has occurred, the
temperature 1s apt to be high and of a more septic nature,

The fhird important sympiom is the presence of
leukocytosis. I3 should be remembsred that a marked leukocyiosis is

£117

gsecm in amebic hepatitis Defore abscess formation has occurred. The

~
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observations of Fustcher (98) in 1903, Biggan and Ghalioungui (99) in
1933, Elliot (100) in 1915 and Craig (101) in recent years, all working
individually; find that the count may vary from 15,000 to 20,000; the
average belng about 18,000 cells per cubic millimeter. They aléc b=
served thal in cases with secondary bacterial invasionthat the white
blecod count may ko as high as 80,000 or higher, or if it develops inte
a fulminating septicemia we may have a marked leucopenia. Ve usvally
gsee a slight increase in the number of polymorphonuclear cells,
Zpginophiliz has been observed by some authors, but believed not to

be of value other than in differsntial diagnosis,

Chills, nausea and vomiting are frequently observed
with profuse sweating and remissicn of fever, which often leads one to
think of malaria.

. The pulse rate‘is usually elevated to 90 or 130 and
dyspne& may be gulte marked, especially so 1f envolvement of the lung
or pleurs has occurred.

The physical signs of amebic abscess of the liver will
vary with the size and lccation of the lesion. We usually see more or
less tenderness and rigidity over the liver area; the liver is usuélly
enlargdd and 1f the abscess is superficial one may observe nodulation
of the liver. Respiratory movements are usually limited on the affected
side. We also see marked cachexia in long standing cases,

Diagnosis: The clinical symptoms of the disease are
subject to so many variations, and in faci, the enitire course may be so
insidious that the first indication of the serious nature of the malady

is revealed by the sudden perforation of the abscess into some neighboring
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organ., 1t is a golden rule in the tropics to think of hepatid

abscess in all cases of progressive deterioration of health, and to

suspect liver abscessein all obscure abdominal cases assoclated with
evening rise of temperabure, and this particularly if there be enlarge-
ment or pain in the liver, leucocytosis and a histeory of dysentery.

If doubt exists, there should be no hesitation in having early recourse
to the aspirator to clear‘up the disgnosis.

Almost every type of enlarged liver has been misg-
taken at times for Entamebic abscess. The confusion exists more so in
inflammatory swellings where & high leucocyte count is present. The
relatively low polynuclear count in amebic abscess may offer some aigd,
In 21l cases inwhich the diagnosis is uncebtain, the explératory needle
or aspirator should be resorted to.

The X-Bay Bas been emploved in recent years as an aid

in tne diagnosis of liwer abscess. Under the fluoroscope .the diaphragnm
will often appear fimed and immovable over the dome of the liver. The
liver shadow may show marked enlargement.

We may conclude that in cases of liver enlargement
following a history of dysentery, we must ¥ think of amebic abscess
and with the increased bleood count, fever, chills, ons should have
little difficulty im meking the diagnosis. However, if in doubt, as

previcusly stated, one should resort to aspiration to confirm his

conclusions.

YHE LUNG: The lung is the next most common site of abscess formation.
> i

t may occur as a result of Eftameba Histolytica entering the bleod

stresam, or through direct extension of an amebic abscess of the liver




G

pagssing through the diaphragm and pleura.
d ;

The sympioms cf amebic abscess of the lung are similar
ary tuberculosis. The invasidn of the lung is

=)
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abscess develops, with an

to those of pulmon
accompanied by daily intermittent fever, with slight chills and sweats,

Usually a cough, as the
blood and motile forms

especially at night.
same as those found

increasing amount ¢f spuiuwm which may contain

physical signs are the

The
often diagnosed;

of Entameba Histoljtica.
in pulmonary tuberculesis, as which the condition ig
is seldom recognized before death.

in other words, the condition
Amebic abscess of the brain has occurred, but has
Forty-eight ceses in all have

besen reported by only a few observers.
This complication most frequently is a

appeared in the literature.
sequels to liver abscess, probably reaching the brain by the Bascular
4
The symptoms

The lesion may involve any porticn of the brain.
This

system.
will vary with the location, as will the physical findings.

condition is seldom recognized until autopsy.
Amebic ulceration of the gkin can occur and has been
Ulcers of this type

o

shorougt
uwsually occur collowing draanage of an amebic abscesscf the liver (105),
I

thoroughly confirmed by numercus observers (102).
following drainage of intestinal lesion (10&), or lateral spreading o

an ulcer there the anus and rectum are involved (105), while on the

other nand some occur without any direct connection.
Clinically the characteristics of amebic invasion

of the skin resulting inulceration and necrosis, varies considersbly
present a close similarity to thecerstions occurting from other

and they

e
¥

et

causes.
varying activity in different portions of the margins, with an

A,
showing

o
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irregular border which ig marked undermined, The overhanging edge of
necrotic epidermis from under which purulent material may be expressed,
and motvile forms of #ntameba Higtolytica observed. The advancing halo

beycnd the margin of the ulcer is at first a dusky red inccédlor, which

P

graduaily blends intoothe normal skin, here is considerable pain and

tenderness on pressure over the invaded areas and the tigsue is markedly
edematous. The floor of the uwicer is composed of granulation tissue,

debris and purulent material (1086).

APPENDIX: Amebic appéndicitis is a not infreguent complicaticnof
amebic dysentery. Since the amebae involve the cmeeum, they may also
invade the appendix reglon and produce symptoms of appendicitis in nearly
every way.

Strong (107) in a series of 100 fatal cases found that
the appendix was involved in seven cases. Clark (108) found 76 ulcer-
ative appendices at autopsy on 186 cases. Craig (109) also in a study
cf 60 cases noted that no less than 16 presented symptoms of appendicitis.
From these observations it may be concluded that appendicitis is not an
infreguent complicationof amebic dysentery.

The diagnosis is made with difficutly, because the
symptomatology so closely simulates a typical case of appendicitis even
though the process is not inflammatory in nature. However, with a
previous history of diarrhea and constipation, one should counsider the
possibility in a differential diagrosis, since surgical measures in
such cages are usuvally disastrous but the conditionresponde gquite readily

toc routine treatment.

T
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PERFORATION OF 7HZ IHTESTINE: Has been known to occur and is

occasionally the cuase of death in long tontinusddcases. However, when

[=N

considering the number of individuals harboring the organism, it is
rarely that we see this complicatien.

Intestinal hemorrhage is thought to be relatively
rare; even th¥ough we doc see massive ulceration in the bowel, Strong
(110) in his studies noticed only two dases of death from intestinal
hemorrhages. 1t is highly possible and probably true that hemcrrhage
does occur, but seldom ig a large artery eroded =snd sufficient bleood
lost to be the immediste cause of death.

There are numerous other complications of amebic
lysentery that may occur, In fact nearly every system in the human

body has at one time or the other been observed tc have been invelved.
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GENERAL PROPHYLAXIS AND TREATMENT

Amebid dysentery, like other infectious conditions

[oh

by

G

ef the intestinal tract, nearly always gses from the swmllowing of

-

contaminated food or drink., The chief infectious agent is now recog-
nized to be the encysted form rather than the vegetatiVe form, since

the latter is readily destroyed by the zctionof the gasiric juice and

ts

n addition, cannot withséand the destructive influences outsgide of the
body.

#¥hen conditions become unfavorable for the vegetative
forms of the organism, encystment occurs and the cysts are eliminated

1

in the feces. The cystic forms are highly resistant to external con-
ditions and remsin viable for an dndefinite period after they are dis-
charged fromthe boedy, if afforded protection against sunlight and
dryness. Fromthe soil, the cysts are districuted by veriocus means to
gsupplies of drinking water and foodstuffs.

Flies and other insects serve as the chief disseminators

of th

O

infection. As it has been stated, flied if allowed to fsed on

the infected feces are able to ingest the cystic forms into their in-
testines and pass them unaltered in their droppings cn any kind of

food on which they may feed. It is for this reason wuite obvious that
the importance of directing siringent sanitary measures toward destreying
the breeding places of flied and limiting the uncontrolled distribution

of these and other insecis in the.homses and esting~places of human beings,

cannot be too highly emphagiged.
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. In general, the measures employed in the prophylaxis
may be summarized under the following headings: The destruction of

the organisms within the human body by early instigation of treatment
and close observation of the convalescent and so-called carriers of the
organism; the destruction of the organisms, especially the encysted
forms, following their evacuatioan fromthe body and directing measures
toward the preventionof contaimination of the soil with the cysts;

the safeguarding of all potential sources of infection from contact
with flied and other insects, and advising the infected individual to

follow these measures and to return for repeated stool examinations.

TREATMENT: The contributions that have been made to our knowledge

in recent yvears have been numerous. #s a result of these additdons

to cur knowledge of the treatment of amebiasis and amebic dysentery,

the literature described in most of our textbooks on the genersl sulject
is obsolete because inhey have treatment the eymptom complex and those
suffering fromithe more acute formg of the disesse and 1little has been
mentéoned about carriers or those harboring the orgainsus with or
without symptoms. It is these individuals who are guite obviously

the most important facters in spread and control of the diseace.

“he preper fefm of treatment 6f patients suffering
from the effects of the organism still remains a question of consider—-
able devate and discussion. Druge which will give immediste relief
from acute symptogs may be worthless in control of carriers and those
showing vague intestinal sympioms fromthe organisms, while cn the other

hand drugs useful in treatment of the carriers may be vahlueless in
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eontrol of the acute symptoms. We must, therefore, bear in mind
that the disappearance of symptoms does not necessarilymean the
cure of the infeciion, bui as in eyphilis, the organism is merely

arrested inits activities. If we look at the infection in this

manner, physicians would be on the out-look for exacerbations of

i

» -

the disesse, and a person once injected and treated would be kept
under observation as we do with syphiletics.

Since we have no definite routéde to follow and
no drugs which have been proven to be specific, we must consider and
discuss the value of various drugs which have been advocated and used
in the past. BSome authorg state that there are drugs which are
specific for the treatment of the disease; however, this is only true
in their hands, and the specificity of these drugs has proven doubiful
in several cases. However, we do know that there sare certain drugs
that will control the acute symptoms of the disease and some which if
properly administed will cause the disappearance of Entameha Histolytica
from the stools of infected individuals; but such individuals thusly
cured have been subject to relapses. It has, therefore, been found
necessary to employ drugs which will not only arrest the organism in
its activities, but prewent ite recurrence. Therefore, dougs used in
the past with favorable results will be discuesed as to their value,

toxicity, etc.

IPECACUANHA: This was used in the treatment of dysenteries in India
as early as 1600, according to Rogers (111J.

The efficiency of the firug depends upon its content of alkaloids,

the principal ones being emétine and cephaeline; of these, emetine has

repeatedly shown its superior value in the treatment of amebic dysentery
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and amebiasis, Ipecacuanha possesses all the virtues of emetine in
the treatment of amebic dysentery, with the added amebicidal actien
of cephaeline, but owing to the difficulties encountered in adminis-
tration it is used very little foday. However, in stubborn cases which
resist other forms 6f treatment, it is certainly worthy of trial.

Simons (112) wurged the use of the drug in salol
coated capsules in 1909 to replace the powdered rcot. Dock (113) inm
1909 also advocated this method of administration. Simons' method of
treatment is as follows: Bed rest for a period of anvroximately two
weeks; ligquid diet without milk, and & mild laxative before beginning
the course of treatment.

The »ills, as stated above, should be coated with
salol and contain vowdered ipecacuanha of 5 grains each, and should
be administered at night just before retirihg; two or three hours aftsr
a meal., Ten to fifteen pills are to be given at a time to get the
degired effect, and should not be given duriang the day in divided doses,
The full treatment consists of 100 pills or the equivalent of 500
grains of the powdered root. The stools should be watched for un-
digsolved pills and in case any pass through, the number logt should be
repeated in order that the total dosage be sufficient. Simons states
that with thig method of ireaitment he has had very few repalses, but
that he does not use i1t now except in infections which have proven
resistant teo other forms of treatment.

The drug has nauseating effects and is therefore
iifficult to administer. It alsc has toxic effects since it contains a

considerable quantity of emetine.

h
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« BMETING: In 1817 Pelletier (114) described an alkaloid in

ipecacuanha which he called emetine. The amebicidal activity of emetine
was depmnstrated in 1912 by Vedder (115). Rogers (116) in 1912, following
Vedder's suggestion, used emetine in treatment of amebiasis and amebic
dysentery with good resultbs. However, Vedder states in his article
that emetine was employed in the treatment of diarrheas and dysentery
as far back as 1829.

The salt used in medicine is the hydrochloride,
because of its greater solubility, and is used Dby subcutanecus or
intra-muscular injections, because it does not produce ag much
nausea and vomiting when used in this manner. There is no indication
whatsoever to administer emetine hydrochloride intravenousiy.

Emetine has an accumulative action and toxic
symptoms are frequently noted follcﬁing its administration. <he
pathological picture shows 1t to be a protoplasmic peison; its action
being chiefly on the heart muscle, but it may invelve other muscles
as well, The toxic symptoms which have been observed in emetine
polisoning are sudden cardiac failure, myccarditis; wrist, ankle or
toe drop; muscular paln and weakness; cardiac arrhythmias; nauses
and vomiting, and great prostratioan. Thus, it is the consensus of
opinion that the drug should be employed with great caution, especially
if the patient hasg,or has had, heart of kidney diseases,

The dosage is 1 grain subcutaneously or ihtramuscﬁiarly
per day, or leass, and not more than 12 grains should be administered
in & course of treatment and the treatment should not be repeated
within a month's time., kpst suthors discourage its use in children unless

her less toxic drugs have failed.

o
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- The drug has & direct sction on the amebae; a dilubion
of 1:25,000 killing and amebae and a 1:50,000 dilution inhibiting

growth (117)-(118). St. John (119) confirms this by observing the lethal
effect of emetine upon intameba Histolytica in a concentration of
1:5,000,000. Thus, we see that the amebae are readily desircjed, but

so many patients have relapses following a thorough course of treaiment.
This is significant and since this drug has arcumulative action, most
authors agree that it should be used only in zcute cases and the amount
given should never exceed 12 grains during a course afitreatment.

A routine method of treatment will be discussed later,

EMETINE BISMUTH-IODIIE: Was first introduced by Dulez (120) in
the Philippine Islands in 1915. This drug contains 29% emetine; 12%

x

bismath and 58% iodine.

The fagorable use of the drug was later reperted by
Low and Dale (121) in 1916 and by Dobell (122) the same year in the
treatment of carriers or individuals proving resistant to emetine
hydreochloride.

However, the toxicity of this preparation has been
found to be the same as emetine if sufficient quantities of the drug
are administered.,

The dosage is 3 grains once & day for twelve con-
secutive days. The patient must be placed in ved during the course
of the treatment. If the dysenteric symptoms are very severe, it is

recommended that one or two doses of emetine hydrochibride be given

subcutansously and followed by a routine course of emetine bismuth Icddde,
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The drug may be administered in gelatine coated capsules only, because
of its nauseating effects. It is wsually given at night after meals,
with a cup of hot itea or broth, vhile the patient is flat in bed.
Hausea and vomiting nearly always ocecur, but usually lasting only one
or iwo days. The patient should remain in bed throughout the entire
treatment and shnould be warned about over-exertion for two Lo three
weeks after the course of treatment. Juring the treatment the pulse
should be watched very closely and treatment discontinued if there is
any marked reduction or frequency or strength of khe pulse, or if any
form of arrhythmia develops.

the actiodpf the drug is thougitto have a higher
curative value than emetine. This factor being due to the iodine
content. However, the drug muast De properly administered to obtain
the desired effect,‘and then we encounter difficulties because of the
unpleasant symptoms produced by the drug. It is common belief today

that we posses other énd better drugs. Therefore émetine bismuth

icdide 1s considered tc be of little value indhe therapy of amebiasis (123).

ACETABSOKE% Also known ag Stovarsol, which is an arsenical
preparation., This drug has been used guite extensively in the treat-
ment of amebiasis, especially irNhe treatment of carriers and convaleg-
cents, and with surprisingly excellent resulte in eliginating amebic
infection.

The toxicity of this drug is unforitunately high because
of its arsenic content and because of the cumulative action of the

argenic. For this reason, symptoms of arsenic intolerance such as colic,
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vuffiness of the face and eyelids, fever, erythématous eruptions, i. e.,

on the fore-arms, should be watched for by the physician when employing

the drug,

- The dosage was former;y recommended as 4 grains three
times a day for seven days; cessation of treatment for one week and
then centinuing with 4 grains three times a day for another seven days.
However, recent investigations have found that the dose could be reduced
to havf the amount and favorable results could be obtained with very
few individuals showing toxic symptoms (124).

The drug is now recommenddd to be administered by mouth
in dosages of 2 grains instedd of 4, and following the same outlined
treatment.

Since the drug can be administered withoub interfering
with the occupation of the patient, it can be used in the tfeatment of
carriers and those with mild sympioms of amebiagis., However, it is

not advocated for the itreatment of acuble symptoms cor in the treatment of

individuals who cannot report to the physician for frequent observation.

TREPARSOL: This drug is also an arsenical preparation which is
supposedly less toxic than acetarsone. Brown (125) of the layo clinie
strongly advocates its use in conjunction with emetine hydrochleride.
The dose as recommended by him is 4 grains three times
& day with msals for a period of four days, cessationpf treatment for
ten days; then 4 graing three times a day for four days, no ireatment
for ten days, and repeat the 74 grains three times a day for another

pericd of four days. The tablets showld be chewed with the food as
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this causes a greater dispe?sicn ef the arsenic; in this way the drug

is more rapidly excreted in the urine and therefore does not have so
much cumulative action. Brown states that the indiscriminate usage of
the drug is not without risk; however, since it is rapidly excreted by
the urine it would be preferable to acetarsone. In his hands he obtained
cures in 89% of 46 patients treated in this manner.

n
i

o

CARBARSONE; %hich is snother arsenical compound imdroduced by
#nderson and Reed (126) in 1931, They find that the drug is excreted
En the urine about the same rated as acetarscone, bul by them it was
found to be less toxic and also to have a therapeutic index eight times
as great.

The texiciiy is very low. They have administered the
ﬁy?g to 330 patients in total doses ranging from»?ﬁ to 2,100 mg. per
giié in divided amounts over as long ag fifteen months, with a single

instance only of intolerance in a patient wita acut

t]

wepatitis., They
state that slight gastric distress has been noted, but no evidence of
injury to the kidneys, skin, optic nerve or other tissues has been
obsefved to date. From this, it is quite evident that carbarsone is
much less toxie than other arsenicals and should be used in preference
to them.

The dosage recommenédd is 4 graing twice a day for
ten days, which may be repeated in ten déys in resistant cases, It
may be administered rectally as a retention enema dally for five days,

with 200 cc. of 2% scdium bicarbonate containing 1% carbarsone.

— v The action, of copyrge, is due to the arsenic content.
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This drug has been found to be the most valuable of arsenical prepar-
ations for the treatment of amebissis. However, it should not be given

if there 1s evidence of heart, liver or kidney disease.

CHIXIOFOH: Alsc sold under the names of yatren and ansyoedin.
The drug is a sodium-icdoxyquinolinsulphonate and contains 26% to 28%
iodine, supnlied incoated or uncocated tablete of 4 grains each. The
drug was introduced in the treatmeﬁt of amebiasis by Muhlens and Menk
(127) in 1921, There has been considerable literature published since
the drug was introduced and has vroven it to be 2 very efficient amebi-
cide, and the drug is practically free of toxic propefties when employeéd
in therapeutic doseg. This factor has repeatedly been vroven by
authentic sources. Howsver, in many individusls where a full dose is
given, a more or leas profuse diarrhea may occur, usually lasting
two to three days, bul is rarely severe and will disappear immediately
on cessaticn of the drug.

Thig drug seems to be one of the most efficient in
treatment of convalescents and carriers. However, in some cases i%,
along with severdl others, may fall to be curative, but is strongly

advocated in treatment of the malady today. The effectiveness of the

drug is due to the direct action of the icdadm content con the organisms (128).

VIOFORM: Whicn chemically contains 27.5% to 41.5% iodine and
11.5% to 12.2% chlorine. It was favorably introduced as an amebicide
in 1933 by David, Johnstone, Reed and Leake (120).

lts toxicity is very slight unless the therapeutic dose

is exceeded. 1II toxic symptoms do occur they subside immediately with
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cessation of the drug.

The recommended deosage is 4 grains three times a
day for ten days, an interval of one week without treatment and then
repeat the above dosage for ten days. The# men who introduced the
drug claim that such a course of treatment will free the stcols of the
organisms in an average case of amebic dysentery.

The drug is given by mouth in gelatine cocated capsules.
It is not recommenéddd %o be used rectally because of its irritant
action upon the mucous membrane of the intestine, and should not be
given intravenously since it is apt to produce $oxic symploms this
way aud it is no more efficient than when administered by mouth.
o The destructive action of vioform on the organism is
due to its iodins content, as in chiniofon. It has been used very
successfully by its advocators and is supporied by other men who have
had experience with chiniocfon.

Humerous other drugs have been advocated and used
by different men, such as Xurchi bark, which has been practically
abandoned except in India where it is grown, because of its cxpense.
The drug has no advantages over tine cheaper drugs that have been
advecated., If one so desires 4o investigate the varicus drugs that have
been advocated and used, I refer you to Craig's recent work on amebic

dysentery (130).

01L OF CHEHNOPUODIUM: Hag long been known to be an effective
anthelmintic, There is very lititle literature on its use in amebic
dygentery or balantidal dysentery, buil during & recent interview with

Dr. C. W. Mason (131) I find that he had had amazing results with its




uge, and the drug has been so successful in his hands that he considers
it almost specific for the organism and believes it to be worthy of
trial in similar forms of dysentery.

He advises giving 4cc of the c¢il in 30cc of oliv

¢il as anretention eneme, instructing the patient to retain the enema

unfreds of cases

ta

as long as ?cssibl@. He states that he has treated @

of dysentery in this mannser, in the stools of which he was able to

cemcnstrate Entamembe Histolytica, and has rarely been able to demon-

strated the organism in the stools afier one avplicaticn and never

after two such applications. Bince this drug has proven to be so

successful in his hands, 1t certainly is worthy of further application.
The drug is kmown %o have itoxic symptoms, but only

in large quantities. Cort (132) following Mason's suggestion treated

s case of balantidasl dysentery with the oil, but used & dosage of

15cc to 150cc of oilve oil. ©he chema was retzined for three and one-

e

half hours without any toxic symptoams. e did, however, encounter gsome
toxic gymptoms due to an errcr on the part of an interne in which the
patient received two enemas, eéch centaining 15cc of the oil, within
twenty-four hours. ABoet two hours after the second enema wag given,
the patient was in an immediate state of collapse with profuse vomiting,
extreme weaknesgs and vertigo., He immediately received normal saline
ernemas and within a few hours seemed normal with the exception of
impaired hearing, which chkeared up in a few monthis. It is Mason's
velief that toxic symptoms would not have occurred in this case had

the advocated dosage been used. He advocates the use of o0il of

chencpodium in acute a2s well as in the chronic and so-called carrier
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stages of the disease,

Since we have found not a single drug or method of
breatment that will eliminate the infection in ®very case of amebic
dysentery, an outline of the most effeckive metheod of treatment will

be discussed,

ACUTE AMEBIC DYSENTERY: Ag previously mentioned, general prophy-
laxis is essential in control of the disease, However, after having
been infected with the organism and the typical symptoms produced,
one must resort to the measures by ¥Yhich the patient can be relieved
of symptoms ané elumifation of ithe organism.

In the acute stages it is essential to confine the
vatient to bed an & liquid or soft diet; preferably liquids.

im@tine h ydrochloride seems to be our most

valuable drug in the treatment of the acule stages of amebic dysentersy,
gun) . gy

However, it is employed only to control the acute symptoms, because
past experience has tauvgnt ds that it is not capabls of curing the
disease,

Craig (133) advocates giving emetine’hy&rochloriée
subcutanecusly in doses not to exceed 1 grain (.065 gn.) daily until
‘the dysenteric symptoms subside and the stools become semi-formed or
formed, and this daily dose should not be given for meore than 12
days. After the symptoms have swubsided, chiniofen is employed. The
drug;iS¢g&genibyaménth thlgelatine coated pills containing 4 grains
each; the usual dosage being 2 to 4 pills three times daily for ten
days, and may be repeated within fen days if necessary.

] -

In most cases the acute dysenteric symptoms will
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gubgide in from feur to sight days afier beginning this method of
treatment. According to Craig's experience 1t is unusual to have to
gontinue the treatment for & full twelve days.

While the patient is receiving emetine, the physician
should watch closely for symptoms of intclerance, since the drug has
& cumulative action and is not free from toxic symptems. In too
large doses 1t may cause & severe diarrhea, myocarditis, nervous
prostration and great muscular weakness. Death may occur muddenly
from cardiac failure. If such sumptoms should develop, administration
of the drug should be discontinued immediately. The symptoms of in-~

clear up within a few days. The drug should

L
1
)
44

tolerance will as a 3
aever be given intravenously.

If there are contra-indications, as heart or xidney
diseages, to the use of emetine, chiniofon may be used alone. It is
administered in larger doses than previously described, using 7.5
grains three times & day for eight te ten days, and may bs repeated in
ten days. A diarrhes may develop or become more severe if too large
écses are used. However, i such is the case the doszge may be cut
down. The diarrheal symptoms usuwally last only two or three days;

It is also good therapeutics te administer daily enemas of 200cc of
2% warm water solution of chinifon with advice te tue patient to
retain the emema as long as possible,

The treatment ig governed by steool examminations.

4 microscopic examination of the stool should be made fiollowing each
course of treatment and if the organism is still present, a rout#ine
course of treatment should fellow. At lsast three negative stool

examination, one week apart, before the patient may be considered
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scured, and therafter ot least one stool examingtion a month for the
next six months with negative reports. If either vegetablive or cystic
forms of the orgenism a®e cbserved during this time, the rowvitine course
of treatment should be repeated.

‘If the btreatment thue recommended fails to elimimnate
the infection, even though the symptoms may disappear, which will accord-
ing to Craig (134) be infrequent, one should employ other amebicida
drugs, as carbarsone and vioform. It is #hich befter according to most
observers to employ other amebiéiéal drugs rather than repeated seriles
of one special remedy. As it hes been opreviocusly stated, mé one &rug

ig specific in every case, and it would be folly to adhere to any one

drug after it had proven itsslf unable to eliminate the infection.

CHROKIC AND CCHVALESCENT AMFBIC DYSTHTERY: The treatment of the more
chronic forms of the disesse will depend on whether or not the patient
was seen during an acute exacerbation of the dgsenteric sympioms or
between attacks., If during the exacerbative stage, he should receive

£
kA

the

Jode

the treatment outlined for acute amebic dysentery, but however, i
patient is of the latier type he should be considered as a carrier of
the organism., Craig (135) has shown chiniofon to be the most efficient
and the safest drug in treatment of the so-called carriers, with or
without symptoms.

He advises giving thees to four »ills of ch
three times dally for & period of ten days, and this may be repeaited
if deemed advisable. If diarrhes should develop, 1t uwsually lasts for

two days or lesss and should not be considered as an indication fer

cessation of the treatment, unless it becomes too severe. In fact,
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it is the common belief that the diarrhiea alds in the process of
eliminating the organism.
The drug may be administered without interferring

with the patient's daily rcutine and no precautions are necessary

i

regarding the diet, etc., although one should aveid those fcods which
are apt to cause distention and irritation of the bowel, Chiniofon when
ziven to children should be administered in doses proporticnal to the
age. Reed (136) and several others have reported the faverable use of
this drug both in treatment of carriers and in conjuction with emetine

in the more acute cazses.

Other drugs have been employed in the treatment of
convalescents and carriers; as the arsenical preparations of treparsocl,
acetarscne, carbarscne, Bub, owing te the danger of arsenic poiscningyg
these drugs, while guite efficient, should not be employed unless the less

toxic drugs have failed to eliminate the infection.

&

The results of ireatment of éarriers of Zntameba
Histolytica should be governed by frequent exsminations of the stools.
ihe stools should be examined, fellowing a completion of a course of
treatment, at least once a week for three consscutive weeks, and once
thereafter for thres consecutive months. If the organism is still
present after treatment, another course of treamment should follow# within

one week's time.




TREATHENT OF COMPLICATIONS

AMEBIC ABSCESS OF FHET LIVER: Tnis is in itselfl largely & surgical

problem, but early recognition and treatment of amebic hepatitis is

essentially a medical problem. Rogers (137) and several others have

« o

repeatedly shown that there is a periocd during evolution of an amebic
abscess of the liver in which more or less characteristic symptoms may
be recogaized and early instigation of treatment may abort the formation
of an abscess.

The occurrence of leucocytosis, fever and discomfort

3

'y I

or pain in the hepatic region in patients suffering from intestinal

amebiasis, is almost dizgnostic of amebic hepatitis. ZHRogers was first

. »

te advocale immediate adminisiration of emetine, and his methed of

jl]

treatment has been repeated confirmed by latter observations.
Zmetine hydrochloride should be given subcutaneously

in 1 grain doses daily

w"

for a period or twelve days or less. Under this

N

sgime the fever shouldidisappear within one week and there should be

& marked drop in the leucocygtiosis or & return to normal white blood count.

x . Y

If the fever continueslonger than thisg, it is evitable that suppurabtion

has accurred and should pessible be treated surgically, However, Hogers
hasg demonstrated that even large liver abscess may be cured under the
above described tredbment.

Cassoni (138) alsc believes that emetine is specific in

treatment ofamebiazsis of the liver snd that surgical intervention is
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pnnecessary unlesg there is aumixed infection or perforation has
occurred into the surrounding viscera,

While on the other hand several authors believe that
more rapid wrogress is made by surgical aspiration after fiwe or six
injections of emetine hgfdrochloride have been ziven and the fewer ig
normal. Since the specificity of emetine hasg been discovered, open
operationfor amebic hepatitis is obsolete and is not advised unless
secondary infection and suppurailon has occcurred, or vperforation of
the amebic abscess into adjacent viscera (139).

Surgical intervention, however, should not Dbe
attemptedduhiil emetine has been given adequate time. These patients

should also receive a course af treatment as advised for treatment of

carriers,

FREATHMERT OF OTHIER COMPLICATICHS: Iung abscess, the third most common

site of amebiasis, is seldom diagnesed and ig therefcre seldom treated,

¢

After having made the diagnosis, one should administer a routine course
of emetine as described in treatment of amebiasis of the liver. In some
cases surgical intervention may be nemessary, but very rarely, because
the condition is not commonly diagnosed efcpptoatyautopsy.

&bgcess of the brain should be treated medically and
sergically. A rcutine course of emetine hydrochloride is given,
accompanied by surgical drainzge. However, ﬁo date surgical treatment
isﬂef little value, because of the grave progunosig that the complicaticn
carries with it.

Ueneral peritonitis or perforation of ithe intestine
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by an amebic lesion demands immediate operation, general therapeutic
meagures for peritonitis, and routine ceurse of emetine. Amebic peri-
tonitis carries with it = very high mortality.

Acute appendicitis due to amebae should be treated

with emetine hydrochloride and cuiniofon, and by all means should not

“ be operated until the effects of these dmugs have been agcertained,

Zven then one should proceed with caution, because few operations are

successfful since the cascum is nearly always ianvolved.

At the present time one seldom observes the cempii-
cations of fifty years ago, becanse of ithe additional knowledge,
recognition and therapeutic measures of the disease. 4s time marches
on, the physician should be gufficiently trained to recognize the
disease and to instigate ireatment early enough to prevent the spread

of the disease and to prevent the cccasional disastrous complications.
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